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ENSDF Activities

Evaluated
◮ 200: F.Kondev and S.Lalkovski, NDS108

(2007) 1471

◮ 207: F.Kondev and S.Lalkovski, NDS112
(2011) 707

◮ 112: S.Lalkovski and F.Kondev, NDS124
(2015) 157

XUNDL
◮ Cd: 103-105

◮ Ag: 122-126

◮ Pd: 121

◮ Rh: 117

... being evaluated

◮ A=105: In collaboration with J.Timar &
F.Kondev
evaluated: Sr, Y, Zr, Nb, Mo, Tc, Ru, Rh,
Ag, In, Sn, Sb, Tl
in process: Pd
to be evaluated: Cd
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UKNUSTAR

Work
Packages

◮ R3B

◮ HISPEC

◮ DESPEC
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Historical overview

ENSDF

◮ T1/2: 4.44(2) h

◮ GS Jπ : 3/2+

◮ Decay modes: 100% β−

◮ 105Tc β−–decay

◮ 104Ru(n, γ) E=th

◮ 104Ru(d, p)

◮ 173Yb(24Mg,Xγ)

◮ First mentioned in literature in 1953Hu86:
Fast neutron cross sections and Nuclear Level density,
D.J.Hughes, R.C.Grath, J.S.Levin
Phys.Rev.91 (1953) 142
Note: Detectors: anticoinc. counter; Deduced: σ,
T1/2 = 4 h;

◮ First decay information:

Decay of the Ru-105
B.Saraf, P.Harihar,, R.Jambunatan
Phys.Rev.118 (1960) 1289
Note: Detectors: two NaI(Tl) scintillators in coinc.;
Measured: Eγ , Iγ , γ − γ coinc.; Deduced: 6 levels in
105Rh

◮ First (d, p) measurement

Energy Levels of 103Ru and 105Ru from the (d,p) Reaction
J.A.Nolen, Jr., H.T.Fortune, P. Kienle, G.C.Morrison
Bull.Am.Phys.Soc.13 (1968) 584

◮ First Fission fragment studies:

Nuclear spectroscopy of short-lived fission products Nb,
Mo, Tc
EANDC(E)-115U (1969) 42

Note: 105Tc: β− to 105Ru

◮ First high-sin study:

High-spin excitations in Ru nuclei near N=60
Fotiades et al.
Phys.Rev.C58 (1998) 1997
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(d , p) data sets

H.T.Fortune, G.C.Morrison, J.A.Nolen, Jr., P.Kienle, Ru103,105

states observed in the reactions Ru102,104(d, p)
Phys.Rev.C3 (1971) 337

1971Fo01
◮ Facility: Argonne FN tandem;

◮ Beam: E(D)=14 MeV;

◮ Target: 25-50 —mg/cm+2 enriched in 104Ru and thin

carbon backing (≤ 20 mg/cm2);

◮ Detectors: magnetic spectrograph (FWHM≈12 keV),
photo emulsions, Faraday cup;

◮ Measured: dσ/dΩ(θ);

◮ Deduced: 105Ru level scheme, Jπ from DWBA analysis
with JULIE code;

◮ Also 1968No02 from the same collaboration
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(d , p) data sets

H.T.Fortune, G.C.Morrison, J.A.Nolen, Jr., P.Kienle, Ru103,105

states observed in the reactions Ru102,104(d, p)
Phys.Rev.C3 (1971) 337

1971Fo01
◮ Facility: Argonne FN tandem;

◮ Beam: E(D)=14 MeV;

◮ Target: 25-50 —mg/cm+2 enriched in 104RU and thin

carbon backing (≤ 20 mg/cm2);

◮ Detectors: magnetic spectrograph (FWHM≈12 keV),
photo emulsions, Faraday cup;

◮ Measured: dσ/dΩ(θ);

◮ Deduced: 105Ru level scheme, Jπ from DWBA analysis
with JULIE code;

◮ Also 1968No02 from the same collaboration

Spectroscopic factor S

σexp(θ) = 1.65(2Jf + 1)Sljσlj (θ) (1)
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Noteworthy publications: (d , p) data sets

H.T.Fortune, G.C.Morrison, J.A.Nolen, Jr., P.Kienle, Ru103,105

states observed in the reactions Ru102,104(d, p)
Phys.Rev.C3 (1971) 337

1971Fo01
◮ Facility: Argonne FN tandem;

◮ Beam: E(D)=14 MeV;

◮ Target: 25-50 —mg/cm+2 enriched in 104RU and thin

carbon backing (≤ 20 mg/cm2);

◮ Detectors: magnetic spectrograph (FWHM≈12 keV),
photo emulsions, Faraday cup;

◮ Measured: dσ/dΩ(θ);

◮ Deduced: 105Ru level scheme, Jπ from DWBA analysis
with JULIE code;

◮ Also 1968No02 from the same collaboration
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(d , p) data sets

P.Maier-Komor, P.Glässel,E.Huenges, H.Rösler, H.J.Scheerer,
H.K.Vonach, H.Baier,
Study of the 104Ru(d, p)-reaction at 14 MeV
Z.Phys.A278 (1976) 327

1976Ma49
◮ Facility: MP Tandem at Munich;

◮ Beam: E(D)=14 MeV;

◮ Target: 50 mg/cm2 enriched to 99.6% in 104Ru, 10

mg/cm2 carbon backing;

◮ Detectors: Q3D spectrograph (FWHM=5 keV), multi
whire chamber (δE/E ≈2.4%), time-of-flight system, one
CsI, Faraday cup, paraffin and aluminum shields;

◮ Measured: E(P), dσdΩ(θ);

◮ Deduced: 105Ru level scheme, L from DWBA with
DWUCK2 code, Jπ
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(d , p) data sets: 1976Ma49
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(d , p) data sets: 1976Ma49

P.Maier-Komor, P.Glässel,E.Huenges, H.Rösler, H.J.Scheerer,
H.K.Vonach, H.Baier,
Study of the 104Ru(d, p)-reaction at 14 MeV
Z.Phys.A278 (1976) 327
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Reaction data: 173Yb(24Mg,Xγ)

1998Fo08
◮ Facility: 88-inch Cyclotron at the LBNL;

◮ Beam: 24Mg accelerated to 134.5 MeV;

◮ Target: 1 mg/cm2 enriched in 173YB on a 7 mg/cm2 Au
backing;

◮ Detectors: GAMMASPHERE array, comprising 92 HPGe
detectors;

◮ Measured: γ − γ − γ coinc., Eγ , Iγ
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Reaction data: 173Yb(24Mg,Xγ)
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ENSDF

S. Lalkovski 105Ru data evaluation and experimentation



Data evaluation
Data re-evaluation

Induced fission data

0

400

800

0

200

400

0
100
200
300

0

50

100

co
un

ts

0

100

200

200 400 600 800 1000 1200 1400 1600 1800 2000 2200

Energy (keV)

0

200

400

72
5

84
3

*
#

#
# #

(a)

(b)

#

#

20
9

56
9

36
5

72
5

(c)

#

55
0

44
0

62
5

55
0

44
0

62
5

23
6

23
6

(d)

(e)20
4

51
2

59
9

55
0

(f)

55
0

62
5

68
5

75
5

*

*

*

*

*

*

*

*
*

*

* *

γ-ray spectra, gated on: (a) 365 and 569-keV transitions; (b) 1836
and 898-keV transitions; (c) 209 and 1836 or 209 and 898-keV

transitions; (d) 209 and 2079-keV or 209 and 1309-keV transitions;
(e) 209 and 235-keV transitions; (f) 209 and 440-keV transitions.

The γ-lines belonging to the 88Sr level scheme are denoted with a
star symbol *. The γ-lines belonging to the 89Sr level scheme are

denoted with the hash symbol #.

2014La15
◮ Beam: E(30Si)=145 MeV;

◮ Target: 1.15 mg/cm2 enriched in 168Er; 9 mg/cm2 Au
backing

◮ Detectors: EUROBALL III

◮ Measured: Eγ , Iγ , γ − γ − γ coinc.

◮ Deduced: 105Ru level scheme
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Induced fission data
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Induced fission data
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S.Lalkovski et al., Phys.Rev.C89 (2014) 064312
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105Ru IT Decay

Ru
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Mult. 100 keV 200 keV
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105Ru IT Decay

HIL experiment (J.Kownacki)

◮ Reaction: 16O (85 MeV)+208Pb

◮ accelerator: HIL cyclotron

◮ in-beam: 2-4 ms

◮ off-beam: 4-8 ms

◮ Deduced: 102γ(t) T1/2 = 16µs consistent with M2

TW .e
1/2 =100 µs
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(d , pγ) experiment

Experimental details
◮ 26-29 March 2015

◮ Beam: E(2H)=7 MeV; chopped beam

◮ Target: 50 mg/cm2 enriched to 99% in 104Ru

◮ Cross-section: 200 mB

◮ Detectors: RoSphere
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13C experiment
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13C experiment
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Beam: 13C; E = 40 MeV
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1/2

164

gates: 143-480; 143-740

gates: 143-365; 143-373

Conclusion: T1/2(209keV ) shorter than 53 ns

TW .e.
1/2 E3 = 8 × 105 s.

TW .e.
1/2 (M2)=20 ms

TW .e.
1/2 (E1)=4 ps

→ consistent with E1 nature ...
i.e. Consistent with E1 nature, given that FW = 104 − 105 ,

i.e. 7/2− → 5/2+ or 9/2− → 7/2+

S. Lalkovski 105Ru data evaluation and experimentation



Data evaluation
Data re-evaluation

Conclusion
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