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Abstract: The experimental data are evaluated for known nuclides afsnmamber A=43 (Al,Si,P,S,Cl,Ar,K,Ca,Sc,Ti,V,Cr).
Detailed evaluated level properties and related inforomatire presented, including adopted values of level analy en-
ergies, decay data (energies, intensities and placemerad@itions), and other spectroscopic data. This work s@olers
earlier full evaluations of A=43 published by 2001Ca24 aB8QENO8 (also 1998ENn04 update). No excited states are known
in 43Al, 43sj, 43Cr. Onlgl one excited state is known 18V which is the probable Isobaric Analog State (IAS)*8€r ground
state. Information fof°P, 43S, 43CI, 43Ar and *3Ti is limited; there is no decay data or their radioactiveajeschemes are
incomplete in view of large Q values and known excitationsmbelow than allowed by Q values. TH&Sc, 43Ca and*3K
nuclides remain as the most extensively studied from maffgreit reactions and decays.

Cutoff Date: Literature available in NSR database up to August 31, 20k1bean included.

General Policiesand Organization of Material: See the January issue of tNeclear Data Sheets or http:// www.nndc.bnl.gov
/nds/NDSPolicies.pdf.

General Comments: The statistical analysis gf-ray data and deduced level schemes is carried out througipwter codes
available at NNDC, BNL website: www.nndc.bnl.gov. The diréeedings to excited states B and & decays have gener-
ally been computed from J{rce) intensity balances at each level; the associatedt laglues are calculated using LOGFT
code. All Q values have been adopted from 2011AuZZ. Thesgesain general are very close to those in 2003Au03 and
2009AuZZ. Static magnetic dipole and quadruple moments haen adopted from 2005St24 and 1989Ral7 when available.
In cases where weighted averaging procedures have beeranddatie number of independent measurements is small (four
or less), the assigned uncertainty is the higher of the tviwega generally the one given by the averaging proceduretend
lowest uncertainty quoted for a measurement. Nuclear ehaadii have been adopted from the update of 2004An14 by I.
Angeli which are avaible on the following website: httpdfie.sinp.msu.ru.

*Work supported by Office of Nuclear Physics, Office of ScendS Department of Energy, and by Natural Sciences and En-
gineering Research Council (NSERC) of Canada.
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Adopted Levels:tentative
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Adopted Levels, Gammas

435 IT decay (415 ns)
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Coulomb excitation

Adopted Levels, Gammas

435 B~ decay (265 ms)
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Skeleton Scheme for A=43 (continued)

0+ 0.0 (3/2+) 0.0
42.8ms 24ms
44 45 l
24CT20  14.0% 28Feo  70m%

Q(ep)= 8570.0°%

Sm 122880
S _ _ 1213839 S@) 448907
S0 )< 44880
712- 0.0
Se) 49208 509 ms
S@) »<  4805.91 437
—= == 22121
100%
312+ 151798 Q+=6867.07
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3.891h
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100% 219G
Q*=2220.8

Q(2P)=1152.35
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(3/2+) 0.0
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43V Nuclide Level
23V 20 43g; 0.0
100% 3 ’
Qt=11296.0% P 0.0
433 0.0
43| 0.0
“Ar 0.0
2K 0.0
“3Ca 0.0
B3¢ 0.0
437 0.0
3y 0.0
“3cr 0.0
“g 0.0
4cr 0.0
“SFe 0.0

an

(172+)
3/2-
(1/2+)
5/2-
3/2+
7/2-
7/2-
7/2-

(3/2+)
0+
0+
(3/2+)

T2

> 60 ns
36.5 m45
265 ma5
3139
5.37 mir6
22.3H
STABLE
3.891 K2
509 mb
79.3 m24
21.2m3
100 m&
42.8 m$§
2.4m8

Ground-Stateand Isomeric-L evel Properties

Decay Mode

Y=, %3 n=?

%B =100 ; %3 n=100
%B~=100 ; %3 n=4010
%B =100

%B =100

%B~=100

%e+%B+=100

%¢e+%B+=100

%e+%3+=100

%e+%PB+=124; %ep=814; %e2p=7.14
%B~n=183

%¢ep=14.09

%2P=704




43A1,1 NUCLEAR DATA SHEETS 13Al50L

Adopted Levels:tentative

Q(B7)=25330SY; S(n)=1090SY; S(p)=25640SY; Q(a)=-21730CA  2011AuZZ,1997Mo25

A(Q(B7))=1210,A(S(n))=1280,A(S(p))=1210 (syst,2011AuZZ).

Q(Bn)=23800030 (syst,2011AuZZ).

From 1997Mo25.

First possible identification of3Al nuclide by 2007Ba71.

2007Ba71: WfeCa,Xy) E=141 MeV/nucleon beam from the National Superconductyglotron Laboratory (NSCL). The
fragments were separated with the A1900 fragment separdsotopic identification by multipleAE signals, magnetic
rigidity, total energy and time of flight analysis. Detestoplastic scintillators, parallel-plate avalanche cewmt(PPACs)
and silicon PIN diodes.

2008Ad08: calculated production cross section¥da(*8Ca,X): 40 fh.

One event was possibly assigned*#al.

43a1 Levels
E(level) J Ty Comments
0 >170ns 9B =7.
%Bn=?.

E(level): the observed event is assumed to correspond tg.shef43Al.
T1/2: limiting value estimated from time-of-flight 0170 ns (figure 3
in 2007Ba71) at NSCL facility. Actual half-life is expecténl be much
longer as suggested by 1.2 ms from calculations by 1997Mo25.

JT. 5/2+ (syst,1997Mo025).

43 43
14509 145k

Adopted Levels

Q(B7)=18420SY; S(n)=1532SY; S(p)=25640SY; Q(a)=-21600SY  2011AuzZ

A(Q(B7))=880, A(S(n))=950,A(S(p))=1210A(Q(cr))=950 (syst,2011AuZZ).

Q(Bn)=14020830 (syst,2011AuZZ).

First identification of*3Si nuclide by 2002No11.

2007Tal5: E=142 MeV/nucleoffCa beam from the coupled cyclotron facility at the Nationab&conducting Cyclotron
Laboratory (NSCL). Targets of a 724 mg/€PBe or a 1111 mg/cfnatural W. Reaction products separated by the A1900
fragment separator and detected in a plastic scintillattheafocal plane. Measured production cross section, 2.pb

2002No11: 43Sj seen in reaction: T&fCa,X) E=64 MeV/nucleon. Reaction fragments analyzed bySRitcoil fragment
separator at RIKEN facility. Identification by measurenseot energy loss, total kinetic energy, time-of-flight andgmetic
rigidity for each fragment. Four events were observed.

2008Ad08: calculated production cross section™wW(*8Ca,X): 4.4 pb.

43Si Levels
E(level) J° Ty Comments
0 >60ns YB=7.
%B n=?.
E(level): the observed3Si fragments are assumed to correspond to the
g.s.

T1/2: limiting value from time-of-flight in 2002No11. Actual Halife is
expected to be much longer as suggested by systematicsofalilems
(systematics,2003Au02) and calculated value of 13.5 m87\@25).
JT. systematics: 3/2- (2003Au02,1997Mo025).




43
1572871

NUCLEAR DATA SHEETS lllgPZB'l

Adopted L evels, Gammas

Q(B7)=16.75¢10° 38; S(n)=4.4<1C° 4; S(p)=19170SY; Q(a)=-18740SY  2011AuZZ

Uncertainties (syst,2011AuZZX(S(p))=620,A(Q(a))=730.

Q(Bn)=14286390 (2011AuZZ).

First identification of*3S nuclide by 1989Gu03.

43p isotope identified if®1Ta(*3Ca,X) E=55 MeV/nucleon (1989Gu03) and {ANi(*8Ca,X) E=60 MeV/nucleon (19955003,
GANIL facility), followed by measurement of fragment spectMeasured % n.

2004Gr20 (also 2003Gr22)#3P produced in®Be(*Ca,X) at E=60 MeV/nucleon, LISE3 spectrometer at GANIL,togic
identification by energy loss, time-of-flight and magnetigidities, double-sided Si strip (DSSD) detectors for desis.
Measured )(residues) time correlations and half-life using sclatibn detectors fo3 rays.

Mass measurement: 2000Sa21 (also 2001Sa72).

2006Fr13 (also 2005Fr19): séBe(*4S,43PXG) dataset.
Mean-square radius from energy-integrated cross sectRifE6Kh08.

43p Levels

Cross Reference (XREF) Flags

4 9Be(**S,43PXG)

E(level)l J™ Ti/2 XREF  Comments

0 (1/2+) 36.5mg5 4 %B~=100 .
%3 n=100 .
Measured mean square radiu§)#1.77 fnf 28 (2006Kh08).
JT probablerts; /, orbital (2006Fr13);configuration=2s
(2008Ri04).
T1,: from B(*3P) timing correlations followed up to 400 ms
(2004Gr20, measurement at GANIL). Others: 33 3ns
(1995S003, earlier measurement at GANIL), 1999YoZW.
Weighted average of the two values (from 2004Gr20 and
1995S003) is 35.8 m#5.
%L n: from 1995S003. Other: 1999YoZW.
184 (3/2+) 4 Jt. probablerms,, orbital (2006Fr13); configuration=3g¢
(2008Ri04).
845 (5/2+) 4
1009 (5/2+) 4
1095 (5/2+) 4
1774 (5/2+) 4
2035 (5/2+) 4

T From least-squares fit toyEdata (by compilers).
* From comparisons of experimental data with shell modelutations (2008Ri04).

y(*3P)

Ei(level) T E¢ (level) ET 0 Ei(level) T Er(level) J E,f Iyt
184 (3/2+) 0 184 100 1095 (5/2+) 184 (3/2+) 916 100
845 (5/2+) 184 661 10013 | 1774 (5/2+) 1009 (5/2+) 766 100

0 8454 349 | 2035 (5/2+) 1009 (5/2+) 10168* 7114

1009 (5/2+) 184 825 100 184 (3/2+) 185111 10014

T From 2008Ri04.
a pPlacement of transition in the level scheme is uncertain.




43p, 2 NUCLEAR DATA SHEETS 15Psg2

9IBe(*4S,43PXG)  2008Ri04,2006Fr 13

One-proton knockout reaction.

2008Ri04: E=91.7 MeV/nucleoff'S beam was produced by the Coupled- Cyclotron facility at N®¢ fragmentation of 140
MeV/nucleon*8Ca beam on a 705 mg/@n%e fragmentation target and incident or’Be 376 mg/cn reaction target.
Fragments were separated by the A1900 fragment separado8&00 magnetic spectrograph. Projectiles were identified
by time-of-flight and energy loss in the S800 ion chamber gelys were detected by a 32-fold segmented high-purity
germanium detector array (SeGA). Measurad I, yy. Deduced levels, J1. Comparisons with shell-model calculations.

2007Ba47: B*S=39 MeV/nucleon secondary beam produced from primary befafCa produced at GANIL facility with
E=60 MeV/nucleon. Fragments separated using ALPHA spewter. Decay residue identified using time-of-flight and
energy loss measurements. Measured Iz using an array of 74 BafFcrystals arranged in two hemispheres above and
below theBe target.

2006Fr13 (also 2005Fr19): *85=98.6 MeV/nucleon secondary beam produced from fragrientaf “6Ca beam at 140
MeV/nucleon with a®Be target. Fragments were separated by A1900 separator@it,N@ichigan facility. The*4S beam
impinged anothePBe target and the residues were analyzed by S-800 speqttogiie knockout residues were identified
by time-of- flight, energy loss measurement, position argleamformation. They rays were detected in coin with knockout
residues ofP using SeGA array of highly-segmented HPGe detectorsl-Stuelel calculations.

Structure calculations: 2011Ka03, 2010Gal5, 2009No029mA05, 1995Pel19, 1995Z7v02.

All data from 2008Ri04 unless otherwise noted.

Total cross section fof®P=7.6 mb11 in comparison with 11.6 mb from theoretical predictionsq@br13).

43p |evels
E(level)l J™ o (mby
0 12# 234
184 3/2€@ 313
845 (5/2+% 0.377
1009 (5/2+% 0.82
1095 (5/2+% 1.92
1774 (5/2+) 0.4
2035 (5/2+%  0.72

T From least-squares fit toyEdata (by compilers).

* From comparisons of experimental data with shell modelutations.
# Configuration=2g,.

@ Configuration=1g),.

& Configuration=1g)5.

a Partial cross section.

V(43P)

Ei(level) J° Et(level) JF Ey ly
184 3/2+ 0 1/2+ 184 100
845 (5/2+) 184 32+ 661 81

0 1/2+ 8454 277

1009 (5/2+) 184 3/2+ 825 171

1095 (5/2+) 184 3/2+ 916 251

1774 (5/2+) 1009 (5/2+) 766  3.96

2035 (5/2+) 1009 (5/2+) 1016 51

184 3/2+ 185111 71

& Placement of transition in the level scheme is uncertain.




43 1

1657 NUCLEAR DATA SHEETS lllg 7

Adopted L evels, Gammas

Q(B7)=11.92¢<10° 13; S(n)=2.46<10° 16; S(p)=20.3% 10° 23; Q(a)=-16.82x10° 13  2011AuzZZ

From mass exces$3S8)=-121965 (2009Ri12) and mass exces&l)=-24120130 (2007Ju03,2000Sa21). 2011AuZZ gives
12340230.
Q(B~n)=4771175 (2011AuZZ).

First identification of*3S nuclide by 1979We10.
435 jsotope produced and identified 9Be(*3Ca,X) E=212 MeV/nucleon (1979WelG}¥1Ta?*8Ca,X) (1989Le16) and Th(p,X)
E=800 MeV (1991Zh24), followed by measurement of fragmgeictra. Measured (1989Le16)3%n, T1/2.

Mass measurement: 2009Ri12, 2007Ju03, 2000Sa21, 1991Zh24
Mean-square radius from energy-integrated cross sectRifE6Kh08.
Structure calculations: 2011Ka03, 2010Gal5, 2009Ha02.

435 Levels

Cross Reference (XREF) Flags

4 %3S |T decay (415 ns) o Be(*®Ca,Xy)
9Be(*4s,Xy) £ Coulomb excitation
¢ 9Be(*Cl,Xy)

Nuclear Level Sequence
A Ground state rotational band.

Seq. E(levely JT Ti2 XREF  Comments
A 0 3/2- 265 msl5  4BcoE Y%B =100 .
%B~n=40 10.

%L n: from 1989Lel6.
Configurationwps». This state is found to be part of
well deformed K=1/2 decoupled rotational band.
JT. 3/2- proposed from shell model (2000Sa21,
2009Ril11, 2009Ga05); 7/2- proposed
(19991b01,1997Au04) from syst.
Ty2 weighted average of 282 n2¥ (2004Gr20) and
260 ms15 (1998WizV), from B(#3S) time correlation
measurements. Other: 220 m80-50 (1989Lel6).
Measured mean square radiu§)#1.22 fnf 6
(2006Kh08).

320.55 7/2- 415ns5 4 »p u=1.09514.
Ty/ot from 2009Ga05. Other: 0.48s 5 (2000Sa21).
JT. 7/2- proposed from shell-model calculations

(2000Sa21); from agreement g(Schmidt)=-0.546 for
vfz,» with the experimental value (2009Ga05).

B(E2)=0.51%10~* 52 (up or down) quoted by
2000Sa21 seems incorrect. The evaluators get
B(E2)(})=0.36x10~* 4; B(E2)(1)=0.72x10"* 8 if
J(g.s.)=3/2, J(319)=7/2.

A 970 (5/2-,7/2-% sc £ JU proposed from shell model calculations
(2009Ri11).
A 1153 (5/2-,7/2% BC
2616 (712-% B

T From least-square fit toJEdata.
* Proposed from shell model calculations (2009Ri11).




43
16 7-2

NUCLEAR DATA SHEETS

43g
1627

2

V(435)
Ei(level) J° Et(level) J E,/f ' Mult. Comments
320.5 712- 0 3/2- 313 [E2] B(E2)(W.u.)=0.0404.
This y either feeds the g.s. or a very
close-lying level of energy50 keV.
Mult.: for mult=M1 or E1, deduced
hindrance factors are unrealistically
large. Mult=E2 would be compatible
with the measured lifetime.
970 (5/2-,7/2-) 0 3/2- 9786 100
1153 (5/2-,7/12-) 970 (5/2-,7/2-) 188 533
0 3/2- 11547 100
2616 (712-) 1468 53
260016 1007

T From 9Be(**S,xy) unless otherwise noted.
a pPlacement of transition in the level scheme is uncertain.

10



43c
1627

3

NUCLEAR DATA SHEETS

43g
1627

3

(A) Ground staterotational

band
(5/2-,7/2-) 1153
183
(5/2-,7/3) 970
1154
971
3/2- 0

11



‘112 -4 NUCLEAR DATA SHEETS lllg 74

43S |T decay (415ns)  2000Sa21

2000Sa213S produced by fragmentation 68Ca beam at 60 MeV/nucleon on a tantalum target. Measured etiagiyidity
of particles to deduce mass, tof measuremehESE measurement with an array of four-element silicon detetelescope.
Delayedy rays measured withNal array surrounding the detector telescope. Precisiossmeeasurement is reported in
addition to a new isomer ifiS. Delayed coincidence was measured using two Ge detectdra 8i telescope.

43S Levels
E(level) J Ty Comments
0 J'. 3/2- proposed from shell model calculations (2000Sa21).
319 0.48us5 J" 7/2- proposed from shell model calculations (2000Sa21).

B(E2)=0.51% 104 52 (up or down) quoted by 2000Sa21 seems
incorrect. The evaluators get B(E)£0.36x10 % 4;
B(E2)(1)=0.72<10"* 8 if J(g.s.)=3/2, J(319)=7/2.

)
Ey Ei(level) J° Et(level) J Mult. Comments
3199 319 0 (E2)  Thisy either feeds the g.s. or a very

close-lying level of energy50 keV.
Mult.: E1 and M1 give very large
hindrance factors. E2 would be
compatible with the measured
lifetime.

@ Placement of transition in the level scheme is uncertain.

12



‘112 5 NUCLEAR DATA SHEETS lllg 775

9Be(*4SXy)  2009Ril1l

2009Ri11: E=92 MeV/nucleofi*S beam was produced by fragmentation of a 140 MeV/nucfé@a on a°Be fragmentation
target and incident on a target of 376 mgfcthick °Be. Fragments (8494*S, 14%4°Cl) were separated by the A1900
separator and identified by the time-of-flight and energy liosthe S800 ionization chambep:rays were detected by the
Segmented Germanium Array (SeGA). Measurgdll, yy-coin. Deduced levels, 1, branching ratios and rotational band.
Comparisons with shell model calculations.

This dataset shares tlyeenergies with the dataset 8Be(45Cl, XG).

43S Levels
Nuclear Level Sequence
A Ground state rotational band.

Seq. E(levely J™

A 0 3/2-

A 970 (5/2-,7/2-)
A 1153 (5/2-,7/2-)

2616 (712-)

T From least-square fit toJEdata.
* From comparisons with shell model calculations.

y(*3s)
Ei(level) T Ef(level) J Ey ly

2311 61

4593 72
6214 313
7194 213
7705 123
8495 243
12037 213

15299 83

185511 53
970 (5/2-,7/2-) 0 3/2- 976 564
1153 (5/2-,7/2-) 970 (5/2-,7/2-) 188 533
0 3/2- 11547 100

2616 (7/2-) 146® 53
260016 987

13



‘112 -6 NUCLEAR DATA SHEETS lllg 776

9Be(*®CI,Xy)  2009Ri1l

2009Ri11: E=98 MeV/nucleof°Cl beam was produced by fragmentation of a 140 MeV/nuclé@a on a°Be fragmentation
target and incident on a target of 376 mgfcthick °Be. Fragments (849%%S, 14%4°Cl) were separated by the A1900
separator and identified by the time-of-flight and energy liosthe S800 ionization chambep:rays were detected by the
Segmented Germanium Array (SeGA). Measurgdll, yy-coin. Deduced levels, 31, branching ratios and rotational band.
Comparisons with shell model calculations.

This dataset shares tlyeenergies with the dataset 8Be(44S, XG).

435 Levels

Nuclear Level Sequence
A Ground state rotational band.

Seq. E(level) J#

A 0 3/2-
A 971 (5/2-,7/2-)
A 1154 (5/2-.7/2-)

T From least-square fit to)Edata.
* From comparisons with shell model calculations.

V(435)
Ei(level) T Ef(level) J Ey ly

2311 85
4593 107

6214 3411

7705 1510

8495 2312

10605 4015

12037 5115

15299 9322

971 (5/2-7/12-) 0 3/2- 976 6217

1154 (5/2-,7/2-) 971 (5/2-,7/2-) 188 5812
0 3/2- 11547 100

14



‘112 7 NUCLEAR DATA SHEETS lllg 77

9Be(*8Ca,Xy)  2009Ga05

2009Ga05: E=60 MeV/nucledtfCa beam was produced at GANIL. Fragments were separatecely$E-2000 spectrometer.
A 50 pg plastic scintillator at the focal plane was used for gdaaneasurement using the Time Dependent Perturbed
Angular Distribution (TDPAD); four coaxial Ge detectors fp detection. MeasuredE g factor. Comparison with various
calculations such as shell model (Sm), particle+rotor (Rajlel, generator coordinate method (GCM), and Gaussiatapve
approximation (GOA).

43S Levels
E(level) J Ty Comments

0 3/2- Configuration®ps/,. This state is found to be part of well deformed

K=1/2 decoupled rotational band.
320.55 7/2- 415ns5 pu=1.09514.

Tyt from 2009Ga05, from time interval between an event in fast
scintillator and a signal in one of the Ge detectors.
u: from g factor=0.3174 (2009Ga05) by TDPAD method, the
uncertainty includes the statistical and that in the magrfitid.
2009Ga05 state that their g factor indicated that 320.5/@! is built
on vfz,, orbital.
J*. from agreement of g(Schmidt)=-0.546 f0f7/2 with the
experimental value.

Coulomb excitation ~ 19991b01

197Au(435,435) E=42.0 MeV/nucleon.y rays detected with an array of 38 cylindrical Nal(Tl) detestin coin with scattered
43S ions. Comparisons with particle-rotor and particle-atbr calculations.

43S Levels
E(level) J° Comments
0

~940 B(E2)=0.017%9.
E(level): probably a multiplet. B(E2) applies to the sum afesolved levels.
Experimental B(E2) is consistent with calculated B(E2) domultiplet of states
generated near 1 MeV in either the particle-rotation (geoknd oblate) or the
particle-vibration calculations, assuming(g.s.)=7/2-.

V(435)
Ei(level) J* E¢(level) J Ey Comments
~940 0 ~940 K. probably a multiplet.
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43
17C|26'1

NUCLEAR DATA SHEETS

43
17C|26'1

Adopted L evels, Gammas

Q(B7)=7.89x10° 13; S(n)=7.5% 10 25; S(p)=14.0%10° 24; Q(a)=-14.04x10° 22  2011AuZZ

7890130 from mass excess{Cl)=-24120130 (2007Ju03, 2000Sa21) and mass exc&3arf=-320105 (2003Au03). Other:
7840160 (2003Au03,2009AuUZZ), 760210 (2011AuZZ).
Other: 7327213 (2003Au03, 2009AuUZZ).

Other: 13780200 (2003Au03, 2009AuZZ).

Other: -13719188 (2003Au03, 2009AuZZ).

Q(Bn)=2182130 (deduced from mass excess measuremefit@fin 2007Ju03). Others: 21857 (2003Au03, 2009AuZZ),
1943205 (2011AuZZ).

First identification of*3Cl nuclide by 1976Ka24.

43C| production and identification:

1976Ka24:48CalHe 8B) E=74 MeV.

1981V004: U,Nb(p,X) E=600 MeV.

1991Zh24, 1990Tu01: Th(p,X) E=800 MeV followed by measugatrof fragment spectra.

1998WizX: fragmentation of8Ca beam E{Ca)=70 MeV/nucleon with a Be target. Measunedyy coin, Byy coin.

2006Wi10: 43Cl isotope produced by fragmentation of*3Ca beam at 70 MeV/nucleon hitting%Be target. The fragments
were separated by A1200 fragment separator at NSCL, Minhigeility. Measured &, ly, yy, B, By coin, half-life using
two Ge detectors foy rays and a plastic scintillator fg8 rays.

Mass measurements: 1976Ka24, 1990Tu01, 1991Zh24, 200887 Ju03.

Mean-square radius from energy-integrated cross secti36Kh08.

Structure calculations: 2011Ka03, 2009No01, 1987Sal9.

43C| Levels

Cross Reference (XREF) Flags

435 B~ decay (265 ms)
445 B~n decay (100 ms)
1H(46AR,XG)
9Be(*8Ca,Xy)

O Qw >

E(level) J7 T12 XREF  Comments

0 (1/2+) 3.139  4Bep %B =100 .
Measured mean square radiu§)#1.184 fnf 21 (2006Kh08).
Ty/2: from fit to decay curve (2006Wil0). Earlier result from
this group: 3.07 & (1998WizZX). Others: 3.3 &
(1981V004), 3.4 8 (1981HUZT).
J. 3/2+ proposed (1997Au04) from syst.
329 (3/2+) ¢
944 (5/2+) cp
1340 (5/2+) ¢
1829 (7/2+) e

T From transition multipolarities determined frop9) data in°Be(*3Ca,Xy) and shell-model predictions (2004S030).

T From y(6) in °Be(*3Ca,Xy); mult=D indicatesAJ=1 transition.

y(*3cl)

Ei(level) J Er(level) J Ey ly  Mult.?
329 @B2+) 0 (l/2+) 329 100 D
944 (5/2+) 329 (3/2+) 615 100 D

1340 (5/2+) 0 (1/2+) 1346 100 (Q)

1829 (7/2+) 944 (5/2+) 885 100 D
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43C1 552 NUCLEAR DATA SHEETS 17Clo6-2

435 B~ decay (265 ms)  1989L e16,1991Zh24
Complete data for this dataset can be found in the onlindorers

Parent:*3S: E=0; J1=3/2-; T, ;=265 ms15; Q(g.s.)=11.9210° 13; %3~ =100
43S-T, /. Weighted average of 282 n2 (2004Gr20) and 260 mi5 (1998WizV), from B(*3S) time correlation measurements.
Other: 220 ms+80-50 (1989Le16).

435-Q(g.s.): From mass exces$3%)=-121965 (2009Ri12) and mass exces$3¢l)=-24120 130 (2007Ju03,2000Sa21).
2011AuZZ gives 1234@30.

%~ n=4010 (1989Le16).
No information is available for population of levels 4ACI from 43S decay.

445 B—n decay (100 ms)  1989L e16,1995S003,2004Gr 20
Complete data for this dataset can be found in the onlingarers

Parent:#4S: E=0; J==0+; T;,=100 msl; Q(g.5.)=6.9510% 19; %3 n=183
44S-T1/2: From timing of B(fragment) correlations (2004Gr20,2003Gr22). Others3 @10 (1995S003,1993S006), 200 ms
40 (1989Le16). Weighted average of all the three values is 18@.m

45.Q(g.s.): QB N)=6949191 (deduced from measured masses in 2007Ju03). Other: SMB(R003AU03, 2009AuZZ), 7237
248 (2011AuZZ).

%3~ n=183 (19955003).
T1/2(%4S)=100 msl (2004Gr20,2003Gr22), 123 ni® (19955003,19935006). Other: 200 Ags(1989Le16).
No information is available for population of levels 1ACI from 44S B—n decay.

1H(46AR,XG)  2006Ga3l

2006Ga31: E=76.4 MeV/nuclectfAr was produced at the Coupled Cyclotron Facility of the hiadl Superconducting Cy-
clotron Laboratory (NSCL) at Michigan State University yieojectile fragmentation of a 110 MeV/nucleon 48Ca primary
beam on a 376 mg/cm®Be target located at the midtarget position of the A1900 rfrat separator. Target of a 191
mg/cn? polypropylene [(GHg)n] foil. The fragments were separated by A1900 fragment sgpaBo-AE-Bp method. and

identified using the S800 spectrograph. Prompays were detected by Se@aletector array of 32-fold segmented HPGe
detectors.
The level scheme is taken from 2004S030.

43Cl Levels
E(level) JTt Comments
0 (a72+)
329 (3/2+)
945 (5/2+)
1342 (5/2+)
1833 (7/2+) A tentative 15020 y from this level reported by 2004S030 is not seen by
2006Ga31l.
T From level scheme proposed by 2004S030.
y(*3cl)
Ei(level) J° Et(level) J Ey
2565
329 (3/2+) 0 (1/2+) 329
945 (5/2+) 329 (3/2+) 616
1342 (5/2+) 0 (1/2+) 1347
1833 (7/2+) 945 (5/2+) 888
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43
17C|26'3

NUCLEAR DATA SHEETS

43
ZI.7C|26'3

2004S030: E=60.3 MeV/nucleoffCa beam was produced at GANIL and incident ofBe target of 2.76 mg/chh The

Be(*¥Ca,Xy)

20045030

SPEG magnetic spectrometer was operated in a dispersive moidentify the emerging fragments detected at the focal
plane. Their energy losses and positions in the focal plaeee wetermined by the combination of ionization and drift
chambers. Their residual energies were obtained in a tHestip scintillator. The time of flight was derived from the
timing signals in the plastic scintillator with respect twetcyclotron radio frequency. It was corrected by the usehef t
position of the fragments in the focal plane of the SPEG spawdter to obtain a better time resolution and subsequently
better identification of the nuclei. Measured, By, yy, y(0) with an array of 74 Bajand 3 segmented Ge clover detectors

to identify they rays emitted in flight by the excited fragments. The segntef@e detectors at 85, 122, and 136 the
beam allowed for angular distribution measurements.

Mult.: AJ=1 transition from
1y(1222)/1y(136°)=1.4 4; 1y(85°)/1y(136°)=2.0
4,

Mult.: AJ=1 transition from
1y(122°)/1y(136°)=1.3 4; 1y(85°)/1y(136°)=1.7
4

Mult.: AJ=2 or 0 transition from
1y(122°)/1y(136°)=1.0 4; 1y(85°)/Iy(136°)=1.0
3.

Mult.: AJ=1 transition from
1y(122°)/1y(136°)=1.3 3; 1y(85°)/1y(136°)=2.0
5

43C| Levels
E(level) J°
0.0 (1/2+)
330 (3/2+)
946 (5/2+)
1338 (5/2+)
1830 (712+)
y(43CI)
Ei(level) J° Ef(level) J Ey ly Mult. Comments
330 (3/2+) 0.0 (1/2#) 336 100 D
946 (5/2+) 330 (3/2+) 615 60 D
1338 (5/2+) 0.0 (1/2+) 1338 30 (Q)
1830 (712+) 946 (5/2+) 885 50 D
1509102 20

a pPlacement of transition in the level scheme is uncertain.

Ey: this y ray is specified at a 2cb
confidence level (2004S030).
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BAr,-1 NUCLEAR DATA SHEETS BAr,-1

Adopted L evels, Gammas

Q(B~)=45665; S(n)=56588; S(p)=14.3%10° 14; Q(a)=-1127050  2011AuZZ,2009AuUZZ
Q(B~n)=-50595 (2011AuZZ).
First identification of*3Ar nuclide by 1969Ha03.

1971Ar32:232Th(*0Ar, X), E=290 MeV: measured fragments isotopic yields.
2005BI33: measured charge radii.

2007Na31:136Xe(p,X) production cross sections.

Mean-square radius from energy-integrated cross secti@8#9Ai02, 1997Li15.
Mass measurements: 2001He29.

Structure calculations: 2011Ka03, 2007Sh10, 1991Wal1873819, 1974GI04.

43Ar Levels

Cross Reference (XREF) Flags

4 *3CIB~ decay (3.13s) = “8Ca(,’Be)
B 1H(43AR,P) F o 208ph@0Ar X y)
¢ 9Be@s,2PG)
o TI(p,5pxn)
E(level) J Ty XREF Comments
0 5/2- 5.37 min6  4Bcoer % =100 .
Measured mean square radiu§)#ﬂ.23 fi? 8 (beam energy
=50 MeV/nucleon, 1999Ai02), 1.31 7 (beam energy=90
MeV/nucleon, 1999Ai02), 1.23 ff3 (beam energy=70
MeV/nucleon, 1997Li15). The rms charge radius
(<r?>)1/2=3.4415 fm23 from 5<r2>(38Ar,43Ar)=+0.221
fm? 14(stat) 66(syst) (2008BI01, laser spectroscopy). 3.4353
fm 46 from 2008 update of 2004An14 by I. Angeli.
J*. from laser spectroscopy in 2008BI01. Hyperfine structure
intervals and relative amplitudes of the resonances firmly
establish 5/2. lodt=6.6 (logflVt<8.5) to 3/2- and lodt=6.2
to 5/2+ give 3/2 or 5/2. lodt=7.8 to 7/2- and lodt=7.9 to
712+ make 3/2 less likely. Model arguments as discussed by
1999Ma89 propose 5/2- or 7/2- from systematics of N=23
and 25 nuclides. Possible configuratiom;g/zzvf7/2*3
(1999Ma89).
Tyt from 1970Hull B andy activity measurements).
Other: 5.35 minl5 (B decay, 1969Ha03), 6.5 mit8
(1969La16).
201.2716 (712-) c J™ from theoretical predictions iRBe@6S,2py).
762.058 (3/2-) 4 F JU from theoretical predictions iA°®Pb(*CAr,xy).
1381.747 4
1441.4810 4
1610 (3/2-) B B2=0.253 (1999Ma89).
J*. from syst (1999Ma89).
1740 e E(level): this level may correspond to the 1794 level regbrt
in 43CI B~
1793.8010 (3/2+) 4 JT from shell model prediction.
1816.87 4
1944.9621 4
2344.48 4
2390.5015 4
2520.3813 4 E  Ref E: 2550.
2798.85 4
3374.85 4
3395.83 4

Continued on next page (footnotes at end of table)
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BAr -2 NUCLEAR DATA SHEETS BAr -2

Adopted L evels, Gammas (continued)

43Ar Levels (continued)

E(level) J T1/2 XREF Comments
3425.55 y
3549.47 A E Ref: E: 3560.
4247.0617 (2/2+,3/2+) 4 JT. allowed B-decay from (1/2+) parent, lofj=4.98.
4289.05 A
4550.84 A
4.74x10° 10 E
y(*3Ar)
Ei(level) J° Et(level) J Ey ly
201.27 (712-) 0 5/2- 201.276
762.05 (3/2-) 0 5/2- 761.811 100
1381.74 762.05 (3/2-) 619.5 363
0 5/2- 1381.797 1006
1441.48 762.05 (3/2-) 679.20 1007
0 5/2- 1441.623 163
1793.80 (3/2+) 1441.48 35213 2.33
1381.74 411.8 1.3721
762.05 (3/2-) 1031.89 100.027
0 5/2- 1793.5% 3.0319
1816.8 0 5/2- 1816.32 100
1944.96 0 5/2- 1944.9812 100
2344.4 1441.48 903
0 5/2- 2344
2390.50 1441.48 948.96/ 333
1381.74 1008.824  13.325
762.05 (3/2-) 1628.8% 13.527
0 5/2- 2390.%4 1008
2520.38 1793.80 (3/2+) 726.98 1005
762.05 (3/2-) 1758.3 6.326
2798.8 762.05 (3/2-) 20364F 100
3374.8 1441.48 193382 100
3395.8 0 5/2- 3395.82 100
3425.5 1793.80 (3/2+) 1631% 100
3549.4 1441.48 2108.7% 100
4247.06  (1/2+,3/2+) 1816.8 243099 425
1793.80 (3/2+) 2452.% 395
1441.48 2805.437 839
1381.74 2865.7 244
0 5/2-  4247.07 10020
4289.0 1944.96 2344 & 100
4550.8 1441.48 31098 100

& Placement of transition in the level scheme is uncertain.
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BBAr,-3 NUCLEAR DATA SHEETS $BAr,-3

43C| B~ decay (3.135)  2006Wi10,1998WiZX,1981HUZT

Parent:*3Cl: E=0; Jt=(1/2+); T,/,=3.13 s9; Q(g.5.)=7.8% 10° 13; %3~=100

43CI-T1/2: From fit to decay curve (2006Wi10). Earlier result from tlgeoup: 3.07 s7 (1998WizX). Others: 3.3 2
(1981V004), 3.4 83 (1981HUZT).

43C|-J: From transition multipolarities determined fropi6) data in °Be(*8Ca,Xy) and shell-model predictions (2004S030);
3/2+ is suggested fdt3Cl g.s. by 1998WizX.

2006Wi10: 43Cl isotope produced by fragmentation of*3Ca beam at 70 MeV/nucleon hitting%Be target. The fragments
were separated by A1200 fragment separator at NSCL, Miohigeility. Measured F, |y, yy, B, By coin using two Ge
detectors fory rays and a plastic scintillator fg8 rays. Comparisons with Shell-model calculations.

1998WizX (also 1998WizV): fragmentation dfCa beam E{Ca)=70 MeV/nucleon with a Be target. Measungdyy coin,
Byy coin.

43C| identification and production: 1991Zh24 (also 1990Tyud®81\Vo04, 1976Ka24.
Level scheme proposed by 1998WiZX is in general agreemetht tve earlier tentative scheme proposed by 1981HuZT.

43Ar Levels
E(level)f Jr Comments
0.0 5/2(-) J: from Adopted Levels.1998WizZX suggested 5/2- or 7/2-.
762.028
1381.737
1441.4311
1793.7711 (3/2+) J from shell model prediction.
1816.6523
1944.9621
2344.48
2390.4715
2520.3513
2798.45
3374.85
3395.83
3425.55
3549.47
4009.23
4247.0218  (1/2+,3/2+) T allowed B-decay from (1/2+) parent.
4289.05
4550.84
T From least squares fit toyEdata.
y(*3Ar)
E/f Ei(level) T Er(level) J 1,
352.1314 1793.77 (3/2+) 1441.43 23
411.83 1793.77 (3/2+) 1381.73 1.2
619.5610 1381.73 762.02 2.2%2
679.2410 1441.43 762.02 10.0
726.588 2520.35 1793.77  (3/2+) 4.9
761.8111 762.02 0.0 5/2(-) 100.21
903¢ 2344.4 1441.43
948.9617 2390.47 1441.43 1.697
1008.8224  2390.47 1381.73 0.683
1031.849 1793.77 (3/2+) 762.02 89.74
1381.797 1381.73 0.0 5/2(-) 6.3
1441.6923° 1441.43 0.0 5/2(-) 1.8
1628.16° 2390.47 762.02 0.624
1631.85° 34255 1793.77 (3/2+) 1.228
1758.25 2520.35 762.02 0.313
1793.56P 1793.77 (3/2+) 0.0 5/2(-)  2.7%7
1816.53° 1816.65 0.0 5/2(-) 3.184

Continued on next page (footnotes at end of table)
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BAr,-4 NUCLEAR DATA SHEETS BAr,-4

43C| B~ decay (3.135)  2006Wi10,1998WiZX,1981HUZT (continued)

y(*3Ar) (continued)

= Ei(level) J° Et(level) J I,
1933.35°¢ 3374.8 1441.43 0.320
1944.9621°  1944.96 00  52(-) 38
2036.44° 2798.4 762.02 0.5711
2108.07¢ 3549.4 1441.43 0.583
2215.43¢ 4009.2 1793.77 (32+) 12
2344¢ 2344.4 00  5/2()
2344.04° 4289.0 1944.96 2.7
2390.54  2390.47 00  52(-) 5.1
2430.05° 4247.02  (1/2+,3/2+) 1816.65 1.46
245276 4247.02 (2+3/2+) 1793.77  (3/2+) 1.38
2805.4317 4247.02  (1/2+,3/2+) 1441.43 23
2865.74 4247.02  (1/2+,3/2+) 1381.73 0.83
3109.34¢ 4550.8 1441.43 0.935
3395.83¢ 3395.8 0.0 5/2(-) 2.220
424707  4247.02  (1/2+3/2+) 00 52() 3B

T For absolute intensity per 100 decays, multiply by 0857

* From 2006Wi10, unless otherwise stated.
a From 1981HuZT only.

b From 1998WizZX only.
¢ Placement of transition in the level scheme is uncertain.

B~ radiations

EB~ E(level) B~ Log ft Comments

(3339.2f 4550.8 0.5312 5.8513 av EB=146563.
(3601.0 4289.0 1.65 5.5216 av E3=159163.
(3642.98) 4247.02 5.9 49810 av EB=161263.
(3880.8§ 4009.2 0.6622 6.0516 av EB=172764.
(4340.6) 3549.4 0.3 6.5714 av E3=195164.
(4464.5§ 3425.5 0.7417 6.2712 av E3=201164.
(4494.2 3395.8 1.282 6.0510 av E3=202664.
(4515.2§ 3374.8 0.1912 6.93 av EB=203664.
(5091.6) 2798.4 0.38 6.8812 av E3=231864.

(5369.65) 2520.35 38  6.039 av EB=245464.
(5499.53) 2390.47 48 5899 avEB=251864.
(5545.6) 2344.4 3 6.1 avfE=254064.
(6073.4) 1816.65 0.983 6.7612 av EB=279964.
(6096.23) 1793.77 48 5.088 av EB=281064.
(6448.57) 1441.43 1.8  6.6416 av EB=298364.
(6508.27) 1381.73 38 6379 av EB=301364.
(7890.00) 0.0 280 5.8316 av EB=369264.
IB<28 10; log ft>5.8117 (2006Wi10).

T Placement of transition in the level scheme is uncertain.
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Decay Scheme

Intensities: |, ) per 100 parent decays

NUCLEAR DATA SHEETS
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$BAr,-6 NUCLEAR DATA SHEETS 1BAr,-6

1H(43AR,P’)  1999M a89

1999Ma89:43Ar secondary beam produced by the fragmentation 8%Ga beam at E=60 MeV/nucleon, provided by the K1200
cyclotron at the National Superconducting Cyclotron Lalbbory (NSCL), on a 285 mg/cm2 Be production target on a Be
target, followed by a fragment-separator analyzer. Iritgins “3Ar beam=16,000 particles/sec at 33 MeV/nucleon. Target of
a thin 2 mg/cm CHyp foil. Recoiling protons were detected by a group of eightipke-detector telescopes (FWHM=850
keV). Measureds(Ep,6). Deduced levels, Jr from DWBA analysis.

“3Ar Levels
E(level) J° L Comments
0 (5/2-,7/2-) JF. from systematics (1999Ma89). 7/2- is inconsistent witl fiovalues.
1610 (3/2-) 2 L:fromg(0) and comparison with DWBA calculations.

JT suggested by syst (1999Ma89).

B>=0.253, assuming E2 excitation. For analysis of (p@ata,
Jr(g.s.)=5/2- was assumed by 1999Ma89.

9Be(365,2PG)  2009M 009

2009M009: E=95 Me\B®S beam was produced from the Tandem Accelerator at MaidaniteiLaboratorium. Targets of 610
ug/cn? Be evaporated on 36 mg/énu backing. Charged particles were detected by elevencmpes and/-rays by five
Compton-suppressed Ge detectors. Measuned\E (particle)y coincidence. Deduced levels.

BAr Levels
E(level) J Comments

0 5/2-  Jt from Adopted Levels.
201.2716 7/2- JU from theoretical predictions.

y(*3Ar)
Ei(level) J° Ef(level) J Ey
201.27 7/2- 0 5/2- 201.276

Tl(p,5pxn)  2008BI01

2008BI01: Mass-separateAr ion beam obtained from spallation of Ti by 1.4 GeV protoraireprovided by CERN syn-
chrotron followed by on- line mass separation at ISOLDE-CERCcility. Measured spins, isotope shifts, hyperfine struc
ture, mean-square charge radii, magnetic dipole and Elepiadrupole moments by fast beam collinear laser specpys
using highly sensitive ion detection of optical resonar@emparisons with spherical Skyrme-type Hartree-Fock nrfiedhah
calculations.

“3Ar Levels
E(level) J* Comments

0 5/2 u=-1.0216 (2008BI01).
Q=+0.14214 (2008BI01).
JT. from hyperfine structure measurement by 2008BI01.
Q: statistical uncertainty=0.002 and systematic unaagtadf 10% due to electric
field gradient and Sternheimer shielding correction areliped in quadrature.
Isotope shift $8Ar,43Ar)=556.7 MHz 23 (2008BI01); statistical uncertainty=1.4,
systematic uncertainty=1.8.

A<r?>(38Ar,43Ar)=0.221 fn? 67 (2008BI01); statistical uncertainty=0.014,
systematic uncertainty=0.066.
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BAr -7 NUCLEAR DATA SHEETS BAr -7

48Ca(a,°Be)  1974Je01

1974Je01: E=77.7 Me¥t beam with intensity ofz1 uA was produced from the Lawrence Berkeley Laboratory 88yiiatron.
Target of a 96.25% isotopically enriched self-supportifi§a. Recoiling particles were detected by two counter tejess,
each consisting of two transmissioAE) detector, 59 and 3%mm thick, a 260um E E detector, and a 50Qm reject
detector. Measured(E). Deduced levels.

43Ar Levels
E(level) Jr
0
1740

2550
3560

4.74x10° 10

208pp(40Ar,XYy)  2011SzAA

2011SzAA: E=255 MeV*%Ar beam from an ECR ion source accelerated by the supercinduALPI accelerator of the
Laboratory Nazionali di Legnaro. Target=3p@/cn? 28Pb. Projectile-like fragments identified by spectrometésrRa by
AE, E and time of flight measurements. Gamma rays detecteceb@ldra array, consisting of twenty-four HPGe clover-type
detectors. Measuredykly, fragmenty coincidence. Deduced levels, @, Comparison with shell model calculations.

“3Ar Levels
E(level) J Comments
0.0 5/2-
0+x (7/2-)  E(level): x~ 100 keV predicted. Previous assignment of a 200 keV gamma ray

from this level (2009M009) was not confirmed in the presentkwo
762.34 (3/2-)
1527.4+x5 (11/2-) J% assignment based on conclusion from 1999Ma89 that thismizgative parity
state which is dominated by a configuration with the valensetnons in thefp shell
and new results from 2006Wi10.
1859+x (9/2-) ¥ assignment based on stron(‘]@fm component of the wave function for the

state, similar to that iff2Ar.

y(43Ar)
Ei(level) J Er(leve) J E, '
762.3 (3/2-) 0.0 5/2- 762.8 70
1527.4+x  (11/2) 1527.85 100
1859+x (9/2-) 1852 45

T Normalized to 100 for the 1537 Data read by compilers from figure 6 in 2011SzAA.
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43
19K24'1

NUCLEAR DATA SHEETS

43
19K24'1

Adopted L evels, Gammas

Q(B7)=1833.55; S(n)=9624.74; S(p)=94426; Q(a)=-9200.118  2011AuZZ
Q(ep)=-18951144 (2011AuZZ).
Q(Bn)=-6099.44 (2011AuZZ).
Hyperfine studies, isotope shifts, moments: 1982To02, DA8B.

Mass Measurements: 2007Ya08.

43K Levels

Cross Reference (XREF) Flags

4 “Ar B~ decay (5.37 min) r “#4Ca(d3He)
B 9Bel%S,npg) ¢ *ca(ta)
¢ “OAr(a,py), 2 K(t,py) 7 *callB,12C)
p  AK(tp)
E  *cCau,vny)
E(level)f J# LV XREF  Comments
0 3/2+ 22.3 hl 4BcpEFeH  [1=+0.16338 (2005St24,1989Ral17,1982T002).
%B3~=100 .
u: aBLDS method (1982T002,1982Du06). Other: 1959Pe26.
Adopted (by 1977En02) spectroscopic factor S=¥60
(proton pickup).
The rms charge radius<¢?>)1/2=3.4558 fm2 from
19890tZZ evaluation, 3.4555 fi86 from 2008 update of
2004An14 evaluation by I. Angeli.
Tyt weighted average of 21.7530 (1963Ho17), 22.1 1
(1972EmO01), and 22.6 & (1972Wa20). Other: 1955Ne01,
1969Ta07.
J*: atomic-beam method; L(t,p)=0; L&He)=L(t,a)=2.
561.205 1/2+ 1.4 ps+17-7  ascperer Adopted (by 1977En02) spectroscopic factor S=8 (proton
pickup).
J7 L(d,2He)=0.
738.306 7/2- 200 ns5 4Bc EFeH  U=+4.435 (2005St24,1989Ral7,1983Ra37).
u: dPAD method (1983Ra37). Others: 1976We23,
1976De41.
JT L(d,3He)=L(t,a)=3; 5/2 ruled out byAJ=2 to 3/2+ from
y(8,pol) in (a,py).
Ty/ot from py(t) in (a,py).
Ef: F: 748.
975.326 3/2- 1.6 ps+14-6  ascperer  JU L(d,3He)=1; L(t,p)=3.
Ef: D: 1007.
Ef: H: 984.
1109.936 3/2+ 1.0 ps8 acoerer J L(d,3He)=L(t,a)=L(t,p)=2; 5/2 not allowed by RUL foy
to 1/2+.
Ef: F: 1119.
Ef: H: 1121.
1206.916 (5/12,7/2)+ >4.8 ps aBep ¢ JU L(t,p)=2 from 3/2+;y from 7/2+ probably not E2 from
RUL; L(t,a)=(2) supports 5/2+.
1509.996 712+ 5.7 psi5 ABCD JT L(t,p)=2 from 3/2+ andAJ=2, E2 to 3/2+ fromy(6,pol)
in (a,py).
1549.969 3/2+,5/249 0.09ps6 4c r¢ JU L(d,3He)=2.
1815 (5/2 to 11/2)+ D JU L(t,p)=4 from 3/2+.
1849.578 11/2- 4.6 psl2 Bc ¢ JU stretched E2 to 7/2- fromp(0,pol) in (a,py).
1865.658 (2/2,3/2,5/2+) 4c F JT yto 1/2+.
1956 (5/2 to 11/2)+ c JU L(t,p)=4 from 3/2+.

Continued on next page (footnotes at end of table)
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NUCLEAR DATA SHEETS

43
19K24'2

Adopted L evels, Gammas (continued)

43K Levels (continued)

E(level) J Ty XREF  Comments

1986.578 (9/2) BC JT. AJ=1 stretched dipole to 7/2+ from DCO ratios in
(8s.np).

Ef: C: ?

2035 3/2+ D JU L(t,p)=0 from 3/2+.

2048.889 (9/2) 1.7 ps6 ABC JU. yto 7/2- and RULAJ=1 stretched dipole to 7/2+ from
DCO ratios in £%S,npy).

2081.04 (5/2,712)+ BD JU L(t,p)=4 from 3/2+;y to 3/2+.

2177.6811 5/2(+) <0.07ps 4c fg JT. y decays to 3/2-, 3/2+, 7/2- and 7/2+;ld)=(2).

2189.3214 (/2 to 7/2) 4 fg JT yto 3/2+. L(ta)=(2) for a 2180 group gives (3/2+,5/2+)
for one of the levels near this energy.

2218 (3/2 to 9/2)- D JU L(t,p)=3 from 3/2+.

2344.969 (1/2+,3/2,5/12+) 0.7 ps14-4 ac JU. y decays to 1/2+ and (5/2,7/2)+.

2451 1/2+ re  T=5/2.

JT L(3He,d)=L(ta)=0.

2508.3410 (12/2+) >5 ps BCD JT L(t,p)=(4) from 3/2+ suggests positive parityto 7/2+;
AJ=2 stretched quadrupole to 7/2+ from DCO ratios and
possible positive yrast band member #g,npy).

2548 (2/2,312,5/2)- D JTU L(t,p)=1 from 3/2+.

2668 3/2+,5/29 FG

2784 (/2 to 7/2)+ JT L(t,p)=2 from 3/2+.

2879 (/2 to 7/2)+ JT L(t,p)=2 from 3/2+.

2981 ¢

2986.7619 (13/2-) B JT: probably high spin formed in coupling an/$ proton
with four f, neutrons in a # configuration in $°S,np).

3057.2621 (5/2)+ 4 je  JUL(d>He)=2;yto 7/2-.

3084 3/2+,5/2+ re

3114.6910 15/2- 3.5 ps7 BC JT. stretched E2 to 11/2- from(6,pol) in (a,py).

3139.3910 (13/2) BC JT. AJ=1 stretched dipole to (11/2) from DCO ratios in
(®6s,npy).

3150 e

3190 (1/2 to 7/2)+ D JT L(t,p)=2 from 3/2+.

3229 3/2+,5/29 FG

3264.3411  (1/2,3/2,512)+ 4D JU yto 1/2+; L(t,p)=2 from 3/2+.

Ef: D: 3254.

3309.8613  (1/2,3/2,5/2)+ 4D JU y's to 3/2-, 3/2+ and (5/2,7/2)+; L(t,p)=2 from 3/2+.

3342 3/2+,5/28 FG

3393.1420  (1/2 to 7/2)+ D JT L(t,p)=2 from 3/2+.

3455.6012  (1/2,3/2,5/2+) JU yto 1/2+.

3560

3591.2810 (15/2+) B JT. AJ=2 stretched quadrupole to (11/2+) from DCO ratios
possible positive yrast band member g, np/).

3608.4615 (5/12,7/2) J% log ft=5.1 from (5/2);y's to 7/2- and 7/2+.

3646.14 (3/2,5/12,7/12+) ¢ J% ysto 3/2+ and (5/2,7/2)+; lo§=5.9 from (5/2-).

3714.1622 (3/2+,5/2+) re  JU y'sto 3/2+, 3/2- and (5/2,7/2)+; lofg=5.6 from (5/2-);
L(d,°He)=(2).

Ef: F: 3730.

3837 ¢

3880 (3/2+,5/2+) re J% L(d,3He)=(2).

3970 ¢

3985.2825 B

Continued on next page (footnotes at end of table)
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43
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E(level)f J

Ty XREF  Comments

Adopted L evels, Gammas (continued)

43K Levels (continued)

4018 3/2+,5/2@

4070

4124 3/2+,5/2@

4177
4234
4290
4410

4472 3/2+,5/2@

4540
4540.43
4680

4794 3/2+,5/2@

4860
4920
4930.33

5030
5150

(19/2-)

5194 3/2+,5/2@

5260
5380

5610 3/2+,512@
5900 3/2+,5/2@
7450 (3/2+,5/2+)

FG
G

rFe  J% L(d,3He)=2; but L(t@)=(0) is inconsistent.

G
G
G
G
FG
G

G
FG
G
G

B J: comparison with negative-parity levels 5fSc suggests
that the 1816 keV transition corresponds to the decay of a
19/2- level to the 15/2- level at 3116 keV (1998Mo16).

FoJ% L(d,3He)=(2).

T From least-squares fit toyEdata for levels populated ip-ray studies. For others, weighted averages of available
values are taken.
* From DSAM in (@,py).(t.py), unless otherwise stated.
# When L-transfer arguments are used, the targetriDd, except for*lK(t,p), where target d=3/2+.

@ L(d,3He) and/or L(tgr)=2.

y(*K)
Ei(level) T Er(level) J E/f I Mult® &8 Comments
561.20 1/2+ 0 3/2+ 561.18 100
738.30 712- 0 3/2+ 738.28 100 M2+E3 -0.12 B(E3)(W.u.)=7.724.
B(M2)(W.u.)=0.056715.
975.32 3/2- 561.20 1/2+ 414D 433 [EY] B(EL)(W.u.)=0.00020+8 — 18.
0 312+ 97531  100.03 [E1] B(EL)(W.u.)=0.00036} 14 — 32.
1109.93 3/2+ 561.20 1/2+ 548.&2 435
0 3/2+ 1110.11 1005
1206.91 (5/12,7/2)+ 0 3/2+ 1206.% 100
1509.99 712+ 1206.91 (5/12,7/2)+ 303.89 92
0 324 151005 1002 E2 B(E2)(W.u.)=1.34
1549.96 3/2+,5/2+ 1109.93 3/2+ 4383 122
0 3/2+ 1550.00 1002
1849.57 11/2- 738.30 7/2- 1111.84 100 E2 B(E2)(W.u.)=8.22.
1865.65 (1/2,3/2,5/2+) 1109.93 3/2+ 7580 1.55
975.32 3/2- 890.4 1003
561.20 1/2+ 1304.3 2.65
0 3/2+ 1866.12 593
1986.57 912) 1509.99 712+ 476.88 100 D]

Continued on next page (footnotes at end of table)
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BK 44 NUCLEAR DATA SHEETS BK 44
Adopted L evels, Gammas (continued)
y(*3K) (continued)
Ei(level) T Er(level) J E/f I Mult® &8 Comments
2048.88 (9/2) 738.30 7/2- 1310.58 100 [D]
2081.0 (5/12,7/2)+ 1206.91 (5/12,7/2)+ 87319 10024
0 3/2+ 2081.37 66 22
2177.68 5/2(+) 1509.99 712+ 6673 0.5313
975.32 3/2- 1202.8 305
738.30 712- 1439.2 1005
0 32+ 2176.27 0.7913
2189.32 (/2 to 7/2) 1549.96 3/2+,5/2+ 6387 13514
1109.93 3/2+ 1080.8 224
0 3/2+ 2189.23 1004
234496  (1/2+,3/2,5/2+) 2177.68 5/2(+) 1621 1.1313
1865.65 (1/2,3/2,5/2+) 4792 533
1206.91 (5/2,7/2)+ 1138.2 3.88
1109.93 3/2+ 1235.3 2.85
975.32 3/2- 1369.2 905
561.20 1/2+ 1783.2 565
0 32+ 2344.82 1005
2508.34 (11/2+) 2048.88 (9/2) 46066 1003 [D+Q] -0.2
1509.99 72+ 998.813 694
2986.76 (13/2-) 2508.34 (12/2+) 478.38 100
3057.26 (5/2)+ 738.30 7/2- 2318X 100
3114.69 15/2- 1849.57 11/2- 1265.09 100 E2 B(E2)(W.u.)=5.642.
3139.39 (13/2) 2508.34 (11/2+) 630.88 13.418 [D]
1849.57 11/2- 1289.62 10012 [D]
3264.34  (1/2,3/2,5/2)+  1865.65 (1/2,3/2,5/2+)  1398.7 634
975.32 3/2- 2287.6 336 Ey: poor fit. A(Ey) was increased
from 0.2 to 0.5 by evaluators.
0 3/2+ 3264.2 1006
3309.86 (1/2,3/2,5/2)+  2189.32 (/2 to 7/2) 1123.0 4.018
2177.68 5/2(+) 1132.8 153
1865.65 (1/2,3/2,5/2+) 1443 5102
1206.91 (5/2,7/2)+ 2102.8 123
975.32 3/2- 2333.2 10012
0 3/2+ 3309.1 9.212
3393.14 (1/2 to 7/2)+ 0 3/2+ 33932 100
3455.60  (1/2,3/2,5/2+)  2177.68 5/2(+) 12769 3.86
1865.65 (1/2,3/2,5/2+) 15902 16.216
1549.96 3/2+,5/2+ 1905.8 6.011
1109.93 3/2+ 2345 1.8
975.32 3/2- 2479.2 1003
561.20 1/2+ 2894.2 272
0 3/2+ 3455.14 3.017
3591.28 (15/2+) 3139.39 (13/2) 451.82 72619 [D+Q] -0.2
3114.69 15/2- 476.8 115 D]
2508.34 (11/2+) 1083.18 10011 [Q]
3608.46 (5/12,712) 2189.32 (/2 to 7/2) 14123 1009
2048.88 (9/2) 1559.98 14722
1549.96 3/2+,5/2+ 20579 839
1509.99 72+ 2097.8 76 15
1206.91 (5/12,7/2)+ 2401.8 225
738.30 7/2- 2870.B 587
3646.1 (3/2,5/2,7/2+) 1206.91 (5/12,7/2)+ 2438.9 1005
1109.93 32+ 2535.7 185
0 3/2+ 3646.45 7.316
3714.16 (3/2+,5/2+) 234496  (1/2+,3/2,5/2+) 1369 253
1206.91 (5/12,7/12)+ 2506.75 103

Continued on next page (footnotes at end of table)
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43K 545 NUCLEAR DATA SHEETS 18K245
Adopted L evels, Gammas (continued)
y(*3K) (continued)
Ei(level) T Er(level) J E/f I Mult® &8 Comments
1109.93 3/2+ 2603.4 104
975.32 3/2- 2739. 224
0 3/2+ 3714.33 1006
3985.28 2508.34 (12/72+) 147730 10020
2048.88 (912) 1936.5 6417
4540.4 3985.28 555.2 100 22
3139.39 (13/2) 1401.6 86 22
2986.76 (13/2-) 1553.6 9322
4930.3 (19/2-) 3114.69 15/2- 1815.@6 10015

T From B~ decay, @.py), (t,py) and £6S,np)).

* Primarily from 3~ decay Weighted averages are taken when available.

§ From (@.py),(t.py).

a pPlacement of transition in the level scheme is uncertain.

4SAr B~ decay (5.37 min)

1978Hu10

Parent:*3Ar: E=0; Jr=5/2-; Ty ,=5.37 min6; Q(g.s.)=45665; %3~ =100
1978Hu10:43Ar isotopes were produced in the spallation reacEov(p,6pxn) with the proton beam from the 600 MeV external
beam of the CERN synchrocyclotron bombarding a vanadiumidartarget. Argon nuclides were separated in the ISOLDE

on-line mass separatoy-rays were detected in Ge(Li) detectors. MeasurgdIF, yy. Deduced levels, branching ratios.

See also 1970Hull.
Others:
1969Lal6: h, T1/2-

1969Ha03: T 5.

All data from 1978Hul0 unless otherwise noted.

T From least-squares fit toyts. Since the quoted(Ey) result in a poor fit, these were increased to 0.2 keV for stron

43K Levels
No evidence was found by 1978Hul0 for a 2892.7 level proptseti970Hull.

E(level)  J% E(level)l J™
0 3/2+ 2189.32  (1/2 TO 7/2)

561.41 1/2+ 2345.01  (1/2+,3/2,5/2+)

738.01 7/2- 3056.93 (5/2)+

975.41 3/2- 3264.02  (1/2,3/2,5/2)+
1110.01 3/2+ 3309.82  (1/2,3/2,5/2)+
1206.92 (5/2,7/2)+ | 3393.12 (1/2 TO 7/2)+
1509.92 712+ 3455.71  (1/2,3/2,5/2+)
1549.92 3/2+,5/2+ | 3608.42 (5/2,712)
1865.61  (1/2,3/2,5/2+)| 3646.24  (3/2,5/2,7/2+)
2048.51% (9/2) 3714.22  (3/2+,5/2+)
2177.61 5/2(+)

gamma rays and 0.3 keV for weakrays (ly<1%) in the least-squares adjustment.

* From Adopted Levels.

# Level proposed (evaluators) based anpfy) and 1560-1311 coin in 1978Hu10.
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19K24'6

NUCLEAR DATA SHEETS

43
19K24'6

43Ar B~ decay (5.37 min)

1978Hu10 (continued)

y(*3K)
Ey Ei(level) T Es (level) W Comments
167.11  2345.0 (1/2+,3/2,5/2+) 2177.6 5/2(+) 25
231.41 2.8
236.21 3.4
302.92  1509.9 712+ 1206.9 (5/2,712)+ 1.9
413.91 975.4 3/2- 561.4 1/2+ 42.9
439.32  1549.9 3/2+,5/2+ 1110.0 3/2+ 2.8
479.21  2345.0 (1/2+,3/2,5/2+) 1865.6 (1/2,3/2,5/2+)  116.0
548.51  1110.0 3/2+ 561.4 1/2+ 13.4
561.11 561.4 1/2+ 0 3/2+ 94.0
587.01 9.0 In coin with 1758.
639.73  2189.3 (1/2TO 7/12)  1549.9 3/2+,5/2+ 2.7
667.52  2177.6 5/2(+) 1509.9 712+ 1.9
738.11 738.0 712- 0 3/2+ 454.8  Mult.: from Adopted Gammas.
Mult.: M2+ES.
J: -0.132.
755.03  1865.6 (1/2,3/2,5/2+)  1110.0 3/2+ 1.8
812.44 1.3
878.28 0.9
890.41  1865.6 (1/2,3/2,5/2+) 975.4 3/2- 118.3
910.59 1.0
922.55 1.7
97491 975.4 3/2- 0 3/2+ 1000 £ level-energy difference=9754
1080.02  2189.3 (/2 TO 7/12) 1110.0 3/2+ 4.6 yElevel-energy difference=107923
1110.11  1110.0 3/2+ 0 3/2+ 31.2
1121.02  3309.8 (1/2,3/2,5/12)+  2189.3 (a2TO7/2) 3.2
1132.61  3309.8 (2/2,3/2,5/12)+  2177.6 5/2(+) 12.2
1138.11  2345.0 (1/2+,3/2,5/2+) 1206.9 (5/2,7/2)+ 8.7
1146.42 9.1
1184.33 5.1
1202.43  2177.6 5/2(+) 975.4 3/2- 98.3
1207.13  1206.9 (5/2,7/12)+ 0 3/2+ 75.8
1235.72  2345.0 (1/2+,3/2,5/2+) 1110.0 3/2+ 6.3  ,:Hevel-energy difference=12352
1255.63 3.2
1277.95  3455.7 (1/2,3/2,5/12+)  2177.6 5/2(+) 25
1304.37  1865.6 (2/2,3/2,5/2+) 561.4 1/2+ 3.1
1311.412 2048.5 (9/2) 738.0 7/2- 22.7
1369 3714.2 (3/2+,5/2+) 2345.0 (1/2+,3/2,5/2+) 0.4
1369.91  2345.0 (1/2+,3/2,5/2+)  975.4 3/2- 200.0
1398.71  3264.0 (2/2,3/2,5/12)+  1865.6 (272,3/2,5/2+) 9.5
1419.31  3608.4 (512,712) 2189.3 (/2TO 7/2) 129
1439.81  2177.6 5/2(+) 738.0 7/2- 369.0
1443 3309.8 (1/2,3/2,5/12)+  1865.6 (1/2,3/2,5/12+)  48.0
1487.85 2.7
1509.71  1509.9 712+ 0 3/2+ 20.7
1550.01  1549.9 3/2+,5/2+ 0 3/2+ 22.9
1559.912  3608.4 (5/12,712) 2048.5 (9/2) 15.9 Placement (evaluataset on
1560-1310yy coin.
1590.42  3455.7 (1/2,3/2,5/2+)  1865.6 (1/2,3/2,5/2+)  10.6
1605.78 2.6
1621.75 55
1713.36 3.2
1724.62 9.3
1750.05 2.0
1758.22 10.2 In coin with 587¥.
1783.72  2345.0 (1/2+,3/2,5/2+)  561.4 1/2+ 12.6

Continued on next page (footnotes at end of table)
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NUCLEAR DATA SHEETS

43
19K24'7

43Ar B~ decay (5.37 min)

1978Hu10 (continued)

y(*3K) (continued)

Ey Ei(level) J° Er(level) J ' Comments

1849.68 2.5

1866.11 1865.6 (1/2,3/2,512+) 0 3/2+ 70.4 Elevel-energy difference=18655

1889.27 3.0

1905.96 3455.7 (1/2,3/2,5/2+) 1549.9 3/2+,5/2+ 3.9

1950.83 10.0

2057.93 3608.4 (5/12,7/2) 1549.9 3/2+,5/2+ 10.7

2097.85  3608.4 (5/2,7/2) 1509.9 72+ 9.8

2102.35 3309.8 (1/2,3/2,5/2)+ 1206.9 (5/12,7/2)+ 9.8

2176.27  2177.6 5/2(+) 0 3/2+ 25

2189.23 2189.3 (/2 TO 7/2) 0 3/2+ 20.4

2287.62  3264.0 (1/2,3/2,512)+ 975.4 3/2- 4.7  yBpoor fit. Level-energy
difference=2288.&.

2318.92  3056.9 (5/2)+ 738.0 7/2- 31.0

2333.92 3309.8 (1/2,3/2,5/2)+ 975.4 3/2- 81.9

234452  2345.0 (1/2+,3/2,5/2+) 0 3/2+ 217.3

2345 3455.7 (1/2,3/2,5/2+) 1110.0 3/2+ 1.2

2401.83  3608.4 (5/2,7/2) 1206.9 (5/2,7/2)+ 2.8

2438.95 3646.2 (3/12,5/2,7/2+) 1206.9 (5/12,7/2)+ 6.4

2479.91 3455.7 (1/2,3/2,512+) 975.4 3/2- 65.5

2506.715 3714.2 (3/2+,5/2+)  1206.9 (5/2,7/2)+ 1.0

2535.77  3646.2 (3/2,5/2,7/2+)  1110.0 3/2+ 1.2

2603.44 3714.2 (3/2+,5/2+) 1110.0 3/2+ 0.9

2701.95 3264.0 (1/2,3/2,5/2)+ 561.4 1/2+ 1.3

2739.57 3714.2 (3/2+,5/2+) 975.4 3/2- 2.1

2870.12  3608.4 (5/2,7/2) 738.0 7/2- 7.5

2894.22  3455.7 (1/2,3/2,5/2+) 561.4 1/2+ 17.9

2976.23 2.8

3264.32  3264.0 (1/2,3/2,5/2)+ 0 32+ 14.7

3309.92 3309.8 (1/2,3/2,5/2)+ 0 3/2+ 7.4

3380.67 0.8

3393.02 3393.1 (/2 TO 7/12)+ 0 3/2+ 11.2

3455.14  3455.7 (1/2,3/2,5/2+) 0 32+ 2.0

3646.45 3646.2 (3/12,5/2,7/2+) 0 3/2+ 0.5

3714.32  3714.2 (3/2+,5/2+) 0 3/2+ 9.5

T For absolute intensity per 100 decays, multiply by 0.@34
a placement of transition in the level scheme is uncertain.

B~ radiations

EB~ E(level) B~ Log ft Comments
(852) 3714.2 045 562 av EB=33131.
(920) 3646.2 0.28 5.92 av EB=36031.
(958) 3608.4 23 511 av EB=37631.
(1110) 3455.7 3% 511 av EB=44332.
(1173) 3393.1 03% 6.21 av EB=47032.
(1256) 3309.8 5 511 av EB=507 32.
(1302) 3264.0 1.a 5091 av EB=52832.
(1509) 3056.9 11 621 av EB=62233.
(2221) 2345.0 12 561 av EB=95334.
(2377) 2189.3 03% 7.41 av E3=102634.
(2388) 2177.6 1® 581 av EB=103234.
(2518¥ 2048.5 023 7.81 av EB=110534.
(2700) 1865.6 032 771 av E3=118034.

Continued on next page (footnotes at end of table)
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43
19K24'8

NUCLEAR DATA SHEETS

43
19K24'8

43Ar B~ decay (5.37 min)  1978Hu10 (continued)

B~ radiations (continued)

EB~ E(level) B~ Log ft Comments

(3016) 1549.9 0294 8.01 av E3=133235.
(3056) 1509.9 0.3 791 av E=135135.
(3359) 1206.9 1.2 751 av E3=149735.
(3456) 1110.0 0a 771 av EB=154435.
(3591) 975.4 1® 6.61 av E=160935.
(3828) 738.0 1.2 781 av E3=172435.
(4005¥ 561.4 <02 >87 av E3=181035.
(4566) 0 307" 6.7511 av EB=208435.

T Estimated (by 1978Hu10) from a comparison of the obseft#d-43K (parent-daughter) activities with those ex-
pected from series decay.

* Placement of transition in the level scheme is uncertain.
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13K 479 NUCLEAR DATA SHEETS 18K24°9

Decay Scheme

Intensities: | per 100 parent decays

22 & 537m
Q =4566 \
43 %B~=100.0
18AT 25
\d '\/Q'bq’r\?é"’
1B~ Log ft QA NVH D ¥VD o oA
18- ‘YL 3 > O
,,<§’4,§°<§°,{§”,\NY AT YOS PPA?
0.47 56 (B24) NVVV D DL 2D Dy 3714.2
VRS- POBEIR— o, —wo
0.28 5.9 (312) v Ve @%§(§$@7 AT 3646.2
22 5.1 (572) i/ O,Wv“’o?’&o,“’r\,“’&fg,’yf — 3608.4
N QO 0L, H
NSNS G ' o aVy o 2w
35 51 \ (112) NSRS o?’,&,%?@ﬁ@; GA R 3455.7
0.38 62 (172 TO 712y S NS 3393.1
FITITS Dy
55 51 (1/2) NN VYD PR 3309.8
1.0 5.9 (172) AR n; 3264.0
>
&
11 6.2 (5/2)+ V 3056.9
Q
O A
o O
S
vV
SR
19 5.6 (1/2+) AN 2345.0
0.39 7.4 x (11210 7/2) i N i 2189.3
16 58 \\ 572(%) 2177.6
\
0.23 78 92 N T O O I I O A O I 2048.5
0.32 77 \ (1/2) 1865.6
0.29 8.0 \ 3/2+ 1549.9
0.37 7.9 7/2+ 1509.9
15 75 \ (5/2) 1206.9
0.9 7.7 3/2+ 1110.0
16 66 \ 3/2- 975.4
14 7.8 \\ 7/2- 738.0
AY
\
0.2 >8.7 12+ 561.4
30 675 \ 3/2+ 0
43
19K24
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43K,,-10 NUCLEAR DATA SHEETS 19K 4-10

Decay Scheme (continued)

Intensities: } per 100 parent decays

22 & 537m
Q =4566 \
43 %B~=100.0
18AT 25
Soa?
o c
- o Y
1B Log ft ‘,’y\o)c?:n;\ ;/;
T 5 © 5 N N
19 56 ey YIS r@—&‘? rﬁ o FEL 2345.0
>V
SESLTEE &
0.39 7.4 W\ (12 TO 7/R) SINVEYTYa N 2189.3
16 58 A\ 52(+) A ~ 2177.6
N o2 o LIRS
0.23 78 92 L L L e Y e @ S o m oo ______20485
I ~ ,;70;’:'\’
Oy o
 ESSS
0.32 77 (1/2) NN~ 1865.6
|
| ¥ A
e >
1 Ve o ®
DS NA
! SE 2
0.29 8.0 3/2+ I YN S 1549.9
0.37 7.9 7/2+ : i 1509.9
| g
| 2 N
N
| Y v
\ | § o5
15 75 (5/2) | N oS 1206.9
I 5 oF
0.9 77 3/2+ | o N Q\;YQ)S 2 1110.0
| &-/\v‘ é{)
16 66 3/2- l v o ) 975.4
K
| v
w &
| ,g)
14 7.8 7/2- i N 2 738.0
\ &)
N
\\ Q';l
0.2 8.7 12+ ) 561.4
30 675 \ 3/2+ 0

43
19K24
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43K,,-11 NUCLEAR DATA SHEETS 19K 11

9Be(®6Snpg)  1992K 015,1998M 016

1992Ko15: E=100 Me\?S beam was produced from the Argonne-Notre B@@ay facility at the Argonne Tandem-Linac
Accelerator System (ATLAS). Target of a 2.34 mgfcihick rolled °Be foil evaporated onto a 10 mg/énPb backing.
Charged particles were detected by two Si surface-baretctor telescopes at forward angles grmdys were detected by
eight Compton-suppressed Ge detectors (CSGs). Measwdd,By(0), DCO. Deduced levels, Jr, branching ratios.

1998Mo16: E=90-110 Me\?®S beam was produced from the TANDEM accelerator of the Usitsernd Technical University
Munich and impinged on beryllium targets. Recoils were tidied by the Munich high-frequency recoil spectrometer and
detected in ionization chambey-rays were detected by an annular Compton-suppressed H&@etat positioned at 180
relative to the beam direction, FWHM=2.8 keV at 1.3 MeV. Maasl B/, ly, yy(0), py-coin, (recoily-coin. Deduced
levels, branching ratios. Comparisons with shell-modé&tutations.

43K Levels
Nuclear Level Sequences

A Possible positive yrast decay (1992Ko15).
B Possible negative yrast decay (1992Ko15).

Seq. E(level) gt Comments
0 3/2+
A 561.134 1/2+
B 738.285 7/2-
975.094 3/2-
1109.836 3/2+

1206.977  (5/2,7/2)+

A 1510.077 712+

B 1850.437 1172+
1986.6610 (9r2y*
2048.897 (9r2y*
2081.04 (512,712)+
A 2508.847 (11/2+y
2987.2617 (13/2-) J% probably high spin formed in coupling am$ proton with four /,

neutrons in a 4 configuration (1992Ko015).

B 31155310  15/2F
3140.048 (13/2)
A 3591.908 (15/2+)
3985.6924
4540.93
4931.23 (29/2-) J%: comparison with negative-parity levels $Sc suggests that the 1816
keV transition corresponds to the decay of a 19/2- level &1th/2- level
at 3116 keV (1998Mo16).

T From Adopted Levels unless otherwise noted.
* Indicated by Rco as aAJ=2 transition (1992Ko15).
# Indicated by Rco as aAJ=1 transition (1992Ko15).

y(*3K)
Unplaced gamma-rays from 1998Mo16.
DCO ratios measured as 1(90(147°), statistical uncertainties only (1992Ko15). 1.2-1.4 $&retched dipole and

0.8-0.9 for stretched quadrupole.

Ei(level) T Er(level) J E,f % Mult.? 3%  Comments

540.74 4613 o
543.15 4.013
1798.54 4512

Continued on next page (footnotes at end of table)
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15K24°12

NUCLEAR DATA SHEETS

15K54°12

9Be(®6S,npg)  1992K 015,1998M 016 (continued)
y(*3K) (continued)
Ei(level) T Er(level) J E,f % Mult.? 58
1810.06 4513
2124.94 7.014
2219.86 4.010
2442.36 2.910
2521.65 4311
561.13 1/2+ 0 32+ 561.16  7.76
738.28 7/2- 0 3/2+ 73826  >18
975.09 3/2- 561.13 1/2+ 413.%* 0.5872
0 32+ 975.066  9.33
1109.83 3/2+ 561.13 1/2+ 548.68 6.837
0 32+ 1110.00 11.222
1206.97  (5/2,7/2)+ 0 3/2+ 1206.%  13.94
1510.07 72+ 1206.97  (5/2,7/2)+  303.50 4.4214
0 32+ 1510.1818 38.112
1850.43 11/2- 738.28 7/2- 1112.65 1003 [E2]
1986.66 (9/2) 1510.07 712+ 47658 5.23 [D]
2048.89 (9/2) 738.28 7/2- 1310.56 2557 [D]
2081.0  (5/2,7/2+ 1206.97 (5/2,7/2)+ 873®  4.110°
0 3/2+ 2081.37° 2.79°
2508.84  (11/2+)  2048.89 (9/2) 459.943 21.26 [D+Q] -0.2
1510.07 712+ 998.78 14.78 Q]
2987.26  (13/2-)  2508.84 (11/2+) 47838 2.3610
3115.53 15/2- 1850.43 11/2- 1265.09 34.411 [E2]
3140.04 (13/2)  2508.84 (11/2+) 630.882 1.522 [D]
1850.43 11/2- 1289.63 11.213  [D]
3591.90  (15/2+)  3140.04 (13/2) 451.82 7.72 [D+Q] -0.2
3115.53 15/2- 476.82 1.252 [D]
2508.84 (11/2+) 1083.1%3  10.612 [Q]
3985.69 2508.84 (11/2+) 14773 5.912b
2048.89 (912) 1936.5° 3.810P
4540.9 3985.69 555.2° 1.43P
3140.04 (13/2) 1401.6° 1.23°
2987.26 (13/2-)  1553.6P 1.33°
4931.2 (19/2-)  3115.53 15/2- 1815.86° 18.327°

T Weighted average from 1992Ko15 and 1998Mo16 unless oteerndted.
* Weighted or unweighted average from 1992Ko15 and 1998Maflésa otherwise noted.
§ From 1992Ko015.

? From 1992Ko015.
a From 1992Ko15 only.

b From 1998Mo16 only.

Comments

Rpco=0.773 gated on 738 to O
transition.

Rpco=1.319 gated on 1510 to O
transition.

Rpco=1.2210 gated on 738 to 0
transition.

Rpco=0.923 gated on 2049 to 738
transition.

Rpco=1.04 11 gated on 2509 to 1510
transition; 0.903 gated on 2509 to
2049 transition.

Rpco=0.934 gated on 1850 to 738
transition.

Rpco=1.4222 gated on 2509 to 1510
transition; 1.323 gated on 2509 to
2049 transition.

Rpco=1.51 gated on 1850 to 738
transition.

Rpco=0.895 gated on 3140 to 1850
transition; 1.0612 gated on 3140 to
2509 transition.

Rpco=0.7710 gated on 3116 to 1850
transition.

Rpco=0.647 gated on 2509 to 1510
transition.
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43K,,-13 NUCLEAR DATA SHEETS 19K 2413

4OAr(a,py), K (t,py)  1979Be28,1978MeZX

Includes*He(*%Ar,py) from 1983Ra37.

1979Be28: E=7-17 Me\lr beam. Target of 2-5 mg/chrsolid natural Ar at 12-17 K on a 250m thick Ta backing. Compton-
suppressed Ge(Li) detectors for detectjagays. Measured g yy, y(8), y(lin pol). Deduced levels, J7, Ty, from DSAM.

1978MezX: E=11.7 MeVa beam. Measured & Iy, py(t). Deduced levels, f; by DSA M.

Others:

1984Ra23 and 1983Ra37He(*°Ar,py) E=185, 190 MeV*°Ar beam was produced the VICKSI accelerator. Helium gasetarg
Nal detector. Measurey(6,H,t). Deduced g factor and;J,, hyperfine interactions.

19800IZX: E=116-11.9 Me\Wr beam. Measureg(6), yy, T1/> by DSAM.

1977P0o07: E=10.4 Me\W beam. Argon gas target. Protons were detected by a suréadestdetector ang-rays were detected
by a 5 cm by 5cm Nal(Tl). Measureg(t). Deduced T 5.

1976We23: E=15 Me\Wr beam was produced from the Triangle Universities Nucledokatory FN tandem accelerator facility.
Argon gas target. Two 7.6 by 7.6 cm Nal detectors for detggtinays. Measuredy(6,H,t). Deduced g factor, {I.

1976De41: E=12.7 MeV. Measured(f,H,t). Deduced g factor, 172-

1975B030: E=11.7 Me\&r beam. Pure natural argon gas target. Two surface barriectdes for detecting scatteredparticles;
a 84 cn? Ge(Li) detector for detecting-rays. Measured(6), p-y(t), Ty 2(level).

1964Lal4: E=20 MeV a beam was produced from the Copenhagen cyclotron. Pure gagptarget. Protons were detected in
a ionization chamber or a proportional countgrays were detected by a Nal crystal. Measucip), py.

43K Levels
E(level)  J¥ T12 Comments
0 32+
561.74@ 1/2+ 1.4 ps+17-7@
738.25 712- 200 ns5 Ty from py(t). Weighted average of 202 ds(1983Ra37,1984Ra23),
184 ns10 (1977P007), 165 n&7 (1976De41), 205 n0
(1975B030,1978MeZX).

975.34@ 3/2- 1.6 ps+14-6@
1110.74@ 312+ 1.0 ps8@
1207.04 (5/2,7/2)+ >4.8 p& T1/20 >2.1 ps (1978MeZX).
1510.14 72+ 5.7 psi5® Ty 1.7 ps+11-6 (1978MeZX).
1549.85@  3/2+5/2+ 0.09 p$@
1850.06% 11/2- 4.6 psl2®
1866.24  (1/2,3/2,5/2+) E(level): from 1978MeZX.
1987 (9/2)
2048.45% (9/2) 1.7 ps6&
2177.479 5/2(+) <0.07 p@
2343.87@ 0.7 ps+14-4@
2509.55% (11/2+) >5 pt
3115.27% 15/2- 3.5 psr&
313¢ (13/2)

T From least-squares fit toyEdata, assuming\(Ey)=0.5 or 1 keV when not given by the authors.
* From 1979Be28.

# From Adopted Levels.

@ From 1978MeZX. Lifetime from DSAM.

& From DSAM (1979Be28).

y(*3K)
A,, A4 and polarization coefficients are from 1979Be28.

Ei(level) T Et(level) J E,/f % Mult.’8 58 Comments

561.7 1/2+ 0 3/2+ 561%

738.2 712- 0 3/2+ 738% M2+E3 -0.132 A,=+0.172, A4=-0.042. Pol=-0.234.
975.3 3/2- 561.7 1/2+ 4133 85

Continued on next page (footnotes at end of table)
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43K, ,-14 NUCLEAR DATA SHEETS 19K24-14

OAr (a,py),* K (t,py)  1979Be28,1978MeZ X (continued)

y(*3K) (continued)

Ei(level) T Et(level) J E,/f % Mult.’8 58 Comments
0 3/2+ 975.2 925
1110.7 3/2+ 561.7 1/2+ 5441 4010
0 3/2+ 1110.8 60 10
1207.0 (5/2,7/2)+ 0 32+ 120659
1510.1 712+ 1207.0 (5/12,7/2)+ 30321 74
0 3/2+ 1509.% 934 E2 Ar=+0.292, A4=-0.072. Pol=+0.53
16.
1549.8 3/2+,5/2+ 0 3/2+ 15448
1850.0 11/2- 738.2 712- 11118 E2 Ar=+0.352, A4=-0.213. Pol=+0.47
6.
1866.2 (1/2,3/2,5/2+) 975.3 3/2- 896.6
0 3/2+ 1866.2
1987 (9/2) 1510.1 712+ 4%7
2048.4 (9/2) 738.2 712- 13106}
2177.4 5/2(+) 738.2 7/2- 14331
2343.8 1866.2 (1/2,3/2,5/2+) 4776
2509.5 (11/2+)  2048.4 912) 4612
1510.1 712+ 999.3
3115.2 15/2- 1850.0 11/2- 126541 E2 Ar=+0.462, A4=-0.192. Pol=+0.88
20.
3139 (13/2) 1850.0 11/2- 1289

T From 1979Be28, unless otherwise stated.
¥ From 1978MeZX.

§ From y(8) and y(lin pol) (1979Be28).

a8 From 1978MeZX.

b Placement of transition in the level scheme is uncertain.

4K (t,p)  1984Mo17

Target*K Jrm=3/2+.

1984Mo17: E=15 MeV triton beam was produced from the Unitersf Pennsylvania FN tandem accelerator. Target of 55
uglen? thick KCI enriched to 99.35% irflK. Protons were momentum analyzed with a multi-angle spgcaph and
recorded in 7.5 intervals in the angular range 37786.25 (lab), FWHM=20 keV. Measured (Ep,6). Deduced levels, J,
T, L from DWBA analysis.

1978MezZX: 41K (t,py) E=11.7 MeV.

All data from 1984Mo17.

43K Levels

E(level)l L¥ | E(level) L* | E(level)’ L*
0 0 | 1956 4 | 2784 2
560 2 | 2035 0 | 2879 2
1007 3 | 2086 4 | 3190 2
1113 2 | 2218 3 | 3254 2
1214 2 | 2512 (4) | 3312 2
1517 2 | 2548 1 | 3399 2

1815 4

T Uncertainty of 10 keV assigned by 1990En08.
* From comparison otr(8) data with DWBA calculations.

39



43K,,-15 NUCLEAR DATA SHEETS 19K 2415

44Ca(u~,vny)  2006Me08

2006Me08: theu~ beam obtained from decay af- beam at 90 MeV/c from the M9B beamline at TRIUMF, including-an6
1.2-T superconducting solenoid, beam ratel@ s~1. Target of pure natural calcium with some oxide on the serfaas
contained in plastic containers with polyethylene wallbrele plastic scintillation counters were sued for definedrttuon
beam; two HPGe detectors for detectipgays, FWHM=3 keV at 1.2 MeV. MeasuredyEly, yy, y-p. Deduced levels.

43K Levels

Muonic Lyman series for natural Calcium

U x ray Energy Intensity in percent
2p-1s 783.659 25 83.8 10
3p-1s 940.63 10 6.2 2
4p-1s 995.48 10 2.01
5p-1s 1020.81 10 2.01
6p-1s 1034.62 10 1.81
Tp-1s 1042.71 20 1.4 1
(8-0)p-1s 1046-1063 2.8 4

Muonic Balmer series for natural Calcium

U x ray Energy Intensity in percent
3d-2p 157.35 13 64.5 9
4d-2p 212.03 10 8.85 20
5d-2p 237.31 10 4.34 20
6d-2p 251.06 10 3.29 20
7d-2p 259.45 10 1.37 20
(8-0)d-2p 261-277 1.4 3

E(levelyf JTt

0 3/2+
561.2 1/2+
738.1 7/2-
975.0 3/2-

1110.3 32+

T From Adopted Levels,Gammas.

y(*K)
Ei(level) T Et(level) J¥ EyJr Percenty-ray yield.
561.2 1/2+ 0 3/2+ 561.4 0.3
738.1 712- 0 3/2+ 738.1 0482
975.0 3/2- 0 3/2+ 9749 0.2
1110.3 3/2+ 561.2 1/2+ 548.5 <0.1
0 3/2+ 1110.1 <0.2

T From Adopted Levels,Gammas.
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43K,,-16 NUCLEAR DATA SHEETS 19K 2416

44Ca(d3He)  1976D0o05

1976D005 (also 1975Wal7): E=52 MeV deuteron beam was peadfrom the Karlsruhe isochronous cyclotron and impinged
on an 98.55% enriched self-supportitfi©a foil. 3He particles were detected by counter telescopes corngsisti®00 um AE
and 2000um E surface barrier counters, FWHM=120 keV. Measusgt(®He),0). Deduced levels, Jz, L, spectroscopic
factors from DWBA analysis.

1974De36, E=19 MeV deuteron beam was produced from the tiityeof Minnesota MP Tandem and impinged on a 60
pglen? target prepared by evaporating a 98.5% enricffé@h onto a 15ug/cn? carbon foil. 3He particles were detected
by solid state position detectors placed in the focal plahanoEnge split-pole spectrometer, FWHM=15 keV. Measured
o(E(He),0). Deduced, levels, J7, L, spectroscopic factors from DWBA analysis.

1969Yn01: E=22 MeV deuteron beam was produced from the Amgayclotron and impinged on enrichéfiCa target on
Formvar backing. 3He particles were detected with AE-E telescope of surface-barrier detectors, FWHM=70-180. k
Measuredo(E(3He),0). Deduced, levels, Jy, L, spectroscopic factors from DWBA analysis.

Target*Ca J=0+.

All data from 1976Do05 unless otherwise noted.

43K Levels
E(level) J L  C2S* Comments
0 2 315 S:2.90 (1974De36), 4.5 (1969Yn01).
566" 0 115 S:1.55(1974De36), 2 (1969Yn01).
748" 3 0.85 S:0.98 (1974De36).
9g2t 1 016 S:0.27 (1974De36).
1119 2 036 S:for d5/2. €5=0.50 for d3/2. Other: 0.30 (1974De36).
1540 2 024
1870
2180
2450 0 032
2670 2 041
3070 2 016
3230 2 020
3340 2 056
3730 (2) 0.13
3880 (2 01
4020 2 015
4120 2 031
4470 2 017
4790 2 014
5190 2 023
5610 2 023
5900 2 0.30
7450 (2 01

T From weighted average of 1974De36 and 1976D005.
* From 1976D005. 1978En02 give S factors which are adjustauargs by~19% using standard normalization
factors as discussed in 1977En02.
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15K24°17

NUCLEAR DATA SHEETS

15K24°17

Target**Ca J=0+.

44ca(t,a)

1968Sa09,1970Aj 01

1968Sa09: E=13 MeV triton beam was produced from the Aldstomatandem accelerator and impinged on an enriched target
of 44Ca. Alpha particles were momentum analyzed in the multiesgectrograph and detected in Iiford K1 emulsions.
Measuredo(Eq,68). Deduced levels, J7, spectroscopic factors from DWBA analysis.

1970Aj01: E=20 MeV triton beam was produced from the Los AdanVIEG Tandem facility and impinged on*4Ca target of
a 205 ug/cn? layer of calcium metal deposited on a B@/cn? carbon foil, oriented at 30to the beam. Alpha particles
were analyzed in an Elbek-type spectrograph and detecttd lifiord K-minus-one nuclear plates. MeasuredEg,0).

Deduced levels.

T From weighted average of 1968Sa09 and 1970Aj01.

* From 1968Sa09.

E(level) L*¥
0 2
560 (0)
740 3
967 (1)
1107 2
1202 2)

1544

1847

2177 2)
2446 0
2666 2
2981

3056

30842

3150

3228 2
3344 2
3460

3580%

3670

3717

43K Levels
SH# | E(level)f
2.2 | 3837
1.3 | 389C
0.48| 3970%
0.10| 40152
0.20| 4070
0.06| 4127@
4177
4234
0.05| 4290%
0.24| 4410
0.45| 4490%
4540
4680¢
4820%
4860¢
0.19| 4920¢%
0.45| 5030%
5150
5200%
5260
5380%

L¥

©)

0.24

0.06

# 1978En02 point out that absolute S-factors given by 1968%a@ quite large; therefore, 1978En02 prefer to give
relative S-factors, normalized to 3.8 for the ground state.

@ From 1968Sa09 only.
& Reported by 1970Aj01 only.
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43K,,-18 NUCLEAR DATA SHEETS 19K 2418
“catB2C)  1978DezD
1978DeZD (also 1976DeXS): E=50 MeV. Measure(b).
43K Levels
E(level) JT &F
0f 32+ 29
567 12+ 1.2
7419 7/2- 15
9849  3/2- 0.30
1121 3/2+ 0.30
T From Adopted Levels.
* From bar chart shown in figure 2 of 1978DeZD.
# g(8) distribution fits well with DWBA calculations.
@ poor fit of o(8) distribution with DWBA calculations.
43 43
20C83 20C3

Adopted L evels, Gammas

Q(B7)=-2220.819; S(n)=7932.951L7; S(p)=10675.98; Q(a)=-75925
Q(Bn)=-14359.0520 (2011AuZZ).
Hyperfine structure measurements: 2011Av01, 2004M0210120Q7.

43Ca Levels

2011AuzZ

Cross Reference (XREF) Flags

4 “K B~ decay (22.8) 1 “*2Ca(ny):rresonance g “4‘Ca(d,t)
B “3Sce decay (3.895) s “2Ca(d,p) R *cCalHea),(pol Hea)
¢ 27AI(*SF,2pny) k  “2Ca(,He) s *cCalHeay)
b 39si(80,any) Lt *3ca(p.p) T “Scu,2ny)
e “OAr(a,ny) u *3Ca(p,py) v %SSc(dm)
F AK(PHe,p) v *3Ca(d,d) v Coulomb excitation
¢ *K(a,d) o “3ca(@,da’)
#  *2Ca(ny) Ezthermal » **Ca(p.d)
Nuclear Level Sequences
A 3/2+ band.
B 5/2+ band.
Seq. E(levelf* v T12@ XREF Comments
0 712- STABLE  4BcpEFGH JkLmyorgrsTuv — M=-1.3172660 (1989Ral7,19720I01).

Q=-0.0439 (1991Si14).

u: optical method (19720I01). Other: -1.317643
7 (NMR,1973Lu08).

Q: from CFBLS method. Others: -0.049
(1983Ar25), -0.06212 (ABMR-LIRF, 1982Ay02),
-0.06520 (1979Gr05), -0.04@® (calculated by
1981Ar15 from data in 1980Be13).

Continued on next page (footnotes at end of table)
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43K,,-19 NUCLEAR DATA SHEETS 19K 2419

Adopted L evels, Gammas (continued)

43Ca Levels (continued)

Seq. E(level)* J T12@ XREF Comments

A<r?>(*3Ca#0Ca)=0.117 frh 25 (1980W002),
0.1254 fnf 32 (1984Pal?2), 0.1215 4
(1991Si14). The rms charge radius

(<r?>)1/2=3.495 fm19 from 2004An14
evaluation.

Adopted (by 1977En02) spectroscopic factor
S=0.586 (neutron stripping); 3.8 (neutron
pickup).

J% L(d,p)=L(d,H)=L(a,*He)=L(p,d)=L(pol
SHe,a)=3; J from optical spectroscopy
(1954Ke14); Lar,d)=5.

372.7625 5/2- 34 ps3 ascpe  H JkrmnopgrsTuv - Adopted (by 1977En02) spectroscopic factor
S<0.02 (neutron stripping); 0.18 (neutron
pickup).

JT L(d,t)=L(a,3He)=L(p,d)=L(d,t)=L(pol
SHea)=3; y(8) and y(lin pol) in (a,ny).

593.3945 3/2- 81 ps4 ascoe  H Jkrmnorgrs vv Adopted (by 1977En02) spectroscopic factor
S=0.042 (neutron stripping); 0.1@ (neutron
pickup).

JU L(d,p)=L(a,2He)=L(d,t)=L(p,d)=L(pol
SHe,a)=1; AJ=2 to 7/2- fromy(8) and y(lin pol)
in (a,ny).

A 990.2575 3/2+ 49 ps4 4 coer v JkLy pgrs v Adopted (by 1977En02) spectroscopic factor
S=0.112 (neutron stripping); 2.2 (neutron
pickup).

JT L(d,p)=L(3d,t)=L(a,3He)=L(p,d):L(poI
SHe,a)=2; L(®He,p)=0;AJ=1 to 5/2- fro ny(6)
and y(lin pol) in (a,ny).

T1/2t weighted average of 48 gbfrom (a,ny)
and 51 ps8 from (1°F,2pry).

B 1394.4738 5/2+ 1.84 p35% 4 coeF # gxkin pers v I L(d,)=L(a,3He)=L(p,d)=2;AJ=1 to 7/2- from
y(8) and y(lin pol) in (a,ny).

1677.8417 11/2- 0.85 psl4é coE  Jgkemvorg s wv - JU L(a,a’)=2+4; AJ=2 to 7/2- fromy(6) and
y(lin pol) in (a,ny).

A 1901.9914 712+ 0.53 psl0% CDE  J LM Jt AJ=2 E2 to 3/2+ fromy(6) and y(lin pol) in
(a,ny) and RUL.

1931.5314 5/2- 116 fs30% B E JLMNO S J% L(a,a’)=2+4;AJ=0 or 1 to 3/2-, 5/2- and 7/2-
from y(0) and y(lin pol) in (a,ny) and RUL.
1957.44 1/2+ 1.1 ps3 E H JKL PQR Adopted (by 1977En02) spectroscopic factor
S=0.052 (neutron stripping); 1.@ (neutron
pickup).
JT L(d,p)=L(d,t)=L(p,d)=L(pol*He a)=0.
2046.2115 3/2- 0.8 ps2 EFGH JKLMNOPGR Adopted (by 1977En02) spectroscopic factor
S=0.729 (neutron stripping); 0.1% (neutron
pickup).
J% L(d,p)=L(a,3He)=L(d,t)=L(p,d)=L(pol
SHea)=1; L(a,a’)=2+4 andy to 7/2- reject 1/2-.
2067.2117 7/2- 21 fs7 E LMNO JU L(d,d)=4; L(a,a’)=2+4; AJ=1 to 5/2- from
y(8) and y(lin pol) in (a,ny).
T/t from DSAM in (p,py).

Continued on next page (footnotes at end of table)
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NUCLEAR DATA SHEETS

15K 5420

Seq.

Adopted L evels, Gammas (continued)

43Ca Levels (continued)

E(leveli* J T12@ XREF Comments

2093.8118 9/2- 1.4 psA® CDE LMNO J% L(a,a’)=2+4; AJ=1 to 7/2- fromy(6) and
y(lin pol) in (a,ny).

2102.73 3/2- 0.33 ps9 E HJL JT L(d,p)=1;y to 7/2-.

2223.94 3/2-,5/2- 28 fs17 E JLM JT. AJ=0 or 1 to 3/2- and 5/2- formp(0) and
y(lin pol) in (a,ny); positive sign gives
unacceptable M2 strength from fy).

2248 JK

2249.0114 9/2- 37 fs8& E LMNO J% L(a,a’)=2+4; L(d,d)=2; AJ=2 to 5/2- from
y(6) and y(lin pol) in (a,ny).

2272.83 3/2+,5/2+ 0.28 ps8 EF H J LM PQ JU L(d,t)=L(p,d)=2.

Ref: P: 2250.

2409.6815 9/2+ 1.2 ps4& CDE  J LM JT. y decays to 5/2+,7/2+,7/2A4J=2 to 5/2+ from
y(6) and y(lin pol) in (a,ny).

2523 (1/2-,3/2-) J JT L(d,p)=(1).

2611.13 1/2- 0.13 ps5 E HJKL @ J% L(d,p)=L(a,2He)=1; y circular polarization
from (n,y) E=thermal rejects 3/2-.

2674.38 5/2-,7/2- 36 fs16 E  JKLM O JT L(d,p)=L(a,2He)=3 A.

2696.55 3/2+,5/2+ <38 fs E JLMOPGS Jt L(d,p)=L(d,t)=L(p,d)=2; L@,a’)=2+4 is
presumed to be in error or for a different level at
26945,

Ref: P: 2660.
Ref: Q: 2680.

2748 1/2+ JK1 J* L(d,p)=0.

2754.0021 15/2- 23.6 pslo CDE 10 JT AJ=2 to 11/2- fromy(6) and y(lin pol) in
(a,ny) and from DCO in t30,any).

T1/,: weighted average from<{F,2pry).

2769.65 (2/2,3/2,5/12) 0.10 pg E JT yto 3/2+ and 3/2-; RUL.

2844.75 (5/12)+ 0.55 psi5 EFG JKL 0PQ JU L(p,d)=L(d,t)=2 andy to 7/2-. L(d,p)=0
suggests 1/2+. lo(,d)=4+6 from 3/2+ is
inconsistent with J=5/2.

2878.710 1/2- 107 fs38 E HJL s JT L(d,p)=1. y(circ pol) in (pol ny) does not
allow 3/2-. y(6) of 2504y in ((He,ay) is
inconsistent with J=1/2. It is possible that the
level seen in{Heay) is different from that in
(ny) and @,ny).

2943.53 3/2- <60 fs E H JKL s J% L(d,p)=1. y(circ pol) in (pol ny) does not
allow 1/2-.

2951.3319 11/2+ 4.7 psl2 CDEG 1 0 JU L(a,d)=6 from 3/2+;AJ=1 to 9/2+ fromy(6)
and y(lin pol) in (a,ny).

3028.78 (3/2 to 7/2,9/2-) <60 fs E Jl1 0 JT y to 5/2-; AJ=1 to 5/2- fromy(8) in (PHeay).

3030.47 (1/2,3/2,5/2) 1 E(level): not resolved from 3028.6;, decay seen
only in CHeay) J$y decays to 3/2+,3/2-
L(p,d)=0+2 implies the presence of a doublet.

3049.615 <60 fs E JKL P J": probable 1/2+ from L(p,d)=0 or 0(+2).
E(level): population in §,ny) is considered
suspect (evaluators).

3050.64 11/2- <17 fs E 0 JU L(a,a’)=2+4; AJ=2 to 7/2- formy(6) and
y(lin pol) in (a,ny).

3076.015 (5/12)+ <17 fs EG JL @ Jt L(d,t)=2 andy to 7/2-. L(d,p)=0 gives 1/2+.
L(a,d)=4+6 is inconsistent with J=5/2.

3096.07 <17 fs Ef gkl o JT (1/2-,3/2,5/2,7/2-) frony to 3/2- and 5/2-;

RUL.

Continued on next page (footnotes at end of table)
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Seq.

Adopted L evels, Gammas (continued)

43Ca Levels (continued)

E(leveli* J T12@ XREF Comments

3097.06 (5/2 TO 11/2)+ 0.76 p21 Ef j1 o JT. (5/2+,7/2,9/2,11/2+) frony to 7/2+ and 9/2+;
RUL.

3195.65 7/2+,9/2+ 118 A2 EG JKL 0O J% L(a,a’)=3+5; L(a,3He)=4.

3278 (512,7/2)+ G KL Opg S JU. (7/2)+ from L(a,d)=6 from 3/2+,
L(a,a’)=(3+5) and probablg to 3/2+. However,
ay(0)(2288y) favors 5/2.

3285.76 3/2- <60 fs Ef HJ L Opgq JT L(d,p)=1. y(circ pol) in (pol ny) does not
allow 1/2-. L(a,a’)=3+5 for 3277+3297 is
inconsistent withre=-.

3315.27 1/2-,3/2- 0.13 p$ Ef HJ JU L(d,p)=1.

3371.1919 13/2+ <14 ps CDE G 0 J% L(a,a’)=3+5 andAJ=2 to 9/2+ fromy(6) and
y(lin pol) in (a,ny).

Tyt from (9F,2pny). >3.5 ps from @,ny).
Ref: y: 3372.
Ref: O: 3377.

3376.610 E JK

3415 5/2-,7/2- JKL JT L(d,p)=L(a,2He)=3.

3469 0

3505.33 13/2+ 73 fs24 DEG K O JU L(a,d)=4+6 from 3/2+; L&,a’)=3+5; AJ=1
to 11/2- fromy(6) and y(lin pol) in (a,ny).

3572.25 3/2- HJ JT L(d,p)=1. y(circ pol) in (pol ny) does not
allow 1/2-.

3604 (2/2)+ J PQ JT L(d,p)=0. However, L(p,d)=2 giving
3/2+,5/2+ may suggest a doublet near this energy.

3649 (3/2+,5/2+) JK JT L(d,p)=(2).

3662.54 13/2- 49 fs21 E 0 JT AJ=1 to 11/2- fromy(6) and y(lin pol) in
(a,ny) andy to 9/2-.

3705 J

3737 J

3772 1/2-,3/2- J JT L(d,p)=1.

3783 J

3816.18 (7/2-) 69 fs38 E JK J™ from L(d,p)=L(a,3He)=(3) andy to 9/2+.
Ref: K: 3803.

3837 (3/2 TO 13/2)+ ¢ 0 JU L(a,d)=4 from 3/2+.

3864 (1/2-,3/2-) J JT L(d,p)=(1).

3898 J

3918 + F UK 0 JT L(3He,p)=2 from 3/2+; L& a’)=3+5.
L(d,p)=(1) may define a separate level near 3918,
but L(d,p)=4 is also suggested.

3943.8124 15/2+ 0.76 p21 CDE G 0 JT. AJ=1 to 13/2+ fro np(8) and y(lin pol) in
(a,ny); L(a,d)=6 from 3/2+.

3958 J

3978 3/2+,5/2+ J P JT L(d,p)=L(p,d)=L(d,t)=2.

Ref: P: 3950.

4017 J

4044 3/2+,5/2+ JK JT L(d,p)=2.

4078 J

4089 (5/2-,7/2-) J JT L(d,p)=(3).

4135.97 7/2+,9/2+ <260 fs EG JK O JT L(d,p)=4.

Ref: J: 4124.
Ref: K: 4123.
4148 1/2+ J JT L(d,p)=0.

Continued on next page (footnotes at end of table)
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Adopted L evels, Gammas (continued)

43Ca Levels (continued)

Seq. E(level)* J T12@ XREF Comments

4174.811 E

4186.54 15/2+ 125 fs50 DE ¢ JT. AJ=1 to 13/2+ fromy(6) and y(lin pol) in
(a,ny); L(a,d)=6 from 3/2+.

4207.25 1/2- H JK J7 L(d,p)=L(a,2He)=1. y(circ pol) in (pol ny)
does not allow 3/2-. Not compatible with L(d,t)=2
or L(p,d)=(2,3).

Ref: J: 4196.
Ref: K: 4193.

4210 3/2+,5/2+ PQ JT L(d,t)=2 and L(p,d)=(2,3).

E(level): this level corresponds to 4207.1 if L
transfer in (d,t) and (p,d) is ignored (1978En02).

4239 1/2-,3/2- JT L(d,p)=1.

4268 Q JT L(d,p)=1 suggests 1/2-,3/2-, but L(d,p)=2,
implying 3/2+ or 5/2+, is also possible. Also
L(d,t)=2.

4291 (712 TO 13/2)+ ¢ JU L(a,d)=4+6 from 3/2+.

4298 1/2+ JT L(d,p)=0.

4364 (7/2 TO 13/2)+ ¢ JU L(a,d)=4+6 from 3/2+.

4394.85 15/2- 42 fs17 E JT AJ=2 to 11/2- fromy(6) and y(lin pol) in
(a,ny).

4401 J

4461 5/2-,7/2- G JK P JT L(d,p)=3. Incompatible with (7/2 to 13/2)+
from L(a,d)=4+6 from 3/2+.

4498 J

4533 1/2+ J JT L(d,p)=0.

4569 K

4585 J

B 4591.04 17/2+ 0.21 ps$ CDE G Jt. AJ=1 to 15/2- fromy(6) and y(lin pol) in
(a,ny); L(a,d)=6 from 3/2+.

4603.410 (1/2,3/2,5/2+) HJ JT y from 1/2+ capture state.

4621.24 15/2+ 76 fs28 E JT. AJ=1 to 13/2+ fromy(0) and y(lin pol) in
(a,ny).

4641.610 3/2+,5/2+ HJ J% L(d,p)=2.

4654 1/2+ J JT L(d,p)=0.

4703 ¢ J )

4736 3/2+,5/2+ J q JT L(d,t)=2.

4758 J

4783 J

4796 J

4826 (5/2-,7/2-) JK JT L(a,3He)=(3).

4854 J

4878 (712 TO 17/2)+ ¢ JK J% L(a,d)=6 from 3/2+.

4901.26 1/2-,3/2- HJ JT L(d,p)=1. Jr=1/2- is preferred byy(circ pol)
in (pol n)y).

4922 J

4944 J

4982 J JT L(d,p)=2 suggests 3/2+,5/2+; but L(d,p)=1 is
also possible.

5004 (5/2-,7/2-) JK JT L(a,3He)=(3).

5037.511 1/2-,3/2- H Jk JT L(d,p)=1. Jr=1/2- is preferred byy(circ pol)
in (pol ny).

5047 1/2-,3/2- Jk JT L(d,p)=1.

Continued on next page (footnotes at end of table)
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Adopted L evels, Gammas (continued)

43Ca Levels (continued)

Seq. E(level)* J T12@ XREF Comments
5072 1/2-,3/2- J Jt L(d,p)=1.
5100 1/2+ J JT L(d,p)=0.
5155.46 13/2-,17/2- 76 f28 E JT. y decays to 13/2- and 15/2- give

11/2-,13/2,17/2-; positive parity gives an
unacceptably large M2 strength; 11/2- is ruled out
due to large octupole mixing, ira(ny).

5170 3/2+,5/2+ J Jt L(d,p)=2.

5189 (7/2 TO 13/2)+ ¢ JU L(a,d)=4+6 from 3/2+.

5193 1/2+ JK p J% L(d,p)=0. L(a,3He)=(3) and L(p,d)=(2,3) is
inconsistent.

5215 1/2+ J g JT L(d,p)=0. L(p,d)=(2,3) is inconsistent.

5249 (7/2 TO 13/2)+ ¢ K JU L(a,d)=4+6 from 3/2+.

5351 (712 TO 13/2)+ ¢ Q JU L(a,d)=4+6 from 3/2+.

5394.711 0.104 ps31 E K E(level): 5410 group ind,3He) may define a
different level.
JT yto 15/2-.

5430 P

5548 K

A 5555.46 (15/2,19/2)+ 1.4 pgd DE JT y(6,pol) in (a,ny) and RUL.

5647 K

5696 (7/2 TO 13/2)+ G JU L(a,d)=4+6 from 3/2+.

5728 3/2+,5/2+ K P JT L(d,t)=2.

5805 K

5889 K

5931.58 (11/2,15/2,19/2)- 55 f47 E JT. AJ=1 stretched dipole transition to
(13/2,17/2)- fromy(8,lin pol) in (a,ny);RUL.

5991 (5/2-,7/2-) K JT L(a,3He)=(3).

6015 1/2+ P JT L(p,d)=0. L(d,t)=(2) is inconsistent.

6087 ¢

6177 (3/2+,5/2+) ¢ PQ JT L(d,t)=(2).

B 6223.68 (17/2,21/2)+ 0.58 p45 DE JT. AJ=1 stretched dipole transition to

(15/2,19/2)+ fromy(8,lin pol) in (a,ny);RUL.

6300 F

6410 F

6460 F

6570 F

6640 F

6680 F

6790 F

6950 F

7040 F

7090 F

7190 F

7500 F

7590 F Q

7730 F

7920 F

7990 (3/12)+ F PQR T=5/2 .
JU L(p,d)=L(d,t)=L@He,a)=2. Strong
L(3He,p)=0 from 3/2+ indicates IAS d¥K g.s.,
Jr=3/2+.

8160 F

8270 F

Continued on next page (footnotes at end of table)
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Seq.

Adopted L evels, Gammas (continued)

43Ca Levels (continued)

E(leveli* J T12@ XREF Comments
8470 F
8590 1/2+ PQ T=5/2 .

JT L(p,d)=L(d,t)=0.
Possible IAS of 1/2+, 561 ifi*K.
8767 5/2-,7/2- Pg T=5/2 .
JU L(p,d)=L(d,t)=3.
Possible IAS of 7/2-, 738 iftK.
8930 F
8993 1/2-,3/2- Pg T=5/2 .
JU L(p,d)=L(d,t)=1.
Possible IAS of 3/2-, 975 ift3K.
9145 3/2+,5/2+ Pg T=5/2 .
JT L(p,d)=L(d,)=2.
Possible IAS of 3/2+, 1110 ifK.
10485 1/2+ Pg T=5/2 .
JT L(p,d)=L(d,t)=0.
Possible IAS of 1/2+, 2451 ifK.

10720 3/2+,5/2+ ) I L(d,H)=2.
11380 P

12060 P

12265 3/2+5/2+ P It L(d,t)=2.
13230 (3/2+,5/2+) ) I L(d,)=(2).
13700 P

13950 P

14190 9

T See (ny):Resonance dataset for levels between 7932 keV and 8492 keV

* From least-squares adjustment to measurgdi&a when such data are available. Otherwise weighted gaeiaf
available level energies are taken.

# When L-transfer arguments are used, the targetri®#, except for?K(3He,p) and*!K(a,d), where targetrd=3/2+.
@ From DSAM in (a,ny), unless otherwise indicated.

& From DSAM. Weighted average of values im,Qy) and (p,py).
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y(43Ca)
Ei(level) T Et(level) J = % Mult.8 58 Comments
372.762 5/2- 0 7/2- 372.76D0 100 M1+E2 -0.19211 B(E2)(W.u.)=9.213.
B(M1)(W.u.)=0.012111.
o: from B(E2) and T 5; sign fromy(6) in (a,ny).
593.394 3/2- 372.762 5/2- 220.632 42.38 M1+E2 -0.094 B(E2)(W.u.)=44.
B(M1)(W.u.)=0.00754.
3: weighted av. Frony(6) in (a,ny) and EHeay).
0 7/2- 593.3906  100.04 E2(+M3) =0 B(E2)(W.u.)=3.72.
990.257 32+ 593.394 3/2- 396.861 14.9313 E1(+M2) -0.11 B(E1)(W.u.)=(2.3%107° 20).
B(M2)(W.u.)=(7 +14—7).
372.762 5/2- 617.496  100.0014 E1(+M2) -0.01517 B(EL)(W.u.)=(4.107° 4).
B(M2)(W.u.)=(0.11+26 — 11).
3: weighted av. Frony(6) in (a,ny) and EHeay).
0 7/2- 990.248  0.365 [M2] B(M2)(W.u.)=0.173.
1394.473 5/2+ 990.257 3/2+ 404.218 18.77 M1+E2 +0.325 B(E2)(W.u.)=4215.
B(M1)(W.u.)=0.0235.
593.394 3/2- 801.07@3 7.57 E1(+M2) -0.034 B(E1)(W.u.)=(3.3¢10°° 7).
B(M2)(W.u.)=(0.21+57 — 21).
372.762 5/2- 1021.6983 100.09 E1(+M2) +0.1112 B(E1)(W.u.)=(0.0002H4).
B(M2)(W.u.)=(11+24—11).
0 7/2- 1394.44814 6.74 E1(+M2) =0 B(E1)(W.u.)=2.%10% 6.
1677.84 11/2- 0 7/2- 16773 100 E2(+M3) -0.02 B(E2)(W.u.)=(5.610).
B(M3)(W.u.)=(6x10° +12—6).
1901.99 72+ 1394.473 5/2+ 50738 243 [M1] B(M1)(W.u.)=0.05313.
990.257 3/2+ 911.8 196 E2(+M3) -0.023 B(E2)(W.u.)=(2510).
B(M3)(W.u.)=(8x10* +26—8).
0 7/2- 1901.8 1006 E1(+M2) +0.034 B(E1)(W.u.)=(0.00010&2).
B(M2)(W.u.)=(0.12+33—-12).
1931.53 5/2- 593.394 3/2- 133853 11.711 M1+E2 +2.225 B(E2)(W.u.)=74.
B(M1)(W.u.)=0.0009+18 — 9.
372.762 5/2- 1558.2 592 M1+E2 +0.2814  B(E2)(W.u.)=1.515.
B(M1)(W.u.)=0.0165.
0 7/2- 1931.42 1002 M1+E2 -0.83 B(E2)(W.u.)=4.625.
B(M1)(W.u.)=0.0094.
1957.4 1/2+ 990.257 32+ 96741 281 [M1] B(M1)(W.u.)=0.004814.
593.394 3/2- 1364.6 1001 [E1] B(E1)(W.u.)=0.0001%.
2046.21 3/2- 1394.473 5/2+ 65142 21 [E1] B(E1)(W.u.)=3.1075 18.
990.257 32+ 1056.6 111 E1(+M2) 0.003 B(E1)(W.u.)=(4.x 1075 11).
593.394 3/2- 1453.3 132
372.762 5/2- 1673.8 323 [M1] B(M1)(W.u.)=0.00124.
0 7/2- 2046.23 1006 E2(+M3) 0.002 B(E2)(W.u.)=(1.44).
2067.21 7/2- 372.762 5/2- 169433 28.012 M1+E2 -0.9024  B(E2)(W.u.)=2110.

Continued on next page (footnotes at end of table)
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Adopted L evels, Gammas (continued)

y(*3Ca) (continued)

t

Ei(level) E¢(level) J E,/f ly Mult.8 58 Comments
B(M1)(W.u.)=0.02611.
0 712- 2067.2 100.012 M1+E2 -0.106 B(E2)(W.u.)=0.6+8—6.
B(M1)(W.u.)=0.093.
2093.81 9/2- 0 712- 2093.3 100 M1+E2 -5.911 B(E2)(W.u.)=1.14.
B(M1)(W.u.)=4.8<107° 22.
2102.7 3/2- 593.394 3/2- 150932 5030 M1+E2 +2.017 B(E2)(W.u.)=54.
B(M1)(W.u.)=0.0010+15— 10.
372.762 5/2- 1730.6 100 40 M1] B(M1)(W.u.)=0.0064.
0 7/2- 2102.86 50 30 [E2] B(E2)(W.u.)=1.29.
2223.9 3/2-,5/2- 593.394 3/2- 16304 100.023 M1+E2 d: -0.5025 for J=5/2; +0.8+4-10 for J=3/2.
372.762 5/2- 1851.2 74.523 M1+E2 d: -0.205 for J=5/2;>+11, or<-5.6 for J=3/2.
2249.01 9/2- 1677.84 11/2- 57057 2.36
372.762 5/2- 1876.2 12.611 E2(+M3) -0.013 B(E2)(W.u.)=(8.119).
B(M3)(W.u.)=(1.6<10° +96 — 16).
0 7/2- 2248.9 100.011  MI1+E2 -0.7512  B(E2)(W.u.)=93.
B(M1)(W.u.)=0.0298.
2272.8 3/2+,5/2+ 1394.473 5/2+ 87748 194 M1+E2 J: -10 +4-13 for J=5/2; +0.14 for J=3/2.
990.257 3/2+ 1283.3 1004 M1+E2 d: -11 +2-4 for J=5/2; -0.265 for J=3/2.
2409.68 9/2+ 1901.99 72+ 5087 244
1394.473 5/2+ 1015.2 989 [E2] B(E2)(W.u.)=228.
0 7/2- 2409.63 1009 E1(+M2) -0.034 B(E1)(W.u.)=(1.5¢10"° 6).
B(M2)(W.u.)=(0.011+29 - 11).
2611.1 1/2- 2046.21 3/2- 5643 54 16 [M1] B(M1)(W.u.)=0.3317.
593.394 3/2- 2017.6 10016 M1] B(M1)(W.u.)=0.0136.
2674.3 5/2-,7/2- 1276.00%
372.762 5/2- 2301.8 100
0 7/2- 2674.682
2696.5 3/2+,5/2+ 990.257 3/2+ 170662 57.714
593.394 3/2- 2103.1 214
372.762 5/2- 2324.9 100.014 [E1] B(E1)(W.u.)=0.00062 .
2754.00 15/2- 1677.84 11/2- 1076.18 100 E2(+M3) -0.02 B(E2)(W.u.)=(1.868).
B(M3)(W.u.)=(4x10% +9—4).
2769.6 (1/2,3/2,5/2) 990.257 3/2+ 17781
593.394 3/2- 2176.8
2844.7 (5/12)+ 1901.99 712+ 94261
1394.473 5/2+ 1450.2
0 7/2- 2845.711
2878.7 1/2- 2046.21 3/2- 8312 y seen in (ny) only.
1957.4 1/2+ 922.8% Ey: y seen in @,ny) only.
593.394 3/2- 2285.20 y reported in (ny) and @,ny).
372.762 5/2- 25053 y seen in $Heay) only.

Continued on next page (footnotes at end of table)
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[Ac]

Adopted L evels, Gammas (continued)

y(*3Ca) (continued)

Ei(level) T E¢(level) J E,/f I Mult.8 58 Comments
2943.5 3/2- 2102.7 3/2- 8401 128
990.257 3/2+ 1953.2 353
593.394 3/2- 2350.2 10012
372.762 5/2- 2570.8
0 712- 2943.4 1Z
2951.33 11/2+ 2409.68 9/2+ 54135 21.515 M1+E2 -0.042 B(E2)(W.u.)=0.06+7 — 6.
B(M1)(W.u.)=0.004111.
2093.81 a/2- 857.6 100.015 EL(+M2) 0002  B(EL)(W.u.)=(0.00013).
1901.99 72+ 1049.a 32.315 [E2] B(E2)(W.u.)=2.26.
30287 (3210 7/2,9/2-)  372.762 5/2- 26589 100 (D+Q)
3030.4 (1/2,3/2,5/2) 990.257 3/2+ 2040.1 w
593.394 3/2- 2436.9 100
3049.6 0 712- 3049.352 100
3050.6 11/2- 2249.01 9/2- 80177 232 [M1] B(M1)(W.u.)=0.30 .
1677.84 11/2- 1373.6 1004 M1+E2 +0.305 B(E2)(W.u.)=23 .
B(M1)(W.u.)=0.23 .
0 712- 3049.711 694 E2(+M3) -0.022 B(E2)(W.u.)=5.1 .
3076.0 (5/2)+ 0 7/2- 307595 100
3096.0 593.394 3/2- 25028
372.762 5/2- 2723.41
3097.0 (5/2 TO 11/2)+ 2409.68 9/2+ 68773
1901.99 712+ 1195.Q0
3195.6 7/2+,9/2+ 2844.7 (5/12)+ 35047
1901.99 712+ 1294.7
3278 (5/12,7/2)+ 1394.473 5/2+ 1888.5 35
990.257 3/2+ 2287% 100 D+Q +0.075
0 712- 3277.9 69 D(+Q) -0.1313
3285.7 3/2- 2046.21 3/2- 1239% 10030 [M1] B(M1)(W.u.)=0.096 .
593.394 3/2- 2692.2 500 ly: quoted by 1978En02.
372.762 5/2- 2912.8 500 ly: quoted by 1978En02.
3315.2 1/2-,3/2- 2046.21 3/2- 126960 100 [M1] B(M1)(W.u.)=0.084.
3371.19 13/2+ 2951.33 11/2+ 41986 513
2754.00 15/2- 617.7 633
2409.68 9/2+ 961.@ 1003 E2(+M3) 0.002 B(E2)(W.u.)=2.3 .
1677.84 11/2- 1693.9 293
3376.6 2093.81 9/2- 12823
3505.3 13/2+ 2951.33 11/2+ 55451 163 M1+E2 -0.062 B(E2)(W.u.)=76.
B(M1)(W.u.)=0.218.
2754.00 15/2- 751.8 173 [E1] B(E1)(W.u.)=0.0023.
1677.84 11/2- 1827.9 1003 E1(+M2) -0.033 B(M2)=1.111.
B(E1)(W.u.)=(0.0009).
B(M2)(W.u.)=(L.1+24— 11).
3572.2 3/2- 2046.21 3/2- 152510 58 17

Continued on next page (footnotes at end of table)
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Adopted L evels, Gammas (continued)

y(*3Ca) (continued)

Ei(level) T E¢(level) J E,/f I Mult.8 58 Comments
593.394 3/2- 2978.9 10025
372.762 5/2- 3199.3 257
3662.5 13/2- 3050.6 11/2- 6120 203 [M1] B(M1)(W.u.)=0.24 11.
2754.00 15/2- 908.9 213 [M1] B(M1)(W.u.)=0.08 4.
2249.01 9/2- 14129 233 [E2] B(E2)(W.u.)=3215.
1677.84 11/2- 1984.8 1003 M1+E2 -0.604 B(E2)(W.u.)=73.
B(M1)(W.u.)=0.02612.
3816.1 (7/2-) 2409.68 9/2+ 140674 100
3943.81 15/2+ 3505.3 13/2+ 43845 6714 M1(+E2) 0.002  B(ML)(W.u)=(0.125).
3371.19 13/2+ 572.8 10014  [M1] B(M1)(W.u.)=0.083.
2754.00 15/2- 1189.8 2914 [E1] B(EL1)(W.u.)=6x10"5 4.
4135.9 7/2+,9/2+ 2951.33 11/2+ 11846 100
4174.8 2272.8 3/2+,5/2+ 190210 100
4186.5 15/2+ 3505.3 13/2+ 68141 164 [M1] B(M1)(W.u.)=0.084.
3371.19 13/2+ 815.8 1004 M1+E2 -0.152 B(E2)(W.u.)=2713.
B(M1)(W.u.)=0.2711.
4207.2 1/2- 2046.21 3/2- 216161 4523
593.394 3/2- 3613.8 10023
4394.8 15/2- 3662.5 13/2- 7312 547 [M1] B(M1)(W.u.)=0.3013.
2754.00 15/2- 1641.7 907 M1+E2 -0.5014 B(E2)(W.u.)=96.
B(M1)(W.u.)=0.03515.
1677.84 11/2- 2717.42 1007 E2(+M3) 0.002 B(E2)(W.u.)=(4.218).
4591.0 17/2+ 4186.5 15/2+ 40444 4910 [M1] B(M1)(W.u.)=0.38 13.
3943.81 15/2+ 647.2 10010  ML(+E2) 0002  B(ML)(W.u.)=(0.196).
2754.00 15/2- 1837.9 5510 E1(+M2) 0.002  B(EL)(W.u.)=(0.00014).
4603.4 (1/2,3/2,5/2+) 593.394 3/2- 400%.8
4621.2 15/2+ 3943.81 15/2+ 67744 396 M1] B(M1)(W.u.)=0.2611.
3371.19 132+ 12499 1006 M1(+E2) -0.023  B(E2)(W.u.)=(0.08+24—8).
B(ML)(W.u.)=(0.114).
4641.6 3/2+,5/2+ 2046.21 3/2- 2598.3
4901.2 1/2-,3/2- 2272.8 3/2+,5/2+ 2628.3 &
2102.7 3/2- 2798.4 1067
2046.21 3/2- 2854.9 1080
593.394 3/2- 4307.6 630
5037.5 1/2-,3/2- 2046.21 3/2- 2991.2 25
1957.4 1/2+ 3080d 7525
990.257 3/2+ 404790 10038
5155.4 13/2-,17/2- 4394.8 15/2- 764 1005 M1+E2 -0.114 B(E2)(W.u.)=2521.
B(M1)(W.u.)=0.4216.
d: from -0.152 (for Jri=13/2-) and -0.0& (for
I=17/2-).
3662.5 13/2- 1493.5 545

Continued on next page (footnotes at end of table)
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Adopted L evels, Gammas (continued)

y(*3Ca) (continued)

Ei(level) T E¢(level) J E,/f I Mult.8 58 Comments
5394.7 2754.00 15/2- 264010 100
5555.4 (15/2,19/2)+ 4591.0 17/2+ 9645 66
3943.81 15/2+ 1611.7 100 M1,E2
50315  (11/2,15/2,19/2)- 51554  13/2-17/2- 776.1 100 M1(+E2) B(ML)(W.u.)=0.9 .
6223.6 (17/2,21/2)+ 55554  (15/2,19/2)+ 6682 100 M1(+E2)

T From weighted average of measureg<Ein different reactions and decays, when such data areabigilOtherwise,
the values represent level-energy differences.

 Weighted average of available data from different reastion

§ From y(8,pol) in (a,ny) and Heay), unless otherwise noted.

a Placement of transition in the level scheme is uncertain.

62-7eML
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43K,,-30 NUCLEAR DATA SHEETS 15K 24-30

(B) 5/2+ band

(17/12,21/2)+ 6223.6

(A) 3/2+ band

(15/2,19/2)+ 5555.4

17/2+ 4591.0

132+ 337119
e 2951.33
962
1049 92+ 24;09-68
T2 1901.99 1015
o2 5/2+ 1394473
32+ 990.257
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43K,,-31 NUCLEAR DATA SHEETS 19K 431

43K B~ decay (22.3%)  1988Wa28,1972Wa20

Parent:*3K: E=0; Ji=3/2+; T, ,=22.3 h1; Q(g.5.)=1833.5; %3~ =100

1988Wa28:43K was produced via thé*Ca(ta) reaction with tritons of 3.2 MeV from the Brookhaven Natidriaboratory
Van de Graaff accelerato-rays were detected by a Ge(Li) detector. MeasurgdlE B~ spectra. Deduced level§,~
andy branching ratios. Shell-model calculations.

1972Wa20: measuredyEly, Ty .

Others:

y. 1970Lall, 1969Ta07, 1968Ch12, 1967CI05, 1959Be72, 1867B1955Ne01, 1954Li42.

B: 1959Be72, 1954Li42, 19490v01.

yy: 1957Ba07, 1959Be72.

By. 1959Be72.

By(t): 1970H026.

yv(6), By(B): 1957Li39.

T1/2 and isotopic assignment: 1972EmO01, 1963H017, 1954An2541192, 1954Co070, 19490v01.

“3Ca Levels
E(level)f J
0 7/2-
372.7625 5/2-
593.3945 3/2-
990.2575 3/2+
1394.4738 5/2+
T From least-squares fit toyEata.
* From Adopted Levels.
y(*ca)
E/f Eevel) J*  E¢(evel) JF 1,7 Mult.8 58 Comments
220.6325 593.394 3/2- 372.762 5/2- 558 M1+E2 -0.094
372.7607 372.762  5/2- 0 7/2- 100.0 M1+E2 -0.192  Ey: recoil correction removed
from Ey=372.762
(1988Wa28).

396.8616 990.257 3/2+ 593.394 3/2- 13.686 EL(+M2) -0.11
404.21413 1394.473 5/2+ 990.257  3/2+ 0.426 MI1+E2 +0.325
593.3906 593.394  3/2- 0 7/2-  12.99 E2(+M3) =0
617.4906 990.257 3/2+ 372.762 5/2- 91R2 E1(+M2) -0.01517
801.07013 1394.473 5/2+ 593.394 3/2- 01726 EI1(+M2) -0.034

990.2458 990.257  3/2+ 0 7/2- 0.33
1021.69813 1394.473 5/2+ 372.762 5/2- 2.2 E1(+M2) +0.1112
1394.44814 1394.473 5/2+ 0 7/2- 0159 E1(+M2) =0

T For absolute intensity per 100 decays, multiply by 0.8880
* From 1988Wa28.
From Adopted Gammas.

B~ radiations

EB~ E(level) B~ Log ft Comments
(439.0) 1394.473 2.68 6.1058 av E3=143.1319.
(843.2) 990.257 90.8 5.5964 av E3=304.8921.
(1240.1) 593.394 4.063 7.59614 av EB=476.7023.
(1460.7) 372.762 0.8 8.53 av EB=575.6423.

13: from 1988Wa28.
(1833.5) 0 15418 9.735 av EB=769.2223.

From magnetic spectrometer measurements (1988Wa28), utie plot
has the expected unique first-forbidden shape.

Continued on next page (footnotes at end of table)
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15K24-32

NUCLEAR DATA SHEETS 1K ,4-32

EB™

E(level)

43K B~ decay (22.3%)  1988Wa28,1972Wa20 (continued)

B~ radiations (continued)

B~ Log ft Comments

3/2+

— S 223n ~
Q-=18335 o R K9
VAR
%B~=100.0 Qyzvg
%B~=100.
&

1B: from 13(g.s.)/I3(990)=0.0172 (adopted by 1988Wa28 as the average
of 0.019 (1954Li42) and 0.15 (1959Be72)).

Decay Scheme

Intensities: | per 100 parent decays

43
19K24

4 K0
ng
A N O
ST o o D A
&Y
IS Log ft TLEEY Ty &
= = VO N Y X D v
SIS vod £ o
2.60 6105 52+ WX N N NS AP 1394473
e i e ) S E—
Y v E N
S & ¢
90.9 5596 3/2+ » O 95 N 990.257
g I

593.394

\ S

406  7.59 \ 3 N

0.9 8.5 5/2- ‘g\ 372.762

1.54 9.73 \ 7/2- 0
43

20C83

/2- ¥ &
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43K,,-33 NUCLEAR DATA SHEETS 19K 2433

435c ¢ decay (3.8917)  1975Y003

Parent:*3Sc: E=0; J=7/2-; T;,=3.891 h12; Q(g.5.)=2220.819; %£=100

1975Y003: Activity of*3Sc was produced via tH€ca(a,p) reaction using a 12 Me\t beam from the University of Pennsylva-

nia tandem acceleratoy-rays were detected using a 65 f@e(Li) detector. MeasuredyHy. Deduced levels, branchings.
Others:

y: 1968Ch12, 1964Ba46, 1954Li42, 1954Nu22, 1953Nu08, 1932H

Bt: 1964Ba46, 1954Li42, 1952Ha44, 1945Hi04, 1945Hi05.

By: 1954Li42.

T1/> and isotopic assignment: 1969Ral6, 1963Dull, 1945Hi085H®4. Others: 1954An25, 1953Du22, 1952Ha44,

1940Wa01, 1937Wa07, 1935Fr04.
All data is from 1975Y003, unless otherwise noted.

43Ca Levels
E(level)f J™
0 7/2-
372.93 5/2-
593.25 3/2-
1931.04 5/2-
T From least-squares fit toyEata.
* From Adopted Levels.
y(**Ca)
Ey Eevel) J*  E¢(evel) F 1,1 Mult.¥ o+ Comments
220.4 593.2 3/2- 372.9 5/2- 0.0036 y. from adopted branching.
372.93 372.9 5/2- 0 7/2- 100 M1+E2 -0.1971
593.37 593.2 3/2- 0 7/2- 0.00982 E2(+M3) =0
1337.97 1931.0 5/2- 593.2 3/2-  0.008D
1558.36 1931.0 5/2- 372.9 5/2- 0.0372 MI1+E2 +0.2814
1930.76  1931.0 5/2- 0 7/2-  0.06724 M1+E2 -0.83

T For absolute intensity per 100 decays, multiply by 0.225
* From Adopted Gammas.
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15K 5434

NUCLEAR DATA SHEETS

15K 5434

Ee E(level)
(289.8) 1931.0
(1847.9) 372.9
(2220.8) 0

435c ¢ decay (3.8917))  1975Y003 (continued)

£,B" radiatons

le Log ft I(e+BT) Comments
0.02530 5.68019 0.025310 &K=0.8941 .
£L=0.090612.

£M+=0.0152613.
av E3=344.5083.
£K=0.212313.
£L=0.0210713.

5.337 497514 22.57

£M+=0.00354021.

6.63 5.0405 7757 av E3=508.1485.
£K=0.07674.
£L=0.007614.

£M+=0.0012786.

Decay Scheme

Intensities: | per 100 parent decays

7/2-

0 A
oy 3
Qo O
IS © 218%2
LY $
NI S
S NS S
> &N > S 1B le
N QS © & - -
5 E S SERAS
52- N NN R4 1931.0 0.0253
o XY
Yo
3/2- O 4,33’ o> 593.2 /
5/2- Y5 372.9 17.2 5.33
712 [ 9 709 6.63
43
20C83

& 3801h
/ Qt=2220.8
% +%B+=100.0 4

Log ft

5680

4.975
5040
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15K24°35

NUCLEAR DATA SHEETS

15K54°35

Includes?8si(180,n2py) from 1974Li06.

1976P003 (also 1974P010): E=40 Mé¥% beam was produced at the Brookhaven National LaboratasgeT of aluminum
evaporated onto a tungsten backing-rays were detected by Ge(Li) detectors. Measured Ik, yy, y(8), y(lin pol).

2TAI(*9F,2pny)

1976Po03

Deduced levels, 7, by recoil distance method. 1974P010 also #&(*80,pry) E=30 MeV reaction.
1974Li06: 28Si(*80,n2py). Measured T, by recoil-distance method for the level at 2755 keV.

43Ca Levels
Nuclear Level Sequence
A 3/2+ band.
Seq. E(level) gt LV Comments
0 712-
372.815 5/2-
593.398 3/2-
A 990.327 3/2+ 51 ps8
A 1394.609 5/2+
1677.8020 11/2-
A 1901.8020 7/2+
2093.9020 9/2-
A 2409.8020 9/2+
2753.9625 15/2-  23.6 pslo T1/25 27 ps4 from 1974Li06.
A 2951.53 11/2+ <14 ps
A 3371.24 13/2+ <14 ps
A 3943.85 15/2+ <3.5 ps
A 4591.06 17/2+

T From Adopted Levels.

* Recoil-distance method in 1976P003, unless otherwisednote

y(43C a)

When A4=0, it indicates that the fit was not improved by the inclusadriP, term.

Ei(level) T Ef(level) J E,f ly Comments
372.81 5/2- 0 712- 372.81 ~24.0
593.39 3/2- 372.81 5/2- 220.58 1.33  o2#A0.115, A4=0.
990.32 3/2+ 593.39 3/2- 396.93 1.70
372.81 5/2- 617.51 6.44 #-0.214, A4=0. Pol=+0.119.
1394.60 5/2+ 990.32 3/2+ 404.15 1.98 5»7A0.255, A4=0.
372.81 5/2- 1021.78 4.15 2A+0.084, A4=0.
1677.80 11/2- 0 7/2-  1677.76 46 A»=+0.232, A4=-0.082 for unresolvedy.
Pol=+0.308.
1901.80 712+ 990.32 3/2+ 911.49 =~0.63 Ay=+0.282, A4=-0.162. Pol=+0.5314.
0 7/2- 1901.75 3.40 #=+0.176, As=-0.136.
2093.90 9/2- 0 712- 2093.85 <8.5 Ar=-0.113, A4=+0.113. Pol=-0.0522.
2409.80 9/2+  1394.60 5/2+ 1015.19 =3.6 A=+0.352, A4=-0.122. Pol=+0.1915.
0 7/2- 2409.73 3.71 #=-0.235, A4=0.
2753.96 15/2- 1677.80 11/2- 1076.15 27.0 Ap=+0.252, A4=-0.112. Pol=+0.437.
2951.5 11/2+ 2409.80 9/2+ 541% 0.98 Ap=-0.4619, A4=0.
2093.90 9/2- 857.625 3.30 A»=-0.0910, A4=0.
1901.80 72+ 1049.14 ~1.0
3371.2 13/2+ 29515 11/2+ 41937 2.50 A=-0.1612, A4=0. Pol=-0.4113.

Continued on next page (footnotes at end of table)
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15K 54°36

NUCLEAR DATA SHEETS 13K ,4-36

2TAI(19F,2pny)

1976P003 (continued)

y(*3Ca) (continued)

Ei(level) T Et(level) J = ly Comments
2753.96 15/2- 617.23 ~1.3
2409.80 9/2+ 961.6Q0 4.13 Ap=+0.235, A4=-0.105.
1677.80 11/2- 1693.36 ~1.0
3943.8 15/2+ 3371.2 13/2+ 572.20 4.03 A»=-0.255, A4=0. Pol=-0.085.
4591.0 17/2+ 3943.8 15/2+ 6473 1.35 PAp=-0.177, As=0.

T From level-energy differences, when no uncertainty is egiot

30gj (180,0 ny)

1998Be29

1998Be29 (also 1997Be09,1996Be39): E=60 M&® beam was produced from the XTU Tandem of Laboratori Nafiatia

Legnaro (LNL). Target of 36Qug/c

SiC?. y-rays were detected in the multidetectar g-ray array GASP of 36 Compton-

suppressed HPGe detectors and 80 BGO detectors and heails neere separated by the Recoil Mass Spectrometer

(RMS). Measured E ly, yy. Deduced levels.

Nuclear Level Sequences

A 3/2+ band.
B 5/2+ band.

43Ca Levels

Seq. E(level) TF
0 712-
373 5/2-
593 3/2-

A 990 3/2+
B 1394 5/2+

1678 11/2-
A 1902 712+

2094 9/2-
B 2410 9/2+

2754 15/2-
A 2951 11/2+
B 3371 13/2+

3505 13/2+
A 3944 15/2+

4187 15/2+
B 4591 17/2+
A 5555  (19/2+4)
B 6223  (21/2+)

T As proposed by 1998Be29 and 1996Be39 based on DCO ratiosimaly
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15K24°37

NUCLEAR DATA SHEETS 19K 2437

305/(180,any)  1998Be29 (continued)

y(*3ca)
Ei(level) J° Ef(level) I Ey ly
373 5/2- 0 712- 373 339
593 3/2- 373 5/2- 220 1.0
0 712- 593 2.0
990 3/2+ 593 3/2- 397 3.6
373 5/2- 617
1394 5/2+ 990 3/2+ 404 2.6
593 3/2- 801 0.3
373 5/2- 1021 101
1678 11/2- 0 712- 1678 100
1902 712+ 1394 5/2+ 508 1.2
990 3/2+ 912 11
2094 9/2- 0 712- 2094 13.9
2410 9/2+ 1902 712+ 508 1.2
1394 5/2+ 1016 8.2
0 712- 2410 7.5
2754 15/2- 1678 11/2- 1076 75.4
2951 11/2+ 2410 9/2+ 541 29
2094 9/2- 857 10.5
1902 712+ 1049 1.0
3371 13/2+ 2951 11/2+ 420 6.5
2754 15/2- 617 4.9
2410 9/2+ 961 14.0
3505 13/2+ 2951 11/2+ 554 1.9
2754 15/2- 751 3.6
3944 15/2+ 3505 13/2+ 439 2.0
3371 13/2+ 573 19.6
2951 11/2+ 993 1.9
2754 15/2- 1190 4.5
4187 15/2+ 3371 13/2+ 815 4.6
4591 17/2+ 4187 15/2+ 404 2.9
3944 15/2+ 647 9.6
2754 15/2- 1837 4.5
5555 (19/2+) 4591 17/2+ 964 12.3
3944 15/2+ 1611 18.6
6223 (21/2+) 5555 (19/2+) 668 5.4
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15K24°38

NUCLEAR DATA SHEETS 13K ,4-38

4OAr(a,ny)  1979Be27

1979Be27 (also 1978Bel6): E=5.5-19 MeVvbeam was produced at the Oliver Lodge Laboratory of Unitseisdi Liverpool.
Target of solid natural argon (3-5 mg/éjron 250 um thick Au or Ta backingsy-rays were detected in a Ge(Li) detector.
Measured F, ly, yy, ¥(6), y(lin pol). Deduced levels, Jz, y-branching ratios, 7/, by DSAM.

Others:

1974Sc09: E=8.5 MeV. Measured } by DSAM.

1972AI112: E=13.5 MeV. MeasuredyEly, yy, y(0).
1972Bi13: E=5.5-8 MeV. Measureg ce, T, by DSAM.

1972Ka41, 1969Kal8: E=6.3-8.0 MeV. Measureg,Tby DSAM.

1976Fi08:%°Ar(a,n) E=24.1 MeV. Measured(E,6).
1987Wa29:%0Ar(ar,n) E=26 MeV. Measuredr(En,6).

43Ca Levels

A 1984.8 level (decaying by a 198pproposed by 1972Al12 is not supported by thecoin and excitation function
data of 1979Be27. Fromy data, the 198pis assigned by 1979Be27 from 3663 level.

E(level) J# Ty0" Comments
0.0 7/2-
372.7614 5/2- 34 ps3 Tyt weighted average of 29 [#(1974Sc09), 35 p8 (1972Bil3).
593.4814 3/2- 81 ps4 T1/2t weighted average of 98 @9 (1974Sc09), 80 pd (1972Bi13), 71
ps 9 (1972Ka41l).
990.3118 3/2+ 48 ps4 Ty weighted average of 64 p5(1974Sc09), 46 p8 (1972Bi13), 45
ps 6 (1972Ka41l).
1394.7820 5/2+ 2.4 ps8 T1/2t 3.4 ps6 (1972Ka4l).
1677.74 11/2- 1.5 p9
1902.0625 72+ 0.50 ps13
1931.8524 5/2- 0.125 ps35
1957.44 1/2+ 1.07 ps32
2046.13 3/2- 0.83 ps24
2067.55 7/2- <28 fs T2t <12 ps (1972Ka41l).
2094.05 9/2- 1.5 ps4
2102.84 3/2- 0.33 ps9
2223.84 (3/2,5/2)- 28 fs17
2249.44 9/2- 24 fs17
2273.04 (3/2,5/2)+ 0.28 ps8
2409.84 9/2+ 1.1 psA
2611.14 0.13 ps5
2675.08 87 fs42
2696.96 <38 fs
2753.95 15/2-
2769.75 0.10 ps4
2844.85 0.55 ps15
2879.26 0.107 ps38
2943.65 <60 fs
2951.34 11/2+ 4.7 psl2
3028.79 <60 fs
3049.615 <60 fs
3050.75 11/2- <17 fs
3076.015 <17 fs
3096.17 <17 fs
3097.17 0.76 ps20
3195.75 0.12 ps4
3286.010 <60 fs
3315.611 0.13 ps6
3371.14 13/2+ >3.5ps
3376.810
3505.25 13/2+ 73 fs24
3662.55 13/2- 49 fs21

Continued on next page (footnotes at end of table)
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15K24-39

NUCLEAR DATA SHEETS

15K24-39

4OAr(a,ny)  1979Be27 (continued)

43Ca Levels (continued)

E(level) J Ty)0" Comments

3816.28 69 fs 38

3943.65 15/2+ 0.76 p21

4135.97 <0.26 ps

4175.011

4186.45 15/2+ 0.13 pb

4394.86 15/2- 42 fs17

4590.85 17/2+ 0.21 pb

4621.06 15/2+ 76 fs28

5155.46 13/2-,17/2- 76 {28 J": no observed transitions ta<11/2 and excitation function favors 17/2.
5394.611 0.104 ps31

5555.27 (15/2,19/2)+ 1.4 pgd

5931.58 (11/2,15/2,19/2)- 55 f47 J". no observed transitions ta<11/2 and excitation function favors 19/2.
6223.49 (27/2,21/2)+ 0.58 p45  J™ no observed transitions ta<13/2 and excitation function favors 21/2.

T From least-squares fit toyEata.
* From y(8) and y(lin pol) (1979Be27).
# From DSAM method (1979Be27).
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y(43Ca)
Ei(level) T E¢ (level) Ey ly Mult. ot Comments
372.76 5/2- 0.0 712- 3722 100 M1+E2 -0.19211  Mult.: from Adopted Gammas; sigd) from y(6,pol).
Ay=+0.011, A4=-0.021. Pol=-0.061.
593.48 3/2- 372.76 5/2- 2207 29.15 M1(+E2) -0.077 A»=+0.011, A4=-0.031. Pol=-0.083.
0.0 7/2- 593.2  70.95 E2(+M3) =0 Ap=+0.081, A;,=-0.021. Pol=+0.081.
990.31 32+ 593.48 3/2- 396D 12,63 E1 0:-0.11.
A»=+0.071, A4=-0.021. Pol=-0.165.
372.76 5/2- 617.4 8743 E1 J: -0.022.
A,=-0.051, A4=+0.011. Pol=+0.091.
1394.78 5/2+ 990.31 3/2+ 40438 11.74  MI1+E2 +0.325 Ap=+0.141, A4=+0.021. Pol=-0.476.
593.48 3/2- 801.2 574 E1l J: -0.034.
Ap=-0.212, A4=+0.022. Pol=+0.3512.
372.76 5/2- 1021.¢ 77.64 E1 J: +0.1112.
Ay=+0.251, A4=-0.021. Pol=-0.313.
0.0 7/2- 1394.8¢ 1174 E1 4:0
Ap=-0.253, A4=+0.093. Pol=+0.1219.
1677.7 11/2- 0.0 7/2- 16776 100 E2 4(0/Q)=-0.022.
A»=+0.332, A4=-0.102. Pol=+0.532.
1902.06 72+ 1394.78 5/2+ 507 7
990.31 32+ 911.8 134 E2 4(0/Q)=-0.023.
Ao=+0.544, A4=-0.254.
0.0 7/2- 1902.5 7042 El J: +0.034.
A»=+0.331, A4=-0.011. Pol=-0.4512.
1931.85 5/2- 593.48 3/2- 1338% 6.610 MI1+E2 +2.225 Ap=+0.528, A4=+0.127.
372.76 5/2- 1559.6 35.110 MI1+E2 +0.2814  A»=+0.432, A4=-0.031. Pol=+0.4817.
0.0 7/2- 1931.88 58.310 M1+E2 -0.83 Ay=+0.311, A4=+0.021. Pol=-0.3612.
1957.4 1/2+ 990.31 3/2+ 9674 281
593.48 3/2- 1364.6 1001
2046.1 3/2- 1394.78 5/2+ 6510 2
990.31 32+ 1056.6 7 El 9: 0.003.
A,=+0.405, A4=-0.114.
593.48 3/2- 1451 8
372.76 5/2- 1675 20
0.0 7/2- 2046.8 63 E2 4(0/Q)=0.002.
A»=+0.081, A4=0.001. Pol=+0.257.
2067.5 7/2- 372.76 5/2- 169467 2199 M1+E2 -0.9024  A»=-0.943, A4,=+0.123. Pol=+0.2511.
0.0 7/2- 2067.%  78.19 MI1+E2 -0.106 Ay=+0.321, A4=+0.011. Pol=+0.9612.
2094.0 9/2- 0.0 7/2- 20942 100 M1+E2 -5.911 A,=-0.192, A4=+0.162. Pol=+0.095.
2102.8 3/2- 593.48 3/2- 15092 25 M1+E2 +2.017 J: +0.3 to +3.7.
Ap=+0.272, A4=-0.053. Pol=-0.0312.
372.76 5/2- 1730.6 50 Ap=+0.092, A4=-0.072. Pol=-0.208.
0.0 7/2- 2102.% 25
2223.8 (3/2,5/2)- 593.48 3/2- 163053 57.313 MI1+E2 d: -0.5025 for J=5/2; +0.8+4-10 for J=3/2.
Ay=-0.481, A,=+0.011. Pol=+0.015.
372.76 5/2- 1851.6  42.713 MI1+E2 J: -0.205 for J=5/2;>+11, or<-5.6 for J=3/2.

Ay=+0.112, A4=+0.012. Pol=+0.359.

Continued on next page (footnotes at end of table)
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40Ar (a,ny)

1979Be27 (continued)

y(*3Ca) (continued)

Ei(level) T E¢ (level) Ey ly Mult. ot Comments
2249.4 9/2- 372.76 5/2- 18768 111 E2 5(0/Q)=-0.013.
A,=+0.406, A4=-0.348. Pol=+1.05.
0.0 712- 2249.57 891 M1+E2 -0.7512 A»=-0.852, A4=+0.053. Pol=+0.157.
2273.0 (3/2,5/2)+ 1394.78 5/2+ 87748 163 M1+E2 d: -10 +4-13 for J=5/2; +0.14 for J=3/2.
A»=-0.101, A4=0.001. Pol=-0.053.
990.31 3/2+ 1283.3 843 M1+E2 d: -11 +2-4 for J=5/2; -0.265 for J=3/2.
A»=+0.012, A4=-0.032. Pol=+0.248.
2409.8 9/2+ 1902.06 72+ 5080 444
1394.78 5/2+ 1015 12
0.0 7/2- 2409.% 4542 El J: -0.034.
A»=-0.261, A4=+0.011. Pol=+0.1510.
2611.1 2046.1 3/2- 565.8
593.48 3/2- 2017.%
2675.0 372.76 5/2- 23022
0.0 7/2- 2674.@8° y not seen in (p/y).
2696.9 990.31 3/2+ 17062  36.69
372.76 5/2- 23249  63.49 Ay=+0.262, A4=+0.022. Pol=-0.6112.
2753.9 15/2- 1677.7 11/2- 10760 100 E2 5(0/Q)=-0.022.
Ay=+0.361, A4=-0.141. Pol=+0.603.
2769.7 990.31 3/2+ 17794
593.48 3/2- 2176.8
2844.8 2094.0 9/2- 7509 y treated as uncertain (by evaluators) in view of
adopted #(2844)= (5/2)+ and 13(2094)=9/2-.
1902.06 712+ 942.%
1394.78 5/2+ 1450.0
0.0 712- 2845.711
2879.2 1957.4 1/2+ 9228
593.48 3/2- 2285.00
2943.6 593.48 3/2- 23508
372.76 5/2- 2570.8
2951.3 11/2+ 2409.8 9/2+ 541% 141 M1+E2 -0.042 Ay=-0.161, A4=+0.031. Pol=-0.2013.
2094.0 9/2- 857.4 651 E1l d: 0.002.
A>=-0.151, A4=+0.011. Pol=+0.393.
1902.06 712+ 1048.9 211
3028.7 372.76 5/2- 26558 100 Ap=+0.322, A4=-0.052. Pol=+0.4810.
3049.6 0.0 7/2- 3049.55 100
3050.7 11/2- 2249.4 9/2- 80177 122
1677.7 11/2- 1373.6 532 M1+E2 +0.305 A»=+0.422, A4=-0.021. Pol=+0.5010.
0.0 7/2- 3049.711 362 E2 4(0/Q)=-0.022.
3076.0 0.0 7/2- 3075.25 100 Ap=+0.372, A4=-0.042. Pol=-0.5016.
3096.1 593.48 3/2- 25028
372.76 5/2- 2723.41
3097.1 2409.8 9/2+ 687.8

Continued on next page (footnotes at end of table)
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40Ar (a,ny)

1979Be27 (continued)

y(*3Ca) (continued)

Ei(level) T E¢ (level) Ey ly Mult. ot Comments
1902.06 72+ 1195.00 Pol=+0.4510.
3195.7 2844.8 350.4
1902.06 72+ 1294.7
3286.0 2046.1 3/2- 12399
3315.6 2046.1 3/2- 12698
3371.1 13/2+ 2951.3 11/2+ 419% 21.012
2753.9 15/2- 617.7 26.012
2409.8 9/2+ 961.8 41.012 E2 4(0/Q)=0.002.
Ap=+0.272, A4=-0.132. Pol=+0.557.
1677.7 11/2- 1693.9 12.012
3376.8 2094.0 9/2- 12828
3505.2 13/2+ 2951.3 11/2+ 55451 122 M1+E2 -0.062 A»=-0.303, A4=-0.074. Pol=0.003.
2753.9 15/2- 751.8 132
1677.7 11/2- 1827.8 752 El J: -0.033.
A»=-0.151, A4=0.001. Pol=+0.416.
3662.5 13/2- 3050.7 11/2- 6120 122
2753.9 15/2- 908.0 132
2249.4 9/2- 1412.9 142
1677.7 11/2- 19849 612 M1+E2 -0.6014  A,=-0.923, A4,=+0.114. Pol=-0.0310.
3816.2 2409.8 9/2+ 14064
3943.6 15/2+ 3505.2 13/2+ 4386 517 M1(+E2) 0.002 Ap=-0.242, A4=-0.012. Pol=-0.345.
3371.1 13/2+ 572.8 347
2753.9 15/2- 1189.8 157
4135.9 2951.3 11/2+ 11846
4175.0 2273.0 (3/2,5/2)+ 190210
4186.4 15/2+ 3505.2 13/2+ 68141 143
3371.1 13/2+ 8154 863 M1+E2 -0.152 A»=-0.502, A4=-0.012. Pol=-0.285.
4394.8 15/2- 3662.5 13/2- 731 223
2753.9 15/2- 1641.7 373 M1+E2 -0.5014  A,=+0.437, A4=-0.177. Pol=+0.5625.
1677.7 11/2- 2717.42 413 E2 4(0/Q)=0.002.
Ap=+0.497, A4=-0.186. Pol=+0.9630.
4590.8 1712+ 4186.4 15/2+ 40444 245
3943.6 15/2+ 647.3 495 M1(+E2) 0.002 A»=-0.301, A4=-0.032. Pol=-0.477.
2753.9 15/2- 1837.8 275 El J: 0.002.
4621.0 15/2+ 3943.6 15/2+ 6774 284
3371.1 13/2+ 1249.9 724 M1(+E2) -0.023 A=-0.265, A,=+0.076. Pol=-0.4720.
5155.4 13/2-,17/2- 4394.8 15/2- 764 653 M1+E2 d: -0.082 or -0.152.
A»=-0.362, A4=-0.052. Pol=-0.2010.
3662.5 13/2- 1493.6 353 d: 0.002 for 17/2 to 13/2, but ng/(0) data quoted.
5394.6 2753.9 15/2- 264018
5555.2 (15/2,19/2)+ 4590.8 1712+ 9645 <60
3943.6 15/2+ 1611.Z  >40 M1,E2 d: 0.002 for 19/2+ to 15/2+; +0.71 for 15/2+ to

15/2+.
A»=+0.375, A4=-0.196. Pol=+0.3725.

Continued on next page (footnotes at end of table)
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4OAr(a,ny)  1979Be27 (continued)

y(*3Ca) (continued)

Ei(level) T Et(level) J Ey ly Mult. ot Comments

5931.5 (12/2,15/2,19/2)- 5155.4 13/2-,17/2- 776.1 100 M1(+E2) J: -0.032; +0.07 3; -0.11 2 for different J7's.
A,»=-0.283, A4=-0.014. Pol=-0.3318.

6223.4 (17/2,21/2)+ 55552  (15/2,19/2)+ 668.2 100 M1(+E2) 5. -0.023; +0.063; +0.093 for different J7's.

T From y(8) and y(lin pol) (1979Be27).
a Quoted by 1979Be27 from 1978En02.

b placement of transition in the level scheme is uncertain.

Ap=-0.274, A,=-0.055. Pol=-0.4017.
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15K o444

NUCLEAR DATA SHEETS 10K 444

J(*K g.s.)=3/2+.

41K (PHep)  1968D002

1968D002: E=13.0 Me\PHe beam was produced at the Laboratory for Nuclear ScierageTof enrichedKI (99.18%) on
a thin carbon backing, thickness of 7&/cr?. Protons were analyzed with the MIT multiple gap spectrpgraMeasured
0(Ep,0) for transitions up to 9 MeV excitation. A total of 28 groupsported up to 9 MeV excitation. Deduced levels, J,

T, L from DWBA analysis.

E(level) J° L

of
990

1393

2050
2270F
2843

3100F
3300F

3916 2

6300F
6410F
6460°
6570F
6640F
6680F
6790F
6950F
7040F
7090F
7190F
7500
7570F
7730
7920F

8033 0

8160F
8270F
8470F
8930F

T At 6=7.5.

do/dQ (ub/sr)f

43Ca Levels
Comments

10
18

<4

10
15+

15+
30*
10¢

40%
30*
45+
30*
60*
60*
100F
80*
50*
80*
160F
190F
80*
80
95+
640

35
45+
110F
90*

Weak population is consistent with
configurationzl‘}/z1d3/2*1, J=3/2, T=3/2 as proposed by
1966D002 in (d,p).

Very weak population suggests a configuration more
complicated than ﬁ]}zldg/z*l; J=3/2,T=3/2, proposed by
1966D002 in (d,p).

Strongest transition below 6 MeV. Strong poputatiglative
to the 990 group is consistent with
configuration=1 /Zldg/[l; Jn=3/2+, T=3/2.

Similarity to 4984, 9/2+ state iff!Ca indicates 4p-1h
component in this level.

T=5/2 .
IAS of 43K ground state.

+ Approximate value read from a plot (in 1968D002) of excitatenergy versusaldQ. Uncertainty in level energy

is estimated at30 keV.
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13K ,4-45 NUCLEAR DATA SHEETS

15K 54745

4K (a,d)  1977Na30

J(*K g.s.)=3/2+.

1977Na30 (also 1975Na18): E=40 Mea¥ beam was produced from the Michigan State University Cyaiot Enriched*K

target (98%) on a thin carbon foil, thickness~100 ug/cn?. Deuteron particles were analyzed with a split-pole magnet

spectrograph (FWHM=40 keV) and detected by a proporticoaldter in the focal plane. MeasureqEy,0) from 6° to

55°. Deduced levels, Jz, L from DWBA analysis. Absolute differential cross sectomre accurate to 30%.

For transferred proton-neutron pair, proposed configomatiare: (g,2ps;2) for L=3, [(f7/2)25+(f7/2p3/2)5] for L=4, (d/>f7,2)

for L=5, [(f7/2)%5+(f7/2P3/2)5+(f7/2)?7] for L=4+6, and (5/27) for L=6.

43Ca Levels

E(level) J¥ L do/dQ (ub/sr)f  Comments

0 712%# 5 150
2045 3/2¢ 3 65
2850 (12/2+,13/2+) 4+6 23, 20
2951 6 76
3072 (12/2+,13/2+) 4+6 10, 18
3196 Very weakly populated.
3278 (11/2+ TO 17/2+) 6 24
3372 6 79
3500 (11/2+,13/2+) 4+6 130, 110
3838 (7/2+ TO 13/2+) 4 60
3944 6 135
4134 (11/2+,13/2+) 6 78
4191 (11/2+ TO 17/2+) 6 220
4291 (12/2+,13/2+) 4+6 32,21
4357 (11/2+,13/2+)  4+6 58,25
4462 (12/2+,13/2+) 4+(6) 33,6
4591 6 510
4701
4888 (11/2+ TO 17/2+) 6 105
5189 (11/2+,13/2+) 4+6 20,35
5246 (11/2+,13/2+) 4+6 110, 28
5351 (11/2+,13/2+) 4+6 78,34
5696 (11/2+,13/2+)  4+6 42,37
6087
6173

TAt10°.

* Above 2045, the assignments are from 1977Na30, based ond)(from 3/2+.

For transferred proton-

neutron pair, proposed configurations areg 4z ,) for L=3, [(f7/2)25+(f7/2p3/2)5] for L=4, (d3/2f7/2) for L=5,

[(f7/2)%5+(f7/2P3/2)5+(f7/2)%7] for L=4+6, and (f,,)?7 for L=6.
# From Adopted Levels.
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15K 5446

NUCLEAR DATA SHEETS

15K 5446

42Ca(n,y) Ezthermal  1969Gr08,1978Ve06

1969Gr08: Thermal neutron beam was produced from the Dutgh Flux Reactor, with intensity of 0ocm2s~1 on enriched
42Ca target.y-rays were detected by a 6.5 &mplanar Ge(Li) detector. Measured/By, yy. Deduced levels, J-branching
ratios.

1978Ve06: Polarized thermal neutron beam was produced therhiFR at Petten, with intensity 060’ cm~2s~1 on enriched
42Ca target.y-rays were detected Ge(Li) detectors. Measuyirc pol). Deduced levels, J.

Others:

1971BiZH: E=thermal. MeasuredyEly, yy.

1971Cr02: E=thermal. Measured/Hy. Data for three secondanyrays.

1989Ra06: E=thermal.

43Ca Levels
E(levelf gt Comments
0.0 7/2-

372.7217 5/2-

593.3123 3/2#

990.43 3/2+
1394.55 5/2+
1957.38 1/2+
2046.3321 3/2#
2102.85 3/2-
2272.812
2610.94 1/2#
2878.25 1/2#
2943.54 3/2#
3286.16 3/2#
3315.46 1/2-,3/2-
3572.64 3/2#
4207.34 1/2#
4602.611  (1/2,3/2,5/2+)
4641.511 3/2+,5/2+
4901.26 1/2-,3/2¥
5037.86 1/2-,3/2#
7932.73 1/2+ E(level): 7933.(8 (1995Au04).

Observed deexcitation intensity is 883%wf g.s. feeding.

J* s-wave capture iff2Ca g.s.

T From Adopted Levels, unless otherwise stated.

* Least-squares fit to |Edata.

# From (pol ny) measurements (1978Ve06).

Asymmetry ratios from (pol ry) are given under comments as R.

y(43C a)

Ei(level) T Er(level) J E* ' Comments
878.26 0.92
1370.510 1.12
3654.76 093
4836.89 ~0.1
5420.712 ~0.2
372.72 5/2- 0.0 712- 372.720 384
593.31 3/2- 372.72 5/2- 2208 111
0.0 712- 593.46 232
990.4 3/2+ 593.31 3/2- 39649 0.92
372.72 5/2- 617.8 6.67
1394.5 5/2+ 990.4 3/2+ 4048 052

Continued on next page (footnotes at end of table)
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15K24-47

NUCLEAR DATA SHEETS 10K 2447

42Ca(n,y) E=thermal

1969Gr08,1978Ve06 (continued)

y(*3Ca) (continued)

Ei(level) T Er(level) J E* ' Comments
372.72 5/2- 1021.30 1.44
1957.3 1/2+ 990.4 3/2+ 967 B ~0.2
593.31 3/2- 1363.90 1.510
2046.33 3/2- 1394.5 5/2+ 6516 0.95
990.4 3/2+ 1055.% 4.26
593.31 3/2- 1453.G 495
372.72 5/2- 1673.8 11.912
0.0 712- 2046.3 384
2102.8 3/2- 372.72 5/2- 172919 1.24
0.0 712- 2102.% 1.25
2610.9 1/2- 2046.33 3/2- 56461 155
593.31 3/2- 2017.8 2.83
2878.2 1/2- 2046.33 3/2- 83110 0.42
593.31 3/2- 2285.40 143
2943.5 3/2- 2102.8 3/2- 8401 0.32
593.31 3/2- 2350.3 253
3286.1 3/2- 2046.33 3/2- 12391 1.02
3315.4 1/2-,3/2- 2046.33 3/2- 12689 0.72
3572.6 3/2- 2046.33 3/2- 152510 0.72
593.31 3/2- 2978.9 1.23
372.72 5/2- 3199.4 0.3
4207.3 1/2- 2046.33 3/2- 216161 2.13
593.31 3/2- 3613.8 4,712
4602.6 (1/2,3/2,5/2+) 593.31 3/2- 4009%.8
4641.5 3/2+,5/2+ 2046.33 3/2- 2595.3
4901.2 12-3/2- 22728 2628.4 V(628)/ly(2855)=0.6747 (quoted by 1990En08).
2102.8 3/2- 2798.4 W2798)/ly(2855)=1.0085 (quoted by 1990En08).
2046.33 3/2- 2854.8
593.31 3/2- 4307.6 (4308)/ly(2855)=0.6760 (quoted by 1990En08).
5037.8 1/2-,3/2- 2046.33 3/2- 299219 0.63
7932.7 1/2+ 5037.8 1/2-,3/2- 289551 2.03 R=+2.19 (1978Ve06).
4901.2 1/2-,3/2- 3031.20 1.13 R=+0.95 (1978Ve06).
4641.5 3/2+,5/2+ 3291.1
4602.6  (1/2,3/2,5/2+) 3330.0
4207.3 1/2- 3725.3 8.312 R=+0.9815 (1978Ve06).
3572.6 3/2- 4359.5 294 R=-0.42 (1978Ve06).
33154 1/2-,3/2- 4616.8 0.63
3286.1 3/2- 4646.5 245 R=-0.32 (1978Ve06).
2943.5 3/2- 4989.5% 3.65 R=-0.5518 (1978Ve06).
2878.2 1/2- 5054.% 244 R=+0.63 (1978Ve06).
2610.9 1/2- 5321.% 416 R=+0.7919 (1978Ve06).
2102.8 3/2- 5828.85 0.93
2046.33 3/2- 5886.@ 538 R=-0.503 (1978Ve06).
1957.3 1/2+ 5975.25 0.63
593.31 3/2- 7339.0 579 R=-0.5011 (1978Ve06).

T From 1969Gr08. Recoil correction, applied by 1969Gr08, eesn removed by the evaluators.
* Gamma energies in 1969Gr08 have been compared with those IRGAA-LBL Budapest database (2007ChzX).
@ Placement of transition in the level scheme is uncertain.
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43K,,-48 NUCLEAR DATA SHEETS 19K 2448

42Ca(n,y):resonance  2006MuzX

2006MuzX: Compilation of thermal neutron inducedand resonance parameter data for nuclei of Z=1-100.
1977Mu02: E(n}2.5 keV. Measured parameters for about 60 resonances (24e-and 21 p-wave) between 9.143 keV and

229.6 keV,
1971Ch56: E(n)=10-100 keV. Measureg, Eesonances.
1966Fa02: E(n)=30-600 keV. Measured resonances OtherdCt%6, 1966G038.

43Ca Levels
gl_n=(2J+1)_n/2
All resonance parameters including resonance neutrorgieserdt, L, gl and 'y are directly adopted from the
compilation in 2006MuZX unless otherwise indicated.

E(level)f I Ty L En(lab) (keV) Comments
7929.2 1.06 eV 0 -385
7941.8817 0.56ev10 1 9.1434 grn=1.0eV5.
grnly/l=0.36 eV4.
7942.0817 0.645eV80 O 9.3454 grn=3 eV 1.
grnly/l=0.53 eV6.
7951.5617 1 19.061 grnly/l=0.13 eV1.
7955.1317 0.435eV50 O 22.711 grn=20 eV 5.
grnly/M=0.42 eV5.
7956.1717 1 23.781 grnly/l=0.022 eV4.
7958.6217 0.68eV10 0 26.291 grhn=3 eV.
grnly/l=0.56 eV6.
7968.9117 0.56 eV5 1 36.821 grn=2 eV.
grnl"y/l=0.53 eV6.
7969.5117 1.36evl5 O 37.441 grh=1000 eV 300.
7972.1017 1 40.091 grnly/l=0.33 eV4.
7977.9 0 46 §n=300 eV.
7980.0617 0.61eve O 48.242 grn=15 eV.
grnly/l=0.59 eV6.
7981.4817 1 49.702 grnly/l=0.15 eV2.
7981.6517 0.31 eV5 1 49.872 grn=10 eV.
grnly/l=0.30 eV3.
7989.9217 0.79ev8 O 58.342 grn=5eV.
grnly/l=0.68 eV7.
7991.8017 0.8ev1l 0 60.262 grn=20 eV.
grnly/M=0.77 eV8.
7996.5917 0.38 eV5 0 65.173 grn=50 eV.
grnly/l=0.38 eV5.
8002.1217 1 70.833 grnly/r=0.21 eV4.
8006.4517 1 75.273 grnly/l=0.44 eV5.
8007.6217 1.19eV15 O 76.463 grn=10 eV.
grnl/M=1.06 eV12.
8013.6417 0.44ev5 O 82.634 grh=200 eV 50.
glnly/l=0.44 eV5.
8014.2517 0.5eVv1 1 83.254 grn=10 eV.
grnly/l=0.83 eV10.
8020.1617 89.314 grnly/l=0.79 eV10.
8020.5217 89.684 grnly/l=0.69 eV10.
8023.4919 92.728 grnly/lr=0.51 eV7.

Continued on next page (footnotes at end of table)
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15K24-49

NUCLEAR DATA SHEETS

15K 2449

E(level)f

8023.7719

8025.5919
8028.5519

8033.8320
8047.2020

8049.2520

8052.110

8055.9920

8057.010

8057.0720

8057.4620

8058.3420

8061.13

8062.23
8066.13

8073.93
8074.63
8075.53
8078.43
8081.03
8086.13
8089.43
8090.34
8099.34
8103.310
8106.14

8113.74
8115.44

8128.35

8132.95

J7T

42Ca(n,y):resonance

2006M uZX (continued)

T2

0.98 eV15

1.60 eV15
0.41 eV8
1.55 eV

0.70 eV8

0.56 eV8

0.41 eV8
0.94 eV15

0.47 eV8

1.63 eV18

19eV2

1.70 eV18

0.56 eV10

1.02 eV14

Continued on next page (footnotes at end of table)

43Ca Levels (continued)

En(lab) (keV)

Comments

93.008
94.878
97.908

103.31
117.01

119.11

1221

126.01

1271

127.11

127.51

128.41

131.22

132.42
136.32

144.32
145.12
146.02
148.92
151.63
156.83
160.23
161.14
170.44
174.410
177.34

185.14
186.84

200.05

204.85

grnly/l=0.71 eV8.
grnly/l=0.47 eV6.
o h=5 eV.

grnly/l=0.82 eV10.

grnly/l=0.40 eV6.
o h=20 eV.

grnly/l=1.50 eV15.

orh=10 eV.

grnly/l=0.76 eV12.

grh,=3750 eV.
grnly/l=1.55 eV.
o =10 eV.

grnly/l=1.23 eV15.

grh=11000 eV.

grnly/l=1.03 eV13.
grnly/l=0.72 eV10.
grnly/l=1.26 eV15.

o h=5 eV.
grnly/l=0.50 eV8.

grnly/l=0.87 eV10.

o h=5 eV.
grnly/l=0.38 eV6.
grn=75 eV.

grnly/l=0.93 eV13.

o =20 eV.

grnly/l=0.89 eV13.

grnly/l=0.67 eV9.

grnly/l=1.44 eV17.
grnly/l=0.90 eV12

grh=300 eV 50.

grnly/l=1.62 eV18.
grnly/l=1.20 eV14.
grnly/l=1.53 eV18.
grnly/l=1.15 eV14.

grh=2500 eV 500.
graly/lf=1.9 ev2.
g =200 eV.

grnly/l=1.69 eV18.
grnly/l=0.78 eV11.

g =300 eV.

grnly/l=0.56 eV10.

g =300 eV.

grnly/l=1.02 eV14.
grnly/l=1.25 eV15.
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15K 24750

NUCLEAR DATA SHEETS

15K 54750

E(level)f

8134.15

8138.25
8139.95

8141.65

8144.35
8149.05

8152.35
8157.25

8165.9

8176.1
8181.0

8186.4
8201.0

8201.5
8204.9

8206.9
8223.0
8259.1
8263.0
8281.1
8302.6

8308.9
8323.1

8341.1
8348.0

8367.5
8369.5

8372.9
8399.7
8412.9

8418.8
8430.0
8434.4

8452.5
8465.6
8474.9
8479.8

8484.2
8490.1

8492.0

T From E.m +S(n) where S(n)=7932.957 (2011AuZZ) and Em deduced from F{lab) in 2006MuZzX.

J7T

T2

42Ca(n,y):resonance

2006M uZX (continued)

43Ca Levels (continued)

L Enflab) (keV)

Comments

206.05
210.25

1.30eV18 O 211.95

0.49ev10 1 213.75

216.45

0.33 eV5 1 221.25

0.325eV60 1 224.65
1.08eV18 O 229.65

>1 2385
>1 249
1 254
0 2595
0 2745
>1 275
0 2785
1 2805
>1 297
>1 334
>1 338
0 3565
>1 3785
>1 385
0 3995
0 418
0 425
>1 445
>1 447
0 4505
0 478
0 4915
>1 4975
>1 509
0 5135
0 532
0 5455
0 555
0 560
>1 5645
0 5705
>1 5725

grnly/l=0.87 eV11

grnl,/M=0.40 eVe.
gMn=1750 eV.

grnly/l=1.33 eV18.

o h=20 eV.

grnly/l=0.94 eV15.
grnly/l=0.63 eV10.

g =260 eV.

grnly/l=0.67 eV10.

grnly/l=0.31 eV6.
o =50 eV.

grnly/l=1.06 eV18.

& =500 eV.

Bn=800 eV.
G,=750 eV.
G,=750 eV.

G,=1500 eV.
Gh=750 eV.
g n=238 eV.
g n=460 eV.
g n=550 eV.
G,=1500 eV.
§1=295 eV.

G,=500 eV.
Bn=400 eV.
Bn=300 eV.

d"n=1000 eV.
Gh=1750 eV.
Bn=750 eV.

,=1000 eV.

G,=5500 eV.
Bn=6500 eV.
,=2000 eV.
Bn=300 eV.
Bn=500 eV.

§,=10000 eV.
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43K,,-51 NUCLEAR DATA SHEETS 19K 451

42Ca(d,p)  1966D002,1974Br 19,1977Sc05

Target*2Ca J=0+.

1966D002: E=7.0, 7.1, 7.2 MeV deuteron beam was produced fite MIT-ONR electrostatic generator. Targets of 93.7
enriched CaC@on carbon and Formvar foils. proton were analyzed by a meltpp spectrograph (FWHM=12 keV) and
detected by nuclear emulsions. Measutg(,,0) from 10° to 180°. A total of 83 groups reported. Deduced levels, L,
spectroscopic factors from DWBA analysis.

1974Br19 (also 1971Br14): E=7, 8, 10, 12 MeV deuteron beara praduced at AWRE, Aldermastron. Target of 93.7%
enriched CaC@ on a carbon backing. Proton were analyzed by a multigap ggaph (FWHM=12 keV). Measured
S(Ep,6). Deduced levels, L, spectroscopic factors from DWBA asialy

1977Sc05: E=2.5 MeV. FWHM=20-25 keV. Measured E(@}P), deduced ex, L and (2J+1)s for 20 levels up to 5028 keV.
DWBA code DWUCK results are given here. Results using codéA @iffer considerably for weakly-populated levels.

Others:
1991Nazz: E=25 MeVo(0), deduced L-transfers and s factors for a large number téssigp to 9 MeV excitation. Plots of
excitation energy and (2J+1)S values are provided for 1d12<2p, 1g, 2d and 3s orbitals. No numerical (tabulateda dat

are available from this work.
1982En06: E=2, 3, 4, 4.5 MeV. Measureq6) for 0, 373 and 593 levels.

1970Br27: E=10, 12 MeV. Measuram(6). Deduced L and (2J+1)s for 0, 2040, 2610 and 2940 states.

1968Be36: E=7.0, 7.2 MeV. Measureq0); data for four states at 0, 990, 1899 and 2041 compared lir @alc isotopes.
1968An10: E=9.99 MeV. Measuredl(6=35). Comparison of 7/2- g.s. And 3/2- state strengths anuaihg isotopes.
1968De04, 1968De09: E=8, 10 MeV. Measure(P). Studied J-dependence for g.s. and 990 transitiorfS@a and other

f-shell nuclides.
1965Be23: E=7.0,7.2 Me\u(0) for g.s. and 374 level.

1957Br19: E=5.0, 6.5, 7.4 Me\@=90, 130.26 groups reported up to 3420 keV excitation.
1957B099 (also 1957Bp01): E=7 MeV. Measure(b), deduced L, strengths relative {6Ca g.s. 35 groups reported up to

3584 keV excitation. L-transfers measured for 10 states.
Other: 1964Le02.

43Ca Levels
E(levell JT L¥ (23+1)$§ Comments
0 3 4.5
373@ 3 39
593@ 1 0.16
990 2 0.28 L: from 1968Be36.
1393 (2) 0.03
1676
1899
1928
1954 0 0.10
2041 1 2.9
2096 1 0.04
2219
2246
2269 2 001
2404
2523 1) 001
2607 1 0.28
2669 3 0.08
2693 2 0.02
2758 0 0.002
2843 0 0.001
2874 1 0.18
2939 1 0.19
3022
3045
3071 0 0.003
3091
3191
3287 1 0.12
3314 1 0.03
3352
3376

Continued on next page (footnotes at end of table)
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15K24°52

NUCLEAR DATA SHEETS

15K 24752

E(level)f

3417
3566
3604
3655
3705
3737
3772
3783
3810
3864
3898
3916
3958
3978
4017
4048
4078
4089
4124
4148
4196
4239
4268
4298
4324
4370
4401
4429
4460
4498
4533
4585
4609
4638
4654
4705
4736
4758
4783
4796
4826
4854
4874
4897
4922
4944
4982
5008
5028
5047
5072
5100
5170
5193
5215

42Ca(d,p)  1966D002,1974Br 19,1977Sc05 (continued)
43Ca Levels (continued)
L¥  (23+1)§ Comments
3 0.19
1 0.19
0 0.001
(2) 0.01
1 0.01
(3) 0.16 L: from 1966Do02.
(1) 0.05 L: 1 (1966D002).
(1) 0.04 L: L=4, S=1.19 (1966D002).
2 0.01
2 0.01
(3) 0.08
4 0.19
0 0.003
1 0.86
1 0.10
1 0.04 L: 2 (1966D002).
0 0.003
3 0.36 L: from 1966D002.
0 0.002
2 0.06
0 0.002 E(level): from 1974Br19.
1 0.14
2 0.07 L: L=1, S=0.05 (1966D002).
1 0.16
1 0.06
1 0.04
0 0.003
2 0.04
0 0.006
0 0.015

T From 1966D002 up to 5028 keV and from 1974Br19 above thisggner
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15K 24753

NUCLEAR DATA SHEETS 83K ,4-53

* From 1974Br19, unless otherwise stated.
# The existence of this level is considered unlikely by 197®En
@ Principally populated via two-step processes (1982En06).

Target*2Ca J=0+.

42Ca(a,3He)  1982H017

1982H017: E=36 Me\r beam was produced from the Orsay MP tandem. Target of 95%hextt2Ca backed by a 1fig/cn?
carbon film, thickness of 16Qg/cn?. 3He particles were analyzed by a split-pole magnetic spgph and detected by six
position sensitive silicon detectors in the focal plane, HIWE20 keV. Measurea (E(3He),0) from 4° to 42°. Uncertainty in
cross sections#15%. Deduced levels, L, spectroscopic factors from DWBA emdpled-reaction-channel (CRC) analysis.

E(level) J°
0
373
593
990"
1395
1678
1957
2046
2249

2611
2674
2741

2850
2048

3044
3085
3193
3278
337¢
3413
3504
3645
3803
3913
4041
4123
4193
4463
4569
4826
4880
5001
5040
5200
5251
5410
5548
5647
5727
5805

L
3
3
1
2
2

@)
4)

@)
4)

(4)
1

®)
@)
®3)
®3)

43Ca Levels
(2J+1)§  Comments
5.40
0.15
0.17
0.87 o(exp)lo(theory-CRC)=8.5.
0.06
o(exp)lo(theory-CRC)=0.04.
o(exp)lo(theory-CRC)=3.
4.26
o(exp)lo(theory-CRC)=0.70.
0.33
0.28,0.18
o(exp)lo(theory-CRC)=1.
0.32,0.27 o(exp)lo(theory-CRC)=2.1.
0.74 11/2+ component considered in CRC calculations.
o(exp)lo(theory-CRC)=0.5 (for 11/2+ component).
o(exp)lo(theory-CRC)=0.06.
0.70,0.55
0.10
0.13
o(exp)lo(theory-CRC)=0.11.
0.43,0.29
o(exp)lo(theory-CRC)=0.13.
o(exp)lo(theory-CRC)=3.
0.20
0.14
0.04
0.44
1.45
0.90
1.16
2.80

o(exp)lo(theory-CRC)=3.2.

Continued on next page (footnotes at end of table)
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1K ,,-54 NUCLEAR DATA SHEETS

15K 54754

42Ca(a,3He)

1982H017 (continued)

43Ca Levels (continued)

E(eve) J L (2J+1)§  Comments

5889

5991 () 275

T Normalization factor N=46 used in the DWBA formula relatiegperimental and DW cross sections. When two

values are quoted, these correspond to J=L-1/2 and J=Lreid@ectively.
 Doublet.

Considered in coupled-reaction-channel (CRC) analysisltiMets considered are: f7/2 neutron coupled to 2+ at

1520, 4+ at 2750 and 3- at 3440 1ACa.

43Ca(p,p’)  1957Bri19

1957Br19: E=6.5, 7.0 MeV proton beam was produced from th&®INR electrostatic generator. Target of enriched GaCo
(67.95%*3Ca). Scattered protons were analyzed with a broad-ranggregeaph. Measured (Ep). Deduced levels.

1980Fa07: (p,p) E=35.2 MeV proton beam was produced fronMilen sector-focused cyclotron. Target of Cagénriched to
49.1% in*3Ca. Scattered protons were detected by silicon surfagéebaetectors in rotatable counter telescopes. Measured

0(Ep,0). Deduced deformation parameter.
All data is from 1957Br19 unless otherwise noted.

43Ca Levels
E(evel) J* | E(level) J* | E(level)l J7
o* 2046 2671
371 2067 2694
591 2093 2751
990 2105 2842
1394 2223 2878
1677 2248 2946
1903 227 3026
1931 2407 3047
1956 2604

T Uncertainty is probably 5-10 keV (by evaluators).
* Unresolved from impurities peaks frofiCa or44Ca.
# B, (electromagnetic)=0.25 (1980Fa07).

E(level)f JT
3073
3093
3193
3278
3292
3368
3397
3418
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43K,,-55 NUCLEAR DATA SHEETS 19K 2455

4Bca(p.p’y) 1972Gro4

1972Gr04: E=4.235 MeV proton beam was produced from the iBgen 5 MV Van de Graaff accelerator. Target consisted of
a layer of 87ug/cm? 9 CaO evaporated onto a 18f/cn? carbon foil, 81% in*3Ca. y-rays were detected by a 30 ém
true-coaxial Ge(Li) detector. Measured,By, py coin. Deduced levels, Jr, y-branching, T ,, by DSAM.

Other:

1968Ch12: 2.550, 3.235, 3.605 MeV. Measusedy, excitation functions.

1967Fo01: Measured ], of the 593 keV level from decay curve.

1985Ki07: Measured thick target relatiyeyields.

43Ca Levels
E(level)f J Ty
0 7/2-
372.767 5/2- >3.5 ps
593.388 3/2- 160 ple@
990.279 3/2+ >4.9 ps
1394.559 5/2+ 1.73 ps35
1677.8919 11/2- 0.83 psl4
1901.9916 712+ 0.55 ps10
1931.4815 5/2- 0.11 ps3
2045.96 3/2- >0.49 ps
2067.1017 712- 21 fs7
2093.8520 9/2- 1.2 ps4
2224.14 3/2-,5/2- >49 fs
2248.9514 9/2- 40 fs8
2272.45 3/2+,5/2+ >0.35 ps
2409.7418 9/2+ 1.2 pst6-4
2673.53 5/2-,7/2- 31 fsl13
2695.715 3/2+,5/2+ <70 fs
T From least-squares fit toyEdata.
* From Adopted Levels.
# From DSAM (1972Gr04).
@ From decay curve (1967F001).
y(43ca)

Measured limits of Iy's of y¥'s (involving AJ>2 or
AJ=2, API=yes) from different levels are as follows:
990 level: Iy<1.5 to g.s.
1678 level: Iy<2 to 373 level, Iy<1 to 593 level, Iy<0.5 to 990
and 1395 levels
Iy<4 to 1678 level, Iy<3 to 593 level
1931 level: Iy<7 to 1678 level
2067 level: Iy<5 to 990 level
2093 level: Iy<1 to 1395 level, Iy<2 to 990 level, Iy<4 to 593 levl

1901 level:

2249 level: Iy<1.3 to 1395 level, Iy<2.5 to 990 and 593 levels
2409 level: Iy<6.7 to 990 level, Iy<4.4 to 593 level,
Iy<9 to 373 level

Ei(level) J° Er(level) J = ly
372.76 5/2- 0 7/2- 372.830 100
593.38 3/2- 372.76 5/2- 220.68 332

0 7/2- 593.3610 672

990.27 3/2+ 593.38 3/2- 3962 132

372.76 5/2- 617.57 872

1394.55 5/2+ 990.27 3/2+ 40423 131
593.38 3/2- 801.116 61

372.76 5/2- 1021.8G 772

0 7/2- 1394.52 3.76

Continued on next page (footnotes at end of table)
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15K 24756

NUCLEAR DATA SHEETS

15K 54756

4BCa(p,p’y)  1972Gr04 (continued)

y(*3Ca) (continued)

Ei(level) J° Er(level) J = ly
1677.89 11/2- 0 7/2- 16773 100
1901.99 712+ 139455 5/2+ 5078 172
990.27 3/2+ 911.B 134
372.76  5/2- 1529 <3
0 7/2-  1901.8 704
1931.48 5/2- 139455  5/2+ 587 <8.6
990.27 32+ 9M <19
593.38  3/2- 1339.36% 94
372.76  5/2- 1558.2 335
0 7/2-  1931.42 585
2045.9 3/2- 0 7/2-  2045.8 100
2067.10 7/2- 1677.89  11/2- 389 <25
139455 5/2+ 672 <25
593.38  3/2- 1472 <6.3
372.76  5/2- 1694.3 202
0 7/2-  2067.12 802
2093.85 9/2- 1677.89  11/2- 46 <1
372.76  5/2- 17A <5
0 7/2-  2093.82 100
2224.1 3/2-5/2- 593.38  3/2- 16 608
372.76  5/2- 1851.3 408
2248.95 9/2- 1901.99  7/2+ 387 <1.3
1677.89  11/2- 570.B% 2.05
372.76  5/2- 1876.2 185
0 7/2-  2248.@ 805
2272.4  3/2+5/2+ 139455 52+ 87/B8 100
2409.74 9/2+ 1901.99  7/2+ 508108 112
1677.89 11/2- 73 <6.7
1394.55  5/2+ 1015.2 44 4
0 7/2-  2409.63 454
2673.5 5/2-7/2- 139455  5/2+ 127610° 20
372.76  5/2- 2300.B 100
2695.7  3/2+5/2+ 37276  5/2- 2322182 100

T Recoil correction applied by 1972Gr04 is removed (evahsato
a From coin spectra.

b Placement of transition in the level scheme is uncertain.
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43K,,-57 NUCLEAR DATA SHEETS 19K 2457

43Ca(d,d’)  1965Bell

Target*3Ca Ji=7/2-.
1965Bell: E=8.522 MeV deuteron beam was produced from tideta electrostatic generator of the Atomic Weapons Re-
search Establishment (AWRE), Aldermaston, England. Tasfenriched*3Ca (>99.9%). Deuteron spectra recorded with

a multi-gap magnetic spectrometer, FWHM=15 keV. Measwréfl). Deduced levels, Jz, L, deformation parameters from
DWBA analysis.

43Ca Levels
E(level) J° L B2
0

369 2 0.114

595 2 0.087
1675 2 0.13
1932 (2) 0.06
2051 (2) 0.08
2070 4
2098 2 0.09
2252 2 0.114
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43K,,-58 NUCLEAR DATA SHEETS 19K 2458

BCa(a,a’)  1974De42

1974De42: E=24.0, 28.5, 31.0 MeV of 250-400 wAbeam was produced from the University of Rochester MP tandam
de Graaff accelerator. Target of a isotopically separatethliic calcium evaporated onto a 2@y/cn? carbon backing.
Scatteredx particles were analyzed with an Enge split-pole magnetactspgraph and detected in the focal plane by a 30
cm long position sensitive proportional detector or 5cricail detectors or K-1, 5@im photographic emulsions. Measured
0(Eq,0). Deduced levels, Jg, L, transition probabilities from analysis with DWBA andugded-channel calculations.

43Ca Levels
E(level) JT L BE(L))* (isoscalar) Comments
0 712-

373 5/2-  2+4  0.0055 L: 76%(L=2), 24%(L=4).

593 32-  2+4  0.0027 L: 73%(L=2), 27%(L=4).
1676 112 2+4  0.0068 L: 809%(L=2), 20%(L=4).
1930 5/2-  2+4  0.0020 L: 86%(L=2), 14%(L=4).
2045 3/2-  2+44  0.0015 L: 6296(L=2), 38%(L=4).
2066 712 2+4  0.00073 L: 58%(L=2), 42%6(L=4).
2094 9/2-  2+44  0.0026 L: 709(L=2), 30%(L=4).
2248 9/2-  2+4  0.0068 L: 83%(L=2), 17%(L=4).
2668 2+4  0.0011 L: 75%(L=2), 25%(L=4).
2694 2+4  0.00075 L: 65%(L=2), 35%(L=4).
2756 (4+6) L: 57%(L=4), 43%(L=6).
2850 3+5  0.00019 L: 73%(L=3), 27%(L=5).
2948 112+  3+5  0.00063 L: 809%(L=3), 20%(L=5).
3025
3048 112 2+4  0.0048 L: 83%(L=2), 17%(L=4).
3001 3+5  0.00068 L: 779%(L=3), 23%(L=5).
3194  7/2+.9/2+ 3+5  0.000615 L: 78%(L=3), 22%(L=5).
3277 (5/2,7/20+ 3+5  0.00177 L: 74%(L=3), 26%(L=5) for 323297
3297 3+5 0.00177 L: for 3277+3297.
3377 13/2+  3+5  0.00116 L: 7296(L=3), 28%(L=5).
3469
3502 13/2+ 3+5 0.00129 L: 79%(L=3), 21%(L=5).
3660 13/2- (2+4) 0.00092 L: 31%(L=2), 69%(L=4).
3836
3929 3+5 0.00191 L: 68%(L=3), 32%(L=5) for 3929+3942.

L: for 3929+3942.

3942 15/2+ 3+5 0.00191 L: for 3929+3942.
4140  7/2+.9/2+ 3+5  0.00062 L: 619%(L=3), 39%(L=5).

T From Adopted Levels.

* BE(L)? (isoscalar) for L=2 in case of L=2+4, and for L=3 for L=3+5rnsitions. BE(L} for L=4 and L=5 are given
under comments. Statistical uncertainties =5%.
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15K24°59

NUCLEAR DATA SHEETS

15K 24759

Target**Ca J=0+.

44Ca(p,d)

1972M a23,1968Sm05

1972Ma23 (also 1972MaXL): E=40 MeV proton beam was produoeah the the Grenoble variable-energy cyclotron. Targets
of natural and enriched*Ca metal foils. Deuterons sere detected WME-E counter telescope, FWHM=120 keV. Mea-

suredo(Eq4,0) from 10° to 60° in 4° steps. Overall accuracy on absolute cross sectioh®3%. Deduced levels, J7, L,

spectroscopic factors from DWBA analysis.
1968SmO05: E=26.5 MeV proton beam was produced from the WhBifyeof Colorado Cyclotron. Target of 98.61% enriched
44Ca. Deuterons were detected witlE-E (silicon surface barrier, 21tm and 1090um) counter telescope, FWHM=110

keV. Measureds(8) from 21° to 76° in 5° steps. Overall accuracy on absolute cross sectig?5%. Deduced levels, i,

L spectroscopic factors from DWBA analysis.

1966C006: E=17.5 MeV proton beam was produced from the &o6ncFM cyclotron. Target of 98.6% enrichddCa.
Deuterons were detected wilkE-E (solid-state detector) counter telescope, FWHM=80-R€&V. Measuredr(Ey,0) from
20° to 160 (eM system) in 10 steps. Overall accuracy on absolute cross sectie?8%. Deduced levels, J1, L spectro-

scopic factors from DWBA analysis. Levels up to 2050 rephrte

Spectroscopic factor 43:N*C2S=g(8)*P/a(8)PVBA where n is the normalization factor. N==2.25 (1968Sm05).

E(level)l J&

0 7/2-
374 5/2-
594 3/2-
993 3/2+

1389 (3/2)+
1680

1960 1/2+
2050 3/2-
2250 (5/2)+
2660 (5/2)+
2840 (5/2)+
3050 (5/2)+&1/2+
3260

3620 (5/2)+
3950 (5/2)+
4210

4460

4720%

5020%

5210¢

5430%

5730%

6010¢ 1/2+
6200%

7970 (3/2)+
8590 1/2+
8760 (7/2)-

43Ca Levels

L# Cc2s@ Comments

3 2.8 S: 3.7 (1968SM05), 2.4 (1966C006).

3 0.05 S: 0.15 (1968SmO5).

1 0.04 S: 0.10 (19685Sm05), 0.06 (1966C006).
2 2.4 S: 2.5 (1968Sm05), 0.8 (1966C006).

2 0.34 S: 0.16 for 3/2, 0.12 for 5/2 (1968SmO5).
0 1.0 S: 0.62 (1968SmO05).

1 0.05 S: 0.18 (1968Sm05).

2 0.26 S: 0.20 for 5/2, 0.28 for 3/2 (1968SmO5).
2 0.26 S: 0.26 for 5/2, 0.36 for 3/2 (1968SmO05).
2 0.34 S: 0.22 for 5/2, 0.37 for 3/2 (1968SmO05).

2+0  0.47,0.13
(2.3)

2 0.05
2 0.26
(2.3)

(2.3)

(2.3)

(2.3)

0 0.05
2 0.31
0 0.15
3 0.07

L: from 1972Ma23. Other: |.8%0.22 (1968SmO05).
L: from 1972Ma23. Other: L=3, S=0.28 for 7/2- in
1968SmO05.
L: from 1972Ma23. Other: L=(1), S=0.02 868SmO05.
S: 0.28 for 5/2, 0.40 for 3/2 (1968SmO05).
L: from 1972Ma23. Other: L=(2), S=0.75 for 3/53dfor
5/2 (1968Sm05).

This group is assigned #Ca g.s. in 1972Ma23. 1968Sm05
assign this group as L=2, $S=0.53 for 3/2,0.37 for 5/2#36a.

S: 1.1 (1968SmO05).
1978En02 quote S=1.9 ¢€1/6 for T=5/2).
IAS of 43K g.s., 3/2+ (1972Ma23).

L: from 1972Ma23.
1978En02 quote S=0.9 #€1/6 for T=5/2).

Possible IAS of 561 irf3K (1972Ma23).
L: from 1972Ma23.
1978En02 quote S=0.42 {€1/6 for T=5/2).

Possible IAS of 738 irf3K (1972Ma23).

Continued on next page (footnotes at end of table)
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43K,,-60 NUCLEAR DATA SHEETS 15K 24-60

44Ca(p,d)  1972Ma23,1968Sm05 (continued)

43Ca Levels (continued)

E(level)l J™ L*  C2s@ Comments
9000% (3/2)- 1 0.006 1978En02 quote S=0.042(A/6 for T=5/2).
Possible IAS of 975 if3K (1972Ma23).
9150% (5/2)+ 2 0.05 1978ENn02 quote S=0.30%&1/6 for T=5/2).
Possible IAS of 1110 if3K (1972Ma23).
10506¢ 1/2+ 0 0.03 1978En02 quote S=0.18%(/6 for T=5/2).
Possible IAS of 2451 if3K (1972Ma23).
1073 Possible IAS of 2670 if3K (1972Ma23).
11396¢¢ Possible IAS of 3393 if3K (1972Ma23).
12060 Possible IAS of 4022 if3K (1972Ma23).
1228 Possible IAS of 4270 if3K (1972Ma23).
13260 Possible IAS of 5240 if3K (1972Ma23).
137006
13950

T From 1966C006 for levels up to 2050. From 1972Ma23 above 2050

* As given by 1972Ma23.

# From 1972Ma23.

@ From 1972Ma23 for specified J (typically uncertainty 20%)less otherwise stated. 1968SmO05 give two sets of
values: for zero-range local and for finite-range non-loc@he values from the latter set are quoted below under
comments. 1978En02 give S factors*@ for T=3/2, 1/6 for T=5/2).

& From 1972Ma23 only.

44Ca(d,t)  1976D005,1969Y n01

Target**Ca J=0+.

1976D005: E=52 MeV deuteron beam was produced from the Kéwsisochronous cyclotron. Target of a 846/cn? self-
supporting isotopically enriche®*Ca (98.55%). Tritons were detected Af-E counter telescopes consisting of surface-
barrier detectors, FWHM=90 keV. MeasureqE;,0). Deduced levels, J7, L, spectroscopic factors from DWBA analysis.

1969Yn01: E=21.4, 22.6 MeV deuteron beam was produced floenArgonne cyclotron. Target of isotopically enriched
CaCQ; onto a Formvar backing. Tritons were detectedA+E counter telescopes consisting of surface-barrierctiatg
FWHM=70-130 keV. Measured (E;,8). Deduced levels, Jg, L, spectroscopic factors from DWBA analysis. Data for 12
levels up to 3330.

Others:

1975BrYQ: E=52 MeV. Measured.

1982KuzZU: E=5.8-10 MeVo(8), DWBA analysis. Deduced 1f7/2 neutron-orbital rms radius

43Ca Levels
Spectroscopic factor £5:N*C2S=g(8)®P/g(8)PVBA where N is the normalization factor. N=3.33 (1976D005).

E(levell J* LT C2SF Comments
0 3 3.20 S: 4.0 (1969Yn01).
370 3 015 S=0.12 (1969Yn01).
S: for 1f5/2.

590 1 007 S:0.18 (1969YnO1).
990 2 216 S:2.2(1969Yn0Y).
1390 2 01f S:0.06 (1969YnO01).

1670
1960 0 0.75 S: 0.9 (1969Yn01).
2050 1 0.11 S: 0.2 (1969Yn01).

Continued on next page (footnotes at end of table)
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43K,,-61 NUCLEAR DATA SHEETS 19K 461

44Ca(d,t)  1976D005,1969Y n01 (continued)

43Ca Levels (continued)

E(evelly JT LT C2sf Comments

2260 2 015 S:0.2for 23080 (1969YN01).

2610

2680 2 014 S:0.22 for 27460 (1969YN01).
2850 2 023 S:0.3for 29080 (1969YNn01).

3070 2 056 L:L=0, S=0.3 for 31580 (1969Yn01).
3270 (2) 0.25 S:0.4 for 33380 (1969YN01).

3610

3960 2 021

4210 2 02

4270 2 015

4730 2 019

5220

5360

5730 2 018

6020 (2 0.2

6170 (2) 0.24

7590

7980 1.6 1978En02 quote S=6.0 f€1/6 for T=5/2).

2
8590 0 0.25 1978EN02 quote S=1.5%4/6 for T=5/2).
8770 3 0.35 1978En02 quote S=2.12(1/6 for T=5/2).
8990 1 0.14  1978En02 quote S=0.8441/6 for T=5/2).
2

9140 0.2 S: 0.3 for 1d3/2.
1978En02 quote S=1.8 for d3/23€1/6 for T=5/2).

10470 0 0.12  1978En02 quote S=0.724L/6 for T=5/2).
10710 2 0.2

11370

12250 2 0.2

13200 2y 02

14190

T From 1976D005.

* From 1976D005. Orbitals used for DWBA calculations are:/2gar L=0, 2p3/2 for L=1, 1d5/2 for L=2 and 1f7/2
for L=3, unless otherwise stated. 1978En02 give S factofs{Gor T=3/2, 1/6 for T=5/2).

# For 1d3/2.
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43K,,-62 NUCLEAR DATA SHEETS 19K 2462

4caHea),(pol He,a)  1967LyZY,1985Ha08

Target**Ca J=0+.

1967LyZY (also 1968Ly01,1968Ly02): E=18 MetHe beam was produced from the Heidelberg Emperor-Tandersiemator.
a particles were analyzed with a broad-range magnetic sggeioph (FWHM<50 keV) and detected with AE-E counter
telescope. Measuredl(Eq,0). Deduced levels, J7, L, spectroscopic factors from DWBA analysis.

1985Ha08: E=33.1 MeV polarizetHe beam was produced from the University of Birmingham RaRlidge Cyclotron. Target
of pure self-supporting*Ca. a particles were detected by telescopes\BEE detectors. Measureml(Eq,0) and Ay(©) for
g.s. and 990 level. Deduced levels,ij,spectroscopic factors from DWBA analysis.

Others:

1970Pe07: E=10 MeV. Measurexr{6). Reported six levels with energy (cross section in mb) &t.6Qq), 370 (0.16), 590 (0.18),
990 (0.65), 1390 (0.07) and 1960 (0.64).

1971Ra35: E=13.0 MeV. Measurer(0) for g.s. and 990 level. DWBA analysis.

1981Gr05: E=50.4 MeV. Measurem(0) for g.s. and 990 level. DWBA analysis.

43Ca Levels
E(level) JT LT s'  Comments
0 72% 3 41  S:others: 3.2 or 2.41 (1985Ha08), 4.2 (1981Gr05), 3.4
(1971Ra35), 3.5 (1968Ly01).
370 3 0.32
590 1 0.16
990 324 2 33 S:others: 1.8 or 1.32 (1985Ha08), 3.9 (1981Gr05), 2.1
(1971Ra35), 1.9 (1968Ly01).
1390 E(level): from 1970Pe07.
1960 0 1.6
2050 1 0.36
7990 2 9.9 S: for T=5/2.

T From 1978En02 (original data from 1967LyZY). 1978En02 estttat many L=1 and L=3 transitions to, mostly
unresolved, states reported by 1967LyZY in the 2.1-7.9 Meylan are not observed in other studies.
* From Ay(8) in (pol 3He,a) (1985Ha08).

4Ca(PHeay) 1976Ta04

1976Ta04: E=15 Me\PHe beam was produced at the University of Pennsylvania.eTarfj0.4 mg/cri enriched**Ca metal
sandwiched between a 0.3 mg/mold backing and a 0.1 mg/&mold window. a particles were detected by a surface-
barrier position-sensitive detector apdays were detected with an array of 7.6 by 10.2 cm Nal(TIst@ls. Measured &

ly, yy-coin, ay(0). Deduced levelsy-branching ratios, mixing ratios.
Other: 1971HoYN.

43Ca Levels
E(level) JT
0 712-

373 5/2-

593 3/2-

990 3/2+
1394 5/2+
1678 11/2-
1931 5/2-
2695 3/2+,5/2+
2877 1/2-
2943 3/2-
3027
3030
3270 (5/2,712)+

T From Adopted Levels.
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15K 54763

NUCLEAR DATA SHEETS

15K 54763

Ei(level) T E(level)
373 5/2- 0
593 3/2- 373

0
990 3/2+ 593
373
0
1394 5/2+ 990
593
373
0
1678 11/2- 0
1931 5/2- 593
373
0
2695 3/2+,5/2+ 990
593
373
2877 1/2- 373
2943 3/2- 990
373
0
3027 373
3030 990
593
3270 (5/2,7/2)+ 1394
990
0

T From y(8) data.

44Ca(PHeay) 1976Tad4 (continued)
y(*ca)
F E ly Mult. &' Comments
7/2- 373 100 D+Q -0.1% Ay=+0.074, A4=+0.017.
d: other: -0.185 (1971HoYN).
5/2- 220 30 D+Q -0.1® A»=+0.015, A,=+0.088.
712- 593 70
3/2- 397 12
5/2- 617 88 D(+Q) -0.0127 A,=-0.08519, A4=-0.01228.
712- 990 28
3/2+ 404 13
3/2- 801 6
5/2- 1021 77
7/2- 1394 4
7/2- 1678 100
3/2- 1338 7
5/2- 1558 33
7/2- 1931 60
3/2+ 1705 »
3/2- 2102 1®
5/2- 2322 6411
5/2- 2504 =75 4(Q/D)=+0.107 for J=3/2, -0.6210 for J=5/2.
But adopted #(2877)=1/2-.
A,=-0.218, A4=-0.1214.
3/2+ 1953 2
5/2- 2570 69
7/2- 2943 8
5/2- 2654 100 D+Q 5(Q/D)=-0.096 for J=3/2, -0.376 for J=5/2.
A2=-0.017, A4=+0.2110.
3/2+ 2040 39
3/2- 2437 69D
5/2+ 1876 ¥
3/2+ 2280 4%  D+Q +0.075 A»=-0.2911, A4=+0.3816.
712- 3270 346 D+Q -0.1313 A»=+0.02917, A4,=+0.1826.
45Sc(u—,2ny)  1971Ball

1971Bal0: Muon beam was produced from the muon channel o€ERN synchrocyclotron.y-rays were detected by two
Ge(Li) detectors. MeasuredyEly. Deduced levels, neutron multiplicity probability.

T From Adopted Levels.

43Ca Levels
E(level) J7T
0.0 7/2-
372.7 5/2-
y(*3Ca)
Ei(level) T Et(level) J Ey
3727 52 0.0 712- 3723

ly
3.610
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43K, ,-64 NUCLEAR DATA SHEETS 19K 2464

455c(d,a)  1964Bj01

1964Bj01: E=3-4.3 MeV deuteron beam was produced from actretatic generator. Enriché®Sc target.ar particles detected

by broad-range electromagnetic spectrograph, energyutesos=0.4%. Measured (E,). Deduced levels, Q values.
Other: 1962Rall, 1967Ha41.

43Ca Levels
E(level) J°

0
385
607

1009
1407
1693

Coulomb excitation 1971HoYN

1971HoYN: 25329'y) E=45 MeV. Thick calcium fluoride (enriched #¥Ca) target. Measureg-ray yields, deduced B(E)
for 373 and 1678 levels, normalized to measured B(E2) for 5187 level to 1/2+, g.s. iA°F.

43Ca Levels
E(levelf J™  Comments
0 7/2-
373 5/2-  B(E2)=0.0065.
593 3/2-
1678 11/2- B(E2)=0.01138.
T From Adopted Levels.
* Rounded-off values from Adopted Levels.
y(**Ca)
Ei(level) J° Et(level) J EyJr Mult. o Comments
373 5/2- 0 7/2- 373 (M1+E2) 0.1921 ¢: from B(E2)=0.00867 (1971HoYN) and
T1/2(373)=33 ps3.
593 3/2- 373 5/2- 221
0 712- 593 B(E2)=0.00738 (1971HoYN), calculated
from known lifetime of 593 level and
measured (but not quoted) branching ratio.
1678 11/2- 0 7/2- 1678 B(E2)=0.007B (1971HoYN).

T Rounded-off values from Adopted Gammas.
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435¢,,-1 NUCLEAR DATA SHEETS 215G,°1

Adopted L evels, Gammas

Q(B~)=-68677; S(n)=12138.319; S(p)=4929.819; Q(a1)=-4805.919  2011AuZZ

Q(Bn)=-19154.819 (2011AuZZ).

Other reactions:

42Ca(p,p): 1976Wi16, 1974Ma39. Sé&Ca(p,p): Resonances for a list of about 190 resonances iretfien: E(p)(lab)=1249-
3220 keV.

42Ca(py): 1977Dil7, 1969Wal9. SeBCa(py): Resonances for a list of about 210 resonances in the regig)(lab)=1013-
2758 keV.

42Ca(p,py): 1984Ka27. Seé?Ca(p,py): Resonances for a list of 13 resonances in the region: IB}3165-3341 keV.

Production cross section measurements:

41Ca(dy): 1984Pi07: E=16 MeV, measured/Hy.

S6Li,3He): 1982Ne02: measuram(6).

TAI(160,y): 1978Br33: measured yields.

30Si(14N,ny): 1976Ze01: measured yields.

(p,X); 2011Ti03, 2011Ti04, 2009Da05, 2009Kh03, 2008TiX)06Jall, 2006Zall, 2003Ya20, 1997Vo03, 1993Ko016,
1993Ko036.

("LiX),(3He, X),(d,X): 2004De41, 2000Di15, 1997Ta08.

(v,X): 2000Ma75.

435c Levels
See (py), (p,p) and (p,f) resonance datasets for additional levels between 5919keM8193 keV.

Cross Reference (XREF) Flags

4 “3Ti g decay (509 ms) r “4%°Ca(a,py) ¢ “2calb015N)
B Be(®NiXy)isomers s “%CafLi,3He) = “®Ca(p,n)
¢ *Mg(**Mg,apy) k  “*2Ca(py) E=res s “CafHe,t)
b 27AI(180,2ny) L “Ca(py)resonances 1 “43Sc(p,t)
E 2TAI(X9F,p2ny) u  “2Ca(p,p):resonances v  “6Ti(p,a), (pol pa)
F 28Si(®%Ne,apg) v *2Ca(p,py):resonances v *5Sc(p,p2n):moments
¢ 29si(*%0,pry) o “*2Ca(d,n)
7 “9Ca(@,p) P *2CalHe,d)
Nuclear Level Sequences
A ysequence based on g.s.
B ysequence based on 7/2-.
C ysequence based on 19/2+.
D ysequence based on 3/2+.
E ysequence based on 5/2+.
Seq. E(level) J# Tyt XREF Comments
A 0 712- 3.891 h12  4BcpereHrIK  OPgRSTUV  U=+4.50710.

Q=-0.22222.

%¢e+%3+=100 .

u: weighted average from 2011Av01, 2006Ga47
(laser spectroscopy) and 1966Co013 (atomic-beam
method 3).

Adopted (by 1977En02) spectroscopic factor
S=0.8112 (proton stripping).
d<r2>(*5Sc43s¢)=+0.082 fd 14(stat) 88(syst)
(2011Av01). The rms charge radius
(<r?>)1/2=3.5467 fm89 from 2008 update of
2004An14 evaluation by I. Angeli.

J*. spin from atomic-beam spectroscopy
(1966C013), parity from 13He,d)=L(d,n)=3.

Ty/2t weighted average of 3.92(1945Hi04),
3.95 h2 (1963Dull), and 3.885 b (1969Ral6).

Continued on next page (footnotes at end of table)
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435¢,,-2 NUCLEAR DATA SHEETS 21562

Adopted L evels, Gammas (continued)

433c Levels (continued)

Seq. E(level) J# Ty XREF Comments
D 151.798 3/2+ 438us7 ABCD GHI KL N uU=+0.3486 (2005St24,1989Ra17,1977Mil10).
%IT=100 .

u: dPAD method (1977Mi10).
Adopted (by 1977En02) spectroscopic factor
S=0.356 (proton stripping).
Ty/2: 435 s 30 (1964Br27).
JU L(3He,d)=L(d,n)=2, primary from 1/2-
resonances in (p).

472.6014 3/2- 158 ps1l3 4 E Hrsk opgestu  Adopted (by 1977En02) spectroscopic factor
S=0.133 (proton stripping).
JT L(3He,d)=L(d,n)=1; E2y to 7/2-.

845.189 5/2- 015psl ac rFErk P stw o JU L(p,t)=2 from 7/2-; M1+E2y to 7/2-; primary
y from 3/2- resonance in (p). 7/2 ruled out by
y(0) in (a,py) and RUL.

855.6525 1/2+ 22 ps3 #rk oprs v  Adopted (by 1977En02) spectroscopic factor
S=0.082 (proton stripping).

J L(3He,d)=L(d,n)=0.

E 880.648 5/2+ 4.6 psl0 cerurk  PRSU  JU M1+E2yto 3/2+;y to 7/2-. Anisotropicy(6)
rules out 1/2+.
1158.7624 3/2+ 4.4 psl0 D ¢ JU. M1+E2 y to 3/2+; dipoley to 1/2+. 1/2+
ruled out by anisotropic 10066).
1178.9822 3/2- 0.28 psl1 grox - opgrsty  Adopted (by 1977En02) spectroscopic factor

S=0.244 (proton stripping).
JT L(3He,d)=L(d,n)=1,y to 7/2-.

D 1337.537 712+ 0.83 ps35 C EF HI K R J*. stretched EZ/ to 3/2+.
B 1408.0910 712- 0.19ps6  4c¢ FHKk o rst  JU L(p,t)=0 from 7/2-; stretched M1 to 5/2-.
Ref: R: 1424.
1651.2225 5/2+ 0.18 ps3 wrxk  pr u JUM1yto 3/2+,yto 7/2-.
Ref: R: 1677.
1811.14 3/2- 16 fs6 HIJK  OPQ ST JU L(®He,d)=L(d,n)=1. Anisotropig/(8) rules
out 1/2.
A 1830.3311 11/2- 0.20 ps3 CDEFGHIJ ST JT. stretched EZ/ to 7/2-. J=3/2 ruled out by
y(6,lin pol).
1882.83 (5/2,9/2)- 35 fs17 4 HI K ST JU L(p,t)=2 from 7/2-; D+Qy to 7/2-. J=7/2
ruled out byy(0) in (a,py) and RUL.
1912 H
E 1932.559 9/2+ 2.4 ps6 C EF HI K T JT L(p,t)=5 from 7/2-; stretched E2 to 5/2+;
M1+E2 y to 7/2+.
1962.8920 (3/2,5/2)- 70 fsl1 4 HI K OP JT. M1+E2 y to 3/2-. y(0) in (p.y) prefers 5/2
over 3/2, LeHe,d)=L(d,n)=1 support 3/2-.
Ref: O: 1947.
2094.83 3/2- 0.28 ps7 HIK P t JU L(3He,d)=1;y to 5/2+. J=1/2 ruled out by
y(6).
2106.65 (3/2,5/2) 0.21 p¢¥ HIK o t J% y's to 3/2+ and 5/2+; 1/2+ and 7/2+ are
possible but, with B(E2)(W.u75, less likely.
2114.55 K oP tu JT L(p,t)=(3+5) from 7/2- implies positive parity
for 2114 and/or 2106; whereas L(d,n)=(1) implies
negative parity for one of these levels.
Ref: P: ?
2142.03 (3/2-,5/2+) 0.19 p< HI K v JU ysto 1/2+ and 7/2-y(0) in (p,y) prefers 7/2

over 5/2, buty to 1/2+ and RUL exclude 7/2.

Continued on next page (footnotes at end of table)
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333c,,-3 NUCLEAR DATA SHEETS 333c,,-3
Adopted L evels, Gammas (continued)
433c Levels (continued)
Seq. E(level) J# Ty XREF Comments

2242.86 (3/12,5/2,7/2)- 0.19 p® HI st J% L(p,t)=2 from 7/2-;y's to 3/2- and 7/2-.

2288.658 5/2- <21fs 4 HIJK P ST JU L(3He,d)=3;y to 3/2+.

2335.4710 5/2- 28 fsl14 A HI K 0P ST JT L(d,n)=3; L(p,t)=2 from 7/2-. J=7/2 not
allowed byy(6) in (a,py) and RUL.

2383.14 3/2(+) >0.31 ps HI K P JT. (M1+E2) y to 1/2+ andy(0) in (a,py).

2458.6810 (5/2,9/2)- 38 fsl4 4 HI ST JT L(p,t)=2 from 7/2-;y to 7/2-; logft=4.5 from
7/2-.

D 2553.5411 11/2+ 0.51 ps7 C EF HI K T JU. M1 y to 9/2+, E2y to 7/2+.

2580.84 (5/2) 0.10 ps3 HI K JT. primary transitions from 3/2 and 7/2
resonances in (p).

2606 P

B 2635.3513 11/2- 0.21 psr ¢ FHIJ st JU L(p,t)=2 from 7/2-; LELi,3He)=5; E2y to
7/2-.

2657 1/2+ 1 o2 u J% L(®He,d)=0.

E(level): sincey to 5/2- is unlikely, placement of
1805.3/ from a 2650 level in ¢,py) may suggest
a different level.

2670.54 3/2- HI Kk  oP stu  JTU L(p,t)=2 from 7/2-;y to 1/2+.

2760.1010 (5/2,9/2)- <28 fs 4 HI ST J% L(p,t)=4 from 7/2-;y to 7/2-; logft=4.94
from 7/2-.

2795.45 (3/2 to 9/2)- 0.28 p46 IK T JT L(p,t)=2 from 7/2-;y decays to 5/2- and 7/2-.

2811.16 (5/2,712,912) <62 fs HI K JT y transitions to 7/2- and 7/2+.

2840.75 (5/12,7/2)+ H[K o T JT L(p,t)=5 from 7/2-;y transitions to 7/2- and
(3/2)+; inconsistent with L(d,n)=1+3.

2846.28 IK o J* L(d,n)=1+3 for a 2830 group suggests a
doublet with J==1/2-,3/2- and 5/2-,7/2- near this
energy.

2860.84 (1/2,3/2,512)+ IK T JT L(p,t)=3 from 7/2-;y transitions to 3/2- and
3/2+.

2874.76 (5/2+,9/2+) xk p v Jtfitto g(f) and Ay in (pol pg).

Ref: U: 2870.
2930 3/2+,5/2+ H J L(d,n)=2.
2985.05 (3/2,5/2) 54 fsll IK 0P St J*. y transitions to 3/2+, 5/2-, 5/2+ and 3/2-.
A 2988.1212 15/2- 5.6 ps7 BCDEFGHTJ tv  JU stretched EZ/ to 11/2-; LELi,3He)=7.
A 3123.7315 19/2- 472 nsA BCDEFGHIJ stv u=+3.1227 (2005St24,1989Ral7,1978Ha07).
Q=0.19914 (2005St24,1989Ral7,1981Da06).
JT L(p,t)=6 from 7/2-; stretched quadrupojeto
15/2-; L(ar,p)=L(ELi,*He)=(9).
u: dPAD method (1978Ha07,1981Da06). Others:
©=3.10818 (19947h43), 3.12 (1971Nal0).
E 3142.0512 13/2+ >0.55 ps C EF HI JT stretched E2/ to 9/2+; M1y to 11/2+.

3159.35 (3/2-,512,7/2+) <0.42 ps IK JT y transitions to 7/2- and 3/2+.

3198.210 (1/2 to 7/2-) <0.28 ps I P T J. 1/2,3/2,5/2,7/2- frony to 3/2-.

3260.18 (712,9/2)- 42 fs25 4 HI K P ST JU L(p,t)=4 from 7/2-; logft=5.9 from 7/2-;
possibley to 11/2-.

3292.43 712- ¢ FHIK T JU L(p,t)=2 from 7/2-;y transitions to 3/2- and

9/2+; Ely to 9/2+.
T1/2: values<3.5 fs from (py) and >55 fs from
(a,py) are discrepant.

Continued on next page (footnotes at end of table)
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NUCLEAR DATA SHEETS

335Cy,-4

Seq.

Adopted L evels, Gammas (continued)

433c Levels (continued)

E(level) Jw Ty XREF Comments

3326.88 (3/2- to 11/2-) op St JU yto 7/2-. 3/2+ and 11/2+ are unlikely.
L(3He,d)=3 for a 3328 group gives 5/2-, 7/2- for
3327 or 3332 level. L(p,t)=2 from 7/2- gives
negative parity for one or both these levels.

3332.24 (1/2-,3/2,5/2) 0.13 p40 I op t JT. y transitions to 3/2-, 5/2- and 3/2+. 1/2- and
3/2+ are unlikely if ground-state transition exists.
L(d,n)=3 for a 3330 group suggests 5/2-,7/2- for
one of the levels near this energy.

3375.35 (712,912)- <62 fs I T J% L(p,t)=2 from 7/2-;y transitions to 7/2-, 7/2+
and 11/2-.

3452.15 5/2+ <21fs hI op T J% L(p,t)=5 from 7/2-;y to 5/2+; possible/s to
3/2-, 3/2+ and 7/2-. L(d,n)=2.

3463.36 5/2- hI P svu J% L(He,d)=3;y to 3/2+.
Ref: P: 3474.

3480 K 13/2)+ H sv JU L(p,t)=3 from 7/2-.

3503.26 7/2- P T J% L(p,t)=0 from 7/2-.

3613 oP

3631.710 (5/2-,7/2-,9/2-) A 0 J*. possible allowed feeding from 7/2-.

3645.65 (3/2,512,712-) JT. y transitions to 5/2+,5/2- and 3/2-.

3683.25 (3/12,5/2,712) H oP ST E(level): L(p,t)=3 from 7/2- implying positive
parity and LeHe,d)= L(d,n)=3 implying 5/2-,7/2-
require two separate levels near this energy. 7/2-
is not likely fromy to 3/2+.

3700 (5/2 TO 19/2)- T JU L(p,t)=6 from 7/2-.

3734.05

3755.4316 15/2+ C EF JU AJ=1y to 13/2+;AJ=2y to 11/2+.

3756.55 (3/2-,5/2,7/2+) J*. y transitions to 3/2+ and 7/2-.

3771 (3/2 to 17/2)+ T JU L(p,t)=5 fro 7/2-.

3807.24 7/2- <35 fs H p 1w JU AJ=1yto 5/2+;y transitions to 3/2- and 7/2+;
3/2+ excluded by RUL. L(p,t)=5 from 7/2- for
3807 group is incompatible.
Ref: P: 3786.

3843.06 (£9/2) h St JT y to 5/2-. L(p,t)=5 from 7/2- implies positive
parity for 3843 or 3860 level.

3860.16 (£ 7/2) h ¢ JU. yto 3/2+. See also comment for 3843 level.

3894 s

3939 5/2-,7/2- h op s JU L(3He,d)=L(d,n)=3.

3949 « 13/2)+ hI T J% L(p,t)=3 from 7/2-.
Ref: 1: 3956.
Ref: T: 3949.

3959.8712 15/2- ¢ F Jt E2 yto 11/2-; M1y to 15/2-.

3985 H P

4007.35 (3/12,5/2)+ 0o T JT L(p,t)=5 from 7/2-;y transitions to 1/2+ and
5/2+.

4038.86 7/2- T JT L(p,t)=4 from 7/2-;y transitions to 3/2- and
9/2+.

4132 (3/2TO 17/2)+ ST J% L(p,t)=5 from 7/2-.
E(level): population uncertain irfie,t).

4158.610 (9/2,11/2,13/2)- ¢ JU L(p,t)=4 from 7/2-;y to 11/2+,

4211 (9/2,13/2)+ v J% L(p,t)=3 from 7/2-;0(0) and Ay in (pol pg).
Ref: U: 4180.

4236 712- op sty T=3/2.

Continued on next page (footnotes at end of table)
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33505

NUCLEAR DATA SHEETS 12?8022'5

Seq.

Adopted L evels, Gammas (continued)

433c Levels (continued)

E(level) Jw Ty XREF Comments

J% L(p,t)=0 from 7/2-; LBHe,d)=L(d,n)=3.
4276 K s Ref: K: 4272.
4301.25 (5/2+ to 13/2+) cF J% yto 9/2+.

4343

4360 (17/2-)
437155 5/2-,7/2-
4383 5/2-,7/2-
4383.0323 17/2(-)
4430.25 (1/2+,3/2,5/2)
4455.38 (5/2,9/2)
4511

4555 (11/2+,13/2-)
4583

4633.619 (17/2,21/2)
4660 1/2-,3/2-
4700 (15/2+)
4719 1/2-,3/2-
4766 1/2-,3/2-
4817 1/2-,3/2-
4873

4893 1/2-,3/2-
4927

5018 1/2-,3/2-
5187

5200 (17/2+)
5231.3317 17/2+
5236

5258 1/2-,3/2-
5317

5446

5502 1/2-,3/2-
5519.0015 19/2+
5530 1/2-,3/2-
5641 1/2-,3/2-
5719 1/2-,3/2-
5793.5124  (11/2- to 19/2-)
5823

5871

5919.44 312
5950.53 (3/2,5/2)
5977

6033 1/2-,3/2-
6060.510 (5/2)
6067.2314 19/2-
6079

6103.23 (3/2-,5/2+)

v J% o(6) and Ay in (pol pa).
HEK P S JT L(®He,d)=3.y(8) in (p.y) preferred 7/2+.

Ref: P: 4363.
op J% L(®He,d)=L(d,n)=3.
40 fs17 C EF Jt. AJ=1y to 15/2-;AJ=0 or 1y to 19/2-.
K JT. y transitions to 3/2-, 3/2+ and 5/2+.
<3.5fs ¢ JU AJ=1yto 7/2-.

p v J% o(B) and Ay in (pol pa).

<110 fs E JU AJ=1yto 19/2-.
H op ST JU L(3He,d)=L(d,n)=1.
Ref: H: 4630.
v J% o(B) and Ay in (pol pa).

op JU L(3He,d)=L(d,n)=1.
P J% L(3He,d)=1.
P JT L(3He,d)=1.
P
op JT L(3He,d)=1.

H P
op J% L(®He,d)=L(d,n)=1.
P E(level): due to improbable EHe,d)=8 required

for 17/2+, the 5187 level in3(-|e,d) is considered
as different from 5200.
v J% o(6) and Ay in (pol pa).

C EF Jt. M1 y to 15/2+.
H TU
op J% L(®He,d)=L(d,n)=1.
H P
P
op J% L(®He,d)=L(d,n)=1.
<62 fs C EFG JU. E2 yto 15/2+; E1ly to 19/2-.
P J% L(3He,d)=1.
op JU L(3He,d)=L(d,n)=1.
" op J% L(®He,d)=L(d,n)=1.
c F Jt yto 15/2-.
opP
P
KL P JT y(0) in (p,y).
KL JT y(6) in (p.y).
opP
op JU L(3He,d)=L(d,n)=1.
KL JT y(6) in (p.y).
55 fs12 C EF JU E2 yto 15/2-.
H P
KL P J*. from y decay of resonance in (),

Continued on next page (footnotes at end of table)
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NUCLEAR DATA SHEETS 12?8022'6

Seq.

Adopted L evels, Gammas (continued)

433c Levels (continued)

E(level) Jw Ty XREF Comments
6136.23 3/2 KL JT from y(0) in (p.y).
6143.43 3/2- KL J*. y decay of resonance andg0) in (p,y).
6146 1/2-,3/2- L 0P T=3/2.

J% L(®He,d)=L(d,n)=1.
6151 3/2- Mo M=12515.

JT. from fit to resonance in (p,p).
6172.9817 19/2+ ¢ F JU. E2 y to 15/2+; M1y to 17/2+.
6184.210 5/2 KL J*. y decay of resonance andg0) in (p,y).
6198.14 (3/2,5/2+) KL J*. y decay of resonance and0) in (p,y).
6217.43 (3/2-,5/2+) KL J" y decay of resonance and0) in (p,y).
6223 1/2+ I v T=3/2.

=50 10.

JT. fit to resonance in (p,p).
6228 H L
6247.24 (3/2,5/2) KL J*. y decay of resonance andg0) in (p,y).
6280 L P
6283.4917 21/2+ 110 fs38 C EF JU. E2 yto 17/2+; Ely to 19/2-.
6320.43 5/2+ KL J" y decay of resonance and0) in (p,y).
6384 L P
6431.0417 23/2+ 16.3 psl5 C EFG JT E2 yto 19/2+; M2y to 19/2-.
6439 1/2+ M P r=1.55.

J. fit to resonance in (p,p).
6685.14 1/2- KL T=1/2&3/2 .

JT. y decay of resonance and0) in (p,y).
6696.23 5/2 KL JT. y decay of resonance and0) in (p,y).
6709 1/2- KLM P T=1/2&3/2 .

M'=90090.

J*. y decay of resonance in {p,
6777.33 5/2 KL 0 JT. y decay of resonance and®) in (p,y);

L(d,n)=1 is inconsistent.
6811 P
6818.4217 (21/2+) ¢ F JU E2 yto 17/2+; M1y to 19/2+.
6918.64 712 KL P JT. y decay of resonance and0) in (p,y).
7027.7 1/2- Mo r=1505.

J. fit to resonance in (p,p); L(d,n)=1.
7106.8817 23/2+ C EF JT M1 y to 23/2+; E2y to 19/2+.
7118.811  (11/2+ to 19/2+) ¢ F JT yto 15/2+.
7159 3/2+,5/2+ L 0 Jt L(d,n)=2.
7273.57 (11/2+ to 19/2+) ¢ F JT yto 15/2+.
7344.13 3/2-,5/2 KL JT. y decay of resonance and0) in (p,y).
7359.1617 25/2+ 340 fs21 C EFG Jt M1 yto 23/2+; E2y to 21/2+.
7380 1/2-,3/2- 0 J L(d,n)=1.
7394.1823 3/2-,5/2+ KL J" y decay of resonance and0) in (p,y).
7512.34 (5/12+,7/2,9/2) KL J*. y decay of resonance and0) in (p,y).
7530 1/2-,3/2- LM 0 JT L(d,n)=1; (3/2-) from (p,p).
7581.44 (3/2-,512,7/2+) KL J*. y decay of resonance and0) in (p,y).
7700 5/2-,7/2- 0 J L(d,n)=3.
7900 5/2-,7/2- 0 JT L(d,n)=3.
8010.14 (15/2+ to 23/2+) ¢ F JT yto 19/2+.
8111 5/2-,7/2- 0 J L(d,n)=3.

Continued on next page (footnotes at end of table)
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NUCLEAR DATA SHEETS

33507

Seq.

Adopted L evels, Gammas (continued)

433c Levels (continued)

E(level) Jw Ty XREF Comments

8380 5/2-,7/2- 0 J L(d,n)=3.

8434.3717 23/2- o Jt E2 yto 19/2-.

8555.5619 23/2- c Jt E2 yto 19/2-.

8690 5/2-,7/2- 0 J L(d,n)=3.

8703.0618 25/2(+) C EF Jt AJ=1y to 23/2+.

8831.8418 27/2+ 74 fs15 C EF JU. M1 y to 25/2+; E2y to 23/2+.
8910 5/2-,7/2- J L(d,n)=3.

9170 5/2-,7/2- JT L(d,n)=3.

9218.84 (21/2-) ¢ F Jt (M1) yto 19/2-.

9450 5/2-,7/2- 0 JT L(d,n)=3.

9578.8620 (27/2+) c F JU. M1 y to 25/2+; E2y to 23/2+.
9750 5/2-,7/2- 0 JT L(d,n)=3.

9995.1020 25/2(-) ¢ F JU M1 y to 23/2-; E1y 23/2+.
10040 5/2-,7/2- 0 J L(d,n)=3.

10084.4717 2712- F JT E1yto 25/2(+); E2y to 23/2-.
10178.66 (19/2+ to 27/2+) F J yto 23/2+.

10230 3/2+,5/2+ 0 Jt L(d,n)=2.

10436.8423 (25/2+) F JT M1 y to 23/2+.

10613.2119 (27/2-) F J (E1) y to 25/2+; E2y to 23/2-.
10750 5/2-,7/2- 0 Jt L(d,n)=3.

10856.1819 (27/2-) ¢ F Jt (E1) y to 25/2+.

10910 5/2-,7/2- 0 J L(d,n)=3.

11252.04 ¢ F

11260 5/2-,7/2- 0 J L(d,n)=3.

11355.6023 2712- ¢ F JT. E2 yto 23/2-; Ely to 25/2+.
11560 5/2-,7/2- 0 J L(d,n)=3.

11661.05 ¢ F

11807.3619 29/2(-) ¢ F Jt AJ=1y to 27/2+; Ely to (27/2+).
11840 1/2-,3/2- 0 Jt L(d,n)=1.

11920.5425 25/2(+) F JT M1 y to 23/2+; M1y to 25/2+.
12053.3319 29/2(-) F Jt (M1) y to 27/2-; E2y to 25/2(-).
12073.1521 (29/2-) ¢ F Jt M1 yto (27/2-).

12090 1/2-,3/2- 0 J L(d,n)=1.

12614.8419 (31/2)- ¢ F Jt (E2) y to 27/2-.

12703.99 ¢ F

12804.3924  (25/2,27/2,29/2) ¢ F JT. y transitions to (27/2-), 27/2+.
13044.6522 (29/2+) c F JU. M1 y to 27/2+; E2y to (25/2+).
13116.5721 (31/2-) ¢ F JT E2 to (27/2-); M1y to (29/2-).
13122.76 ¢ F

13584.14 (29/2+) ¢ F Jt (M1) y to 27/2+,

14405.8019 (33/2-) ¢ F J*: dipole y to 31/2(-); (E2)y to 29/2(-).
14451.13 (29/2+) c F JU. E2 y to 25/2(+); M1y to 27/2+.
14561.23 31/2- ¢ F JT M1 yto 29/2(-); E2y to 27/2-.
14914.33 31/2 ¢ F Jt AJ=2yto 27/2+.

15910.73 (33/2+) ¢ F JT. E2 y to (29/2+); Ely to (31/2)-.
16703.66 ¢ F

16708.45 ¢ F

16711.26 ¢ F

17767.43 (35/2) ¢ F Jt (E2) y to 31/2.

Continued on next page (footnotes at end of table)
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333c,,-8 NUCLEAR DATA SHEETS 333c,,-8
Adopted L evels, Gammas (continued)
433c Levels (continued)
Seq. E(level) J# Ty XREF Comments
17921.14 (31/2+) ¢ F T (M1) y to (29/2+).
B 18196.85 35/2- c F JU E2 yto 31/2-.
18765.34 (37/2) ¢ F J ML y to (35/2).
C  19208.64 (37/2+4) ¢ F T E2y to (33/2+).

T From adopted F data when measuregiray energies are available. In other cases weighted as®rag taken of
values available from different reactions.
* Weighted averages fromu(py), (p.y), (*°0,pry) and ¢9F,p2ny) unless otherwise noted.

# In particle-transfer reactions, target=D+ except for*>Sc(p,t) where targetr&=7/2-. When assigningrito a level
based ony transitions from this level to a level of knowrtJevaluators use the following rules: ifyE4 MeV,
transitions are only considered to be E1,M1 or E2; y£B MeV, M2 and E3 are considered to be possible.
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86

y(4330)
Ei(level) T Er(level) J = % Mult.8¢ 59 Comments
151.79 3/2+ 0 7/2- 151.657 100 [M2] B(M2)(W.u.)=0.071913.
a=0.0414 (1972Bi13); ar(K)=0.0312, K/L=9.0 7
(1966WazW).
472.60 3/2- 151.79 3/2+ 320.1 412 [E1] B(E1)(W.u.)=4.3<10% 12.
0 712- 472.52 100.021 E2 B(E2)(W.u.)=16.315.
a(K)=7.7x10"% 19 (1966WazZW).
845.18 5/2- 472.60 3/2- 373.2 <5 Ey: as quoted by 1978En02.
151.79 3/2+ 692.3 <4
0 712- 845.21 100 M1+E2  +0.154 B(E2)(W.u.)=2111.
B(M1)(W.u.)=0.22817.
855.65 1/2+ 472.60 3/2- 383.1 26 [E1] B(E1)(W.u.)=9.2<10° 20.
151.79 3/2+ 703.2 108
880.64 5/2+ 472.60 3/2- 408.3 <5 Ey: as quoted by 1978En02.
151.79 3/2+ 728.1 1001 M1+E2  -0.527 B(E2)(W.u.)=135.
B(M1)(W.u.)=0.009221.
0 7/2- 880.52 31 El B(E1)(W.u.)=5.610% 20.
1158.76 3/2+ 880.64 5/2+ 278.1 36 M1(+E2) +0.22 B(E2)(W.u.)=(6x 10! +12—6).
B(M1)(W.u.)=(0.04112).
855.65 1/2+ 303.3 536 M1(+E2) +0.22 B(E2)(W.u.)=(6x 10" +12—6).
B(M1)(W.u.)=(0.04719).
845.18 5/2- 313.2 <6
472.60 3/2- 686.4 2 [E1] B(E1)(W.u.)=8x1076 5.
151.79 3/2+ 1006.5 100 M1+E2  -1.3+6-15 B(E2)(W.u.)=4.519.
B(M1)(W.u.)=0.00096.
1178.98 3/2- 880.64 5/2+ 208% 1
845.18 5/2- 333.7 18 [M1] B(M1)(W.u.)=0.2712.
472.60 3/2- 706.9 106 M1+E2  -0.1813 B(E2)(W.u.)=3x10' +5—3.
B(M1)(W.u.)=0.157.
0 712- 1178.9 23 [E2] B(E2)(W.u.)=157.
1337.53 712+ 880.64 5/2+ 45619 38.415 MI1+E2  -0.234 B(E2)(W.u.)=4524.
B(M1)(W.u.)=0.063.
151.79 3/2+ 1185.a 1002 E2 B(E2)(W.u.)=209.
0 712- 1338.01 26.913 E1+M2  -0.108 B(E1)(W.u.)=4.5¢10"° 19.
B(M2)(W.u.)=1.14+19— 11.
1408.09 7/2- 845.18 5/2- 5622  17.112 M1 B(M1)(W.u.)=0.093.
472.60 3/2- 936.@ 6.311 [E2] B(E2)(W.u.)=249.
0 712- 1408.0612 1002 M1+E2  +0.155 B(E2)(W.u.)=1.18.
B(M1)(W.u.)=0.03311.
1651.22 5/2+ 1158.76 3/2+ 492.4 a2 M1(+E2) 0.02 B(M1)(W.u.)=(0.194).
880.64 5/2+ 770.5 12
855.65 1/2+ 795.7 5.20 [E2] B(E2)(W.u.)=3414.
151.79 3/2+ 1498.9 108 M1(+E2) -0.0518 B(E2)(W.u.)=(0.07+48 - 7).
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Adopted L evels, Gammas (continued)

y(*3Sc) (continued)

Ei(evel) T Er(level) J E,' I Mult.8® 59 Comments
B(M1)(W.u.)=(0.0214).
0 7/2- 1650.8 25 [E1] B(E1)(W.u.)=9.8¢10"5 23.
1811.1 3/2- 1178.98 3/2- 631.8 100  M1+E2  -0.227 B(E2)(W.u.)=7x1C? 6.
B(M1)(W.u.)=2.18.
855.65 1/2+ 955.6 410 [E1] B(E1)(W.u.)=0.0063.
472.60 3/2- 1338.7 83 M1+E2  -0.227 B(E2)(W.u.)=1411.
B(M1)(W.u.)=0.188.
151.79 3/2+ 1658.8 28 [E1] B(E1)(W.u.)=0.00081.
1830.33 11/2- 0 7/2- 1830.118 100 E2 B(E2)(W.u.)=15.24.
1882.8 (5/2,9/2)- 880.64 5/2+ 100893 21
845.18 5/2- 10382 <5 ly: from (a,py), ly=16 in (py).
0 7/2- 1882.53 10014  MI1+E2  -0.192 B(E2)(W.u.)=2.212.
B(M1)(W.u.)=0.074.
d: for J=9/2, +0.423 for J=5/2 in @,py).
1932.55 9/2+ 1337.53 712+ 50511  37.215 MI1+E2  -0.194 B(E2)(W.u.)=3.316.
B(M1)(W.u.)=0.0113.
880.64 5/2+ 1051.9 1003 E2 B(E2)(W.u.)=154.
0 7/2- 1931.80 1
1962.89 (3/2,5/2)- 1178.98 3/2- 784.0 25 M1(+E2) -0.0425 B(E2)(W.u.)=(0.6+77 —6).
B(M1)(W.u.)=(0.08218).
1158.76 3/2+ 804.5 4 [E1] B(E1)(W.u.)=0.0005115.
472.60 3/2- 1490.2 1002 M1+E2  +0.216 B(E2)(W.u.)=4.425.
B(M1)(W.u.)=0.07713.
0 7/2- 1962.8°
2094.8 3/2- 1178.98 3/2- 915.4 180  M1(+E2) 0.0010 B(M1)(W.u.)=(0.03410).
880.64 5/2+ 12143 306 [E1] B(E1)(W.u.)=0.00014.
855.65 1/2+ 1239.2 56 [E1] B(E1)(W.u.)=0.0001%.
845.18 5/2- 12493 336
472.60 3/2- 1622.3 39
151.79 3/2+ 1942.4 59 [E1] B(E1)(W.u.)=4.6<107° 15,
2106.6 (3/2,5/2) 1651.22 5/2+ 4584 179
1158.76 3/2+ 947.6 38
880.64 5/2+ 1225.7 106
151.79 3/2+ 19540 10
2114.5 1158.76 32+ 9589 799
151.79 32+ 1962% 10013
2142.0 (3/2-,5/2+) 1651.22 5/2+ 490.9 88
1178.98 3/2- 962.8 8
1158.76 3/2+ 983.3 16
880.64 5/2+ 1261.4 100 (D+Q) +0.2710
855.65 1/2+ 1286.6 18
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Adopted L evels, Gammas (continued)

y(*3Sc) (continued)

Ei(evel) T Er(level) J E,' I Mult.8® 59 Comments
472.60 3/2- 1669.7 56
151.79 3/2+ 1989.8 78
0 7/2- 2141.6 18 D(+Q) 0.004
2242.8 (3/2,5/2,7/2)- 845.18 5/2- 1397.4 44
472.60 3/2- 1770.6 100
0 7/2- 2242.5 32
2288.65 5/2- 1408.09 712- 8805  1.12
845.18 5/2- 1443.3 1.33
472.60 3/2- 1815.4 0.95
151.79 3/2+ 2137.1 2.14 [E1] B(E1)(W.u.)=5.4<107> .
0 7/2- 2288.31 1004 M1+E2  +0.085 B(M1)(W.u.)=0.082 .
2335.47 5/2- 0 7/2- 2335.2 100 M1(+E2) +0.0% B(E2)(W.u.)=(0.21+28 — 21).
B(M1)(W.u.)=(0.063).
2383.1 3/2(+) 1651.22 5/2+ 731.9 100
855.65 1/2+ 1527.6 45 (M1+E2) +0.40 B(E2)(W.u.)=1.8 .
B(M1)(W.u.)=0.0053 .
2458.68 (5/2,912)- 0 7/2- 2458 100 M1(+E2) +0.157 B(E2)(W.u.)=(0.44).
B(M1)(W.u.)=(0.03814).
d: for J=5/2, -0.025 for J=9/2.
2553.54 11/2+ 1932.55 9/2+ 620.35 1003 M1 B(M1)(W.u.)=0.10315.
1337.53 712+ 1216.012 763
2580.8 (5/2) 1158.76 3/2+ 1421.6 30
880.64 5/2+ 1699.7 48
151.79 3/2+ 2428.0 1003
2635.35 11/2- 1830.33 11/2- 80434 343 M1 B(M1)(W.u.)=0.03111.
1408.09 7/2- 1227.8 897 E2 B(E2)(W.u.)=4316.
0 7/2- 2636.03 10015 E2 B(E2)(W.u.)=1.14.
2670.5 3/2- 1178.98 3/2- 1491.4 16
880.64 5/2+ 1790.0 48
855.65 1/2+ 1815.2 100
472.60 3/2- 2198.2 46
2760.10 (5/2,9/2)- 0 7/2- 2760D 100
2795.4 (3/2 to 9/2)- 1408.09 7/2- 1387.2 36
845.18 5/2- 1950.0 87
151.79 3/2+ 2643% 29
0 7/2- 2795.1 100
2811.1 (5/2,712,912) 2106.6 (3/2,5/2) 704.7 g6
1337.53 7/2+ 1473.9 1001
0 7/2- 2810.6 4111
2840.7 (5/2,712)+ 2383.1 3/2(+) 457.3 41
1337.53 712+ 1503.2 100
880.64 5/2+ 19593 37
0 7/2- 2839.9 86
2846.2 0 7/2- 2846.1 100
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Adopted L evels, Gammas (continued)

y(*3Sc) (continued)

Ei(evel) T Er(level) J E,' I Mult.8® 59 Comments
2860.8 (1/2,3/2,512)+ 1651.22 5/2+ 1210.2 54
1178.98 3/2- 1682.1 16
1158.76 3/2+ 1702.6 23
880.64 5/2+ 1980.7 108
151.79 32+ 2709.0 73
2874.7 (5/2+,9/2+) 151.79 3/2+ 2723
2985.0 (3/2,5/2) 1337.53 712+ 1648.1 ly: 84 in (a,py) but this branch is either absent (see
1977Dil7) in (py) or at the most J=16.
1178.98 3/2- 1806.0 38
880.64 5/2+ 2104.5 7%
845.18 5/2- 2139.6 58
151.79 3/2+ 2832.9 108
2988.12 15/2- 1830.33 11/2- 115715 100 E2 B(E2)(W.u.)=5.4.
3123.73 19/2- 2988.12 15/2- 13516 100 E2 B(E2)(W.u.)=2.93.
3142.05 13/2+ 2553.54 11/2+ 58812 9.43 M1 B(M1)(W.u.)=0.017 .
1932.55 9/2+ 1209.8 1003 E2 B(E2)(W.u.)=41 .
3159.3 (3/2-,5/2,7/2+) 880.64 5/2+ 2278.4 50
151.79 32+ 3006.8 88
0 712- 3158.7 100
3198.2 (2/2 to 7/2-) 472.60 3/2- 2725.5 100
3260.1 (712,9/2)- 1830.33 11/2- 1432 4.2 Ey: from (a,py) only.
0 7/2- 3259.610 100
3292.4 7/2- 1932.55 9/2+ 136046 1009 E1l
1811.1 3/2- 14793 17
1178.98 3/2- 2113.9 81
880.64 5/2+ 24125 31
845.18 5/2- 2447.6 100
3326.8 (3/2- to 11/2-) 0 7/2- 3327.1
3332.2 (1/2-,3/2,5/2) 1962.89 (3/2,5/2)- 1369 24
1811.1 3/2- 1521 13
1178.98 3/2- 2153 100
1158.76 3/2+ 2174 44
845.18 5/2- 2487 298
472.60 3/2- 2860 19
3375.3 (712,9/2)- 1882.8 (5/2,9/2)- 1492.6 53
1830.33 11/2- 1545.3 63
1408.09 7/2- 1967.2 100
1337.53 72+ 2038.3 40 [E1] B(E1)(W.u.)=0.00013 .
0 7/2- 3375.1 7
3452.1 5/2+ 1811.1 3/2- 16408 270 y from (a,py) only.
880.64 5/2+ 2571.1 100
845.18 5/2- 26063 457
151.79 3/2+ 32993 557
0 7/2- 3451.8° 279
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Adopted L evels, Gammas (continued)

y(*3Sc) (continued)

Ei(evel) T Er(level) J E,' I Mult.8® 59 Comments
3463.3 5/2- 880.64 5/2+ 2582.9 &
151.79 3/2+ 3311.3 100
3503.2 712- 845.18 5/2- 2658 100
0 712- 3503 1010
3631.7 (5/2-,7/2-,9/2-) 0 7/2- 36311® 100
3645.6 (3/2,5/2,7/2-) 1962.89 (3/2,5/2)- 1682.5 134
1651.22 5/2+ 1994.5 663
1178.98 3/2- 2466.4 1006
880.64 5/2+ 2765.0 633
3683.2 (3/12,5/2,712) 880.64 52+ 2803 25
845.18 5/2- 2838 56
151.79 3/2+ 3531 100
3734.0 2288.65 5/2- 14455 31
1408.09 712- 2325.7 83
845.18 5/2- 2888.5 100
3755.43 15/2+ 3142.05 13/2+ 61461 1003 M1(+E2) -0.118
2988.12 15/2- 766.2 3.02 E1l
2553.54 11/2+ 1202.3 18.96 E2
3756.5 (3/2-,5/2,7/2+) 151.79 3/2+ 3605 100
0 712- 3757 437
3807.2 712- 1337.53 712+ 2469.7 P4
880.64 52+ 2926.2 108
472.60 3/2- 3334.5 3B
3843.0 K 9/2) 845.18 5/2- 2998
3860.1 € 7/2) 151.79 302+ 3708
3959.87 15/2- 2988.12 15/2- 97115 14.86 M1
2635.35 11/2- 1324.% 17.27 E2
1830.33 11/2- 2129.1 1003 E2
4007.3 (3/2,5/2)+ 880.64 5/2+ 3126 a0
855.65 1/2+ 3152 10@0
472.60 3/2- 3535 503
151.79 3/2+ 3855 10a7
4038.8 712- 1932.55 9/2+ 2107 108
472.60 3/2- 3566 615
4158.6 (9/2,11/2,13/2)- 2553.54 11/2+ 1605 100
4301.2 (5/2+ to 13/2+) 1932.55 9/2+ 236&6 10017
4371.5 5/2-,7/2- 2106.6 (3/12,5/2) 2265 37
1651.22 52+ 2720 320
1408.09 712- 2963 492
1337.53 712+ 3034 10@0
880.64 5/2+ 3491 27
4383.03 17/2(-) 3123.73 19/2- 12588 100 D+Q
2988.12 15/2- 1394.9 24 D
4430.2 (1/2+,3/2,5/2) 1178.98 3/2- 3251 1M
1158.76 3/2+ 3271 793
880.64 5/2+ 3550 780
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Adopted L evels, Gammas (continued)

y(*3Sc) (continued)

Ei(evel) T Er(level) J E,' I Mult.8® 59 Comments
4455.3 (5/2,9/2) 0 7/2- 4455 100
4633.6 (17/2,21/2) 3123.73 19/2- 15098 100 D+Q
5231.33 17/2+ 3755.43 15/2+ 147%5 100 M1
5519.00 19/2+ 5231.33 17/2+ 28719 231 M1 B(M1)(W.u.)=0.26 .
3755.43 15/2+ 17633 27911 E2 B(E2)(W.u.)=13 .
3123.73 19/2- 2394.862 100 El B(E1)(W.u.)=0.00050 .
5793.51 (11/2- to 19/2-) 3959.87 15/2- 18326 100
5919.4 3/2 3292.4 7/2- 2629 33
2670.5 3/2- 3249 33
2580.8 (5/2) 3338 33
2383.1 3/2(+) 3536 67
1651.22 52+ 4268 67
1178.98 3/2- 4740 33
1158.76 3/2+ 4760 67
880.64 5/2+ 5038 67
845.18 5/2- 5074 100
472.60 3/2- 5446 67
151.79 3/2+ 5767 100
5950.5 (3/2,5/2) 33322 (1/2-3125/2) 2619 62
3292.4 7/2- 2660 19
2580.8 (5/2) 3369 14
2335.47 5/2- 3615 5
2288.65 5/2- 3661 5
2142.0 (3/2-,5/2+) 3808 10
21145 3836 5
2094.8 3/2- 3856 10
1962.89 (3/2,5/2)- 3987 33
1811.1 3/2- 4139 5
1651.22 5/2+ 4299 67
1178.98 3/2- 4771 100
1158.76 3/2+ 4791 14
855.65 1/2+ 5094 43
845.18 5/2- 5108
472.60 3/2- 5477 43
151.79 3/2+ 5798 43
6060.5 (5/2) 0 712- 6060
6067.23 19/2- 3959.87 15/2- 210713 1003 E2 B(E2)(W.u.)=215.
2988.12 15/2- 3079.0 30510 E2 B(E2)(W.u.)=0.972.
6103.2 (3/2-,5/2+) 3843.0 <9/2) 2260 16
3452.1 5/2+ 2651 10
3159.3 (3/2-,5/2,7/2+) 2943 1.6
2988.12 15/2- 3116 1.6
2846.2 3257 1.6
2840.7 (G/2,7/20+ 3262 <16
2142.0 (3/2-5/2+) 3961 13
2106.6 (3/12,5/2) 3996 5
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Adopted L evels, Gammas (continued)

y(*3Sc) (continued)

Ei(evel) T Er(level) J E,' I Mult.8® 59 Comments
1408.09 712- 4695 5
1337.53 712+ 4766 8
1178.98 3/2- 4924 3
855.65 1/2+ 5247 1.6
845.18 5/2- 5258 3
472.60 3/2- 5630 1.6
151.79 3/2+ 5951 100
0 7/2- 6103 5
6136.2 3/2 2985.0 (3/2,5/2) 3150 30
2670.5 3/2- 3466 15
2580.8 (5/2) 3555 35
2142.0 (3/2-,5/2+) 3994 24
2094.8 3/2- 4041 71
1962.89 (3/12,5/2)- 4173 100
1651.22 5/2+ 4485 35
1178.98 3/2- 4957 65
1158.76 3/2+ 4977 53
880.64 5/2+ 5255 41
855.65 1/2+ 5280 18
845.18 5/2- 5291 24
472.60 3/2- 5663 24
151.79 3/2+ 5984 100
6143.4 3/2- 3807.2 7/2- 2336 21
3292.4 7/2- 2853 21
2988.12 15/2- 3156 37
2670.5 3/2- 3473 32
2094.8 3/2- 4048 32
1962.89 (3/2,5/2)- 4180 26
1811.1 3/2- 4332 11
1178.98 3/2- 4964 68
1158.76 3/2+ 4984 16
880.64 5/2+ 5262 11
855.65 1/2+ 5287 100
845.18 5/2- 5298 53
472.60 3/2- 5670 16
151.79 3/2+ 5991 74
0 712- 6143 11
6172.98 19/2+ 5519.00 19/2+ 65329 565 M1
5231.33 17/2+ 941.4 94 4 M1
3755.43 15/2+ 2418.3 1005 E2
3123.73 19/2- 3048.8 338 El
6184.2 5/2 151.79 3/2+ 6032
6198.1 (3/2,5/2+) 3734.0 2464 16
2335.47 5/2- 3862 20
2142.0 (3/2-,5/2+) 4056 16
2094.8 3/2- 4103 52
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Adopted L evels, Gammas (continued)

y(*3Sc) (continued)

Ei(evel) T Er(level) J E,' I Mult.8® 59 Comments
1062.89 (3252 4235 12
1651.22 52+ 4547 48
880.64 5/2+ 5317 100
855.65 1/2+ 5342 60
845.18 5/2- 5353 12
151.79 3/2+ 6046 64
6217.4 (3/2-,5/2+) 3860.1 <712) 2357 2
3645.6 (3/2,5/2,7/2-) 2572 6
3452.1 5/2+ 2765 6
2988.12 15/2- 3230 8
2860.8  (1/2.3/2,5/2)+ 3357 12
2670.5 3/2- 3547 10
2142.0 (3/2-52+4) 4075 4
2106.6 (3/12,5/2) 4110 2
2094.8 3/2- 4122 4
1811.1 3/2- 4406 6
1408.09 712- 4809 2
1337.53 712+ 4880 <2
880.64 5/2+ 5336 6
855.65 1/2+ 5361 100
472.60 3/2- 5744 16
151.79 3/2+ 6065 8
0 712- 6217 8
6247.2 (3/2,5/2) 2142.0 (3/2-5/2+) 4105 50
2094.8 3/2- 4152 17
1962.89 (3/2,5/2)- 4284 33
1178.98 3/2- 5068 17
880.64 5/2+ 5366 33
845.18 5/2- 5402 83
151.79 3/2+ 6095 100
6283.49 21/2+ 5519.00 19/2+ 76413 27.218 M1 B(M1)(W.u.)=0.073.
5231.33 17/2+ 10528 3.07 E2 B(E2)(W.u.)=84.
4633.6 (17/2,21/2) 1648 39
3123.73 19/2- 3159.8 1005 El B(E1)(W.u.)=9x 1075 4.
6320.4 5/2+ 3807.2 712- 2513 11
3452.1 5/2+ 2868 5
2985.0 (3/2,5/2) 3333 11 D+Q -0.02
2580.8 (5/2) 3739 3
2383.1 3/2(+) 3937 2 D+Q -0.18
2142.0 (3/2-,5/2+) 4178 10 D+Q +0.®7
1651.22 5/2+ 4669 2
1337.53 712+ 4983 3
1178.98 3/2- 5141 6 D+Q 0.08
880.64 5/2+ 5439 10 D+Q +0.18
855.65 1/2+ 5464 10 5(Q/D)=+0.013 or -3.15.
845.18 5/2- 5475 8
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Adopted L evels, Gammas (continued)

y(*3Sc) (continued)

Ei(evel) T Er(level) J E,' I Mult.8® 59 Comments
151.79 3/2+ 6168 100 D+Q +0.(8
6431.04 23/2+ 5519.00 19/2+ 91210 1003 E2 B(E2)(W.u.)=5.76.
3123.73 19/2- 33074 873 M2 B(M2)(W.u.)=0.0314.
6685.1 1/2- 2580.8 (5/2) 4104 13
2094.8 3/2- 4590 79
1962.89 (3/2,5/2)- 4722 42
1178.98 3/2- 5506 38
880.64 5/2+ 5804 33
855.65 1/2+ 5829 25
472.60 3/2- 6212 29
151.79 3/2+ 6533 100
6696.2 5/2 3683.2 (3/2,5/2,712) 3013 5
33268  (3/2-to 11/2) 3369 5
2383.1 3/2(+) 4313 9 5(Q/D)=-0.1310 or -4.2+10-15 for Jn(2383)=7/2
and +0.2010 for Jr(2383)=3/2.
1962.89 (312,572 4733 5 D+Q 0.8
1651.22 52+ 5044 11 D+Q -0.a7
1337.53 7/2+ 5359 11 5(Q/D)=-0.146 or -23 +o-12.
1178.98 3/2- 5517 7
1158.76 3/2+ 5537 7
880.64 5/2+ 5815 32 D+Q +0.03
845.18 5/2- 5851 7 D+Q -0.210
472.60 3/2- 6223 2 D+Q +0.22
151.79 3/2+ 6544 100 D+Q -0.4
0 712- 6695 27 D+Q +0.02
6777.3 5/2 44553 (5/2,9/2) 2322 64
2988.12 15/2- 3790 45
2580.8 (5/2) 4196 55
2383.1 3/2(+) 4394 36
2142.0 (3/2-52+) 4635 82
1651.22 5/2+ 5125 91
1408.09 712- 5369 18
1337.53 712+ 5440 27
1178.98 3/2- 5598 100
880.64 5/2+ 5896 91
855.65 1/2+ 5921 45
845.18 5/2- 5932 82
472.60 3/2- 6304 91
151.79 3/2+ 6625 82
6818.42 (21/2+) 6172.98 19/2+ 64514 1005 M1
5231.33 17/2+ 1586.9 29.227 E2
3691.018 100
6918.6 712 3843.0 < 9/2) 3076 3
3326.8 (3/2- to 11/2-) 3592 6
3260.1 (712,912 3658 6
2874.7 (5/2+,9/2+) 4044 3
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Adopted L evels, Gammas (continued)

y(*3Sc) (continued)

Ei(evel) T Er(level) J E,' I Mult.8® 59 Comments
27954 (3210 9/2)- 4123 3
1882.8 (5/2,9/2)- 5034 5
1408.09 712- 5511 5 D+Q -0.04
880.64 52+ 6037 3
845.18 5/2- 6074 100 D+Q 0.®
0 712- 6917 11 D+Q -0.28
7106.88 23/2+ 6818.42 (21/2+) 28814 8.04 M1
6431.04 23/2+ 675.9 1004 M1
6283.49 21/2+ 823.2 693 M1
6172.98 19/2+ 933.6 131 E2
7118.8 (11/2+ to 19/2+) 3755.43 15/2+ 33622 100
7273.5 (11/2+ to 19/2+) 3755.43 15/2+ 35169 100
7344.1 3/2-,512 3860.1 <712) 3484 13
3807.2 712- 3537 39
3683.2 (3/12,5/2,712) 3661 10
3645.6 (3/2,5/2,7/2-) 3698 10
31593  (3/2-5/2,7/2+) 4184 19
21145 5229 6
1651.22 5/2+ 5692 19
1337.53 712+ 6007 6
1178.98 3/2- 6165 6
1158.76 3/2+ 6185 6
880.64 5/2+ 6463 100
151.79 3/2+ 7191 55
0 712- 7343 32
7359.16 25/2+ 7106.88 23/2+ 25213 2.82 M1 B(M1)(W.u.)=0.10911.
6431.04 23/2+ 927.6 1003 M1 B(M1)(W.u.)=0.0786.
6283.49 21/2+ 1075.8 081 E2 B(E2)(W.u.)=1.0QL5.
7394.18 3/2-,5/2+ 4430.2 (1/2+,3/2,512) 2964 20
4007.3 (3/2,5/2)+ 3387 28
3756.5  (3/2-5/2,7/2+) 3637 8
3463.3 5/2- 3931 12
3452.1 5/2+ 3942 12
2874.7 (5/2+,9/2+) 4519 8
2860.8  (1/2,3/2,5/2)0+ 4534 8
2795.4 (3/2 to 9/2)- 4598 4
2580.8 (5/2) 4813 4
2383.1 3/2(+) 5011 4
2142.0 (3/2-52+) 5252 4
21145 5279 28
1811.1 3/2- 5583 8
1651.22 52+ 5742 8
1408.09 712- 5986 4
1337.53 712+ 6057 4
1178.98 3/2- 6215 16
1158.76 3/2+ 6235 40

Continued on next page (footnotes at end of table)
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Adopted L evels, Gammas (continued)

y(*3Sc) (continued)

Ei(evel) T Er(level) J E,' I Mult.8® Comments
880.64 5/2+ 6513 32
855.65 1/2+ 6538 20
845.18 5/2- 6548 16
472.60 3/2- 6921 8
151.79 3/2+ 7241 100
0 712- 7393 4
7512.3 (5/2+,7/2,9/2) 4371.5 5/2-,7/2- 3141 12
4038.8 712- 3474 3
3807.2 712- 3705 10
2840.7 (5/12,7/2)+ 4671 3
28111 (5/27/2,9/2) 4701 3
2553.54 11/2+ 4960 3
1932.55 9/2+ 5580 100
1882.8 (5/2,9/2)- 5627 3
1158.76 3/2+ 6353 5
845.18 5/2- 6666 3
0 712- 7511 22
7581.4 (3/2-,5/2,7/2+) 4430.2 (1/2+,3/2,5/2) 3151 3
3683.2 (3/12,5/2,712) 3898 18
3503.2 712- 4078 5
3452.1 5/2+ 4129 8
3375.3 (7/12,9/2)- 4207 5
2860.8  (1/2.3/25/2)+ 4721 3
2142.0 (3/2-,5/2+) 5439 13
880.64 5/2+ 6700 100
151.79 3/2+ 7428 93
0 712- 7580 5
8010.1 (15/2+ to 23/2+) 5519.00 19/2+ 249B.0 100
8434.37 23/2- 3123.73 19/2- 531015 100 E2
8703.06 25/2(+) 7106.88 23/2+ 15932 111 M1
6431.04 23/2+ 2271.8 1004 D
8831.84 272+ 7359.16 25/2+ 147215 1003 M1 B(M1)(W.u.)=0.08919.
7106.88 23/2+ 1724.8 5.09 E2 B(E2)(W.u.)=2.78.
9218.8 (21/2-) 6067.23 19/2- 315134 100 (M1)
9578.86 (2712+) 7359.16 25/2+ 22192 70 17 M1
6431.04 23/2+ 3147.2 1004 E2
9995.10 25/2(-) 8555.56 23/2- 143915 1004 M1
7106.88 23/2+ 2887.8 4410 El
10084.47 27/2- 8703.06 25/2(+) 1381.2 384 E1l
8555.56 23/2- 1529.0 496 E2
8434.37 23/2- 1650.2 1004 E2
7359.16 25/2+ 2725.8 28.413 El
10178.6 (19/2+ to 27/2+) 7106.88 23/2+ 3075.6 100
10436.84 (25/2+) 7106.88 23/2+ 33229 100 M1
10613.21 (2712-) 8434.37 23/2- 21768 4.46 E2
7359.16 25/2+ 32539 1004  (E1)

Continued on next page (footnotes at end of table)
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Adopted L evels, Gammas (continued)

y(*3Sc) (continued)

Ei(evel) T Er(level) J E,' I Mult.8® 59 Comments
10856.18 (2712-) 10084.47 27/2- 77146 10.312 M1
9995.10 25/2(-) 860.2 122 M1
7359.16 25/2+ 349704 1004  (E1)
11252.0 7359.16 25/2+ 38923% 100
11355.60 27/2- 8555.56 23/2- 27925 1004 E2
8434.37 23/2- 2920.20 132 E2
7359.16 25/2+ 3997.3 494 E1l
11661.0 8555.56 23/2- 310543 100
11807.36 29/2(-) 10856.18 (27/2-) 9580 201 M1
9578.86 (27/2+) 2228.0 292 El
8831.84 27/2+ 2975.2 1003 D
11920.54 25/2(+) 7359.16 25/2+ 456(B5 66 6 M1
6431.04 23/2+ 5489.6 1004 M1
12053.33 29/2(-) 10084.47 27/2- 1968.8 1004 (M1)
9995.10 25/2(-) 2058.2 256 E2
12073.15 (29/2-) 10613.21 (27/2-) 1461 100 M1
12614.84 (31/2)- 10856.18 (27/29) 17579 141 E2
10084.47 27/2- 2530.6 1003 (E2)
12703.9 8555.56 23/2- 414881 100
12804.39  (25/2,27/2,29/2) 10613.21 (2712-) 2199.8 5612
8831.84 27/2+ 3972.3 1004
13044.65 (29/2+) 10436.84 (25/2+) 26028 613 E2
8831.84 27/2+ 4213.08 1004 M1
8703.06 25/2(+) 4341.3 818 E2
7359.16 25/2+ 5684.9 834 E2
13116.57 (31/2-) 12073.15 (29/2-) 10436 322 M1
10613.21 (2712-) 25031 1004  E2
13122.7 10084.47 27/2- 303851 100
13584.1 (29/2+) 8831.84 27/2+ 47520 1006 (M1)
14405.80 (33/2-) 13116.57 (31/2-) 128R2 797 M1
12614.84 (31/2)- 1791.2 1004 D
12053.33 29/2(-) 2353.3 272 E2
11807.36 29/2(-) 2598.0 482 (E2)
14451.1 (29/2+) 11920.54 25/2(+) 25304 1004 E2
11807.36 29/2(-) 26445 419 E1
8831.84 2712+ 5620.% 6113 M1
14561.2 31/2- 12053.33 29/2(-) 25080 6119 M1
11355.60 27/2- 3205.3 1004 E2
14914.3 31/2 8831.84 27/2+ 608130 100 Q
15910.7 (33/2+) 13044.65 (29/2+) 286&3 1005 E2
12614.84 (31/2)- 3296.9 352 El
16703.6 13116.57 (31/2-) 358659 100
16708.4 13584.1 (29/2+) 312422 100
16711.2 12804.39 (25/2,27/2,29/2) 3906.6 100
17767.4 (35/2) 14914.3 31/2 285219 100 (E2)
17921.1 (31/2+) 14451.1 (29/2+) 346®8 100 (M1)

Continued on next page (footnotes at end of table)
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Adopted L evels, Gammas (continued)

y(*3Sc) (continued)

Ei(evel) T Er(level) J E,' I Mult.8® 59 Comments
18196.8 35/2- 14561.2 31/2- 363534 100 E2
18765.3 (37/2) 17767.4 (35/2) 99719 100 M1
19208.6 (37/2+) 17767.4 (35/2) 144®7 6010 M1
15910.7 (33/2+) 3298.8 1005 E2

T Values with AE are primarily from3Ti & decay, t60,pry), (*°F,p2ny), (®°Neapy) and €*Mg,apy). Weighted
averages are taken when available. Others are from leestyprifferences.

* Weighted average of all availabjeray data.

8 From y(6), y(lin pol) or yy(6) data in (py), (a.py), (*°0,pry), (*9F,p2ry), (*°Ne.apy) and E*Mg,apy).

¢ Primarily from (@,py), (p.y), (*°0,pry), (*9F,p2ny). If T4, is unknown and parity is determined not by polarization

measurements, evaluators use D and Q, instead of M1 and H2] @nd M2.
a y seen in (py) only.

b placement of transition in the level scheme is uncertain.

12-0sE
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315C),-22

NUCLEAR DATA SHEETS

515C),-22

(B) y sequence based on 7/2-

35/2- 18196.8
3635

31/2- lﬂ
3205

27/2- 11355.60

19/2-

(A) y sequence based on g.s

3123.73

19/2-

6067.23

3959.87

(C) y sequence based on

19/2+
(37/2+) 19208.6
3299
(33/2+) 15910.7
2866
(29/2+) 13044.65
2608
(2512+) y 10436.84
5685
(D) y sequence based on 3/2+
3330
(E) y sequence based on 5/2+
25/2+ 7359.16
23/2+ 7106.88 1
1076
23/2+ 6431.04
19/2+ 6172.98 212+ ‘ 6283.49
ot 5519.00 / 1058
E ; \ 17/2+ i 5231.33
3049 ‘ 3160
3755.43
A 13/2+ ‘ 3142.05
2553.54 1210
92+ l 1932.55
‘ I
712+ 1337.53 1052 }
T
il Nsz 4| woss
1186 ‘ ‘ v
32+ 151.79 &
Ay oy
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315C,-23

NUCLEAR DATA SHEETS

515623

43Ti £ decay (509 ms)

1987Hol14

Parent:43Ti: E=0; J=7/2-; Ty ;=509 ms5; Q(g.5.)=68677; %¢=100

43Ti-Q(g.s.): From 2011AuZZ.

1987H014:3Ti nuclides were produced by tHf8Ca(a,n) reaction with an 18 MeV alpha beam from the MC-20 cyclotod
the University of Jyvaskyla3-rays were detected by a 5Q0m, 300 mn? Si(Au) surface-barrier detector andrays by

a 15.5% Ge detector. Measured,By, E(3). Deduced levelsp- and y-branchings, T,,. Comparison with shell-model

calculations.
ers:

T1/2 and isotopic identification: 1967Al08, 1963Va37, 1961J&20 1960Jal2), 1954Ty33, 1948Sc20.
BT 1969Va4l (also 1963Va37), 1961Ja22.

y: 1971BIZH.

T From least-squares fit toyEata.
* From Adopted Levels.

435¢ Levels

E(level)f J

0

151.2514

472.73*

845.179
1408.039
1882.53
1963.04
2288.4010
2335.4710
2458.6810
2760.1010
3259.710
3631.710

7/2-
3/2+
3/2-
5/2-
7/2-
(5/2,9/2)-
(3/2,5/2)-
5/2-
5/2-
(5/2,9/2)-
(5/2,9/2)-
(712,9/2)-
(5/2-,7/2-,9/2-)

# Intensity balance gives apparedit feeding of 0.11%6.

y(4330)

Ey Ei(level) T Ef(level) J
151.9 151.25 3/2+ 0 712-
472.74 472.7 3/2- 0 712-
562.92 1408.03 712- 845.17 5/2-
845.21 845.17 5/2- 0 712-
880.75 2288.40 5/2- 1408.03 712-
936.08  1408.03 7/2- 472.7 3/2-

1408.01 1408.03 712- 0 712-

1443.53 2288.40 5/2- 845.17 5/2-

1490.22 1963.0 (3/12,5/2)- 472.7 3/2-

1815.44  2288.40 5/2- 472.7 3/2-

1882.53 1882.5 (5/2,9/2)- 0 712-

2137.11  2288.40 5/2- 151.25  3/2+

2288.31 2288.40 5/2- 0 712-

2335.41  2335.47 5/2- 0 7/2-

2458.61 2458.68 (5/2,9/2)- 0 7/2-

2760.01  2760.10 (5/2,9/2)- 0 7/2-

3259.610 3259.7 (7/2,9/2)- 0 712-

3631.510 3631.7 (5/2-,712-,9/2-) 0 7/2-

T For absolute intensity per 100 decays, multiply by 0.644
* From Adopted Gammas.
a Estimated (evaluators) from Idg't>8.5 and (213%).

W

Mult. ¥

2.2
4.80
28
62.99
12
12
12.

M1+E2

M1+E2

M1+E2

M1+E2

+0.154

+0.155

+0.216

+0.085
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315Cy,-24

NUCLEAR DATA SHEETS

515C),-24

43Ti £ decay (509 ms)

1987H014 (continued)

£,B" radiatons

There is an apparei@™ feeding of 0.11%6 to the 3/2- at 472.7 giving an unrealistic I6ig6.3 for 7/2- to 3/2-. This
imbalance is due either to missingtransitions to the 472.7 level or to intensity problems ia ytrays involved.

Ee E(level)
(3235 3631.7
(3607) 3259.7
(4107) 2760.10
(4408) 2458.68
(4532) 2335.47
(4579) 2288.40
(4904) 1963.0
(4985) 1882.5
(5459) 1408.03
(6022) 845.17
(6716 151.25
(6867) 0

le

Log ft

l(e+B")

Comments

0.0002¢

0.00012

0.0012

0.0042

0.0018

0.018

%1075 3

0.000735

0.0012

0.0038

<0.0001

0.0824616

54011

5.868

4947

4.467

4917

3.857

6.3520

5.329

5.137

4787

>8.5

3.5549

0.0164

0.0112

0.203

0.9113

0.386

467

0.02210

0.265

0.6710

264

<0.07

90.314

T Placement of transition in the level scheme is uncertain.

av E3=974.033.
€K=0.0147015.
€L=0.00147815.
£M+=0.00025182.
av E3=1149.034.
£K=0.009248.
€L.=0.0009298.
£€M+=0.00015831.
av E3=1386.534.
£K=0.005464.
€L.=0.0005494.
eM+=9.34x 1075 7.
av EB=1530.934.
€K=0.004143.
€L=0.0004163.
EM+=7.08x 10> 5.
av E=1590.134.
€K=0.00371823.
€L=0.00037372.
eM+=6.36x10° 4.
av EB=1612.734.
€K=0.00357421.
€L=0.00035922.
eM+=6.12x107° 4.
av EB=1769.534.
£K=0.00275515.
€L=0.0002768L.
eM+=4.71x1075 3.
av E3=1808.434.
£K=0.00259214.
€L.=0.00026051.
EM+=4.436x107° 24,
av EB=2038.534.
€K=0.0018539.
€L=0.00018629.
eM+=3.171x107° 15,
av EB=2312.835.
£K=0.0013006.
€L.=0.00013066.
eM+=2.225<107° 10.
av PB=2663.534.
€K=0.0018728.
€L=0.00018838.
eM+=3.207x107° 13.
av EB=2726.735.
£K=0.0008193.
£L=8.22x107° 3.
eM+=1.400<107° 5.
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43Sc,,-25 NUCLEAR DATA SHEETS 215025

Decay Scheme

Intensities: |, ce) per 100 parent decays

7/2- 0
509 ms
/ Q+=6867
%e +%B+=100.0 43T
2211
©
& / +
S / B' e Log ft
g /
BR2)_ > & ___________ 36317y 0016 Q00026 540
$
(@12) LA S 3259.7 0011 Q00011 586
s & & /
O %)
N & A X 4
(512) AR 22y 37[20 2760.10 / 0.20 00012  4.94
& ! O " N &
& > ¥ Y
(5/2) T EIPOLH S g’i . © 2458.68 0.91 0.0042 446
5/2- VR A A Nl o 2335.47, 0.38 00016 4.91
5/2- S o & 2288.40 46 0018 385
G N oo 1963.0 0022 7E-5 635
G2) ) 1882.5, 026 000075 532
o S & &
A /
7/2- TS ¢ 1408.03 0.67 00014 513
&
&
5/2- A 845.17 26 00038 478
2 5
N /
3/2- v 4727,
N /
32+ N 151.25,/ 007  <0.0001 85
7/2- i Q 90.2 0.0826 3554
43
215G
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515C),-26

333c,,-26 NUCLEAR DATA SHEETS
Be(®8Ni Xy):isomers  2011H002
2011H002: EY®Ni)=550 MeV/nucleon beam was produced from the UNILAC-Sl8cederator complex at the GSI

Helmholtzzentrum fur Schwerionenforschung mbH, Darntst&érmany. Target of 4 g/cinBe. Reaction products were
separated by a 70 m long fragment separator (FRS) and igehbfj time-of-flight and energy loss in the MUSIC detec-
tors. y-rays were detected by 15 high-resoluation and high-effagieCLUSTER germanium detectors. Measured .

Deduced levels.

B(M2)(W.u.)=0.062.

435c Levels
E(level) JT
0 712-
151.62 3/2+
2987 15/2-
3123 19/2-
T From Adopted Levels.
y(4330)
Ei(level) T Et(level) J Ey Mult. of Comments
151.6 3/2+ 0 7/2- 151.8 M2 0.0406
3123 19/2- 2987 15/2- 13583 E2 0.093

T Calculated values from 2008Ki07.

B(M2)(W.u.)=2.67.
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435¢,,-27 NUCLEAR DATA SHEETS 215G5-27

24Mg(*Mg,apy)  2007Ch40

2007Ch40: E=94 MeV beam from Berkeley 88-In cyclotron. ®amf self-supporting 0.5 mg/ch?*Mg. y-rays were detected
by the Gammasphere array of 102 Compton-suppressed HP&etalstand charged particles by an array of 95 Csl(T1)
detectors with a 65% efficiency for detectianparticles and 50% for protons. Measureg, Ey, yy, y(6), yy(6)(DCO).
Deduced levels, Jg, y branching ratios.

A similar experiment was done by 2007Ch40 using the reac#@i(?°Ne,apy). The y-ray energies and angular distribution/
correlation coefficients are averages from the two experime

43Sc Levels
Nuclear Level Sequences
A ysequence based on g.s.
B ysequence based on 7/2-.
C ysequence based on 19/2+.
D ysequence based on 3/2+.
E ysequence based on 5/2+.
Seq. E(level) Jt LV
A 0.0 7/2-
D 152.2511 3/2+ 438us7
845.4220 5/2-
E 880.9710 5/2+
D 1337.859 712+
B 1408.3816 7/2-
A 1830.629 11/2-
E 1932.8310 9/2+
D 2554.0710  11/2+
B 2635.7212  11/2-
A 2988.7411  15/2-
A 3124.3213  19/2- 472 nsA
E 3142.4611  13/2+
3293.55 7/2-
D 3756.0411  15/2+
B 3960.3111  15/2-
4301.55
4383.6723  17/2(-)
E 5232.0213  17/2+
D 5519.5312  19/2+
5793.9523
B 6067.7012  19/2-
C 6173.5314  19/2+
E 6284.0414  21/2+
D 6431.6013  23/2+
6818.9815 (21/2+)
C 7107.4313  23/2+
7118.410
7273.110
E 7359.7714  25/2+
8010.64
8434.5617  23/2-
B 8555.8914  23/2-
8703.5315 25/2(+)
D 8832.3216  27/2+

9219.24  (21/2-)
9579.3518  (27/2+)
9995.3416  25/2(-)
10084.8514  27/2-
10179.16
C  10437.432 (25/2+)

Continued on next page (footnotes at end of table)
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435¢,,-28 NUCLEAR DATA SHEETS 315628

24Mg(**Mg,apy)  2007Ch40 (continued)

433c Levels (continued)

Seq. E(level) Jr Ty0*

10613.8217  (27/2-)
10856.8616  (27/2-)
11252.610  25/2+
B 11355.6722  27/2-
11661.35
11807.6717  29/2(-)
11921.65  25/2(+)
12053.7216  29/2(-)
12073.7618  (29/2-)
12615.4516  (31/2)-
12704.210
12804.74
C 1304533  (29/2+)
13117.2018  (31/2-)
13123.16
13584.611  (29/2+)
14406.6117  (33/2-)
14452.14  (29/2+)
B 14561.43 31/2-

14916.75 31/2
C  15911.63  (33/2+)

16704.311

16708.911

16711.511

17769.85 (35/2)

17922.05  (31/2+)
B 18197.011  35/2-

18767.75 (37/2)
C 1921054  (37/2+)

T From least squares fit toyEdata (by compilers). The normalizex?=5.8 for the uncertainties as quoted by
2007Ch40. This value is much larger than the critigdE1.5. The uncertainties of the following tgnrays were
increased by a factor of 2 or 3 to get an acceptable fit with atimed x2=2.5: 287.9, 860.4, 1157.5, 1595.2, 2177.8,
2369.6, 2418.3, 2598.0, 2725.6, 6081.0. It should be thatuticertainties for level energies quoted in table V of
2007Ch40 are much larger than those given here.

* From Adopted Levels.

y(**Sc)
The DCO values are for90° (range of 69.8-110.2) and forward/ backward angles (58:129.9 range). The gates
are onAJ=2, quadrupole oAJ=0, dipole transitions, unless otherwise stated. Expeeadues forAJ=1, dipole gate
are: 1.6 forAJ=2, quadrupole oAJ=0, dipole; 1.0 forAJ=1, dipole; 0.5 to 1.9 foAJ=1, dipole+quadrupole; 1.1 to
1.7 for AJ=0, dipole+quadrupole. Expected values AJ~2, quadrupole gate are: 1.0 #4d=2, quadrupole oAJ=0,
dipole; 0.6 forAJ=1, dipole; 0.3 to 1.2 foAJ=1, dipole+quadrupole; 0.6 to 1.1 fAd=0, dipole+quadrupole.

Ei(level) T Et(level) J E,/f ly Mult.*®  Comments
845.42 5/2- 0.0 7/2- 845.3 0.487 M1
880.97 5/2+ 152.25 3/2+ 7287 49.116 M1 a2=-0.355.
a4=+0.136.
0.0 712- 880.%22 1.9512 E1
1337.85 712+ 880.97 52+ 45617 3.7216 M1
152.25 3/2+ 1185.6 9.14 E2 a2=+0.415.
a4=-0.087.
0.0 712- 1338.0L 24113 E1 DCO=1.0311.

Continued on next page (footnotes at end of table)
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315C,-29

NUCLEAR DATA SHEETS

515C,-29

2Mg(**Mg,apy)

2007Ch40 (continued)

y(*3Sc) (continued)

Ei(level) T Er(level) J E,/f ly Mult.*®  Comments
1408.38 7/2- 845.42 5/2- 562D 0.456 M1
0.0 712- 1408.2 2.15 M1 DCO0=1.1923.
1830.62 11/2- 0.0 712- 18305 37.724 E2 DCO=1.043.
a2=+0.363.
a4=-0.014.
1932.83 9/2+ 1337.85 712+ 59511 10.83 M1
880.97 5/2+ 1051.9 29.49 E2 a2=+0.2%.
a4=-0.077.
2554.07  11/2+ 1932.83 9/2+ 62113 5.9421 M1 a2=-0.438.
a4=-0.0110.
1337.85 712+ 1216.1 46020 E2
2635.72 11/2- 1830.62 11/2- 80434 0.7610 M1 DC0=0.4914.
1408.38 712- 1227.8 1.9025 E2
0.0 7/2- 2636.(8 2.34 E2
2988.74 15/2- 1830.62 11/2- 115718 15.25 E2 DCO=1.055.
a2=+0.386.
a4=-0.028.
3124.32 19/2- 2988.74 15/2- 13515 1.738 E2
3142.46  13/2+ 2554.07  11/2+ 58812 3.0211 M1
1932.83 9/2+ 1209.17 31.010 E2 a2=+0.273.
a4=+0.085.
3293.5 712- 1932.83 9/2+ 136046 05210 E1
3756.04  15/2+ 3142.46  13/2+ 61315 32410 M1 a2=-0.428.
a4=+0.0610.
2988.74 15/2- 766.2 0.917 El DCO0=0.7312.
2554.07  11/2+ 1202.1 6.3222 E2
3960.31 15/2- 2988.74 15/2- 97115 2.2810 M1 DCO=1.0118.
2635.72 11/2- 1324.% 25213 E2 DC0=0.9610.
1830.62 11/2- 2129.1 14.55 E2 DCO=1.034.
a2=+0.324.
a4=-0.145.
4301.5 1932.83 9/2+ 2368% 0.549
4383.67  17/2(-) 2988.74 15/2- 139429 1.4311 M1 DC0O=0.545.
5232.02 17/2+ 3756.04  15/2+ 147610 5.5421 M1
5519.53  19/2+ 5232.02 17/2+ 28719 1.817 M1 a2=-0.4312.
a4=+0.0917.
3756.04  15/2+ 1763.3 23.07 E2 a2=+0.5010.
a4=-0.0410.
3124.32 19/2- 2394.9 79.425 E1 DCO=1.021.
a2=+0.401.
a4=+0.012.
5793.95 3960.31 15/2- 1833% 1.9018
6067.70 19/2- 3960.31 15/2- 210713 15.15 E2 DC0=0.963.
a2=+0.374.
a4=-0.086.
2988.74 15/2- 3079.Q 47618 E2 DCO=1.075.
a2=+0.166.
a4=-0.278.
6173.53  19/2+ 5519.53  19/2+ 65329 1.089 M1
5232.02 17/2+ 941.4 1.828 M1
3756.04  15/2+ 2418.2% 19310 E2
3124.32 19/2- 3048.8 0.6315 E1
6284.04  21/2+ 5519.53  19/2+ 7643 2.2315 M1 DCO=0.7023.
5232.02 17/2+ 1052.9 0.256 E2
3124.32 19/2- 3159.8 8.28 E1d DC0=0.918.
6431.60 23/2+ 5519.53  19/2+ 91210 1003 E2 DCO=1.012.

Continued on next page (footnotes at end of table)
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333¢,,-30 NUCLEAR DATA SHEETS 335¢,,-30
24Mg(®*Mg,apy)  2007Ch40 (continued)
y(*3Sc) (continued)

Ei(level) T Er(level) J E,/f ly Mult.*®  Comments
a2=+0.373.
a4=+0.034.

3124.32 19/2- 3307.8 8.53 M2
6818.98 (21/2+) 6173.53 19/2+ 64514 2.1911 M1
5232.02 17/2+ 1586.9 0.646 E2
7107.43 23/2+ 6818.98 (21/2+) 28814 0.605 M1
6431.60 23/2+ 675.9 7.33 M1 DCO=1.064.
a2=+0.547.
a4=+0.2110.
6284.04  21/2+ 823.3 48620 M1 DCO0=0.6015.
6173.53 19/2+ 933.6 0.9011 Ez2
7118.4 3756.04 15/2+ 33621 0.267
7273.1 3756.04 15/2+ 3516® 0.485
7359.77 25/2+ 7107.43 23/2+ 25213 2.049 M1
6431.60 23/2+ 928.2 76.224 M1 DCO=0.681.
a2=-0.183.
a4=+0.104.
6284.04 21/2+ 1075.8 0.568 E2
8010.6 5519.53 19/2+ 24913 2.1718
8434.56 23/2- 6067.70 19/2- 23698 1.269
3124.32 19/2- 5310.% 10.712 EZ DCO0O=1.4222.
a2=+0.199.
a4=-0.0812.
8555.89 23/2- 6067.70 19/2- 248812 13.34 E2 DCO=1.147.
a2=+0.155.
a4=-0.187.
8703.53  25/2(+) 7107.43 23/2+ 15952 0.959 M1
6431.60 23/2+ 2271.8 8.03 D DCO=0.545.
a2=-0.3116.
a4=-0.2221.
8832.32 27/2+ 7359.77 25/2+ 147205 36.111 M1 DCO0O=0.733.
a2=-0.153.
a4=+0.104.
7107.43 23/2+ 1724.3 14711 E2
9219.2 (21/2-) 6067.70 19/2- 315134 1.629 (M1)° DCO=1.1415.
9579.35 (27/2+) 7359.77 25/2+ 22122 1.2811 M1
6431.60 23/2+ 3147.2 24315 E2
9995.34  25/2(-) 8555.89 23/2- 143915 2.0211 M1 DCO0=0.664.
7107.43 23/2+ 2887.8 1.109 El
10084.85 27/2- 8703.53 25/2(+) 13812 3.3714 E1 DCO0=0.473.
8555.89 23/2- 1529.Q 45718 E2 DCO=1.198.
8434.56 23/2- 1650.3 8.33 E2 DCO0O=0.947.
a2=+0.336.
a4=+0.068.
7359.77 25/2+ 2725.82 23611 E1 DC0=0.6814.

10179.1 7107.43 23/2+ 3071% 0.578

10437.43 (25/2+) 7107.43 23/2+ 33229 1.7110 M1

10613.82  (27/2-) 8434.56 23/2- 21768 0.326 EX DCO=1.14.

7359.77 25/2+ 3253.9 8.23 (E1) DCO=0.553.
a2=-0.154.
a4=-0.086.

10856.86  (27/2-) 10084.85 2712- 7746 0.429 M1

9995.34  25/2(-) 860.2° 0.646 M1 DCO0=0.4310.

7359.77 25/2+ 3497.0 45418 (E1) DCO0=0.5%.
a2=-0.046.
a4=-0.038.

Continued on next page (footnotes at end of table)

119



315C),-31

NUCLEAR DATA SHEETS

515Cy,-31

2Mg(**Mg,apy)

2007Ch40 (continued)

y(*3Sc) (continued)

Ei(level) T Er(level) J E,/f ly Mult.*®  Comments
11252.6 25/2+ 7359.77 25/2+ 38986 2.6713
11355.67 27/2- 8555.89 23/2- 27925 25312 E2 DC0=0.9910.
8434.56 23/2- 2920.20 0.256 E2
7359.77 25/2+ 3997.3 1.348 El
11661.3 8555.89 23/2- 310543 0.585
11807.67 29/2(-) 10856.86 (27/2-) 95130 1.208 M1 DCO=0.7011.
9579.35 (27/2+) 22284 1.7811 E1l
8832.32 27/2+ 2975.2 56620 D¢ DCO=0.715.
a2=-0.3512.
a4=+0.1016.
11921.6 25/2(+) 7359.77 25/2+ 45685 1.768 M1 DCO0=1.028.
6431.60 23/2+ 5489.6 24311 M1 DCO0O=0.8411.
12053.72 29/2(-) 10084.85 27/2- 1968.8 4.8924 (M1) DC0=0.9212.
a2=-0.149.
a4=+0.0612.
9995.34 25/2(-) 2058.2 1.519 E2
12073.76  (29/2-) 10613.82 (27/2-) 146Q1 2.2614 m1d DCO=1.0515.
12615.45 (31/2)- 10856.86 (27/2-) 17579 1.6211 E2
10084.85 2712- 2530.6 10.64 (E2) DCO=1.33.
a2=+0.186.
a4=-0.338.
12704.2 8555.89 23/2- 414881 0.163
12804.7 10613.82 (27/2-) 219038 0.606
8832.32 2712+ 3972.3 1.377
13045.3 (29/2+) 10437.43 (25/2+) 26028 1.116 E2
8832.32 2712+ 4213.8 1.718 m1¢ DCO=0.7617.
8703.53 25/2(+) 4341.3 1.257 E2
7359.77 25/2+ 5684.9 1.478 E2
13117.20 (31/2) 12073.76 (29/2) 10436 0.9517 M1 DCO=0.6415.
10613.82 (27/2) 25031 3.0014 EX DCO=1.7320.
13123.1 10084.85 27/2- 303851 1.0410
13584.6  (29/2+) 8832.32 27/2+ 47580 1.237 (M1)°  DCO=0.489.
a2=-0.2821.
a4=+0.23.
14406.61 (33/2-) 13117.20 (31/2-) 128R2 0.447 M1
12615.45 (31/2)- 1791.2 48020 D DC0=0.477.
a2=-0.5213.
a4=-0.1718.
12053.72  29/2(-) 2353.2 1.4210 EZ DCO=1.04.
11807.67 29/2() 2598.0° 2.3311 (E2) a2=+0.4124.
a4=+0.43.
14452.1 (29/2+) 11921.6 25/2(+) 25304 2.4512 E2
11807.67 29/2() 26445 1238 E1
8832.32 27/2+ 5620.% 1.828 M1
14561.4 31/2- 12053.72  29/2(-) 25080 0.719 M1
11355.67 2712- 3205.3 1.6911 EZX DCO=1.1116.
14916.7 31/2 8832.32 2712+ 608130 4.0514 Q DCO=1.1912.
a2=+0.445.
a4=-0.217.
15911.6 (33/2+) 13045.3 (29/2+) 286@3 2.8913 E2
12615.45 (31/2)- 32968 1017 E1
16704.3 13117.20 (31/2-) 3586 0.546
16708.9 13584.6 (29/2+) 312422 0.645
16711.5 12804.7 3906% 0.766
17769.8  (35/2) 14916.7  31/2 285219 25711 (E2)  a2=+0.1018.
a4=-0.43.

Continued on next page (footnotes at end of table)
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435¢,,-32 NUCLEAR DATA SHEETS 315532

24Mg(**Mg,apy)  2007Ch40 (continued)

y(*3Sc) (continued)

Ei(level) T Er(level) J E,/f ly Mult.*®  Comments
17922.0 (31/2+) 144521  (29/2+) 34628 1.709 (M1)  DCO=0.7710.
18197.0 35/2- 14561.4 31/2- 363334 0.986 EX DCO=1.23.
18767.7 (37/2) 17769.8 (35/2) 99719 0.654 M1 DCO=0.6517.

192105  (37/2+) 17769.8  (35/2) 144®7 0.754 M1
15911.6  (33/2+) 3298.8 1.097 E2

T The quoted uncertainties are statistical only. Above 3.3/Mmaximum range of calibration curve), systematic
uncertainties can be 1-2 keV.
Transitions with mult=M1 may include E2 admixture.
§ Transitions with mult=M1 may include E2 admixture.
a Poor fit in the level scheme. The uncertainty is increased factar of 2 for fitting purposes.
b Poor fit in the level scheme. The uncertainty is increased fact@r of 3 for fitting purposes.
¢ DCO value corresponds to an alternative DCO-like analysis.
d DCO value corresponds to gate Ad=2, quadrupole transition.

27p1(*80,2ny)  2008Fe02

2008Fe02: E=75 MeV beam provided by Tandem acceleratorMitQRsay. Measured rays with one clover and three single
Ge detectors with BGO Compton suppression. Lifetime of momeasured by(t) as a side measurement (for confirmation
purposes of main measurements ¥"Nd and14°Nd) as thel®0 beam was hitting the target frame made of aluminium.

43sc Levels
E(evel) JT  Typ Comments
0 712-
1830 11/2-
2988 15/2-

3124 19/2- 481 n® Ty from y(t) (2008Fe02).

T From Adopted Levels.

y(**sc)
Ei(level) T Et(level) JF Ey
1830 11/2- 0 7/2- 1830
2988 15/2- 1830 11/2- 1158
3124 19/2- 2988 15/2- 136
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435¢,,-33 NUCLEAR DATA SHEETS 3156;-33

2IAI(3%F,p2ny)  2004M 047,1976P003

2004Mo47: E=50 MeV beam was produced from the tandem aeteteat the Japan Atomic Energy Research Institute (JAERI).
Target of a 0.92 mg/ch27Al foil on 10 mg/cn? natural Pb backingy-rays were detected by the GEMINI-II array of 16
HPGe detectors with BGO anti-Comption shields. Measurgdl & yy, y(0). Deduced levels Jir. Comparison with shell
model predictions.

1976P003: E=40 Me\t°F beam was produced at the Brookhaven National Laborat@ngeT of aluminum evaporated onto a
tungsten backingy-rays were detected by Ge(Li) detectors. Measurgdlf yy, y(6), y(lin pol). Deduced levels, 1> by
recoil distance method.

1981Da06:2’Al(1°F,p2ry) E=45.5 MeV. Measuregy(6,t), deduced Q of the 19/2- isomer at 3123.

19947h43:27Al(19F,2npy) E=50.06 MeV. Measured isomer g factor p§8,H,t) method.

43¢ Levels
Nuclear Level Sequences
A AJ=1 sequence.
B ysequence based on g.s.
Seq. E(level) J T12@ Comments
B 0.0 7/2¢
A 151.6517 32+
472.5020 3/2- 161 ps3r&
A 880.2422 5/2+ 4.9 ps10%
A 1337.0024 712+
B 1829.93 11/2-
A 1931.84 9/2+
A 2552.64 11/2+
B 2987.53 15/2-
B 3123.44 19/2- 469 nsA%  Q=0.19914 (1981Da06).
g=0.327919 (1994Zh43).
Q: time differential perturbed angular distribution metho
A 3140.84 13/2+
A 3755.44 15/2+
4382.28 a7/2-) 40 fs17
4633.220 (17/2-,21/2-) <110 fs
A 5230.35 a7/2+)
A 5517.94 (29/2+)
6065.516  (11/2,15/2,19/2) 55 f42
6281.410 (17/2,21/2) 110 f=38
A 6429.46 (23/2+)
6814.519 94 fs 20
7105.18 (21/2+,25/2+)
A 7356.412 (25/2+) 340 fs21
8699.512 (21/2+,25/2+)
A 8828.416 (27/2+) 74 fs15

T From least-squares fit toyEdata.

* From y(8) and y(lin pol) of 2004M047 and 1976P003.

# From Adopted Levels.

@ From DSAM, values are from E-mail reply of dec 9, 2004 from tinst author, unless otherwise noted.
& From y(t) in 1976P003 and 1981Da06.
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(XA

y(4330)

ADO=angular distribution ratio (14790°), values are from e-mail reply of DEcember 9, 2004 from thst fauthor.

Ei(level) T Er(level) J E,f
151.65 3/2+ 0.0 7/2- 151.6872
472.50 3/2- 0.0 7/2- 472.500
880.24 5/2+ 151.65 3/2+ 728.642
1337.00 712+ 880.24 5/2+ 456.722
151.65 3/2+ 1185.62
0.0 7/2- 1336.815
1829.9 11/2- 0.0 7/2- 18298
1931.8 9/2+ 1337.00 72+ 594%
880.24 5/2+ 1051.22
2552.6 11/2+ 1931.8 9/2+ 62038
1337.00 7/2+ 1215.@2
2987.5 15/2- 1829.9 11/2- 1157.852
3123.4 19/2- 2987.5 15/2- 13528
3140.8 13/2+ 2552.6 11/2+ 58834
1931.8 9/2+ 1209.52
3755.4 15/2+ 3140.8 13/2+ 614.752

:
ly

35.6

19.0

67.0

20.0
100

86.0

35.9

9.0

14.0

87.2

40.6

13.0
191

18.6

Mult. 8

of

Comments

E2

M1+E2

D+Q

E2
M1+E2

E2

D+Q

E2
E2
D+Q

E2

M1+E2

-0.118

Ey: only seen in 1976P003.
ly: 6.35 (1976P003).

Ap=+0.093, A4=-0.093. Pol=+0.1119 (1976P003).

|: 31.7 (1976P003).

A»=-0.522. Pol=+0.236 (1976P003).
ADO=0.555.

b: 5.29 (1976P003).

A»=-0.2710 (1976P003).
ADO=0.806.

| 11.1 (1976P003).

Mult.: y(lin pol) result disagrees with expected
mult=E2 (1976P003).

A,=+0.103. Pol=-0.2121 (1976P003).
ADO=1.337.

ADO=1.06010; AJ=0, dipole.

A2=+0.161, A4=-0.061. POL=+0.439 (1976P003).

ADO=1.393.

A=-0.419. Pol=-0.1912 (1976P003).
ADO=0.464.

l: 22.8 (1976P003).

Ap=+0.233, A4=-0.053. Pol=+0.169 (1976P003).
ADO=1.2310.

l: 4.11 (1976P003).

A2=-0.5115 (1976P003).
ADO=0.499.

l: 2.79 (1976P003).

Ap=+0.3710 (1976P003).
ADO=1.178.

l: 113.6 (1976P003).

A2=+0.224, A4=-0.184. POL=+0.266 (1976P003).

ADO=1.413,
|: 34.3 (1976P003).
ADO=2.1817.
ADO=0.3013.
|: 13.5 (1976P003).

Ap=+0.295, A4=-0.085. Pol=+0.6328 (1976P003).

ADO=1.296.
l,: 6.35 (1976P003).

Mult.: A»=-0.7310, A4,=+0.2810. Pol=-0.2315
(1976P003).

Continued on next page (footnotes at end of table)
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27A1(19F,p2ny)

2004M 047,1976P003 (continued)

y(*3Sc) (continued)

Ei(level) T Er(level) J E,/f
2552.6 11/2+ 1202.3
4382.2 (7/2-) 3123.4 19/2- 12588
2987.5 15/2- 1394.63
4633.2 (17/2-,21/2-) 3123.4 19/2- 1509.8
5230.3 (17/2+) 3755.4 15/2+ 147459
5517.9 (19/2+) 5230.3 (17/2+) 28757
3755.4 15/2+ 1762.8
3123.4 19/2- 2394.3
6065.5 (12/2,15/2,19/2) 2987.5 15/2- 3071®
6281.4 (17/2,21/2)  5517.9 (19/2+) 754
46332  (17/2-21/2-) 1648
3123.4 19/2- 3157.20
6429.4 (23/2+) 5517.9 (19/2+) 91165
3123.4 19/2- 3305.9
6814.5 3123.4 19/2- 369118
7105.1  (21/2+25/2+)  6429.4 (23/2+) 6757
6281.4 (17/2,21/2) 823.7
7356.4 (25/2+) 6429.4 (23/2+) 92710
8699.5  (21/2+25/2+)  6429.4 (23124) 22700
8828.4 (7/2+) 7356.4 (25/2+) 147210

13.0
33.0
41.7
38.0
16.0
5.0

8.6

221
54.0
78.0

Mult.¥8 5% Comments
ADO=0.476.

Q ADO=1.1114.

D+Q ADO=0.8610.

D+Q ADO=0.6617.

D+Q ADO=0.8611.

D+Q ADO=0.5916.

D+Q ADO=0.8316.

Q ADO=1.3016.

D ADO=1.5515; AJ=0, dipole.

D,Q ADO=1.4918; AJ=0, dipole orAJ=2, quadrupole.

D+Q ADO=0.548.

Q ADO=1.3210.

Q+0 ADO=1.932.
ADO=0.9022.

D+Q ADO=0.829.

D+Q ADO=0.83.

D+Q ADO=0.6512.

D+Q ADO=0.667.

T From e-mail reply of December 9, 2004 from the first author Nlorikawa) of 2004Mo47. Intensities from
1976P003 relative to 100 for 18@@&re given under comments. Unless otherwise noted.
* From y(68) and y(lin pol) of 2004Mo47 and 1976P003.

§ Mult=Q implies AJ=2, mult=D+Q impliesA\J=1 transition.

a Weighted average from 2004Mo47 and 1976P003.
b placement of transition in the level scheme is uncertain.

5e-¢0st;
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435¢,,-36 NUCLEAR DATA SHEETS 315C,-36

285i(2%Neapg)  2007Ch40

2007Ch40: E=84 MeV beam from ATLAS accelerator at Argonndidal Laboratory. Target of self-supporting 0.5 mgfcm
285j on Ta foil. y-rays were detected by the Gammasphere array of 102 Comgippressed HPGe detectors and charged
particles by an array of 95 CslI(T1) detectors with a 65% edficy for detectioror particles and 50% for protons. Measured
Ey, ly, vy, ¥(6), yy(6)(DCO). Deduced levels, J7, y branching ratios.

A similar experiment was done by 2007Ch40 using the reacidiy(2*Mg,apy). The y-ray energies and angular distribution/
correlation coefficients are averages from the two experime

43Sc Levels
Nuclear Level Sequences
A ysequence based on g.s.
B ysequence based on 7/2-.
C ysequence based on 19/2+.
D ysequence based on 3/2+.
E ysequence based on 5/2+.
Seq. E(level) Jt Tyt
A 0.0 7/2-
D 152.2511 3/2+ 438us7
845.4220 5/2-
E 880.9710 5/2+
D 1337.859 712+
B 1408.3816 7/2-
A 1830.629 11/2-
E 1932.8310 9/2+
D 2554.0710  11/2+
B 2635.7212  11/2-
A 2988.7411  15/2-
A 3124.3213  19/2- 472 nsA
E 3142.4611  13/2+
3293.55 7/2-
D 3756.0411  15/2+
B 3960.3111  15/2-
4301.55
4383.6723  17/2(-)
E 5232.0213  17/2+
D 5519.5312  19/2+
5793.9523
B 6067.7012  19/2-
C 6173.5314  19/2+
E 6284.0414  21/2+
D 6431.6013  23/2+
6818.9815 (21/2+)
C 7107.4313  23/2+
7118.410
7273.110
E 7359.7714  25/2+
8010.64
8434.5617  23/2-
B 8555.8914  23/2-
8703.5315  25/2(+)
D 8832.3216  27/2+

9219.24  (21/2-)
9579.3518  (27/2+)
9995.3416  25/2(-)
10084.8514  27/2-
10179.16
C  10437.4%2 (25/2+)

Continued on next page (footnotes at end of table)
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515C),-37

NUCLEAR DATA SHEETS

515Cy,-37

?8Si(*°Ne,apg)

2007Ch40 (continued)

Seq.

B

C

T From least squares fit toyEdata (by compilers). The normalizex=5.8 for the uncertainties as quoted by

433c Levels (continued)

E(level) Jr Ty
10613.8217  (27/2)
10856.8616  (27/2-)
11252.610 25/2+
11355.6722 27/2-
11661.35
11807.6717  29/2(-)
11921.65  25/2(+)
12053.7216  29/2(-)
12073.7618  (29/2-)
12615.4516  (31/2)-
12704.210
12804.74
1304533 (29/2+)
13117.2018  (31/29)
13123.16
13584.611  (29/2+)
14406.6117  (33/2)
1445214  (29/2+)
14561.43 31/2-
14916.75 31/2
15911.63  (33/2+)
16704.311
16708.911
16711.511
17769.85  (35/2)
17922.05  (31/2+4)
18197.011 35/2-
18767.75  (37/2)
1021054 (37/2+)

2007Ch40. This value is much larger than the critigdE1.5. The uncertainties of the following tgnrays were

increased by a factor of 2 or 3 to get an acceptable fit with atimed x2=2.5: 287.9, 860.4, 1157.5, 1595.2, 2177.8,

2369.6, 2418.3, 2598.0, 2725.6, 6081.0. It should be thatuticertainties for level energies quoted in table V of
2007Ch40 are much larger than those given here.

* From Adopted Levels.

V(4SS C)

The DCO values are for90° (range of 69.8-110.2) and forward/ backward angles (58:129.9 range). The gates
are onAJ=2, quadrupole oAJ=0, dipole transitions, unless otherwise stated. Expeeatues forAJ=1, dipole gate
are: 1.6 forAJ=2, quadrupole oAJ=0, dipole; 1.0 forAJ=1, dipole; 0.5 to 1.9 foAJ=1, dipole+quadrupole; 1.1 to
1.7 for AJ=0, dipole+quadrupole. Expected values AJ~2, quadrupole gate are: 1.0 #4d=2, quadrupole oAJ=0,
dipole; 0.6 forAJ=1, dipole; 0.3 to 1.2 foAJ=1, dipole+quadrupole; 0.6 to 1.1 fAd=0, dipole+quadrupole.

Ei(level) T Et(level) J E,’ ly Mult.*S  Comments
845.42 5/2- 0.0 7/2- 8453 0294 M1
880.97 5/2+ 152.25 3/2+ 7287 50819 M1 a2=-0.355.
a4=+0.136.
0.0 7/2- 880.22 16510 E1
1337.85 712+ 880.97 5/2+ 4567 3.6014 M1
152.25 3/2+ 1185.4 9.24 E2 a2=+0.415.
a4=-0.087.
0.0 7/2- 1338.a4 25112 E1 DCO=1.0311.

Continued on next page (footnotes at end of table)
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515C),-38

NUCLEAR DATA SHEETS

515C),-38

?8Si(*°Ne,apg)

2007Ch40 (continued)

y(*3Sc) (continued)

Ei(level) T Et(level) J E,’ ly Mult.*S  Comments
1408.38 712- 845.42 5/2- 56220 0.574 M1
0.0 7/2- 1408.2 3.38 M1 DCO0=1.1923.
1830.62 11/2- 0.0 712- 18305 22914 E2 DCO=1.043.
a2=+0.363.
a4=-0.014.
1932.83 9/2+ 1337.85 712+ 59511 10.83 M1
880.97 5/2+ 1051.9 28.59 E2 a2=+0.2%.
a4=-0.077.
2554.07 11/2+ 1932.83 9/2+ 62113 5.7319 M1 a2=-0.438.
a4=-0.0110.
1337.85 712+ 1216.1 44517 E2
2635.72 11/2- 1830.62 11/2- 80434 0.908 M1 DC0=0.4914.
1408.38 712- 1227.8 23719 E2
0.0 712- 2636.(8 264 E2
2988.74 15/2- 1830.62 11/2- 115718  15.26 E2 DCO=1.055.
a2=+0.386.
a4=-0.028.
3124.32 19/2- 2988.74 15/2- 13515 3.1918 E2
3142.46 13/2+ 2554.07 11/2+ 58812 2.8810 M1
1932.83 9/2+ 1209.1 30.99 E2 a2=+0.273.
a4=+0.085.
32935 7/2- 1932.83 9/2+ 136046 0.656 E1l
3756.04  15/2+ 3142.46 13/2+ 61315 31.39 M1 a2=-0.428.
a4=+0.0610.
2988.74 15/2- 766.2 0.975 El DCO0=0.7312.
2554.07 11/2+ 1202.1 5.7619 E2
3960.31 15/2- 2988.74 15/2- 97115 2.188 M1 DCO=1.0118.
2635.72 11/2- 1324.% 25711 E2 DC0=0.9610.
1830.62 11/2- 2129.1 15.15 E2 DCO=1.034.
a2=+0.324.
a4=-0.145.
4301.5 1932.83 9/2+ 2368% 0.997
4383.67  17/2(-) 2988.74 15/2- 139429 1.758 M1 DC0O=0.545.
5232.02 17/2+ 3756.04 15/2+ 147610 5.4920 M1
5519.53 19/2+ 5232.02 17/2+ 28719 1.967 M1 a2=-0.4312.
a4=+0.0917.
3756.04  15/2+ 1763.3 22.07 E2 a2=+0.5010.
a4=-0.0410.
3124.32 19/2- 2394.9 823 El DCO=1.021.
a2=+0.401.
a4=+0.012.
5793.95 3960.31 15/2- 1833% 2.8513
6067.70 19/2- 3960.31 15/2- 210713 16.55 E2 DC0=0.963.
a2=+0.374.
a4=-0.086.
2988.74 15/2- 3079.Q 49217 E2 DCO=1.075.
a2=+0.166.
a4=-0.278.
6173.53 19/2+ 5519.53 19/2+ 6539 0.666 M1
5232.02 17/2+ 941.4 1.115 M1
3756.04  15/2+ 2418.3% 1.186 E2
3124.32 19/2- 3048.8 0.389 E1l
6284.04  21/2+ 5519.53 19/2+ 76413 2.2912 M1 DCO0=0.7023.
5232.02 17/2+ 1052.9 0.074 E2
3124.32 19/2- 3159.8 10.05 g DC0=0.918.
6431.60 23/2+ 5519.53 19/2+ 91210 1003 E2 DCO=1.012.

Continued on next page (footnotes at end of table)
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315C,-39

NUCLEAR DATA SHEETS

515C,-39

?8Si(*°Ne,apg)

2007Ch40 (continued)

y(*3Sc) (continued)

Ei(level) T Et(level) J E,’ ly Mult.*S  Comments
a2=+0.373.
a4=+0.034.

312432 19/2- 3307.8 8.93 M2
6818.98 (21/2+) 6173.53  19/2+ 64514 1.337 M1
5232.02 17/2+ 1586.8 0.394 E2
7107.43  23/2+ 6818.98 (21/2+) 28814 0.583 M1
6431.60  23/2+ 675.9 7.3324 M1 DCO=1.064.
a2=+0.547.
a4=+0.2110.
6284.04  21/2+ 823.3 52419 M1 DC0O=0.6015.
6173.53  19/2+ 933.6 0937 E2
7118.4 3756.04  15/2+ 33621 0.405
7273.1 3756.04  15/2+ 3516® 0.554
7359.77  25/2+ 7107.43  23/2+ 25213 2.268 M1
6431.60  23/2+ 928.2 75.424 M1l DCO=0.681.
a2=-0.183.
a4=+0.104.
6284.04 21/2+ 1075.8 0.707 E2
8010.6 5519.53 19/2+ 24913 2.6916
843456  23/2- 6067.70  19/2- 236948 1.267
3124.32 19/2- 5310.% 13.810 EZ DCO=1.4222.
a2=+0.199.
a4=-0.0812.
8555.89  23/2- 6067.70  19/2- 248812 1394 E2 DCO=1.147.
a2=+0.155.
a4=-0.187.
8703.53  25/2(+) 7107.43  23/2+ 159%2 1.097 M1
6431.60 23/2+ 2271.8 9.93 D DCO=0.545.
a2=-0.3116.
a4=-0.2221.
8832.32  27/2+ 7359.77  25/2+ 14725 35911 M1 DCO0=0.733.
a2=-0.153.
a4=+0.104.
7107.43  23/2+ 1724.2 21010 E2
9219.2  (21/2-) 6067.70  19/2- 31513% 1537 (M1 DCO=1.1415
9579.35  (27/2+) 7359.77  25/2+ < 221®2 24310 M1l
6431.60 23/2+ 3147.2 2.8011 E2
9995.34  25/2(-) 8555.89 23/2- 143915 2.6610 M1 DCO=0.664.
7107.43  23/2+ 2887.8 0.906 E1
10084.85 27/2- 8703.53 25/2(+) 138mM2 3.5212 E1 DCO=0.473.
8555.89  23/2- 1529.00 4.6316 E2 DCO=1.198.
8434.56 23/2- 1650.3 10.74 E2 DCO=0.947.
a2=+0.336.
a4=+0.068.
7359.77  25/2+ 2725.64* 19310 E1 DCO=0.6814.

10179.1 7107.43  23/2+ 3071% 0.906

10437.43  (25/2+) 7107.43  23/2+ 33229 2.049 M1

10613.82  (27/2-) 843456  23/2- 21768 0.405 EZX DCO=1.14.

7359.77  25/2+  3253.9 8.53 (E1) DCO=0.553.
a2=-0.154.
a4=-0.086.

10856.86  (27/2-) 10084.85  27/2- 77TH6 0536 M1

999534 25/2() 860.2° 0514 M1 DCO=0.4310.

7359.77  25/2+ 3497.04 49918 (E1) DCO=0.59.
a2=-0.046.
a4=-0.038.

Continued on next page (footnotes at end of table)
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515C),-40

NUCLEAR DATA SHEETS

515C,-40

?8Si(*°Ne,apg)

2007Ch40 (continued)

y(*3Sc) (continued)

Ei(level) T Et(level) J E,’ ly Mult.*S  Comments
11252.6 25/2+ 7359.77  25/2+ 38936 2.9612
11355.67 27/2- 8555.89 23/2- 27925 27010 E2 DC0O=0.9910.
843456  23/2- 2920.20 0.395 E2
7359.77  25/2+  3997.3 1.237 El
11661.3 8555.89  23/2- 31058 0.704
11807.67 29/2(-) 10856.86  (27/2-) 95130 1.236 M1 DCO=0.7011.
9579.35 (27/2+) 2228@ 1.768 ELl
8832.32  27/2+ 2975.2 6.4521 D¢ DCO=0.715.
a2=-0.3512.
a4=+0.1016.
11921.6  25/2(+) 7359.77  25/2+ 456B5 1.898 M1 DCO=1.028.
6431.60 23/2+ 5489.8 3.1912 M1 DC0O=0.8411.
12053.72  29/2(-) 10084.85  27/2- 19688 6.3025 (M1) DC0=0.9212.
a2=-0.149.
a4=+0.0612.
9995.34 25/2(-) 2058.2 1.237 E2
12073.76  (29/2) 10613.82 (27/2-) 146a1 3.1213 M1%  DCO=1.0515.
12615.45 (31/2)- 10856.86 (27/2-) 17579 1.719 E2
10084.85  27/2- 2530.6 12.74 (E2) DCO=1.33.
a2=+0.186.
a4=-0.338.
12704.2 8555.89 23/2- 414881 0.323
12804.7 10613.82  (27/2-) 219038 1.196
8832.32  27/2+ 3972.3 1.757
130453  (29/2+) 10437.43 (25/2+) 26028 1.125 E2
8832.32  27/2+ 42130 1.887 m1¢ DCO=0.7617.
8703.53 25/2(+) 43413 1.667 E2
7359.77  25/2+ 5684.8 1.527 E2
13117.20 (31/2) 12073.76 (29/2-) 10436 1.196 M1 DCO=0.6415.
10613.82 (27/2) 25031 3.6814 EX DCO=1.7320.
13123.1 10084.85 27/2- 303851 1.279
13584.6  (29/2+) 8832.32 27/2+ 47580 1336 (M1)°  DCO=0.489.
a2=-0.2821.
a4=+0.23.
14406.61 (33/2-) 13117.20 (31/2-) 12882 0.464 M1
12615.45 (31/2)- 17912 6.0621 D DCO=0.477.
a2=-0.5213.
a4=-0.1718.
12053.72  29/2(-) 2353.3 1578 EX DCO=1.04.
11807.67 29/2() 2598.0° 29111 (E2)  a2=+0.4124.
a4=+0.43.
14452.1 (29/2+) 11921.6 25/2(+) 253@4 3.0212 E2
11807.67 29/2() 26445 0976 E1
8832.32  27/2+ 5620.% 1.457 M1
14561.4 31/2-  12053.72 29/2(-) 25080 1.678 Ml
11355.67 27/2- 32053 2.099 EX DCO=1.1116.
14916.7 31/2 8832.32 27/2+ 608130 4.6916 Q DCO=1.1912.
a2=+0.445.
a4=-0.217.
15911.6  (33/2+) 130453  (29/2+) 286@3 3.5012 E2
12615.45 (31/2)- 3296.9 1.247 El
16704.3 13117.20 (31/2-) 3586 0.473
16708.9 13584.6 (29/2+) 31242 1.035
16711.5 12804.7 3906 0.585
17769.8 (35/2) 14916.7 31/2 285219 3.0611 (E2) a2=+0.1018.
a4=-0.43.

Continued on next page (footnotes at end of table)
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435, ,-41 NUCLEAR DATA SHEETS 215G,41

285j(20Ne,apg)  2007Ch40 (continued)

y(*3Sc) (continued)

Ei(level) T Et(level) J E,’ ly Mult.*S  Comments
17922.0 (31/2+) 144521  (29/2+) 346®@8 1.748 (M1)  DCO=0.7710.
18197.0 35/2- 14561.4 31/2- 363334 1.316 EX DCO=1.23.
18767.7  (37/2) 17769.8  (35/2) 99719 0874 M1 DCO=0.6517.

192105  (37/2+) 17769.8  (35/2) 144®7 0.794 M1
15911.6  (33/2+) 3298.8 1587 E2

T The quoted uncertainties are statistical only. Above 3.3/Mmaximum range of calibration curve), systematic
uncertainties can be 1-2 keV.
Transitions with mult=M1 may include E2 admixture.
§ Transitions with mult=M1 may include E2 admixture.
a Poor fit in the level scheme. The uncertainty is increased factar of 2 for fitting purposes.
b Poor fit in the level scheme. The uncertainty is increased fact@r of 3 for fitting purposes.
¢ DCO value corresponds to an alternative DCO-like analysis.
d DCO value corresponds to gate Ad=2, quadrupole transition.

130



515Cy,-42

NUCLEAR DATA SHEETS

515Cy,-42

1980Sh09: E=40, 42 MeVW0 beam. Target of a 200g/cn? 29Si (enriched to 95%) on a 250m gold backing.y-rays were
detected by Ge(Li) detectors. Measured By, yy, yy(t), y(6), y(lin pol). Deduced levels, J7, mixing ratios,y-branchings,

295i(160,pny)  1980Sh09

T1/> by Doppler-shift attenuation method (DSAM).

43sc Levels

E(level)f J Ti2 Comments

0.0 7/2-
1829.9420 11/2-
2987.54 15/2-
3123.35 19/2-
5517.38 19/2+ <62 fs Ty dSAM (1980Sh09).
6428.60 232+ 163 psl5 Ty DM (1980Sh09).
7354811 2572+ 0.42psll Ty dSAM (1980Sh09).

T From least-squares fit toyEata.
* From Adopted Levels.

y(**sc)

Ei(level) T Er(level) J E,/f % Mult.8 58 Comments

1829.94  11/2- 0.0 7/2- 18293 1003 E2 Ar=+0.262, A4=-0.102.
Pol=+0.459 (1980Sh09).
5(M3/E2)=0.001.

2987.5 15/2- 1829.94 11/2- 115735 712 E2 A=+0.302, A4=-0.122.
Pol=+0.487 (1980Sh09).
5(M3/E2)=0.001.

3123.3 19/2- 2987.5 15/2- 1358 141 E2 Ar=+0.365, A4=-0.095
(1980Sh09).
5(0/Q)=0.001.

5517.3 19/2+ 3123.3 19/2- 239310 141 E1(+M2) 0.01 Mult.: A»=+0.433, A4=0.00
4. Pol=-0.84 (1980Sh09).

6428.6 23/2+ 5517.3 19/2+ 91183 111 E2 Ax=+0.322, A;=-0.252.
Pol=+0.679 (1980Sh09).
5(M3/E2)=0.002.

31233 19/2- 330585 1.05 M2+E3  +0.279 1y(3305)/l,(911)=0.071.
Mult.: A,=+0.6915,
A4=+0.2411 (1980Sh09).
7354.8 25/2+ 6428.6 23/2+ 92682 4.05 MI1(+E2) -0.11 Mult.: from A»=-0.145,

T From 1980Sh09, unless otherwise stated.

* From 1980Sh09.
§ From y(8) and y(lin pol) of 1980Sh09.

A4=0.005. Pol=-0.45
(1980Sh09).
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435, ,-43 NUCLEAR DATA SHEETS 215043

“OCa(a,p)  1981Sm03,1970Gi10,1967Sc08

1981Sm03: E=35.6 Me\r beam was produced from the University of Colorado cyclatréarget of natural calcium on a 20
pg/en? carbon foil, thickness of 28fig/cn?. Protons were momentum analyzed with a magnetic specpbgrad detected
in the helical focal plane counter backed by a plastic dtandr, overall FWHM=25-30 keV. Measured(Ep,8). Deduced
levels, J,ir from DWBA analysis.

1970Gi10 (also 1966GizZ): E=31 MeW beam was produced from the MIT cyclotron. Target of 1 mg/@¥% enriched self-
supporting?®Ca foil. Protons were detected by/E-E solid-state counter telescope, FWHM=90 keV. Measurél,,0).
Deduced levels, Jg, L from DWBA analysis.

1967Sc08: E=12 Me\r beam was produced from the tandem Van de Graaff acceletta#doganne National Laboratory. Target
of 10 pg/cn? natural calcium on a 1pg/cn? carbon backing. Protons were momentum analyzed with a 75roadirange
magnetic spectrograph and detected in nuclear emulsiorasileds(Ep,0). Deduced levels.

1987Fr09: E=12 MeVa beam was produced from the 6 MV Van de Graaff accelerator ®fNhtional Accelerator Center
(NAC) at Faure. Target of natural CaO on a thin carbon backiRgrticles scattered at 9@&nd 120 to the beam were
detected by &AE-E detector telescope. Measured relative cross sectmmpared to those calculated from Hauser-Feshbach
analysis for possiblerdassignments. Deduced levels.

1979Th03: E=25 MeVWa beam was produced from the Niels Bohr Institute FN tandem dé&uGraaff accelerator. Target of a
15 pgl/cn? 81.9% enriched!Ca (81.9% in*lCa and 18.1% irf°Ca) on a carbon backing. Protons were analyzed with a
single-gap magnetic spectrograph and detected in nuchealsens. Measured(Ep,8). Deduced levels, Jr from DWBA
analysis for 0, 1179, 1811 and 1830 levels. In the spectr@wraups assigned Sc.

1985Ba77: E=25.8 MeV. Measurer{8), DWBA analysis. Data for 0, 472, 1179 levels.

1970Ba51: E=11.94 MeV. FWHM=50 keV. Particle spectrum imaeith y rays.

1983HazJ: E=60 MeV. Measureml(8). DWBA calculations.

1974H039: E-4-10 MeVgM system). Measured cross section.

1972Fi20: E=28.5 MeV. Measurea(8). DWBA calculations.

1971P003: E=9.5, 11 MeV. Measured proton spectrum FV¥BD keV. DWBA calculations.

1966Cu01: E=9, 10 MeV. Measurer{8). FWHM=~25 keV. DWBA calculations.

1963La04: E=20 MeV or less. Measureq0) for selected groups. A total of 14 groups reported.

1961Ma03: E=21 MeV. Measured Q-value.

435c Levels
E(levelf JT LY  o(DWBA)/o(expf Comments
0 7/2- 3 0.258
1510
47F 3/2- 1 0.358 S-factor=0.267, 0.280 (relative to 1 for g.4985Ba77).
844 5/2- 0.265
855%
882
1156
117& 3/2- 1 S-factor=1.22, 1.28 (relative to 1 for g.s.) (1985Ba7.39
(1981Sm03).

1339

1418 7/2- 3 0.024

1646

181¢ 0.394 J: 1981SmO03 assign 1/2-, but adopter=3/2-. Alsoa(0)
fitted well to 3/2- by 1979Th03.

1827 11/2- 5 0.168

1877

1917

1928

19632

20949

21062

21419

22439

2289 5/2- 3

23352

23872

24599

Continued on next page (footnotes at end of table)
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43S, ,-44 NUCLEAR DATA SHEETS 215G-44

40Ca(a,p)  1981Sm03,1970Gi10,1967Sc08 (continued)

433c Levels (continued)

E(levelf JT Ld  o(DWBA)/ o(expf Comments

25519

25802

2634 (9/2-) 0.110 % adopted @&=(9/2,11/2)-.
26692

27629

2810¢

2839

2987 15/2- % 0.379 J: 1970Gi10 fit a 2980 group to J=1/2.
3123 (19/2-) 9 1.0

3142

3250

3289

3450

3485

3677

3807

3850 E(level): from 1963La04 only.
3958%

3990¢

4157

4370

4630

4940

5230

5340

5690

6080

6230

T From comparison otr(8) data with cluster transfer DWBA calculations (1981Sm0370Gi10).
* From 1981Sm03 up to 3200 and from 1970Gil0 above 3200, untesswise stated.

# From 1966Cu01.

@ From 1987Fr09.

& From 1970Ba51, protons detected in coin wjthays.

a8 From 1967Sc08.

b Weighted average of 1966Cu01 and 1967Sc08.

¢ From 1981Sm03, normalized to 1.0 for 19/2- state.

d From 1970Gi10, unless otherwise indicated.

€ From 1983HaZJ.
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435, ,-45 NUCLEAR DATA SHEETS 215G45

40Ca(a,py)  1987Fr09,1972Ba04,1971Po03

1987Fr09: E=12 MeVa beam was produced from the 6 MV Van de Graaff accelerator ®fNhtional Accelerator Center
(NAC) at Faure. Target of natural CaO on a thin carbon backyagys were detected by Ge(Li) detectors and protons were
detected at forward angles by two surface barrier deteciddeasured F, 1y, py-coin. Deduced levelsy-branching ratios,
mixing ratios, T > by DSAM.

1972Ba04, 1970Ba51: E=7-12 MeV (1972Ba04), E=11.8-15.% NKO70Ba51)a beam was produced from the Chalk River
MP Tandem accelerator. Targets of 406/cn? natural Ca on thick gold backingsrays were detected in a 44 ése(Li)
detector inside a split annular Nal(Tl) detector and prstemere detected by an annular surface barrier detector. uvkhs
Ey, Iy, py(6), py-coin. Deduced levels, J7, mixing ratios,y-branching ratios, 1, by DSAM.

1971P003: E=9.5 MeV and 11.0 Me¥ beam was produced from the Utrecht@MV tandem Van de Graaff, current of up to
0.25 pA. Target of natural CaC®on a thick carbon backingy-rays were detected in a 36-cc Ge(Li) detector and protons
by two silicon surface barrier detectors. Measured [By-coin. Deduced Ievels,l'l/'z by DSAM.

Others:

1987Ar18: E=20 MeV. Isomer production and decay.

1980ShZN: measuredyEly, py coin, y(0), y(lin pol), lifetimes by DSAM.: details of this work are not @ilable.

1978Ha07: E=21 MeV. Measured g factor and lifetime of 19tatesbyy(6,H,t) (TDPAD method).

1977Mi10: E=20 MeV. Measured g factor of 152 level pyp,H,t).

1974Br04 (also 1974BrYR): E=14.0 MeV. Measured lifetime28B7 level by recoil-distance method.

1973Sal0: E=12.2, 13.2, 14.2 MeV. Measured B, lifetimes by Doppler-shift method.

1971Nal0: E=19 MeV. Measured lifetime and g factor of 19&el by ay(6,H,t).

1971Ba92: E=10.6 MeV. Measured lifetime of four levels bgaiedistance method:

1970Sa24: E=10-26 MeV. Measured decay mode and lifetimé- level.

1970F006: E=7-12 MeV. Measured/Ey(6), lifetimes of four levels by Doppler-shift attenuation thed.

1968Mel4: E=10 MeV. Measured lifetime of 472 level by(t).

1967Ph01: E=9.00, 9.35 MeV. Measured, §(0).

1967Cr08: E=9.5 MeV. Measured lifetime of 472 level by RDM.

1967Sc08: E=12 MeV. Measured/By, py-coin. Deducled levels.

1965Del5: E=22 MeV. Measured lifetime of 150-keV isomer.

1964Ho14: E=8 MeV. Alsd3Ca(p,ry) E=6 MeV. Measured lifetime of the 150-keV isomer.

1964Sa26: measuredyEyy, deduced resonances.

435c Levels
E(level)y  J¥ Ty0" Comments
0.0 7/2-
151.63 3/2+ 438us 7 g=+0.2324 (1977Mi10).
T1/23 470 us 20 (1965Del5), 435us 7 (1964H014).
471.92 3/2- 158 psl3 T1/2: 152 ps21 (RDM,1971Ba92), 360 ps04 (RDM,1967Cr08), 157 ps
13 (1968Me14),>7.6 ps (1971P003).
843.93 5/2- 0.17 ps6 Ty/2: 166 fs35 (1971P003), 0.31 p6 (1972Ba04), 76 fs-69-42
(1987Fr09).
853.49 1/2+ 22 ps3 Ty/2: from 22.2 ps28 (RDM,1971Bag2). Others>0.43 ps (1971P003),
>4.2 ps (1972Ba04).
879.94 5/2+ 4.2 ps10 Ty2 from 4.2 ps10 (RDM,1971Ba92). Others: 4.0 psl8-10
(DSAM,1970F006,1972Ba04), 0.56 pd9-13 (1971P003)>1.73 ps
(1987Fr09).
1158.05 3/2+ 4.4 ps10 T1/23 from 4.4 ps10 (RDM,1971Ba92). Others: 2.1 p25-8
(1971P003); 236 f3388-125 (1987Fr09), 3.5 ps-14-8 (1972Ba04).
1177.08 3/2- 0.49 psl4 Ty 0.34 ps+16-11 (1971P003), 0.59 ps0 (1972Ba04).
1336.82 712+ 0.83 ps35 T1/23 1.39 ps28 (DSAM,1970F006,1972Ba04), 0.58 pe4-14
(1971P003).
1406.13 712- 0.19 ps6 T1/23 166 fs31 (1971P003); 0.27 p4 (1972Ba04), 159 fs-118-55
(1987Fr09).
1650.36 5/2+ 0.17 ps3 T1/23 204 fs+87-65 (1971P003), 0.159 p35 (1972Ba04).
1810.78 3/2- <b5 fs T1/23 from 1972Ba04.
1829.33 11/2- 0.20 ps3 T1/2: 80 fs+104-74; 211 fs44 (1971P003); 0.26 psé (1972Ba04), 132

fs +69-42 (1987Fr09).

Continued on next page (footnotes at end of table)
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40Ca(a,py)  1987Fr09,1972Ba04,1971Po03 (continued)
433c Levels (continued)
E(level)f  J¥ Ty)0" Comments
1882.35 (5/2,9/2)- 35 fs17 Ty/2: <21 fs; 57 fs+42-36 (1971P003); 0.055 p2l (1972Ba04), 17 fs
14 (1987Fr09).
JT. 712 choice does not seem allowed from(@) (1970Ba51).
1930.65 9/2+ 2.4 psb T1/2: from DSAM (1970F006,1972Ba04). Others: 0.83 ps-50; 1.0 ps
+27-4 (1971P003);>1.39 ps (1987Fr09).
1962.55 (3/2,5/2)- <83 fs Ty/2: from 1987Fr09, 1972Ba04.
JT. 5/2 is preferred in p(0) (1970Ba51).
2093.912 3/2- 0.30 ps7 Ty/2: 0.34 ps+15-10 (1971P003), 0.32 p8 (1972Ba04).
2105.75 (3/2,5/2) 0.21 p¥ Ty/2: 121 fs+69-42 (1987Fr09), 0.28 p$ (1972Ba0d4).
2141.26 (3/2-,5/2+) 0.21 pg Ty/2: 0.19 ps+11-9 (1971P003); 0.24 p%0 (1972Ba04), 159 fs
+395-111 (1987Fr09).
2242.64 (3/2,5/2,712)- 0.19 p9® Ty/2: 0.30 psll (1972Ba04), 194 fs-118-63 (1987Fr09).
2288.84 5/2- <21fs Ty/2: from 1972Ba04. Otherx2.1 fs (1987Fr09).
2335.44 5/2- 28 fs14 Ty/2: from 1987Fr09. Otherx<0.042 ps (1972Ba04).
2382.111 3/2(+) >0.31 ps T/2: from 1987Fr09.
2458.65 (5/2,9/2)- 38 fsl4 Ty/2: from 1987Fr09. Other<0.042 ps (1972Ba04).
2550.76 11/2+ 0.51 ps7 Ty/2: from DSAM (1970F006,1972Ba04). Other: 270+842-111
(1987Fr09).
2579.94 (5/2) 0.19 pst19-9  Typ: from 1987Fr09.
2635.57 11/2- 0.21 ps7 Ty2: from 0.21 ps7 (1972Ba04). Other: 520 81143-243 (1987Fr09).
2650.516 1/2+
2669 3/2-
2762.24 (5/2,9/2)- <28 fs Ty/2: from 1987Fr09. Otherx0.042 ps (1972Ba04).
2795.25 0.28 ps+21-10  Typ: from 1987Fr09.
2810.78 (5/2,712,912) <62 fs T2 from 1987Fr09. Otherx<0.083 ps (1972Ba04).
2840.05 (5/2,7/12)+
2846
2862.718  (1/2,3/2,5/2)+
2984.18 (3/2,5/2) 62 fs28 Ty/2: from 1972Ba04. Other: 97 f8159-73 (1987Fr09).
2987.64 15/2- 5.6 ps7 Ty/2t from 1974Br04, other>>0.55 ps (1987Fr09).
3123.23 19/2- 473 ns g=+0.32867 (1978Ha07).
f?/z state.
Ty/o: from 1978Ha07. Others: 450 g (1971Nal0), 0.5us 1
(1970Sa24).
y: other: +0.3312 (1971Nal0).
3139.97 13/2+ >0.55 ps T2t from 1987Fr09.
3158.813  (3/2-,5/2,7/2+) <0.42 ps T/2: from 1987Fr09.
3197.618 <0.28 ps T/2: from 1987Fr09.
3264.06 (712,9/2)- 42 fs+28-21  Ty/p: from 1987Fr09.
3293.76 7/2- >55 fs Ty/o: from 1987Fr09.
3334 0.13 psr12-7  Ty/p: from 1987Fr09.
3375.25 (712,9/2)- <62 fs Ty/2: from 1987Fr09.
3451.29 5/2+ <2.1fs Ty/2: from 1987Fr09.
3463.314 5/2-
4157 E(level): from 1970Ba51 only.

T From 1987Fr09.
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* From Adopted Levels.
# Weighted averages of values given in comments, unlessvadestated.

y(4330)
Ei(level) T Er(level) J = % Mult.8 58 Comments
151.6 3/2+ 0.0 712- 151.6 100
471.9 3/2- 151.6 3/2+ 320.3 2
0.0 7/2- 471.9 96 A=+0.07534 (1967Ph01).
843.9 5/2- 151.6 3/2+ 692.3 <4
0.0 712- 843.9 100 M1+E2 +0.12 d: average of +0.02 (1987Fr09),
+0.123 (1970Ba51). Other: 0.13
(1967Ph01).
A,=-0.303 (1967Ph01).
853.4 1/2+ 471.9 3/2- 381.5 » 1y(383)/ly(703)=25/75 (1987Fr09).
151.6 3/2+ 701.8 76
879.9 5/2+ 151.6 3/2+ 728.3 100 M1+E2 -0 J: from 1970Ba51. Others: -1.1B
(1987Fr09), 0.16 (1967Ph01).
A,=-0.70314, -0.443 (1967Ph01).
0.0 7/2- 879.9 2
1158.0 3/2+ 879.9 5/2+ 278.1 w 1y(278)/ly(1006)=17/55 (1987Fr09).
853.4 1/2+ 304.6 35 1y(303)/ly(1006)=28/55 (1987Fr09).
843.9 5/2- 3141 <3
151.6 3/2+ 1006.4 48 M1+E2 -1.3+6-15 &: from 1970Ba51. Others: -0.5H. or
-4.5+12-25 (1987Fr09), 0.85 or 2.2
(1967Ph01).
A,=-0.516 (1967Ph01).
1177.0 3/2- 843.9 5/2- 333.1 » 1y(334)/ly(707)=8/68 (1987Fr09).
471.9 3/2- 705.1 68 M1+E2 -0.1813 J: -0.1813 or <-22 or >+4.9
(1970Ba51).
0.0 7/2- 1177.0 13 1y(1179)/ly(707)=19/73 (1987Fr09).
1336.8 712+ 879.9 5/2+ 456.9 » M1+E2 -0.234 1y(457)/ly(1185)=23/64 (1987Fr09).
d: from 1970F006. Others: -0.2B)
or -1.2018 (1970Ba51).
151.6 3/2+ 1185.2 638 E2 d: +0.023 (1987Fr09) for 7/2 to 3/2.
Ao=+0.486, A4=-0.277 (1967Ph01).
0.0 7/2- 1336.8 208 E1+M2 -0.108 1y(1337)/1y(1185)=13/64 (1987Fr09).
d: from 1970Ba51. Others: -0.08
(1987Fr09), +1.8+7-5 (1970Ba51).
1406.1 7/2- 843.9 5/2- 562.2 w 1y(563)/ly(1406)=10/82 (1987Fr09).
471.9 3/2- 934.2 3 1y(936)/ly(1406)=9/82 (1987Fr09).
0.0 7/2- 1406.1 9@ M1+E2 +0.155 J: from 1970Ba51. Others: -0.1%
(1987Fr09), 0.02 (1967Ph01).
A,=+0.504 (1967Ph01).
1650.3 5/2+ 1158.0 3/2+ 492.3 Y 1y(492)/1y(1499)=21/58 (1987Fr09).
ly=12 (1967Ph01).
879.9 5/2+ 770.4 7 W771)/y(1499)=7/58 (1987Fr09).
853.4 1/2+ 796.9 2
471.9 3/2- 1178.4 Ey: unresolved from 11749from 1179
level. ly=12 (1967Ph01).
151.6 3/2+ 1498.7 5% M1(+E2) 0.06 J: from 1967Ph01.
A,=+0.554 (1967Ph01).
0.0 7/2- 1650.3 1B J: 0.0 (1967Ph01).

1Y(1651)/ly(1499)=14/58 (1987Fr09).
A,=+0.195 (1967Ph01).
1810.7 3/2- 1177.0 3/2- 633.7 B  MI1+E2  -0.227 5: from 1970Ba51. Other>+8 or
<-19 (1970Ba51).

Continued on next page (footnotes at end of table)
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40Ca(a,py)  1987Fr09,1972Ba04,1971Po03 (continued)
y(*3Sc) (continued)
Ei(level) T Er(level) J = % Mult.8 58 Comments
471.9 3/2- 1338.8 48 M1+E2  -0.227 3: from 1970Ba51. Other>+8 or
<-19 (1970Ba51).
1y(1339)/1y(632)=43/42 (1987Fr09).
151.6 3/2+ 1659.1 16
0.0 7/2- 1816°
1829.3 11/2- 879.9 5/2+ 949
151.6 3/2+ 1679
0.0 7/2- 1830.15 100 E,: from 1970Sa24.
1882.3 (5/2,9/2)- 843.9 5/2- 1038.4 <5
151.6 3/2+ 1730
0.0 7/2- 1882.3 100 M1+E2 d: -0.192 for 9/2 to 7/2, +0.423 or
+4.15 for 5/2 to 7/2 (1970Ba51);
-0.223 or -1.376 for 9/2 to 7/2
(1987Fr09).
1930.6 9/2+ 1336.8 712+ 593.8 3 M1+E2  -0.214 1y(595)/1y(1051)=25/75 (1987Fr09).
J: weighted average of -0.1&
(1970Ba51), -0.241 (1970F006).
879.9 5/2+ 1050.7 69 E2 3: -0.022 (1987Fr09) for 9/2 to 5/2.
151.6 3/2+ 1779
1962.5 (3/2,5/2)- 1177.0 3/2- 785.5 20
471.9 3/2- 1490.6 80 M1+E2 +0.A 3: from 1970Ba51. Other>+9 or
<-17 (1970Ba51).
2093.9 3/2- 1177.0 3/2- 916.9 53
843.9 5/2- 1250 77
471.9 3/2- 1622.0 31
151.6 3/2+ 1942.3 36 1y(1942)/1y(915)=16/52 (1987Fr09).
2105.7 (3/2,5/2) 1650.3 5/2+ 4584 105
1158.0 3/2+ 947.7 35 1y(948)/1y(1226)=19/73 (1987Fr09).
879.9 5/2+ 1225.8 58
151.6 3/2+ 19548 6
2141.2 (3/2-,5/2+) 1158.0 3/2+ 983.2 21
879.9 5/2+ 1261.3 55
471.9 3/2- 1669.3 18
151.6 3/2+ 1989.6 18 1y(1990)/1y(1261)=26/53 (1987Fr09).
0.0 7/2- 2141.1 1@
2242.6 (3/12,512,7/2)- 843.9 5/2- 1398.7 25
471.9 3/2- 1770.7 57 d: +0.5813 for 5/2 to 3/2, +0.148 or
+2.5+6-4 for 3/2 to 3/2 (1970Ba51).
0.0 7/2- 22425 18
2288.8 5/2- 0.0 7/2- 2288.7 1000 M1+E2  +0.085 d: from 1970Ba51. Others: +0.3%
(1987Fr09), -12+4-12 (1970Ba51).
2335.4 5/2- 0.0 7/2- 2335.3 100 M1(+E2) 5: +0.123 for 5/2 to 7/2 (1987Fr09),
+0.033 or -6.9+21-14 for 5/2 to 7/2
and +0.072 or >+6 or <-29 for 9/2
to 7/2 (1970Ba51).
2382.1 3/2(+) 1650.3 5/2+ 731.8 69
853.4 1/2+ 1528.7 31 M1+E2  +0.40 5: from 1987Fr09.
2458.6 (5/2,9/2)- 0.0 7/2- 2458.5 100 M1(+E2) d: +0.157 or >+19 or <-11 for 5/2
to 7/2 and -0.05 for 9/2 to 7/2
(1970Ba51).
2550.7 11/2+ 1930.6 9/2+ 620.1 @1 3: -0.064 or -2.63 (1987Fr09) for

Continued on next page (footnotes at end of table)

11/2 to 9/2; -0.207 for 11/2 to 9/2
(1970F006).
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40Ca(a,py)  1987Fr09,1972Ba04,1971Po03 (continued)
y(*3Sc) (continued)
Ei(level) T Er(level) J = % Mult.8 58 Comments
1336.8 712+ 1213.9 39 d: 0.004 (1987Fr09) for 11/2 to 7/2.
1y(1215)/ly(621)=46/54 (1987Fr09).
2579.9 (5/2) 1158.0 3/2+ 1421.9 36
879.9 5/2+ 1700.0 16
151.6 3/2+ 2428.2 48
2635.5 11/2- 1829.3 11/2- 806.2 17
1406.1 712- 1229.4 23
0.0 7/2- 2635.4 60 J: +0.1515 for 7/2 to 7/2, +0.497
for 9/2 to 7/2 (1987Fr09); -0.424 or
-1.5+5-7 for 5/2 to 7/2, -0.19 or
+2.0+5-4 for 7/2 to 5/2 and +0.3@
for 9/2 to 7/2 (1970Ba51).
2650.5 1/2+ 843.9 5/2- 1806.6
2669 3/2- 853.4 1/2+ 1816 56
471.9 3/2- 2197.0 44
2762.2 (5/2,9/2)- 0.0 7/2- 2762.1 100 J: +0.303 for 9/2 to 7/2 (1987Fr09);
+0.16 3 for 9/2 to 7/2 and -0.0% or
-3.85 for 5/2 to 7/2 (1970Ba51).
2795.2 1406.1 712- 1389.1 16
843.9 5/2- 1951.3 39
0.0 712- 2795.1 45
2810.7 (5/2,712,9/2) 2105.7 (3/2,5/2) 705.0 85 Iy(705)/ly(1474)=37/46 (1987Fr09).
1336.8 712+ 1473.9 46 d: +0.024 for 9/2 (1987Fr09).
0.0 712- 2810.6 1% 1y(2811)/ly(1474)=17/46 (1987Fr09).
2840.0 (5/2,712)+ 2382.1 3/2(+) 457.9 18
1336.8 712+ 1503.2 44
0.0 7/2- 2839.9 38
2846 0.0 7/2- 2846 100
2862.7 (2/2,3/2,5/12)+  1650.3 5/2+ 1212.4 21
879.9 5/2+ 1982.8 29
151.6 3/2+ 2711.0 50
2984.1 (3/2,5/2) 1930.6 9/2+ 1058.5 1y(1052)/1y(2104)=223/34 5
(1970Ba51).
1336.8 712+ 1647.3 27 y(1647)/ly(2104)=355/34 5
(1970Ba51).
879.9 5/2+ 2104.1 28
843.9 5/2- 2140.1 13
151.6 3/2+ 2832.4 32 yl weaky in 1970Ba51, but the most
intensey from this level in 1987Fr09.
1y(2833)/1y(2104)=94/34 5
(1970Ba51).
2987.6 15/2- 1829.3 11/2- 115721 100 d: +0.015 for 15/2 to 11/2 and +0.74
+17-14 for 11/2 to 11/2 (1987Fr09),
+0.04+110-21 for 11/2 to 11/2
(1970Ba51).
Ey: from 1970Sa24.
3123.2 19/2- 2987.6 15/2- 13528 100 E/: from 1970Sa24.
3139.9 13/2+ 1930.6 9/2+ 1209.3 100 d: -0.4812 or -1.44 for 7/2 to 9/2;
-0.0810 or +1.2723 for 9/2 to 9/2
and +0.417 for 11/2 to 9/2
(1970Ba51). But the adoptedrJor
the 3140 level is 13/2+.
3158.8 (3/2-,5/2,7/2+) 879.9 5/2+ 2278.8 21
151.6 3/2+ 3007.1 37

Continued on next page (footnotes at end of table)
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40Ca(a,py)  1987Fr09,1972Ba04,1971Po03 (continued)
y(*3Sc) (continued)
Ei(level) T Er(level) J = %
0.0 7/2- 3158.7 42
3197.6 471.9 3/2- 2725.6 100
3264.0 (7/2,9/2)- 1829.3 11/2- 14347 4
0.0 712- 3263.9 96
3293.7 712- 1930.6 9/2+ 1363.1 32
1177.0 3/2- 2116.6 26
879.9 5/2+ 2413.7 10
843.9 5/2- 2449.7 32
3334 1177.0 3/2- 2157 22
843.9 5/2- 2490 21
471.9 3/2- 2862 26
0.0 712- 3334 31
3375.2 (7/2,9/2)- 1882.3 (5/2,9/2)- 1492.9 16
1829.3 11/2- 1545.9 19
1406.1 712- 1969.1 30
1336.8 712+ 2038.3 12
0.0 712- 3375.1 23
3451.2 5/2+ 1810.7 3/2- 1640.5 73
879.9 5/2+ 2571.2 27
3463.3 5/2- 151.6 3/2+ 3311.6 100
4157 2550.7 11/2+ 1606 100

T Level-energy differences.

* Values quoted with uncertainties are from 1970Ba51 and#@2Ba04, others are from 1987Fr09.

§ From y(8) and RUL (for E2 and M2).
2 Only seen in 1967Sc08.

b Placement of transition in the level scheme is uncertain.
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40ca(®Li,®He)  1974Li01

1974Li01: E=34, 36 Me\ALi beam of 300-400 nA was produced from the University of Rester MP Tandem accelerator.
Targets of~75ug/cn? “°Ca prepared by evaporating natural calcium onto thin cadomh gold backings.2He particles

were detected in a spark counter mounted in the focal plamerofgnetic spectrograph, FWHBO0 keV. Measureds(6).
Deduced levels, Jg, L from DWBA analysis.

1986PI01: E=156 MeV. Measured (fragmepj)€oin following breakup, deduced projectile breakup cresstion.

All data is from 1974Li01.

435¢ Levels
E(eve) J@ L 5\ (a(exp)E\ (9(DWBA)*

0 7/2- 3 0.36
470F 3/2-
1180 32- 1 15
1410F 7/2-

1810 32- 1 067
1830 11/2- (5) 0.38

2290 5/2- 3 0.85
2620 11/2- 5 0.25
2990 15/2- 7 0.16

3120 (19/2)- (9) 0.60

T Unresolved doublet. Strength divided by analogy vii#fi mirror states.

* Weak peak in spectrum.

# Sum is over all measured angles.

@ From Adopted Levels.
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42Ca(p,y) E=res  1977Di17,1969Wal9,1965Br 31

Gamma decay of resonances*isc.

1977Dil7: E=2.00-2.75 MeV proton beams were produced frioendt and 3 MV Van de Graaff accelerators, at the Centre de
Recherches Nucleaires, Strasbourg, France and at McMasteersity respectively, for E2 MeV, from the 3 MeV Van
de Graaff accelerator at the Accelerator Laboratory at &hsity of Helsinki, Finland, for E2 MeV. Targets of enriched
CaCQ; on tungsten and gold backingg-rays were detected by Ge(Li) detectors. Measurgdl y(0). Deduced levels,
J, , y-branchings ratios.

1969Wal9, 1970Mal3 (also 1974Ma39,1971P003): E=1.1-2¥, HE=11, 9.5 MeV in 1971P0o03 and E=1.796 MeV and 1.822
MeV in 1974Ma39. proton beams were produced from the Aesesearch Laboratories (ARL) 2 MeV Van de Graaff
accelerator, FWHM=1 keV. Targets of enriched CaCah a 10-mil-thick Ag backing. y-rays were detected by Ge(Li)
detectors. MeasuredyEly, y(6), Wlin pol), yy, yy(8). Deduced levels, Jg, y-branchings, mixing ratios, 1J, by DSAM.
1970Mal3 repory-ray data from five resonances at E(p)=1235, 1242, 1423, 48088037 keV. Lifetime data by Doppler-
shift method reported by 1971P003.

1965Br31 (also 1966Br21, 1964Br29, 1963Dull): E=1.0421.MeV resonances. Proton beams were produced from the Van
de Graaff generator at the Chalmers University of Technoldgrget of enrichedCa foil on carbon backingy-rays were
detected by Nal(Tl) detectors. Measurey, By, yy-coin. Deduced levelsy-branchings.

Others:

1982Mi06: E=0.63-3.01 MeV. Measured yields.

1979Ch29, 1978VI02: E=0.66-5.39 MeV. Measured cross @esti

1971Ga40: E=1.424 MeV. Measureq,By, y(0).

1968So011: measured cross sections for eight resonances.

43sc Levels
E(level)l  J% Ty)0" Comments
0.0 7/2-

151.95 3/2+

472.34 3/2-

845.05 5/2- 0.146 pst7-11  Ty5: or 0.16 ps+9-5.
855.34 1/2+

880.54 5/2+
1158.34 32+

1179.05 3/2- 0.23 ps+9-6

1336.35 72+

1408 7/2-

1651.26 5/2+ 0.25 pst7-6

1810.37 3/2- 16 fs6 Ty/2: or 14 fs+12-9.
1884.66 (5/2,9/2)-

1931.26 9/2+

1962.55 (3/2,5/2)- 71 fsl1 Ty/2: or 67 fs+24-18.
2094.33 3/2- 0.23 pst14-7
2106.47 (3/2,5/2)
2114.39
2141.913 (712) 0.17 pst+6-4 JT from yy(6) (1970Mal3). But adoptedr(3/2,5/2+).y to 1/2+

would exclude 7/2.

2200 E(level): from 1965Br31 only.
2289.38 5/2-
2335.89 5/2-
2382.95 3/2(+)
2552.015 11/2+

2580.48 (5/2) 100 fs+35-24  J% primary transitions from 7/2 and 3/2 resonances.
2670.36 3/2-

2796

2811.210

2840.515 (5/2,7/12)+

2846.215

2859.716

2875 (5/2,9/2)+

2986.712 (3/2,5/2) 53 fsl1

3160

Continued on next page (footnotes at end of table)
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42Ca(p,y) E=res

1977Di17,1969Wal9,1965Br 31 (continued)

433c Levels (continued)

E(level)l  J% Ty)0" Comments

3261 (7/2,9/12)-

3290.216 7/2- <3.5fs

3327

3331.417

3374 (7/2,9/2)-

3451.710 5/2+ 7 fs+7-6

3463 5/2-

3503 7/2-

3645.418

3683

3733.818

3757

3807 7/2- <3.5fs

3843

3860

4007 (3/2,5/12)+

4038 7/2-

4272 E(level): from 1969Wal9.

4371 5/2-,7/2- 3. 7/2+ preferred in p(0).

4430

4454.7 (5/2,9/2) <3.5fs

5919 3/2 E(level): E(p)(lab)=1013.

5950 (3/2,5/2) E(level): E(p)(lab)=1045.

6060 (5/2) E(level): E(p)(lab)=1157.

6103 (3/2-,5/2+) E(level): E(p)(lab)=1201.

6136 3/2 E(level): E(p)(lab)=1234.8.
J* from 1970Mal3.

6143 3/2- E(level): E(p)(lab)=1241.9.
JT from 1970Mal3.

6182 5/2 E(level): E(p)(lab)=1282.

6198 (3/2,5/2+) E(level): E(p)(lab)=1298.

6217 (3/2-,5/12+) E(level): E(p)(lab)=1318.

6247 (3/2,5/2) E(level): E(p)(lab)=1348.

6320 5/2+ E(level): E(p)(lab)=1422.8.

6685 1/2- E(level): E(p)(lab)=1797.
J*: from 1974Ma309.
14% y branching proceeds through unidentified transitions.

6696 5/2 E(level): E(p)(lab)=1808.3.

6709 1/2- E(level): E(p)(lab)=1821. Very weak resonanc®/{Ma39).
JT: from 1974Ma309.

6777 5/2+ E(level): E(p)(lab)=1891.

6919 712 E(level): E(p)(lab)=2036.6.
JT from 1970Mal3.

7344 (3/2-,5/2) E(level): E(p)(lab)=2471.

7394 (3/2-,512+) E(level): E(p)(lab)=2523.

7512 (5/2+,712,9/2) E(level): E(p)(lab)=2643.
JT. 9/2+ only proposed by 1977Dil7.

7581 (3/2-,5/2,7/2+) E(level): E(p)(lab)=2714.

T Average of values from 1977Di17, 1969Wal9 and 1965Br31.vAbbI54, excitation energies for proton resonances
are obtained from S(p)+E(@{), where S(p)=4929.89 (2011AuZZ). Values of E(p)(lab) are given under comments.

* From Adopted Levels up to 5919 keV. For resonances assigisnaea from 1977Dil17, unless otherwise stated.

# From Doppler-shift method (1971P003).
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y(4330)

Data for different resonances are from the following refiees: from 1977Dil7 for E(p)=1045, 1201, 1299, 1319,
2038, 2471, 2523, 2643 and 2714; from 1969Wal9 (also 1978MmH 1974Ma39) for 1235, 1242, 1423, 1796,
1808, 1822, 1891 and 2037; from 1965Br31 (also 1966Br28Rem) for 1013, 1157 and 1346. Data for 1045,
1235, 1242, 1299, and 1423 resonances are also given by (3658

Ei(level) T Et(level) J = ly Mult. 58 Comments
151.9 3/2+ 0.0 7/2- 151.9 100
472.3 3/2- 151.9 3/2+ 3203 1
0.0 7/2- 4723 10@
845.0 5/2- 0.0 7/2- 845.0 100 M1+E2 +0.28
855.3 172+ 472.3 3/2- 3830 25
151.9 3/2+ 703.3 10@
880.5 5/2+ 151.9 3/2+ 7285 10 MI1+E2 -0.517 J: weighted average of -0.48 and -0.6418
(1970Ma13).
0.0 7/2- 8805 2
1158.3 3/2+ 880.5 5/2+ 2778 I 0(Q/D)=+0.2320, +23 +19- or <-5.7.
855.3 1/2+ 303.0 3B 5(Q/D)=+0.1920 or -2.9+13-85,
472.3 3/2- 686.0 2
151.9 3/2+ 1006.3 10@ 0(Q/D)=-1.35 or +1.515.
1179.0 3/2- 880.5 5/2+ 298.5 1
845.0 5/2- 3340 1B
472.3 3/2- 706.7 108
151.9 3/2+ 10279
0.0 7/2- 1179.0 23
1336.3 72+ 880.5 5/2+ 4558 26
151.9 3/2+ 1184.3 10@a
0.0 7/2- 1336.3 26
1408 7/2- 845.0 5/2- 563 18
472.3 3/2- 936 B
0.0 7/2- 1408 106t
1651.2 5/2+ 1158.3 3/2+ 4929 R 4(Q/D)=0.0020 or -2.4+12-50.
880.5 5/2+ 770.7 13
855.3 172+ 7959 2
151.9 32+ 1499.2 106 M1(+E2) -0.0518
0.0 7/2- 1651.2 2@
1810.3 3/2- 1179.0 3/2- 631.3 103
855.3 1/2+ 955.0 410
472.3 3/2- 1338.0 900
151.9 3/2+ 1658.3 26
1884.6 (5/2,9/2)- 880.5 5/2+ 1004.1 21
845.0 5/2- 1039.6 16
0.0 7/2-  1884.6 100  D+Q 5(Q/D)=-0.4+2-11 for 9/2; +(1.1+13-6) for 5/2.
1931.2 9/2+ 1336.3 72+ 5049 B D+Q -0.146  Ap=+0.6311, A4=+0.0112 (1977Dil7).
880.5 5/2+ 1050.7 108 Q A»=-0.386, A,=+0.306 (1977Dil7).
0.0 7/2- 1931.2 1
1962.5 (3/2,5/2)-  1179.0 3/2- 7835 25 5(Q/D)=-0.0425 or +(L.5 40-10).
1158.3 32+ 804.2 4
472.3 3/2- 1490.2 10Q

Continued on next page (footnotes at end of table)
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42Ca(p,y) E=res

1977Di17,1969Wal9,1965Br 31 (continued)

y(*3Sc) (continued)

Ei(level) E¢(level) = % Comments
0.0 7/2- 1962.5
2094.3 3/2- 1179.0 3/2- 915.3 1®0 90(Q/D)=0.0010, +(3.7 +25-10) or -10 +4-48.
880.5 5/2+ 1213.8 36
855.3 1/2+ 1239.0 56
845.0 5/2- 1249.3 38
472.3 3/2- 1622.0 39
151.9 3/2+ 1942.3 52
2106.4 (3/2,5/2) 1158.3 3/2+ 948.1 30
880.5 5/2+ 1225.9 106
2114.3 1158.3 3/2+ 956.0 ™
151.9 3/2+ 1962.3 1003
2141.9 (712) 1651.2 5/2+ 490.7 38 y- lfrom figure 1 of 1977Dil7.
1179.0 3/2- 962.9 [~}
1158.3 3/2+ 983.6 16
880.5 5/2+ 1261.4 100 0(Q/D)=+0.2710 or -23 +12-co.
855.3 1/2+ 1286.6 1B
472.3 3/2- 1669.6 56
151.9 3/2+ 1989.9 786
0.0 7/2- 2141.8 ly: 102 (1969Wal9)y not reported by 1977Dil7.
2200 0.0 712- 2200
2289.3 5/2- 0.0 712- 2289.2 100
2335.8 5/2- 0.0 712- 2335.7 100
2382.9 3/2(+) 1651.2 5/2+ 731.7 100
2552.0 11/2+ 1931.2 9/2+ 620.8 1680
1336.3 712+ 1215.7 67
2580.4 (5/2) 1962.5 (3/2,5/2)- 6179 ly: 1969Wal9 report only the 617 and 1401 gammas
from 2580 level, with §(617)/ly(1401)=0.33.
1179.0 3/2- 1401% 0(Q/D)=+0.1110 or -5.7 +20-80.
1158.3 3/2+ 1422.1 520
880.5 5/2+ 1699.9 48
151.9 3/2+ 2428.3 1003
2670.3 3/2- 1408 712- 12623 ly: 1969Wal9 report 1260 and 1492 gammas from
2580 level, with 1/(1260)/1y(1492)=0.33.
1179.0 3/2- 1491.3 18 ly: other: 100 (1969Wal9).
880.5 5/2+ 1789.8 48
855.3 1/2+ 1815.0 10a
472.3 3/2- 21979 4B
2796 845.0 5/2- 1951 109
151.9 3/2+ 2644 35
2811.2 1336.3 712+ 1474.9 100
0.0 7/2- 2811.1 1000
2840.5 (5/2,712)+ 880.5 5/2+ 1960.0 83
0.0 7/2- 2840.4 100
2846.2 0.0 712- 2846.1 100
2859.7 1651.2 5/2+ 1208.5 Bl

Continued on next page (footnotes at end of table)
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42Ca(p,y) E=res

1977Di17,1969Wal9,1965Br 31 (continued)

y(*3Sc) (continued)

Ei(level) T Er(level) J = % Comments
1179.0 3/2- 1680.7 16
1158.3 3/2+ 1701.4 23
880.5 5/2+ 1979.2 106
151.9 3/2+ 27076 7%

2875 (5/2,9/2)+ 151.9 3/2+ 2723 From intensity balance, thig ray accounts for 80%
of the total intensity, other 20% intensity is
unaccounted for.

2986.7 (3/2,512) 1336.3 712+ 1650.4 16

1179.0 3/2- 1807.7 38
880.5 5/2+ 2106.1 75 0(Q/D)=-0.9550 for 5/2; +0.1311 or -11 +7- for
3/2.
845.0 5/2- 21416 58
151.9 3/2+ 2834.6 108 0(Q/D)=+(0.66+60-30) for 5/2; 0.009 or +(4.5
+30-13) for 3/2.

3160 880.5 5/2+ 2279 From intensity balance, thig ray accounts for 25%
of the total intensity, other 75% intensity is
unaccounted for.

3261 (712,9/2)- 0.0 712- 3261 From intensity balance, thig ray accounts for 60%
of the total intensity, other 40% intensity is
unaccounted for.

3290.2 7/2- 1810.3 3/2- 14799 &l

1179.0 3/2- 2111.1  10@2
880.5 5/2+ 2409.6 27
845.0 5/2- 24451 99
0.0 7/2- 3296 This is the onlyy reported from 3290 level by
1969Wal9.

3327 0.0 712- 3327 From intensity balance, thig ray accounts for 70%
of the total intensity, other 30% intensity is
unaccounted for.

3331.4 1962.5 (3/2,5/2)- 1368.9 2«

1810.3 3/2- 1521.1 13
1179.0 3/2- 2152.3 100
1158.3 3/2+ 2173.0 44
845.0 5/2- 2486.3 28
472.3 3/2- 2859.0 19

3374 (712,9/2)- 0.0 712- 3374 From intensity balance, thig ray accounts for 50%
of the total intensity, other 50% intensity is
unaccounted for.

3451.7 5/2+ 880.5 5/2+ 2571.1 100

845.0 5/2- 2606.6 45
151.9 3/2+ 3299.6 5%
0.0 7/2- 3451.6 2B ly: 1969Wal9 report this as the onyyfrom 3452
level.

3463 5/2- 880.5 5/2+ 2582 K4

151.9 3/2+ 3311 10G

3503 7/2- 845.0 5/2- 2658 100

Continued on next page (footnotes at end of table)
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42Ca(p,y) E=res

1977Di17,1969Wal9,1965Br 31 (continued)

y(*3Sc) (continued)

Ei(level) T Er(level) J = % Mult.8 58 Comments
0.0 7/2- 3503 10a0
3645.4 1962.5 (3/2,5/2)- 16829 34
1651.2 5/2+ 1994.2 663
1179.0 3/2- 2466.3 1006
880.5 5/2+ 2764.8 633
3683 880.5 5/2+ 2803 25
845.0 5/2- 2838 56
151.9 3/2+ 3531 1001
3733.8 2289.3 5/2- 14445 31
1408 7/2- 2325.7 83
845.0 5/2- 2888.7 100
3757 151.9 3/2+ 3605 1000
0.0 7/2- 3757 43
3807 7/2- 1336.3 712+ 2471 pic!
880.5 5/2+ 2926 106 A,=-0.369, A4=+0.1110 (1977Dil17).
0(Q/D)=0.0010 for 7/2 to 5/2 transition.
472.3 3/2- 3335 3B
0.0 7/2- 3807 This is the onlyy reported by 1969Wal9 from the
3807 level.

3843 845.0 5/2- 2998 From intensity balance, thig ray accounts for 40%
of the total intensity, other 60% intensity is
unaccounted for.

3860 151.9 3/2+ 3708 From intensity balance, thig ray accounts for 80%
of the total intensity, other 20% intensity is
unaccounted for.

4007 (3/2,512)+ 880.5 5/2+ 3126

855.3 1/2+ 3152 10@0
472.3 3/2- 3535 503
151.9 3/2+ 3855 10a7
4038 7/2- 1931.2 9/2+ 2107 103
472.3 3/2- 3566 675
4371 5/2-,7/2- 2106.4 (3/2,5/12) 2265 37
1651.2 5/2+ 2720 320
1408 7/2- 2963 492
1336.3 712+ 3035 100
880.5 5/2+ 3490 27
4430 1179.0 3/2- 3251 1016
1158.3 3/2+ 3272 733
880.5 5/2+ 3549 740

4454.7 (5/2,912) 0.0 7/2- 44545 100 y-Bother: 4464,
0(Q/D)=+0.135 for 9/2; -0.055 or -5.7 +14-35 for
5/2.

5919 3/2 3290.2 7/2- 2629 33

2670.3 3/2- 3249 33
2580.4 (5/2) 3338 33
2382.9 3/2(+) 3536 67

Continued on next page (footnotes at end of table)
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42Ca(p,y) E=res

1977Di17,1969Wal9,1965Br 31 (continued)

y(*3Sc) (continued)

Ei(level) T Er(level) J = % Mult.8 58 Comments
2200 37194
1651.2 5/2+ 4268 67 #=-0.25 (1966Br21).
1179.0 3/2- 4740 33 #+-0.43 (1966Br21).
1158.3 32+ 4760 67 #=-0.33 (1966Br21).
880.5 5/2+ 5038 67 £#=-0.43 (1966Br21).
845.0 5/2- 5074 100 #+-0.77 (1966Br21).
472.3 3/2- 5446 67 £=-0.15 (1966Br21).
151.9 3/2+ 5767 100 #=-0.28 (1966Br21).
5950 (3/2,5/2) 3807 7/2- 2143
33314 2619 62
3290.2 712- 2660 19 yl 1965Br31 report this as the stronggstay from
this level.
2986.7 (3/2,5/2) 2964
2580.4 (5/2) 3369 14
2335.8 5/2- 3615 5
2289.3 5/2- 3661 5
2141.9 (712) 3808 10
2114.3 3836 5
2094.3 3/2- 3856 10
1962.5 (3/2,5/2)- 3987 33
1810.3 3/2- 4139 5
1651.2 5/2+ 4299 67
1179.0 3/2- 4771 100
1158.3 32+ 4791 14
855.3 1/2+ 5094 43
845.0 5/2- 5105 ly: other: 25.
472.3 3/2- 5477 43
151.9 3/2+ 5798 43
6060 (5/2) 0.0 7/2- 6060
6103 (3/2-,5/2+) 3843 2260 1.6
3451.7 5/2+ 2651 10
3160 2943 1.6
2986.7 (3/2,5/2) 3116 1.6
2846.2 3257 1.6
2840.5 (5/2,7/2)+ 3262 <1.6
2141.9 (712) 3961 13
2106.4 (3/2,5/2) 3996 5
1408 7/2- 4695 5
1336.3 72+ 4766 8
1179.0 3/2- 4924 3
855.3 1/2+ 5247 1.6
845.0 5/2- 5258 3
472.3 3/2- 5630 1.6
151.9 3/2+ 5951 100
0.0 7/2- 6103 5

Continued on next page (footnotes at end of table)
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42Ca(p,y) E=res  1977Di17,1969Wal9,1965Br 31 (continued)

y(*3Sc) (continued)

Ei(level) T Er(level) J = % Mult.8 58 Comments
6136 3/2 3807 712- 2329
3290.2 7/2- 284%
2986.7 (3/2,5/2) 3180 30
2670.3 3/2- 3466 15
2580.4 (5/2) 3555 35 0(Q/D)=-0.147 or -2.6+5-7 for Jr(res)=3/2
(1970Mal3).
2141.9 (712) 3994 24
2094.3 3/2- 4041 71 0(Q/D)=+0.075 or +2.7 +6-10 for Jr(res)=3/2
(1970Ma13).
1962.5 (3/12,5/2)- 4173 100 0(Q/D)=+0.1410 or -19 + 13- for Jr(res)=3/2
(1970Ma13).
1651.2 5/2+ 4485 35 0(Q/D)=+0.362 or +7.6+48-0 for Jr(res)=3/2
(1970Mal3).
1179.0 3/2- 4957 65 90(Q/D)=-0.366 or -9.5+30-70 for Jr(res)=3/2
(1970Ma13).
1158.3 3/2+ 4977 53 90(Q/D)=-0.053 or +4.7+7-20 for Jr(res)=3/2
(1970Ma13).
880.5 5/2+ 5255 41 0(Q/D)=-0.053 for Jr(res)=3/2 (1970Mal3).
855.3 1/2+ 5280 18
845.0 5/2- 5291 24
472.3 3/2- 5663 24 0(Q/D)=-0.362 or -7.6+20-38 for Jr(res)=3/2
(1970Ma13).
151.9 32+ 5984 100 5(Q/D)=0.002 or +3.75 for Jr(res)=3/2
(1970Ma13).
6143 3/2- 3807 7/2- 2336 21
3290.2 712- 2853 21 d0(Q/D)=0.006 or +3.7+8-15 for Jr(res)=3/2 and
Jr(3290)=3/2; -0.8120 for Jr(3290)=5/2
(1970Ma13).
2986.7 (3/2,5/2) 3156 37 0(Q/D)=+0.1112 or +2.7+5-13 for J(res)=3/2 and
Jn(2987)=3/2; -0.7&40 for Jr(2987)=5/2
(1970Ma13).
2670.3 3/2- 3473 32
2094.3 3/2- 4048 32 0(Q/D)=+0.137 or +2.45 for Jr(res)=3/2
(1970Ma13).
1962.5 (3/2,5/2)- 4180 26 d(Q/D)=+0.065 for Jri(res)=3/2 (1970Mal3).
1810.3 3/2- 4332 11
1179.0 3/2- 4964 68 0(Q/D)=-0.174 or +19 +8-28 for Jr(res)=3/2
(1970Ma13).
1158.3 3/2+ 4984 16
880.5 5/2+ 5262 11
855.3 1/2+ 5287 100
845.0 5/2- 5298 53
472.3 3/2- 5670 16 90(Q/D)=0.003 or +3.7+5-8 for Jr(res)=3/2
(1970Ma13).

Continued on next page (footnotes at end of table)
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42Ca(p,y) E=res

1977Di17,1969Wal9,1965Br 31 (continued)

y(*3Sc) (continued)

Ei(level) T Er(level) J = % Mult.8 58 Comments
151.9 3/2+ 5991 74 0(Q/D)=-0.103 or +8.8+25-65 for Jr(res)=3/2
(1970Mal3).
0.0 7/2- 6143 11
6182 5/2 151.9 3/2+ 6032
6198 (3/2,5/2+) 3733.8 2464 16
2335.8 5/2- 3862 20
2141.9 (712) 4056 16
2094.3 3/2- 4103 52
1962.5 (3/2,5/2)- 4235 12
1651.2 5/2+ 4547 48
880.5 52+ 5317 100
855.3 1/2+ 5342 60
845.0 5/2- 5353 12
151.9 3/2+ 6046 64
6217 (3/2-,5/2+) 3860 2357 2
3645.4 2572 6
3451.7 52+ 2765 6
2986.7 (3/2,5/2) 3230 8
2859.7 3357 12
2670.3 3/2- 3547 10
2141.9 (712) 4075 4
2106.4 (3/2,5/2) 4110 2
2094.3 3/2- 4122 4
1810.3 3/2- 4406 6
1408 712- 4809 2
1336.3 712+ 4880 <2
880.5 5/2+ 5336 6
855.3 1/2+ 5361 100
472.3 3/2- 5744 16
151.9 3/2+ 6065 8
0.0 7/2- 6217 8
6247 (3/2,5/2) 3290.2 7/2- 2987
2200 4047
2141.9 (712) 4105 50
2094.3 3/2- 4152 17
1962.5 (3/2,5/2)- 4284 33
1651.2 5/2+ 4598
1179.0 3/2- 5068 17
880.5 5/2+ 5366 33
845.0 5/2- 5402 83
151.9 3/2+ 6095 100
6320 52+ 3807 7/2- 2513 11
3451.7 5/2+ 2868 5
2986.7  (3/25/2) 3333 11 5(Q/D)=-0.024 for Jn(2987)=3/2 and -0.812 for
Jn(2987)=5/2 (1970Mal3).
2580.4 (5/2) 3739 3

Continued on next page (footnotes at end of table)
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42Ca(p,y) E=res

1977Di17,1969Wal9,1965Br 31 (continued)

y(*3Sc) (continued)

Ei(level) T Er(level) J = % Mult.8 58 Comments
2382.9 3/2(+) 3937 2 0(Q/D)=+0.458 or +2.7 +5-8 for Jr(2383)=7/2 and
-0.18 8 for Jr(2383)=3/2 (1970Mal3).
2141.9 (712) 4178 10 D+Q +0.06
1651.2 5/2+ 4669 2
1336.3 72+ 4983 3
1179.0 3/2- 5141 6 D+Q 0.08
880.5 5/2+ 5439 10 D+Q +0.18
855.3 12+ 5464 10 5(Q/D)=+0.013 or -3.15.
845.0 5/2- 5475 8
151.9 3/2+ 6168 100 D+Q +0.03
6685 1/2- 2580.4 (5/2) 4104 13
2094.3 3/2- 4590 79
1962.5 (3/2,5/2)- 4722 42
1179.0 3/2- 5506 38
880.5 52+ 5804 33
855.3 1/2+ 5829 25
472.3 3/2- 6212 29
151.9 3/2+ 6533 100
6696 5/2 3683 3013 5
3327 3369 5
2382.9 3/2(+) 4313 9 90(Q/D)=-0.1310 or -4.2+10-15 for Jr(2383)=7/2
and +0.2010 for Jrf(2383)=3/2.
1962.5  (3/2,5/2)- 4733 5 D+Q 0.4
1651.2 52+ 5044 11 D+Q -0.07
1336.3 712+ 5359 11 0(Q/D)=-0.146 or -23 +0-12.
1179.0 3/2- 5517 7
1158.3 3/2+ 5537 7
880.5 5/2+ 5815 32 D+Q +0.03
845.0 5/2- 5851 7 D+Q -0.210
472.3 3/2- 6223 2 D+Q +0.23
151.9 3/2+ 6544 100 D+Q -0.14
0.0 7/2- 6695 27 D+Q +0.02
6709 1/2- 2986.7 (3/2,5/2) 3722 25
2094.3 3/2- 4613 100
1962.5  (3/2,5/2)- 4747 19
472.3 3/2- 6238 8
151.9 3/2+ 6557 17
6777 52+ 4454.7 (5/2,9/2) 2322 64
2986.7  (3/2,5/2) 3790 45
2580.4 (5/2) 4196 55
2382.9 32(+) 4394 36
2141.9 (712) 4635 82
1651.2 5/2+ 5125 91
1408 7/2- 5369 18
1336.3 712+ 5440 27
1179.0 3/2- 5598 100

Continued on next page (footnotes at end of table)
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42Ca(p,y) E=res

1977Di17,1969Wal9,1965Br 31 (continued)

y(*3Sc) (continued)

Ei(level) T Er(level) J = % Mult.8 58 Comments
880.5 52+ 5896 91
855.3 1/2+ 5921 45
845.0 5/2- 5932 82
472.3 3/2- 6304 91
151.9 3/2+ 6625 82
6919 72 4454.7 (5/2,9/2) 2464 13 5(Q/D)=+0.186 for Jr(res)=7/2 and 1(4455)=9/2;
-0.04 6 for Jn(4455)=5/2 (1970Mal3).
4272 2647 5 y from 1969Wa19 only.
3843 3076 3
3327 3592 6
3261 (7/12,9/2)- 3658 6
2875 (5/2,9/2)+ 4044 3
2796 4123 3
2580.4 (5/2) 4338 3 0(Q/D)=+0.3210 for J(res)=7/2 (1970Mal3).
1884.6 (5/2,9/2)- 5034 5 5(Q/D)=-0.1816 or -5.7 +20-60 for Jn(res)=7/2 and
J(1885)=9/2; +0.2216 for Jr(1885)=5/2
(1970Mal3).
1408 7/2- 5511 5 5(Q/D)=-0.044 for Jr(res)=7/2 (1970Mal3).
880.5 52+ 6037 3
845.0 5/2- 6074 100 5(Q/D)=0.002 for Jr(res)=7/2 (1970Ma13).
472.3 3/2- 6448 3 5(Q/D)=+0.044 for Jn(res)=7/2 (1970Mal3).
0.0 7/2- 6917 11 0(Q/D)=-0.298 for Jr(res)=7/2 (1970Mal3).
7344 (3/2-,5/2) 3860 3484 13
3807 712- 3537 39
3683 3661 10
3645.4 3698 10
3160 4184 19
2114.3 5229 6
1651.2 52+ 5692 19
1336.3 712+ 6007 6
1179.0 3/2- 6165 6
1158.3 3/2+ 6185 6
880.5 52+ 6463 100
151.9 32+ 7191 55
0.0 7/2- 7343 32
7394 (3/2-5/2+) 4430 2964 20
4007 (3/2,5/2)+ 3387 28
3757 3637 8
3463 5/2- 3931 12
3451.7 5/2+ 3942 12
2875 (5/2,9/2)+ 4519 8
2859.7 4534 8
2796 4598 4
2580.4 (5/2) 4813 4
2382.9 3/2(+) 5011 4
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42Ca(p,y) E=res

1977Di17,1969Wal9,1965Br 31 (continued)

y(*3Sc) (continued)

Ei(level) T Er(level) J = % Mult.8 58 Comments
2141.9 (712) 5252 4
2114.3 5279 28
1810.3 3/2- 5583 8
1651.2 5/2+ 5742 8
1408 7/2- 5986 4
1336.3 712+ 6057 4
1179.0 3/2- 6215 16
1158.3 3/2+ 6235 40
880.5 5/2+ 6513 32
855.3 1/2+ 6538 20
845.0 5/2- 6548 16
472.3 3/2- 6921 8
151.9 3/2+ 7241 100
0.0 7/2- 7393 4
7512 (5/2+,7/12,9/12) 4371 5/2-,7/2- 3141 12 270.285, A4=-0.025 (1977Di17).
0(Q/D)=+0.316 for 9/2 to 7/2 transition.
4038 7/2- 3474 3 A=-0.2212, A4=+0.0413 (1977Dil7).
90(Q/D)=+0.058 for 9/2 to 7/2; -0.7022 for 9/2 to
9/2; and +0.0211 for 9/2 to 11/2.
3807 7/2- 3705 10 £=-0.3110, A4=-0.1810 (1977Dil17).
90(Q/D)=-0.056 for 9/2 to 7/2 transition.
2840.5 (5/2,712)+ 4671 3
2811.2 4701 3
2552.0 11/2+ 4960 3
1931.2 9/2+ 5580 100 #A+0.384, A4=-0.144 (1977Di17).
0(Q/D)=+0.9014 or -0.207 for 9/2 to 9/2 transition.
1884.6 (5/2,9/12)- 5627 3
1158.3 32+ 6353 5
845.0 5/2- 6666 3
0.0 7/2- 7511 22 A=-0.209, A4=+0.019 (1977Dil7).
90(Q/D)=+0.057 for 9/2 to 7/2 transition.
7581 (3/2-,5/2,7/2+) 4430 3151 3
3683 3898 18
3503 7/2- 4078 5
3451.7 5/2+ 4129 8
3374 (712,912)- 4207 5
2859.7 4721 3
2141.9 (712) 5439 13
880.5 5/2+ 6700 100
151.9 3/2+ 7428 93
0.0 7/2- 7580 5

T Level-energy differences.
* From average of data from 1977Dil7, 1969Wal9 and 1965Br31.

§ From y(6), yy(8), y(lin pol) data of 1970Mal3, unless otherwise stated.

a pPlacement of transition in the level scheme is uncertain.
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435, ,-64 NUCLEAR DATA SHEETS 215,64

42Ca(p,y):resonances  1977Di17,1969Wal9

1977Dil7: E=1.999-2.758 MeV proton beams were producenh fitee 4 and 3 MV Van de Graaff accelerators, at the Centre
de Recherches Nucleaires, Strasbourg, France and at MaMasiversity respectively, for £2 MeV; from the 3 MeV Van
de Graaff accelerator at the Accelerator Laboratory at &hsity of Helsinki, Finland, for E2 MeV. Targets of enriched
CaCQ; on tungsten and gold backingg-rays were detected by Ge(Li) detectors. Measwrgtkelds. Deduced energies of

resonances.
1969Wal9: E=1.201-2.063 proton beams were produced fremAtirospace Research Laboratories (ARL) 2 MeV Van de

Graaff accelerator, FWHM=1 keV. Targets of enriched Cg@@ a 10-mil-thick Ag backing.y-rays were detected by an
8-in-diam by 8-in-long Nal(Tl) detector. Measurgdyields. Deduced energies of resonances, relative resersrengths.
Others:
1968S011: eight resonances in E(p)(lab)=1345-1424 kelbmeg
1965Br31, 1966Br21, 1964Br29: E=1013-1421.

435c Levels

E(level)f J& E(p))(LAB)® Relative intensit§ Comments
5019 32 1013 E(level): S(p)=4929.89 (1995Au04).

L: from 1965Br31.
5950F (3/2,5/2) 1044 L: from 1977Di17.

Absolute strength=0.67 (1977Dil7).
6060F (5/2) 1157 L: from 1965Br31.
6103 (3/2-,5/2+) 1201 105 Absolute strength=0.68 (1977Di17).
6116 1214 7
6127 1226 13
6136F 3/2 1234.8 109 Absolute strength=0.68 (1969Wal9).
6143 3/2- 1241.9 148 Absolute strength=0.92 (1969Wa19).
6146 1245 27
6151 1250 74
6174 1274 6
6182 5/2 1282 42
6185 1285 91
6190 1290 6
6196 (3/2,5/2+) 1298 121 Absolute strength=0.74 (1977Dil7).
6200 1300 14
6210 1310 13
6211 1312 91
6217 (3/2-,5/2+) 1318 91 Absolute strength=0.73 (1977Dil7).
6228 1329 46
6242 1343 7
6247 (3/2,5/2) 1348 116
6253 1354 36
6262 1364 13
6280 1382 59
6286 1388 4
6291 1393 34
6297 1400 71
6312 1415 10
6315 1418 22
6320F 5/2+ 1422.8 202 Absolute strength=1.37 (1969Wal9).
6348 1452 70
6355 1459 13
6370 1474 20
6374 1478 85
6386 1491 3
6391 1496 13
6395 1500 85
6403 1509 53
6410 1515 15
6416 1521 50

Continued on next page (footnotes at end of table)
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435¢,,-65 NUCLEAR DATA SHEETS 315665

42Ca(p,y):resonances  1977Di17,1969Wal9 (continued)

433c Levels (continued)

E(level)f J& E(p))(LAB)® Relative intensit§ Comments
6426 1532 49
6432 1538 61
6439 1545 128
6453 1559 22
6461 1567 9
6469 1576 56
6479 1586 53
6481 1588 53
6493 1600 5
6499 1606 92
6503 1610 38
6508 1616 34
6515 1623 23
6535 1643 100
6547 1656 6
6551 1660 49
6558 1667 24
6564 1673 41
6571 1680 21
6576 1685 58
6584 1693 31
6596 1706 75
6604 1714 195
6625 1735 99
6631 1741 51
6665 1776 63
6674 1786 47
6676 1788 64
6680 1792 77
6685 1/2- 1797 95
6694 1806 40
6697 5/2 1808.3 255 Absolute strength=2421969Wa19).
6709 1/2- 1821 41
6713 1825 16
6716 1829 48
6719 1832 127
6730 1843 57
6736 1850 142
6749 1862 33
6759 1873 111
6777 5/2 1891 163 Absolute strength=1.29 (1969Wa19).
6786 1900 63
6794 1908 148
6801 1916 135
6814 1929 177
6830 1945 185
6834 1949 47
6846 1962 183
6856 1972 113
6861 1977 107
6871 1987 34
6877 1993 183
6881 1997 52
6889 2006 4
6901 2018 37
6906 2023 37

Continued on next page (footnotes at end of table)
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515C),-66

NUCLEAR DATA SHEETS

515C),-66

E(level)f J&

42Ca(p,y):resonances  1977Di17,1969Wal9 (continued)

433c Levels (continued)

E(p))(LAB)® Relative intensit§ Comments

6913
6920F

6925
6934
6942
6946
6961
6967
6971
6979
6984
6991
6996
6999
7004
7015
7022
7025
7033
7042
7051
7058
7063
7072
7080
7091
7095
7099
7108
7118
7127
7135
7141
7146
7154
7159
7171
7174
7177
7180
7183
7198
7212
7214
7223
7228
7240
7250
7263
7269
7275
7280
7285
7288
7295
7302

712

2030 221

2036.6 301 Absolute strength=301969Wa19).

2042 30
2052 110
2060 190
2064 87
2079
2086
2090
2098
2103
2110
2115
2119
2123
2135
2142
2145
2153
2162
2171
2179
2184
2193
2201
2212
2217
2221
2230
2240
2249
2257
2264
2269
2277
2282
2294
2297
2300
2304
2307
2322
2336
2339
2348
2353
2365
2375
2389
2395
2401
2406
2411
2414
2421
2428

Continued on next page (footnotes at end of table)
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515C),-67

NUCLEAR DATA SHEETS 515,67

42Ca(p,y):resonances  1977Di17,1969Wal9 (continued)

433c Levels (continued)

E(level)f J& E(p))(LAB)® Relative intensit§ Comments
7305 2432

7313 2440

7344 (3/2-,5/2) 2471 Absolute strength=3.59 (1977Dil7).
7349 2477

7354 2482

7366 2494

7373 2501

7382 2510

7388 2517

7394 (3/2-5/2+) 2523 Absolute strength=2.28 (1977Di17).
7402 2531

7411 2540

7414 2543

7418 2547

7423 2552

7429 2559

7433 2563

7443 2573

7450 2580

7466 2596

7471 2602

7480 2611

7483 2614

7491 2622

7498 2629

7501 2632

751 (5/2+,7/2,9/2-) 2643 Absolute strength=4.20 (1977Dil7).
7513 2645

7518 2650

7522 2654

7531 2663

7536 2668

7544 2676

7551 2683

7559 2692

7564 2697

7581 (3/2-,5/2,7/2+) 2714 Absolute strength=2.93 (1977Dil7).
7592 2725

7600 2734

7603 2737

7607 2741

7611 2745

7618 2752

7624 2758

T From E.m+S(p) where S(p)=4929.89 from 2011AuZZ and Em deduced from B(lab) from 1969Wal9 and
1977Dil7.

* Detailed primary and secondapyray data from this resonance is available. $&@a(py) E=res dataset.

# From 1969Wa19.

@ proton energies are from 1969Wa19 from 12022000 and from 1977Di17 above 2 MeV. 2 keV uncertainty for
energies from 1969Wal9.

& From Adopted Levels.
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515C),-68

NUCLEAR DATA SHEETS 515C,,-68

S(p)=4929.819 (1995AU04).

42Ca(p,p):resonances  1976Wi16,1974Ma39

1976Wil16: E=1.2-3.0 MeV proton beams were produced fromTt&lL 3 MV Van de Graaff accelerator, FWHM=325 eV.
Targets of enriched CaG94.42%%*2Ca) on carbon backings. Elastically scattered protons wetected by surface barrier
detectors. Measured(E,8). Deduced resonances, levels[ g,

1974Ma39: E=1.20-3.23 MeV proton beams were produced flemAerospace Research Laboratories (ARL) 8-MeV tandem
accelerator, FWHM=200 eV. Targets of enriched CaQ@ carbon backings. Scattered protons were detected bgcsurf

barrier detectors. Measurex(E,0). Deduced resonances, levelsjg)[.
1968Br27: E=1.24-1.82 MeV. Deduced resonances at 1242, 18D2, 1817.

43sc Levels

E(level)f  JT# Mol E(p) (lab)  y3 keV" Comments

6149.5 3/2- 125 e\l5 1248.7 129.90 E(p)=12418 I'p=145 eVS5, y%:145 keV
(1974Ma39).

6222.9 1/2+ 50 eMO 1323.9 10.99

6417.6 1/2+ 15 e\b 1523.2 1.10

6440.6 1/2+ 1.5 e\b 1546.8 0.99

6510.7 1/2+ 15 e\b 1618.5 0.72

6561.4 1/2- 180 e\20 1670.4 18.52

6564.1 1/2+ 15 e\b 1673.2 0.57

6570.1 1/2+ 10 e\b 1679.4 0.37

6630.0 1/2- 5e\3 1740.7 40.3

6651.0 1/2+ 175 e\20 1762.2 4.72

6677.4 (1/2-) 10e\s  1789.2 0.68

6684.4 1/2+ 15 e\b 1796.4 0.36

6685.3 3/2- 65eVl0  1797.3 4.01 E(p)=1791, Jn=1/2-, [ ,=120 V10, y2=145
keV (1974Ma309).

6694.8 1/2- 4560 1807.0 2.68 E(p)=1803., [p=75 eV’5, }2=7.8 keV
(1974Ma39).

6709.2 1/2- 900 e\B0 1821.8 50.71

6709.5 1/2- 300 e\B0 1822.1 16.88 E(p)=1822, I'p=1450 eV50, y%:135 keV
(1974Ma39).

6736.6 3/2- 45 eV10 1849.8 2.29

6795.1 1/2- 500 e\B0 1909.7 20.60

6795.4 1/2- 500 e\60 1910.0 20.58

6815.3 1/2+ 30 eVr 1930.4 0.46

6827.0 3/2- 40 eV10 1942.4 1.48

6849.7 (3/2+) 10e\6  1965.6 1.96

6850.8 1/2- 25 eV7 1966.8 0.85

6853.9 (3/2+) 10 e\b 1969.9 1.93

6855.0 1/2- 22 eVl 1971.0 0.74

6859.0 (3/2+) 13e\6  1975.1 2.47

6868.2 1/2+ 45 eM10 1984.6 0.58

6880.1 1/2+ 120 e\5 1996.7 1.50

6899.7 1/2- 190 e\20 2016.8 5.52 E(p)=2021, I' ;=310 eV 10, y%:13.7 keV
(1974Ma39).

6912.4 1/2+ 240 e\25 2029.8 2.73 E(p)=2033, I ;=280 eV 10, y%:5.3 keV
(1974Ma39).

6936.4 1/2+ 150 e\15 2054.4 1.59 E(p)=2059, ' p=205 eV5, y%:4 keV
(1974Ma39).

6943.7 1/2- 165 e\l5 2061.9 4.19 E(p)=2064@, I'p=214 eV5, y%:9.6 keV
(1974Ma39).

6966.0 (3/2+) 15 e\b 2084.7 1.95

6978.9 (3/2+) 20 e\b 2097.9 2.49

6983.6 1/2- 8e\s 21027 0.18

7013.7 @129 15e\6 21335 0.31

7024.7 (3/2+) 15 e\b 2144.8 1.61

7027.7 1/2- 150 eM5  2147.8 2.97 E(p)=2151, I'p=224 eV5, y2=7.2 keV
(1974Ma39).

Continued on next page (footnotes at end of table)
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515C),-69

NUCLEAR DATA SHEETS

515C),-69

42Ca(p,p):resonances

1976Wi16,1974M a39 (continued)

433c Levels (continued)

E(level)f  JT# Mol E(p) (ab)  y3 keV" Comments

7032.1 1/2+ 10 e\b 2152.4 0.08

7037.2 3/2- 35eVr 2157.6 0.67

7046.4 (5/2+) 25 eVl 2167.0 2.50

7067.5 1/2+ 800 e\80 2188.6 5.99

7074.9 1/2- 25 eV7 2196.2 0.43

7085.6 1/2- 300 e\B0 2207.1 5.05

7094.4 3/2- 75 eM15 2216.1 1.23

7099.1 1/2+ 50 eMO 2221.0 0.35

7116.8 1/2- 2.50 ke\25 2239.1 38.71

7123.4 (3/2+) 10e\6 22458 0.79

7125.0 1/2+ 350 e\85 22475 2.28

71323 (3/2+) 10e\6  2254.9 077

7138.0 3/2- 600 e\60 2260.8 8.80

7140.2 1/2+ 600 e\60 2263.0 3.77

7150.5 (3/2+) 2567 22736 1.82

7155.8 3/2- 50 eMO 2279.0 0.70

7170.2 1/2- 600 e\60 2293.7 8.10

7176.5 (5/2-) 5eV3 2300.2 3.37

7185.2 (3/2+) 10e\  2309.1 0.66

7211.0 (2/2-) 10 e\b 23355 0.12

72153 (1/2+) 5e\8 23398 0.03

7222.9 3/2+ 35 eV 2347.7 2.07

72271 (3/2+) 10e\6  2352.0 058

7231.2 1/2- 500 e\60 2356.2 5.81

7240.8 (3/2+) 10 e\b 2366.0 0.56

7247.5 1/2- 150 e\5 2372.9 1.68

7251.0 (3/2+) 15e\6 23765 0.82

7255.4 1/2+ 70 eMO 2381.0 0.34

7256.8 3/2- 30 eVr 2382.4 0.33

7266.3 (3/2+) 20 e\b 2392.1 1.05

7281.0 (1/2-) 10e\s  2407.2 0.10

7289.8 3/2+ 35 eV 2416.2 1.73

7290.9 (3/2+) 2567 2417.3 1.03

7307.6 3/2- 40 eV10 2434.4 0.39

7309.1 1/2- 1.00 keMO 2435.9 9.69

7311.2 (3/2+) 5e\3 2438.1 0.23

7315.8 1/2+ 25 eVr 2442.8 0.11

7326.9 1/2- 3.00 ke\BO  2454.2 27.92 E(p)=2460, I'y=2.92 keV5, y%:42.2 keV
(1974Ma39).

7329.5 (3/2+) 20 e\b 2456.8 0.89

7339.4 1/2+ 600 €\60  2467.0 2.46 E(p)=2473, T ;=540 eV 20, y3=4 keV
(1974Ma39).

7363.5 1/2+ 100 eM5  2493.7 0.39 E(p)=2508, ;=130 eV10, y3=0.9 keV
(1974Ma39).

7365.1 1/2- 90 eV15 2493.3 0.77

7369.7 1/2- 700 eV70 2498.0 5.93 E(p)=2502, I' ;=676 eV5, y%:8.6 keV
(1974Ma39).

7370.8 1/2- 40 eV10 2499.1 0.34

73785 1/2+ 80 eVl5  2507.0 0.30 E(p)=2512, I'p=85 eV'5, 13=0.5 keV
(1974Ma39).

7385.5 (5/2-) 5e\3  2514.2 0.77

7390.3 1/2+ 300 e\B0 2519.1 1.12

7395.7 3/2+ 40 eM0 2524.6 1.50

7412.4 1/2- 225 e\25 2541.7 1.74

7414.5 (3/2+) 5e\3 25439 0.18

Continued on next page (footnotes at end of table)
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315Cy, 70

NUCLEAR DATA SHEETS

515G, 70

42Ca(p,p):resonances

1976Wi16,1974M a39 (continued)

433c Levels (continued)

E(level)f  JT# Mol E(p) (ab)  y3 keV" Comments

7419.4 3/2- 110 e5 2548.9 0.84

7424.7 5/2+ 30 eV? 2554.3 1.05

7439.9 5/2+ 50 eMO 2569.9 1.69

7445.0 1/2+ 400 eM0 2575.1 1.35

7448.4 1/2- 20 e\b 2578.6 0.14

74617 (3/2+) 15e\6 25922 0.48

7463.7 3/2- 20 e\b 2594.2 0.14

7476.6 1/2- 500 e\k0 2607.4 3.40

7477.1 (5/2+) 25 eVl 2608.0 0.77

7478.6 3/2- 30 er 2609.5 0.20

7483.8 (5/2-) 2e\W2 2614.8 0.54

7492.0 1/2+ 175 e\20 2623.2 0.54

7502.0 (5/2-) 5eV3 2633.4 1.28

7508.5 3/2- 70 eMO 2640.1 0.45

7512.1 1/2- 1.00 keMO 2643.8 6.34

7517.6 (5/2+) 15 e\b 2649.4 0.42

7527.5 (312 15e\6  2659.6 0.09

7539.1 3/2- 550 e\b5 2671.4 3.31

7540.0 1/2+ 15 e\b 2672.3 0.04

7557.1 (5/2+) 20 e\b 2689.9 0.51

7560.2 3/2- 150 eM15 2693.0 0.87

7564.1 (3/2+) 15 e\b 2697.0 0.38

7570.1 1/2+ 400 eVI0 27032 1.08 E(p)=2718, T p=380 eV30, 2=1.1 keV
(1974Ma39).

7586.6 1/2- 125 eM5  2720.1 0.69 E(p)=2722, p=150 eV 10, }2=1.2 keV
(1974Ma39).

7595.5 (3/2+) 15e\6  2729.2 0.35

7596.9 1/2- 400 eVI0 27306 2.16 E(p)=2732, T =550 eV20, y2=4.5 keV
(1974Ma39).

7599.6 1/2+ 80 eVi5 27334 0.21 E(p)=2748, T =90 eV 10, y3=0.4 keV
(1974Ma39).

7604.5 (3/2+) 15e\6 27384 035

7614.2 3/2- 20 e\b 2748.3 0.10

7615.6 (1/29) 10e\6  2749.7 0.05

7619.5 1/2- 3.50 ke\B5  2753.7 18.16 E(p)=2762, I'p=770 eV 40, y%:5.6 keV
(1974Ma39).

7620.8 (3/2+) 10 e\b 2755.1 0.22

7625.8 (3/2+) 15e\6  2760.2 0.33 E(p)=2768, ['p=30 eV 10, y2=1 keV/
(1974Ma39).

7627.1 (5/2+) 20\ 27616 0.4

7630.7 3/2- 185 e\20 2765.2 0.94 E(p)=2772, Jn=1/2-,T =320 eV 10, y%:2.3
keV (1974Ma39).

7639.4 3/2- 20 e\b 2774.1 0.10

7644.1 (3/2+) 15e\6  2778.9 0.32

7646.1 (3/2+) 15 e\b 2781.0 0.32

7659.6 3/2- 50 eM0 2794.5 0.24

7666.6 1/2+ 500 e\B0 2802.0 1.17

7668.0 1/2+ 600 e\60 2803.4 1.40

7675.7 3/2- 50 eMO 2811.3 0.24

7683.6 (5/2-) 18e\5  2819.4 2.90

7693.2 1/2- 60 eMO 2829.2 0.27

7703.3 (5/2+) 8e\5 28395 0.15

7708.3 1/2+ 100 eMO 2844.7 0.22

7711.1 1/2- 700 eV70 2847.5 3.10

7714.8 (5/2-) 15 e\b 2851.3 2.24

Continued on next page (footnotes at end of table)
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3150, 71

NUCLEAR DATA SHEETS

515071

42Ca(p,p):resonances

1976Wi16,1974M a39 (continued)

433c Levels (continued)

E(level)f  JT# Mol E(p) (ab)  y3 keV" Comments
7721.7 1/2- 25eV7  2858.4 0.11
7733.7 (5/2+) 20e\6  2870.7 0.35
7738.3 1/2- 75eVl5  2875.4 0.32
7738.5 1/2+ 25eW  2875.6 0.05
77443 3/2- 700 eV70  2881.5 2.93
7747.3 1/2- 40 eMI0  2884.6 0.17
7751.4 1/2- 25eV7 28888 0.10
7754.0 (5/2+) 25eV  2891.4 0.42
7760.9 (5/2+) 25eW 28985 0.42
7761.3 1/2- 35eV7  2898.9 0.14
7769.4 1/2+ 650 e\65  2907.2 1.32
7784.7 (3/2+) 15e\6  2922.9 0.24
7785.3 (5/2-) 5e\3 29235 0.63
77975 (5/2+) 30eV?  2936.0 0.47
7803.6 1/2+ 125 eM5  2942.2 0.24
7807.2 3/2- 115 eM5  2945.9 0.44
7807.7 1/2- 35eV7  2946.4 0.13
7810.8 (3/2+) 5 e\ 2949.6 0.08
7815.6 (5/2+) 10e\6 29545 0.15
7818.6 1/2+ 200 e\20  2957.6 0.38
7819.0 1/2+ 80 eVI5  2958.0 0.15
7820.5 (5/2+) 20e\6  2959.5 0.30
7829.6 1/2- 25eV7  2968.8 0.09
7830.3 3/2- 240 e\25  2969.6 0.88
7832.0 (5/2-) 3e3 2971.3 0.34
7832.8 (3/2+) 30eww 29721 0.44
7836.2 (5/2-) 8e\s 2975.6 0.90
7838.0 (3/2+) 25eV  2977.4 0.36
7841.4 1/2+ 200 e\20  2980.9 0.37
7844.2 3/2- 120 eM5  2983.3 0.43
7850.5 3/2- 75evl5  2990.2 0.27
7859.2 1/2- 225 e\25  2999.1 0.79
7859.8 1/2- 30 eV 2999.8 0.11
7861.6 3/2+ 20e\6  3001.6 0.28
7868.5 3/2- 50 eVI0  3008.7 0.17
7919 3/2+,(5/2+F 150 eV20F 3060 7+
7926 1/2-,(3/2-f 420 eV50*F 3067 o*
7933 1/2+F 270 eV20* 3074 0.6F
794F 1/2+ 1.36 keVe¥ 3083 3.1
7954 1/2-,(3/2-f 160 eV10* 3096 0.7
7961 1/2-,(3/2-f 150 ev10* 3103 0.6
8014 1/2# 260 eV10¥ 3157 1*
8019 3/2+,(5/2+F 30 ev10F  316%F 0.4
8034 3/2+,(5/2+F 80 eVv10F  317¢ 1+
8045 3/2+,(5/2+F 40 evV10* 3189 0.5%
8048 1/2+F 140 eV10¥ 319 0.3
806T 1/2# 300 eV10* 3206 1*
8065 3/2-(1/2-f  90eVi1Ot 3210 0.3
807F 372+ 80 eV10* 3216 2.6F
8075 9/2+,(7/2+f  >55eVF  3220F 53F

T From 1976Wi16, unless otherwise indicated.
* From 1974Ma39.
# From theoretical fits to the experimental data.
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315Cy,-72

NUCLEAR DATA SHEETS 51572

S(p)=4929.819 (1995Au04).
1984Ka27: E=3.00-3.35 MeV. Measured (inelastically) trat protons angt rays,a(6). For proton spectrum, FWHM=6 keV.

E(level)f

8021
8027
8054
8063
8068
8074
8093+
8117
8127
8137
8139
8149
8193

JT[&

3/2-
3/2-

42Ca(p,p’y):resonances  1984K a27

43sc Levels

E(p)(lab® Cross section (MBY Comments

3165 11

3171 0.3

3198 0.4

3208 37

3212 27

3220 51 0=2.9 mb for scattering from 1837, 0+.
3237 20 0=1.1 mb for scattering from 1837, 0+.
3258 0.9

3268 1.7

3278 2.9

3285 1.3

3296 1.4

3341 0.7

T From Ec.m +S(p) where S(p)=4929.89 from 2011AuZZ and Em deduced from E(lab) unless otherwise noted.
* (p,p) from 1525, 2+ (152§) in *2Ca.

# (p,p) from 1837, 0+ (319 to 1525 level) in*2Ca.

@ Values read off the plots shown by 1984Ka27.

& From ().
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3150, 73

NUCLEAR DATA SHEETS

515G, 73

Target*2Ca J=0+.

42Ca(d,n)

1971B004,1968Gr 06

1971Bo04: E=5.0-6.05 MeV deuteron beam was produced franCtH Van de Graaff at the Hahn-Meitner-Institute, Berlin.
Target of a 100ug/cn? CaCQ enriched to 92%. Neutron energy was measured by time-dftfliFWHM~100 keV.
Measuredo(En,0). Deduced levels, J7, L and spectroscopic factors from DWBA analysis.

1968Gr06: E=5.15 MeV deuteron beam was produced from theelsity of Alberta 5.5 MeV Van de Graaff accelerator. Target
of a 86.4% enriched?Ca metal evaporated onto a 128 gold backing. Measured(En,8). Deduced levels, spectroscopic
factors from DWBA analysis.

1992NazZN: E=25 MeV. Measured(6), deduced spectroscopic factors. FWHRIWE0 keV. A total of 48 groups reported, out
of which 22 groups are above 6.2 MeV.

1971Del7: 5.5 MeV. Measured (E).

19650k01: measured(6).

E(level)f J7
0
152
475
860
1177
1395
1817
1947
2117
2310
2657

28302
29302
2977
33302
3460

3630
3683
3940

4011
4243

4379
4580
4670
4725

4898
5026
52602
5511
5647
5715
5826
5988
6041

6155

L¥# (23+1)Cs¥

435¢ Levels
Comments

3 4.0

2 1.1

1 0.31
0 0.14
1 0.72
1 0.40
1 0.04
1) 0.08
3 1.3

0) 0.05

1+3%  0.020,0.18
2@ 0.070,.052

3@ 0.34,0.28
2 0.25,0.20
3 0.90

3 0.80,0.60
3 2.2

3 0.8

1 0.13

1 0.13

@ 0.21

1 0.47

1@ 0.13,01%
1 0.37,0.38
1 0.11

1 0.16

1 0.08

1 1.15

: other: 4.1 (1992NazN).

other: 0.91 (1992NazZN).
other: 0.30 (1992NazN).
: other: 0.64 (1992NazN).
other: 0.69 (1992NazZN).

wnnnR

: other: 0.35 (1992NaZN).
: L=0, S=0.03 (1968Gr06).
: other: 0.085 (1992NaZN).
: other: 1.1 (1992NazN).
E(level): from 1971Bo04 and 1992NaZN.
S: other: 0.18 (1992NazN).
S: for p3/2 and f5/2.

(20 I )]

E(level): from 1971Bo04 and 1992NaZN.
L: from 1992NazZN.

S: other: 0.84,0.61 (1992NaZzN).
E(level): from 1971Bo04 and 1992NaZN.
L: from 1992NazZN.

S: 1978En02 give (2J+1)S=6.5 with=€ for T=3/2. Other:
1.5 (1992NazN).

S: other: 0.50,0.37 (1992NazN).

S: 1978EN02 give (2J+1)S=0.38 wifk=Z for T=3/2. Other:
0.33,0.34 (1992NazN).

E(level): 1992NazN give L=2, S=0.33,0.27 fat%.0 group.
S: other: 0.56,0.56 (1992NazN).

L: from 1992NazN for a 5540 group.
S: other: 0.37,0.38 (1992NazN).

S: other: 0.26,0.27 (1992NazN).

S: 1978En02 give (2J+1)S=3.4 withe€ for T=3/2. Other:
S=1.7 (1992NazN).

Continued on next page (footnotes at end of table)
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435, ,-74 NUCLEAR DATA SHEETS 215G, 74

42Ca(d,n)  1971B004,1968Gr 06 (continued)

433c Levels (continued)

E(level)f JT L¥ (23+1)@S¥  Comments

67779 1@ 0.53,0.48
70302 1@ 0.51,0.5%
71602 2@ 0.19,0.1#
73802 1@ 0.35,0.3P
75302 1@ 0.32,0.32
77002 3@ 0.41,0.3®
79002 3@ 0.20,0.1%
81119 3@ 0.30,0.2%®
83802 3@ 0.77,05®
86902 3@ 0.35,0.2&
89102 3@ 0.42,0.32
91702 3@ 0.45,0.3®
94502 3@ 0.55,0.4@
97502 3@ 0.62,0.4%
100402 3@ 0.46,0.38
102302 2@ 0.18,0.1°
107502 3@ 0.44,0.32
109102 3@ 0.57,0.42
112602 3@ 0.58,0.4®
115602 3@ 0.31,0.2@
118402 1©@ 0.25,0.2%
120902 1@ 0.30,0.32

T From 1968Gr06, unless otherwise stated. Above 6155, leeglerted by 1992NaZN only are not given in the
Adopted Levels due to poor resolution in this region and weeéks, as judged from spectrum shown by 1992NazZN.
* From 1971B004. When unknown, J=3/2 for L=1 and J=7/2 for Ls&ssumed. Relative values for first few levels
are also available from 1968Gr06. Values quoted by 1978Em@Z2J+1)S and have been adjusted upwards5y%
based on revised normalization factor N. When values aréegquoom 1992NaZN, the first value corresponds to L-1/2
and the second value to L+1/2.

# From 1971B004, unless otherwise stated. L values from 1888@easured for g.s., 475, 860, 1177, 1817, 1947
and 6155 are in agreement with those from 1971Bo04, exceph&1947 level.

@ From 1992NaZN only.
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435¢,,-75 NUCLEAR DATA SHEETS 215G, 75

42Ca(®Hed)  1971B004,1968Br08,1966Sc17

1971B0o04 (also 1967LyZY): E=18 MeVHe beam was produced from the EN Tandem Van de Graaff of the-Rlznck-
Institut, Heidelberg. Target enrichédCa metal foil. Deuterons were momentum analyzed with a braade magnetic
spectrograph and detected byAB-E counter telescope, overall FWHM=20 keV. Measucgiy,0). Deduced levels, Jy,
L, spectroscopic factors from DWBA analysis. The uncettain cross sections is expected to be about 25%.

1968Br08: E=16.5 MeV. A total of 50 groups reported, but akidigroups not confirmed by 1971Bo04.

1966Sc17: E=11 Me\PHe beam was produced from the tandem Van de Graaff accelextidrgonne National Laboratory.
Target of enriched CaCfon tantalum backing. Deuterons were momentum analyzed avhhoad-range magnetic spec-
trograph and detected in nuclear emulsions. Measui(&,0). A total of 30 groups reported with L transfers for ten of

these.
Others:

1974Lal4: E=15, 18 MeV.

1973GuZR (also 1972BrzX): no details are available.
1968To017: measured(0).

1968Ly02: E=18 MeV, measured(Ey4,6).

435¢ Levels
E(levely JT L* (23+1)@S* Comments
0.0 3 4.4 S: 6.4 (1966Scl7).
154 2 095 S: 1.05 (1966Sc17).
470 1 0.30 S: 0.57 (1966Sc17).
8469
851 0 o011 E(level): 856 (1966Sc17), 857 (1968Br08).
S: 0.38 (1966Scl7).
8762
1179 1 081 S: 1.4 (1966Sc17).
1647 E(level): from 1966Sc17. Not reported by 1971Bo04.
1809 1 0.45 S: 0.57 (1966Sc17).
1958 1 0.04
2097 1 0.07 S: 0.10 (1966Sc17).
21209
2291 3 1.6 S: 1.3 (1966Scl7).
23399
23952
26062
2657 0 0.06
2681
28752
2978
31919
32562
3330 3 0.25
34522
3474 3 0.13
35002
3613
3673 3 0.85 S: 0.67 (1966Scl7).
3786
3939 3 0.11
3956
3985
4234 3 2.2 S: 2.1 (1966Sc17) 1978En02 quote (2J+1)S=5.548(2T
4363 3 0.17
4388 3 0.24
4555
4584
4662 1 0.15
4712 1 0.13 S: 1978En02 quote (2J+1)S=0.32 for T=3/2.

Continued on next page (footnotes at end of table)
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435¢,,-76 NUCLEAR DATA SHEETS 215G, 76

42Ca(PHed)  1971B004,1968Br08,1966Sc17 (continued)

433c Levels (continued)

E(level)l J7 (2J+1)&S*  Comments

L¥
4765 1 0.02
4810 1 0.07
48762
4887 1 0.21
49279
5007 1 0.35
5187
5258 1 0.14
5317
54462
5490
5530
5633
5724
5819
5871
5921
5964
6024 1 0.16
6079
61052
6145 1 1.4 S: 1978En02 quote (2J+1)S=3.5 for T=3/2.
6282 E(level): from 1966Sc17, not reported by 1971Bo04.
6384
6444
6704 1)
6811
6917

0.07
0.05
0.16
0.31

A

T From 1971B004, unless otherwise stated.

* From 1971B004.

# From 1971Bo04. Values quoted by 1978En02 are (2J+1)S anmbtadj upwards by25% based on standardized
normalization factors as in 1977En02.

@ From 1968Br08 only. Above 2610, values quoted by 1968Br@8lawered by 15 keV, based on comparison of
energies in 1971Bo04 and 1966Scl17. Below 2610, the valugsm& keV too high.
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435¢,,-77 NUCLEAR DATA SHEETS 215G, 77

42Ca(%0,15N)  1973K 001

1973Ko01: E=48 Me\A60 beam was produced from the Argonne FN tandem acceleratorinténsity of 200-500 nA. Target
of isotopically enriched 10Qug/cn? thick 42Ca foil on 20 pg/cn? carbon backings. The ejectiles were identified and
detected by up to siX\E-E counter telescopes 6£15-um and~100um silicon surface barrier detectors, FWHM50

keV. Measureds(8). Deduced levels, Jz, L from DWBA analysis. Absolute cross sections are accut@t&s%.
1975EiZT: E=56 MeV. Measured(0).

435c Levels
E(level) JT L do/dQ (max) (mb/sr)
0 7/2- 4 0.98
470 3/2- 2 0.08
1180 3/2- 2 012
1810 3/2- 2 0.10

T From Adopted Lpvels.

43Ca(p,n)  1967Mc07

1967McQ7: E=4.0-5.5 MeV proton beam was produced from th&lIS&I5 MV Van de Graaff accelerator. Target of CaO

evaporated onto 0.025 cm tantalum discs 2.5 cm in diam. Nesitwere detected by a NE 213 liquid scintillator. Measured
o(En). Deduced levels.

1960Mc12: 4.9 MeV. Measuredr(E). Deduced levels.
1971Del7: E5.6 MeV. Measured (E).
From 1967Mc07.

433c Levels
E(level) J' Comments
0
152 E(level): 1388 (1960Mc12).
476 E(level): 45610 (1960Mc12).
855 E(level): 87410 (1960Mc12).
881
1175
1347
1424
1677
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3150, 78

NUCLEAR DATA SHEETS

515G, 78

Jn(*3Ca g.s.)=7/2-.

43Ca(®Het) 1971Al19

1971AI19 (also 1971ScYM): E=26 MeVHe beam was produced from the MP tandem Van de Graaff at theetsity of
Rochestés Nuclear Structure Laboratory. Target of 81.12% enrich@gi§/cn? CaCQ; on a 20ug/cn? carbon backing.
Tritons were momentum analyzed with an ENge split-pole spgraph (FWHM=15-20 keV) and detected in 5@ NTB
emulsion in the focal plane. MeasureqE;,6). Deduced levels. Uncertainty in cross sections:&5%.

1971Be29: E=24.6 MeV. Measurex{8). Deduced Coulomb-displacement energy=7238

All data is from 1971AI19 unless otherwise noted.

E(level) J° L
0@
152
473f
846"
856"
880"
1178
1402
1810
1826
1881
2244
2284@
2333
2455
2620f
2630
2670"
27562
2983
3120
3254
3324
3464
3667
3843
3894
3931
4128

4230 0

4276
4343
4371
4511
4658
4766
4821 2
4871

435¢ Levels

do/dQ (30°) (ub/sr) Comments

28.9
1.7
0.8
<1.7
<1.7
<1.7
3.9
15
0.8
9.2
6.5
0.6
11.6
0.7
16.7
<0.5
6.3
1.2
4.7
16.3
15.4
9.9
9.6
7.7

7.4
13.9
7.1
3.2

46.8

3.5
3.0
18.9
8.8

8.8
4.4
21.2

E(level): possible contaminant.

E(level): average of 42841971Be29) and 4228
(1971Al119). Strongest transition. Interpreted/s3)=0
transition to the IAS of*®Ca g.s. Coulomb-displacement
energy=72381 (1971Be29).

E(level): probable IAS of 593, 3/2-1ACa.

T Rounded off energy from Adopted Levels. Poor statistics>ie(t) (1971A119).

* Doublet.

# 1.1 for 846+856+880.

g (0) is similar to 1+ to 0+ spin-flip transitions.
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335C, 79

NUCLEAR DATA SHEETS

515G, 79

Jn(*°Sc g.s.)=7/2-.

45sc(p,)

1977SaZF,1973Se01

1977SaZF: E=40 MeV. Measuret(8), DWBA analysis.

1973Se01: E=52 MeV proton beam was produced from the syoptiairon at the Institute for Nuclear Studies. Target of
scandium oxide on Mylar backings. Tritons were momenturlyaed with a broad-range spectrograph and detected with a
proportional counter, FWHM70 keV. Measuredr(E;,6).Deduced levels, L from DWBA analysis.

1972KrzZD: E=27 MeV. Measured(6).

435¢ Levels
E(level) L* Comments E(level)l L¥ Comments
0 0% 3205 (4)

470° 2 3257 4

850" 2 3290 2
1180 2 3328 2
1410° 0% 3373 2
18119 2 3448 5
1830* 2& 3480 3
1880° 2& 3509 0
19332 5 3676 3
2110 (3+5) E(level): doublet. 3700 6
2246 2 3771 5
2291 4 3807 5
2337 & 3848 5
2460 & 3949 3
2549 (5,6) 4015 5
2633 2 4049 4
2670 2 4138 5
2760 4 E(level): L=3 for a 2780 4169 4

group (1973Se01).

2793 2 4211 3
2838 5 4239 &
2859 3 4650*
2984 4 5236 E(level): 5250 (1973Se01).
3123 6

T From 1977SaZF (as quoted by 1978En02), unless otherwitedstahere are four additional levels between 5700

and 6100 in 1977SaZF.
* From 1977SaZF (as quoted by 1978En02), unless otherwitalsta

# From 1973Se01.
Rounded off energy from Adopted Levels.
& From 1973Se01.
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435¢,,-80 NUCLEAR DATA SHEETS 315C,-80

46Ti(p,a), (pol p,a)  1982Ab03,1981B037,1965PI01

1982Ab03: (pgr) E=40.35 MeV proton beam was produced from the Universitjlahitoba sector-focused cyclotron. Target
of 81.2% enriched Ti metala particles were detected by 6 counter telescopeABE silicon surface barrier detectors,
FWHM=70-80 keV. . Measured (E,0). Deduced levels, Jr from DWBA analysis.

1981B037: (pol pr) E=79.2 MeV polarized proton beam was produced from thealmaliUniversity Cyclotron Facility (IUCF).
Target of self-supporting enriched Ti foilsx particles were momentum analyzed with the IUCF QDDM magnspiec-
trograph and detected in the 1 m long focal plane detectoddMB80-100 keV. Measured (Ea,0) and Ay(@). Deduced

levels, J,it from DWBA calculations. . .
1965PI01: (pa) E=10 MeV proton beam was produced from the Florida Statevédsity Tandem Van de Graaff accelerator.

Target of TiQ on a carbon backinga particles were momentum analyzed with a broad range magspéctrograph and
detected on 5@um thick Kodak-NTA emulsions. Measurem(Ey,68). Deduced levels.
1971NozX: (pa) E=30 MeV. Measurea(6).

43¢ Levels
o(theory)=Nx o(DWBA), where N=47.%10° to give 1.0 for g.s.

E(level)l JT Relative cluster factoPs Comments
0 71244 1.2 o(exp)lo(theory)=1.0.
151 324 og(exp)lo(theory)=0.75.
479
840 5/2&
856 1/2+# o(exp)lo(theory)=2.5.
884
1188
1400 7/28 og(exp)lo(theory)=0.1.
1640 5/2+&
1830 11/2%2 0.27 o(exp)lo(theory)=1.8.
21302
22509
26502
2870 (5/2+,9/24 JT o(6) (1982Ab03) fits 7/2+.
o(exp)lo(theory)=5.5.
2990 15/2% 0.67 o(exp)lo(theory)=1.2.
3120 19/2% 1.0 o(exp)lo(theory)=0.5.
34709
38102
4180 (9/2+,13/2+f
4230 7/22 o(exp)lo(theory)=1.1.
4360F 17/2- <0.11 Jt poor fit of o(8) and Ay(@) data in (pol pg) to 17/2- due probably to
contribution from other levels in the vicinity or to complegaction
mechanism.
4550 (11/2+,13/24 0.34
4700 (15/2+)
5200F 1712+
5230 3/2+#
6220 1/2#8

T From 1965PI01 for levels below 1200. Above this energy, eslare from 1982Ab03, unless otherwise indicated.
* From 1981B037.

# From Ay(®) in (pol pa).

@ From spectrum figure of 1982Ab03.

& g(0) and Ay(@) data in (pol py) are consistent with the assigned. J

a From comparison otr(8) with DWBA calculations (1982Ab03).

b From 1981B037, normalized to 1.0 for 19/2-, 3120 state.
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435¢,,-81 NUCLEAR DATA SHEETS 2156581

455¢(p,p2n):moments  2011Av01

2011Av01:E=25-48 MeV. Isotopes produced at IGISOL fagilit Jyvaskyla. Measured hyperfine structure, momentsppsot
shifts, charge radii by collinear laser spectroscopy. Camispn with shell- model calculations.
Known moments fof°Sc g.s. used as reference.

43sc Levels
E(level) J Ty Comments
0 7/2- 3.89h pu=+4.52810 (2011Av01).

Q=-0.275 (2011Av01).
d<r?>(*5Sc43sc)=+0.082 fm 14(stat) 88(syst) (2011Av01).

431 431
22151 22151

Adopted L evels, Gammas

Q(B)=-11296SY; S(n)=122889; S(p)=44887; Q(a)=-44897  2011AuzZZ

A(Q(B7))=233 (syst,2011AuZZ).

Q(ep)=19377 (2011AuZZ).

1988Kr11:“0Cal?C 2Be), E=480 MeV12C beam at GANIL populated only the 19/2- 3066 keV level.
1987Th02:42Ca(pol p,7m), measured cross section and analyzing power.

1983Wa05:4%CaHe,y), E=3.19 MeV, measured(E,0), deduced a broad resonance at level of 18.7 NeNith [=3.1 MeV

3.
1982Vi05: “2Ca(psr), measured cross section.
1974An36, 19725c21*°Cal?C °Be), E=114 MeV, measured.
Mass measurement: 2000HaZY, 1977Mu03, 1972Pr10.

Production cross section measurements: 1994BI10
Structure calculations: 2010Qi01, 2008B023, 2008Pe1862808, 2003Ra45, 2001R013, 2000Del0, 1999Cal2, 1997Bo47

1992P004.
43T Levels
Cross Reference (XREF) Flags
4 *Crepdecay:42.8 ms o 40CafLi)
Be(8Ni,Xy):iisomers £ 46Ti(3HeSHe)
¢ “Oca@,ny)
E(level))  J7 T12 XREF Comments
0 712- 509 ms5  4BcpE ©=0.852 (2005St24,1993Ma67).

%e+9%63+=100 .

U: B-NMR in Pt. See also 1993Ma72 and 1992Ma63.

J" log ft=3.56 to 7/2- g.s. of3Sc (superallowed transition).
Mirror state of 7/2-, g.s. iff3Sc.

Ty/ot from B activity in 1987Ho14. Others: 0.58 s
4(19485¢20), 0.58 s (1954Ty33), 0.5@ £1961Ja22), 0.528
53 (1960Ja12), 0.50 8 (1962PI02), 0.40 & (1963Va37),
0.49 s1 (1967AI08).

313.010 (3/2+) 11.9us3 Bce JU (3/2+) proposed indHe He) from similarity of o(6)

gattern of 3/2+ states, all believed to be from d3/2 orbit, in
9Ca, 4’Cr, 51Fe and®®Ni. Possible mirror state of 150, 3/2+
level in 43Sc.

Ty weighted average of 11.jis 3 (2011Ho02) and 12.6
Us 6 (1978Mel5), both fromy(t).

475 pe  J% possible mirror state of 3/2-, 472 level f8Sc.

Continued on next page (footnotes at end of table)
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515C),-82

NUCLEAR DATA SHEETS

515C),-82

Adopted L evels, Gammas (continued)

43Tj Levels (continued)

E(level)l  J7 T2 XREF Comments
Ref: D: 520.
998 ¢ e E(level): population of this level ina(,ny) is uncertain. From

energy matching, the strong group fHg8He) may
correspond to 1022.4 fromu(ny) (as proposed in 1990En08)
but proposed @ assignments (1/2+ for 998 ifle ®He) and
5/2+ for 1022 in @,ny)) disfavor this correspondence.

JT (1/2+) proposed in3He He) from similarity of o(6)
gattern of 1/2+ states, all believed to be from d3/2 orbit, in
9Ca,4’Cr, 51Fe and®°Ni.

1022.410 4 J" possible mirror state of 5/2+, 880 level fASc.

1160 pe  J% L(BLi,t)=1 suggests 1/2-,3/2-,5/2-.

1483.510 ce J% possible mirror state of 7/2+, 1337 level 18Sc.

1760 pe  J% L(BLi,t)=1 suggests 1/2-,3/2-,5/2-.

1857.710 (11/2-) Beve  JT L(BLi,t)=(5) suggests 7/2- to 13/2-. 11/2- is supported by

yrast sequence (19/2-) - (15/2-) - (11/2-) - 7/2 and probable
mirror state of 11/2-, 1830 level if°Sc.

2062.410 ¢ J™ possible mirror state of 9/2+, 1931 level 1ASc.

2250 pe  J% L(BLi,t)=3 suggests 3/2- to 9/2-.

2438 E

2640 D JT L(8Li,t)=5 suggests 7/2- to 13/2-.

2951.710 (15/2-) seoe T L(BLi,t)=7 suggests 11/2- to 17/2-. 15/2- is supported by

y from (19/2-) in an yrast sequence and probable mirror state
of 15/2-, 2987 level irf3Sc.
Ref: E: 2990.

3066.410 (19/2-) 556 nH BC u=+7.221 (2005St24,1989Ral7,1978Ha07).
Q=0.307 (2005St24,1989Ra17,1981Da06).
u: dPAD.
J. from agreement of experimental with that calculated
from shell model with conflguratlonp(f§/2+f7/22f5/2).
Probable mirror state of (19/2-), 3123 level4tSc with
T1/2:468 ns4.
T1/2: weighted average of 551 5(2011H002), 560 n§
(1978Ha07), 553 n&l (1981Da06), 560 n85 (1978Me09);
from y(t).

3220 b J% L(BLi,t)=(9) suggests 15/2- to 21/2-.

T From (,ny). From @HefHe) when a level is not populated jaray study.

y(*3Ti)
Ei(level) T Et(level) J¥ EyJr ly Mult. Comments
313.0 (3/2+) 0 712- 312.2 100 [M2] B(M2)(W.u.)=0.071018.
Ey: from Be®®Ni,xy).
1022.4 313.0  (3/2+) 709.4
1483.5 313.0 (3/2+) 1170.5
1857.7  (11/2-) 0 7/2-  1857.7 [E2]
2062.4 1022.4 1040.0
2051.7  (15/2-) 1857.7  (11/2-) 1094.0 [E2]

3066.4  (19/2-) 29517  (15/2-) 1147 100 [E2] B(E2)(W.u)ES.

T From (@r,ny) unless otherwise noted.
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435¢,,-83 NUCLEAR DATA SHEETS 315683

4Cr ep decay:42.8ms  2007Dol7

Parent:44Cr: E=0; Jt=0+; T, /,=42.8 ms6; Q(g.s.)=85705Y; %¢ep=14.09

44Cr-Q(g.s.): 85700 (syst,2003Au03 and 2009AuZZ). Other: 88896 (sys,2011AuzZZ).
44Cr-T; /2. Measured by 2007Do17.

2007Do17: Fragmentation reaction used to prodifer isotope at SISSE/LISES facility in GANIL. Primary beaf®NiZ26t at
74.5 MeV/nucleon; target=natural Ni. Fragment separa&bPHA-LISE3. Fragment identification by energy loss, resid
energy and time-of- flight measurements using two micrainkhplate (MCP) detectors and Si detectors. Double-sided
silicon-strip detectors (DSSSD) and a thick Si(Li) deteatere used to detect implanted events, charged particlés3an
particles. They rays were detected by four Ge detectors. Coincidences meshbetween charged particles apdays.

Ti2 measured by time correlation of implantation events du&@r and subsequent emission of protons gays.

Total proton branching ratio is from time spectrum of evenith energy>900 keV in the charged-particle spectrum. Possible
small contributions from delayed-and delayed-2p decays are ignored.

43Ti Levels
E(level)
0
Delayed Particles*fTi)
E(®Ti) E(p)* [OF
0 90811 1.73
Unplaced 138412 113

Unplaced 17415 0.63

T For absolute intensity per 100 decays, multiply by 0.940
* The proton energies are in the center-of-mass system.
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NUCLEAR DATA SHEETS 515,84

2011Ho02:

Be(®8Ni Xy):isomers  2011H002

EY®Ni)=550 MeV/nucleon beam was produced from the UNILAC-SI&cederator complex at the GSI

Helmholtzzentrum fur Schwerionenforschung mbH, Darntst&érmany. Target of 4 g/cinBe. Reaction products were
separated by a 70 m long fragment separator (FRS) and igehbfj time-of-flight and energy loss in the MUSIC detec-
tors. y-rays were detected by 15 high-resoluation and high-effagieCLUSTER germanium detectors. Measured .

Deduced levels, il'/z.

43T Levels
E(evel) JT T12 Comments
0 7/2-

312.72  (3/2+) 11.7us3 Ty: measured by 2011Ho0Z(t). Adopted value of 11.us 3 is given
in 2011H002 based on averaging current value with liteeataiue taken
from ENSDF database.

1858 (11/2-)

2952 (15/2-)

3067 (19/2-) 551 n§  Ty)p: measured by 2011Ho0%(t). Adopted value of 556 n§ is given
in 2011Ho02 based on averaging current value with liteeataiue taken
from ENSDF database.

T From Adopted Levels.
y(*3Ti)
Ei(level) T Er(level) J Ey Mult. af Comments
312.7 (3/2+) 0 7/2- 312.2 [M2] 0.0048 B(M2)(W.u.)=0.0722.
1858 (11/2-) 0 7/2- 1858 [E2]
2952 (15/2-) 1858 (11/2-) 1094 [E2]
3067 (19/2-) 2952 (15/2-) 1142 [E2] 0.200 B(E2)(W.u.)=4.83.

T Calculated values from 2008Ki07.
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0Ca(a,ny) 1978Mel5

1978Mel5, 1978Me09: E=20 Me¥ beam was produced at the Argonne National Laboratory. Tarfgen enriched $99.9%)
40Ca with thickness of about 1 mg/@mevaporated onto a 0.127 mm thick Pb foil. Neutrons grdys were separated by
pulse-shape discrimination using a 5-cm diam by 2.5-crrktbtitbene crystaly-rays were detected with a 70-énGe(Li)
detector. Measured\Ely, y(t), ny(t), yy(t). Deduced levels, -

1978Ha07: E=21 MeVa beam was produced from the Chalk River MP tandem accelerdimmgets of~10mg/cnf 4°Ca.
Delayedy-rays were detected with Ge(Li) detectors. MeasurgdiH,t). Deduced g factors, {J.

1981Da06: E=21 MeVa beam was produced from the Stony Brook FN tandem. Target diCaugy/cn? Ca. y-rays were
detected with both Nal and Ge(Li) detectors. Measurg®,H,t). Deduced levels, 1>, quadrupole moments.

Others: 1976Fi08.

All data is from 1978Mel15 and 1978Me09 unless otherwisechote

43Ti Levels
E(level) Jrt Ti/2 Comments
0.0 7/2- J: from Adopted Levels.
313.010 (3/2+) 12.6us6 Ty from y(t) in 1978Mel5.
999 (1/2+)
1022.410  (5/2+)
1483.510  (7/2+)
1857.710  (11/2-)
2062.410  (9/2+)
2951.710 (15/2-)
3066.410 (19/2-) 560 nt Q=0.307 (1981Da06).

u=+7.221 (1978Ha07).
u: dPAD method.

Ty/ot from y(t) (1978Ha07). 553 ngl from 1981Da06.

T From analogy with mirror nucleu&Sc.

y(*3Ti)

Ei(level) J° Ef(level) J Ey Mult.

313.0 (3/2+) 0.0 7/2- 313.0

999 (1/2+)  313.0 (3/2+) 636
1022.4 (5/2+)  313.0 (3/2+) 709.4
14835  (7/2+)  313.0 (3/2+) 1170.5
1857.7  (11/2-) 0.0 7/2-  1857.7
2062.4  (9/2+) 1022.4  (5/2+) 1040.0
2951.7  (15/2-) 1857.7  (11/2) 1094.0
3066.4  (19/2-) 2951.7  (15/2-) 114.7 [E2]

a pPlacement of transition in the level scheme is uncertain.
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40ca®Lit) 1974Li01

1974Li01: E=34.0 and 36.0 Me¥Li beams were produced from the University of Rochester MRd&n accelerator, with
intensity of 300-400 nA. Targets 6£75 ug/cn? natural*°Ca on carbon and gold backings. Tritons were detected in a

spark counter mounted in the focal plane of a magnetic spgeiph, FWHM<50 keV. Measurear(6). Deduced levels, L,
J, i from DWBA analysis.

1986PI01: E=156 MeV Measured (fragmeantpin, s@).
1982Ne02: E=156 MeV, measurexq0).
All data is from 1974Li01 unless otherwise noted.

43Ti Levels

E(evel) J LT s

0 3 1.0

520

1150 1 2.5
1760 1 1.5
1860 (5) 0.63
2230 3 1.8
2640 5 0.35
2950 7 0.24
3220 9) 0.55

T From o(6). Jir values implied are: 1/2- to 5/2- for L=1; 3/2- to 9/2- for L=B/2- to 13/2- for L=5; 11/2- to 17/2-
for L=7 and 15/2- to 21/2- for L=9.

46Ti(PHebHe)  1977Mu03

1977Mu03 (also 1977MuzS): E=70 Me¥He beam was produced the Michigan State University cyatofmed incident on thin
isotopically enriched carbon-backed metal foifide particles were detected by a resistive-wire gas-prapat counter.
Measuredo(0). Deduced levels, mass access, Q.

1972Pr10: E=65-75 MeV beams were produced from the Michigtate University sector-focused cyclotroPHe particles
were analyzed and detected in the focal plane of an Engepspétmagnetic spectrograph. Measums@E(€He)). Deduced

mass.
Others: 1975Mu09.
43Ti Levels
E(level)f J™
0 (7/2-)
319 (3/2+)
475
998 (1/2+)
1160
1470
1800
2250
2438
2990

T From 1977Mu03.
From similarity of o(8) pattern with states of similar configuration 34Ca, 4’Cr, 51Fe and®>Ni (1977Mu03).
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Adopted Levels

Q(B~)=-16090SY; S(n)=18510SY; S(p)=209SY; Q(a)=-6280SY  2011AuZZ

A(Q(B7))=300, A(S(n))=550,A(S(p))=233,A(Q(c))=230 QEpP)=6808233 (syst,2011AuZZ).

First identification of*3V nuclide by 1987P004.

43V produced by Nif8Ni,X) E=55 MeV/nucleon (1987P004) and E=69 MeV/nucleong@Bo37), followed by measurement
of fragment spectra.

Mass measurement: 2000HaZY by Schottky-mass spectrametry

Structure and reaction calculations: 2009Pa18, 1999CEAZ7Co019, 1995He18, 1993Ma72, 1987Sal9, 1976Ha07, 19B5Be

43V Levels

Cross Reference (XREF) Flags

4 “3Cre decay (21.2 ms)

B Ni(®8Ni,X)
E(level) J Ti/2 XREF Comments
0 79.3 ms24 B %e+%B+=100 .

U: +5.106 nm49 from calculations in 2010Pe15.
Ty/ot from 2007Do17.

JT. 7/2- proposed from syst (1997Au04).
E(level): probable IAS of3Cr g.s. (2001Gi01).

ES

8.25x10° 23 (3/2+)

43Cr e decay (21.2ms)  2001Gi0O1

Parent:*3Cr: E=0.0; Jt=(3/2+); Ty ,=21.2 ms7; Q(g.s.)=160906Y; %¢=100

43Cr-Q(g.s.):A(Q(B1))=300 52011Au22).

43Cr decays also by p to #°Ti and by 3 2p to*!Sc.

2001Gi01: E=74.5 MeV/nucleofi’Cr beam was produced in projectile fragmentation experimesing NiP8Ni,X) at the
GANIL facility. Target of a 230.6 mg/cfthick natural nickel and 2.7 mg/chrthick carbon stripper. Isotopes were se-
lected with the Alpha spectrometer and the LISE3 separatue. selected isotopes were implanted in a silicon telesobpe
two silicon detectors. Measureq/'E(43Cr) and delayed-proton spectra.

43V Levels
E(level) Jr Comments

8.25x10% 23 (3/2+) MainpB* decay may be to IAS state 6fCr g.s. at 825230 (2001Gi01).

£,B" radiatons
Ee E(level)
(7.8E+3) 8.25E3
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Ni(®8Ni,X)  2007Do17

2007Do17: E=74.5 MeV/nucleo?fNi2®+ beam was produced at SISSE/LISE3 facility in GANIL. Targenatural Ni. Frag-
ments were selected by the separator ALPHA-LISE3 and ffiletitby energy loss, residual energy and time-of-flight mea-
surements using two micro-channel plate (MCP) detectods @irdetectors. Double-sided silicon-strip detectors (BBB
and a thick Si(Li) detector were used to detect implantedhtsyeharged particles a8l particles. They rays were detected
by four Ge detectors. Coincidences measured between chpegtcles and/ rays.

Total proton branching ratio is from time spectrum of evenith energy>900 keV in the charged-particle spectrum. Possible
small contributions from delayed-and delayed-2p decays are ignored (2007D017).

A3V Levels
E(evel) J° Typ' Comments
0 79.3 ms24 Ty ),: earlier measured value wasB00 ms by 1992B037.

No delayed protons were detected. TH8¥ decays almost 100% by
Bt +e decay to*3Ti (2007Do17).

T From time correlation of implantation events due*® and subsequent emission of protons gnays (2007Do17).

43 43
24CT1g 24CT1g

Adopted Levels

S(n)=16500SY; S(p)=1640SY; Q(a)=-6510SY  2011AuZZ

A(S(n))=360,A(S(p))=540,A(Q(ar))=360 (syst,2011AuZZ).

Q(ep)=15880200 (syst,2011AuzZ).

First identification of*3Cr nuclide by 1992B037.

1992B037:*3Cr produced by NRi8Ni,X) E=69 MeV/nucleon, followed by measurement of fragmepectra. Measurefi™p,
E(P). 1(p), Ty 2.

1994BI10:43Cr produced by’Be(8Ni,X) E=600 MeV/nucleon. Measured production cross sestio

2001Gi01,2001Gi0243Cr produced by NR8Ni,X) E=74.5 MeV/nucleon. Selected isotopes implanted ixEaE silicon detector
telescope. Measured; b, E(p), I(p)-

2007Do17: E=74.5 MeV/nucleotPNi was produced at the SISSI-LISE3 facility of GANIL, incitteon a natural nickel target
of 250 mg/cmi. Fragments were selected by the ALPHA-LISE3 separatontiiied by two micro-channel plate (MCP)
detectors and detected in a detection setup consistindi@frsiand germanium detectors. Measufgdielayed proton and
y spectra, branching ratios, half-life.

2011Po01: E=161 MeV/nucleot?Ni beam was produced at the National Superconduction Qypeidtaboratory at Michigan
State University, incident on a target of 800 mgfcrmatural nickel foil. Reaction products were separated leyAf900
fragment separator and identified by time-of-flight (TOFH amnergy-loss. Decays were detected using the Optical Time

Projection Chamber (OTPC). Measured Ep, Ip, branchingsdbr difference decay modes. Deduced half-life.
Structure and reaction calculations: 2004Bb14, 2003B20D3Gr04, 2003Gr24, 1997Co019, 1994BI10, 1991De26, 1956Be

43Cr Levels
E(level) J° Ti/2 Comments

0 (3/2+) 21.2ms7 %e+%B+=124 2011Po01.
%¢ep=814 2011Po01.
%e2p=7.14 2011Po01.
%BtTa=?
%B+p=236 and %BT2p=65 from 1992B037. B p+¥BT 2p=124 to
the IAS (1992B037). Search f@ delayeda decay proved inconclusive
(1992B037). Theory: 1991De26.

Total delayed-proton emission of 88%rom 2011Po01 compares well
with another recent measurement of 92.28cby 2007Do17.

Continued on next page (footnotes at end of table)
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Adopted L evels (continued)

43Cr Levels (continued)

E(level) J T1/2 Comments

Relative branching ratios of delayed protons: 91.8%r one-proton,
8.1% 3 for two-proton and 0.096980 for three-proton emissions.
(2011P001).

JT: from 2001Gi01.
T1/2t weighted average of 20.6 n(2011P001, decay time distribution

of B-delayed one-proton events), 21.1 ;m§2007Do17, decay time
distribution), 21.6 m& (2001Gi01, decay time distribution), 21 mg-3
(1992B037, decay time distribution).

4SFe 2P DECAY:24MS  2009Mi29,2007Gi10,2005D020
Complete data for this dataset can be found in the onlindorers

Parent:*5Fe: E=0; JI=(3/2+); Ty ,=2.4 ms3; Q(g.5.)=115215; %2P=704

45Fe-Q(g.s.): From 2011AuZZ. 113® from 2009AuzZZ, 2003Au03; 11546 from 2005D020.

45Fe-T1/2: Weighted average of 2.6 n&(2007Mi36, 2007Mi40, from decay time), 3.5 md6-8 (2007Gi10, determined by
the time difference between implantation events and sulesgqlecay event), 1.6 mis5-3 (2005D020, from decay of the
daughter activity), 3.2 m$26-10 (2002Pf02, decay time distribution), 4.7 m84-14 (2002Gi09, decay time).

2007Mi36,2007Mi40,2009Mi29: E=161 MeV/nucleon providey the K500-K1200 coupled cyclotrons at the National Super-
conducting Cyclotron Laboratory at Michigan State Uniitgrs*>Fe ions were separated from other reaction products by the
A1900 fragment separator. Decays*8Fe were detected using the Optical Time Projection Chan®B&P(), consisting of
parallel wire mesh electrodes and filled with a gas mixturé@sf He, 32% Ar, 1% N, 1% CH,. Incoming“°Fe ions and
their decay products induce ionizing electrons along ttrajectories which result in a camera signal, and a phottjptier
signal which are used to reconstruct the partcimomentum. Two DGF-4C modules recake and time of flight infor-
mation. Measured decay particle spectra, half-lives, diveng ratios and angular and energy correlations betweenwhb
protons emitted from th&°Fe ground state.

2007Gi10: #°Fe nuclei produced in the reaction Rfii,X) at the SISSI-ALPHA-LISES3 facility at GANIL. Two indiidual
protons observed for the first time in a 2-proton decay modegus time-projection chamber. Measured half-life andltota
decay energy. A total of tefPFe implantations were recorded.

2005D020:%°Fe produced by fragmentation of a primary beam®i at 74.5 MeV/nucleon with a natural Ni target. Fragments
selected bya-LISE3 separator, the detection system for fragmentsaparticles consisted of four silicon detectors, time-
of-flight technique. A total of 30 implantation events wessigned td*>Fe. Also see 2005BI31, 2005Gi15.

Study of 2-proton decay mode 8%Fe.
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NUCLEAR DATA SHEETS

REFERENCES FOR A=43

1935FR04
1937WAOQ7
1940WA01
1945H104
1945HI105
1948SC20
19490V01
1952HA44
1953DU22
1953NU08
1954AN25
1954C0O70
19541142
1954NU22
1954TY33
1955NEO1
1957BA07
1957B0O99
1957BR19
1957L139
1959BE72
1959PE26
1960MC12
1961JA22
1961MA03
1962RA11
1963DU11
1963HO17
1963LA04
1963VA37
1964BA46
1964BJ01
1964BR29
1964H0O14
1964LA14
1964LE02
1964SA26
1965BE11
1965BE23
1965BR31
1965DE15
19650K01
1965PL01
1966BR21
1966C0O06
1966C0O13
1966CUO1
1966D0O02
1966FA02
1966G0O38
1966SC17
1967AL08
1967CLO5
1967CR08
1967FO01
1967HA41
1967LYZY
1967MCO07
1967PHO1
1967SC08
1968AN10
1968BE36
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NUCLEAR DATA SHEETS

REFERENCES FOR A=43(CONTINUED)

1968BR08
1968BR27
1968CH12
1968DEO4
1968DE09
1968D0O02
1968GR06
1968LY02
1968ME14
1968SA09
1968SMO05
1968S011
1968TO17
1969GR08
1969HA03
1969KA18
1969LA16
1969RA16
1969TA07
1969VA41
1969WA19
1969YNO1
1970AJ01
1970BA51
1970BR27
1970FO06
1970GI10
1970HO26
1970HU11
1970LA11
1970MA13
1970PEO7
1970SA24
1971AL19
1971AR32
1971BA10
1971BA92
1971BE29
1971BIZH
1971BLZH
1971BO04
1971CH56
1971CR02
1971DE17
1971GA40
1971HOYN
1971NA10
1971INOZX
1971P0O03
1971RA35
1972AL12
1972BA04
1972BI13
1972EMO1
1972F120
1972GR04
1972KA41
1972KRZD
1972MA23
1972PR10
1972SC21
1972WA20
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NUCLEAR DATA SHEETS

REFERENCES FOR A=43(CONTINUED)

1973GUZR
1973K0O01
1973SA10
1973SEO1
1974AN36
1974BR0O4
1974BR19
1974DE36
1974DE42
1974GL0O4
1974HO39
1974JE01
1974LA14
1974L101
1974L106
1974MA39
1974P0O10
1974SC09
1975BES56
1975B0O30
1975BRYQ
1975EI1ZT
1975MU09
1975Y003
1976DE41
1976D0O05
1976FI08
1976HAO07
1976KA24
1976P0O03
1976TAO4
1976WE23
1976WI116
1976ZEO1
1977DI17
1977ENO2
1977MI10
1977MU02
1977MU03
1977NA30
1977PO07
1977SAZF
1977SC05
1978BR33
1978DEZD
1978EN0O2
1978HAQ7
1978HU10
1978MEQ9
1978ME15
1978MEZX
1978VEOQ6
1978VvL02
1979BE27
1979BE28
1979CH29
1979THO3
1979WE10
1980FAQ7
19800LZX
1980SHO9
1980SHZN
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REFERENCES FOR A=43(CONTINUED)

1981B0O37
1981DA06
1981GR05
1981HUZT
1981SM03
1981V0O04
1982AB03
1982DU06
1982ENO6
1982HO17
1982KUZU
1982MI106
1982NEO02
1982T0O02
1982VI105
1983HAZJ
1983RA37
1983WA05
1984KA27
1984MO17
1984PI107
1984RA23
1985BA77
1985HA08
1985KI107
1986PLO1
1987AR18
1987FR09
1987HO14
1987P004
1987SA19
1987THO2
1987WA29
1988KR11
1988WA28
1989GU03
1989LE16
19890TZZ
1989RA06
1989RA17
1990ENO8
1990TUO1
1991DE26
1991NAZZ
1991WA19
19917H24
1992B0O37
1992K0O15
1992MA63
1992NAZN
1992P0O04
1993K0O16
1993K0O36
1993MA72
1994BL10
19947H43
1995HE18
1995PE19
19955003
19957Vv02
1996BE39
1997BO47

182



NUCLEAR DATA SHEETS

REFERENCES FOR A=43(CONTINUED)

1997CO19
1997L115
1997M0O25
1997TA08
1997v0O03
1998BE29
1998MO16
1998WI1ZX
1999A102
1999CA12
1999DU05
19991B01
1999MA89
1999Y0ZW
2000DE10
2000DI115
2000HAZY
2000MA75
2000MU17
2000SA21
2001CA24
2001GI01
2001Gl02
2001HE29
2001RO13
2002NO11
2003AU03
2003BR0O7
2003GR04
2003GR24
2003RA45
2003YA20
2004AN14
2004BB14
2004DE41
2004GR20
2004M0O21
2004M047
2004S030
2005BL31
2005BL33
2005D020
2005GI15
2005ST24
2006FR13
2006GA31
2006GA47
2006JA11
2006KHO8
2006MEO8
2006MUZX
2006WI110
2006ZA08
2006ZA11
2007BA47
2007BA71
2007CH40
2007D0O17
2007GI10
2007JU03
2007MI36
2007M140
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REFERENCES FOR A=43(CONTINUED)

2007NA31
2007SH10
2007TA15
2007YA08
2008AD08
2008BLO1
2008B023
2008FE02
2008KI07
2008PE13
2008RI04
2008TI05
2009AUZZ
2009DA05
2009GA05
2009HA02
2009KHO03
2009MI29
2009MO09
2009NO01
2009PA18
2009RI11
2009RI12
2010GA15
2010PE15
2010Q101
2011AUZZ
2011AV01
2011HO02
2011KA03
2011P0O01
2011SZAA
2011TI03
2011T104
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	  Skeleton Scheme for A=43
	4313Al30  Adopted Levels:tentative

	4313Al30 
	4314Si29  Adopted Levels
	4315P28  Adopted Levels, Gammas

	4315P28 
	  9Be(44S,43PXG)
	4316S27  Adopted Levels, Gammas

	4316S27 
	  43S IT decay (415 ns)
	  9Be(44S,X)
	  9Be(45Cl,X)
	  9Be(48Ca,X)
	  Coulomb excitation
	4317Cl26  Adopted Levels, Gammas

	4317Cl26 
	  43S - decay (265 ms)
	  44S -n decay (100 ms)
	  1H(46AR,XG)
	  9Be(48Ca,X)
	4318Ar25  Adopted Levels, Gammas

	4318Ar25 
	  43Cl - decay (3.13 s)
	  1H(43AR,P')
	  9Be(36S,2PG)
	  TI(p,5pxn)
	  48Ca(,9Be)
	  208Pb(40Ar,X)
	4319K24  Adopted Levels, Gammas

	4319K24 
	  43Ar - decay (5.37 min)
	  9Be(36S,npg)
	  40Ar(,p),41K(t,p)
	  41K(t,p)
	  44Ca(-,n)
	  44Ca(d,3He)
	  44Ca(t,)
	  44Ca(11B,12C)
	4320Ca23  Adopted Levels, Gammas
	  43K - decay (22.3)
	  43Sc  decay (3.891)
	  27Al(19F,2pn)
	  30Si(18O,n)
	  40Ar(,n)
	  41K(3He,p)
	  41K(,d)
	  42Ca(n,) E=thermal
	  42Ca(n,):resonance
	  42Ca(d,p)
	  42Ca(,3He)
	  43Ca(p,p')
	  43Ca(p,p')
	  43Ca(d,d')
	  43Ca(,')
	  44Ca(p,d)
	  44Ca(d,t)
	  44Ca(3He,),(pol 3He,)
	  44Ca(3He,)
	  45Sc(-,2n)
	  45Sc(d,)
	  Coulomb excitation
	4321Sc22  Adopted Levels, Gammas

	4321Sc22 
	  43Ti  decay (509 ms)
	  Be(58Ni,X):isomers
	  24Mg(24Mg,p)
	  27Al(18O,2n)
	  27Al(19F,p2n)
	  28Si(20Ne,apg)
	  29Si(16O,pn)
	  40Ca(,p)
	  40Ca(,p)
	  40Ca(6Li,3He)
	  42Ca(p,) E=res
	  42Ca(p,):resonances
	  42Ca(p,p):resonances
	  42Ca(p,p'):resonances
	  42Ca(d,n)
	  42Ca(3He,d)
	  42Ca(16O,15N)
	  43Ca(p,n)
	  43Ca(3He,t)
	  45Sc(p,t)
	  46Ti(p,), (pol p,)
	  45Sc(p,p2n):moments
	4322Ti21  Adopted Levels, Gammas
	  44Cr p decay:42.8 ms
	  Be(58Ni,X):isomers
	  40Ca(,n)
	  40Ca(6Li,t)
	  46Ti(3He,6He)
	4323V20  Adopted Levels

	4323V20 
	  43Cr  decay (21.2 ms)
	  Ni(58Ni,X)
	4324Cr19  Adopted Levels
	  45Fe 2P DECAY:2.4 MS

	 

