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Ruler & the meaning of lifetime ...

J calculates the strength (in Weisskopf units) of a particular
gamma-ray transition and compare to RUL

J links the lifetime of a particular level with the matrix element
connecting the initial and final state
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General formulae
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ruler code (ENSDF analysis code)

https://www-nds.iaea.org/public/ensdf_pgm/index.htm

1.1 : February 18, 1984  First exportable version

3.0 : October 20, 2004  C.L.Dunford (Converted to Fortran 95)

3.2a: August 6, 2007 T.W.Burrows (with input from Balraj Singh)
3.2d: January 20, 2009  Jun-ichi Katakura (Fixed bug in Tl initialization)

TGI(L) = RI(1)
I[F(x.NE.A.) THEN
Rerr = (DTI{1)/TI(1))**2%(1.€ - 2.€*7I1{i)/tct) + dtotl/tot**2

TI{i) = 18@.%TI(i)/tot Changes to the original code

D2 - suml{i)/tot=»2 « recent fundamental constants

c2 ((SUIT(i)."tot)*'2}"(DRI(i:!‘RI(-))"‘2 PY We-isskopf lifetimes

Rerrl - D2  C2 = {DCC(i)*RI{i)/tot)**2 . . .

TGI(i) - 1€8.%TGI(i)/tot « logic with error propagations

DTGI{i) - TGI{i)“DSQRT(Rerr1) and other “cosmetic” changes
ELSE | | o : | i

DTI{i) @.8

BTGI(1) @.d
END IF works OK when symmetric uncertainties are involved



pyruler - stand-alone version

http://pythonhosted.org/uncertainties/

Overview User Guide Uncertainties in arrays Technical Guide

>»» x = ufloat(0.20, ©0.€1) # x = 0,28+/-0.01

>>> from uncertainties import ufloat_ fromstr

>»>» X = ufloat_fromstr(“@.26+/-0.081")

>»» X = ufloat_fromstr("“(2+/-6.1)e-81") # Foctored exponent

>»> x = ufloat_fromstr(“@.26(1)") # Short-hand notation b

>»> x = ufloat_fromstr(“28(1)e-2") # Exponent notation

>»> X = ufloat_fromstr(u“6.20t2.01") & Pretty-print form

>>» X = ufloat_fromstr("@.28") # Automatic uncertainty of +/-1 on Last digit



pyruler - cont.

» following our K-isomer horizontal evaluation
e interactive input

® 0@ A kondev — bash — 86x35

Last login: Wed Sep 30 15:39:17 on ttys0ee@
c347962:~ kondev$ pyruler

Gamma-ray Transition Probbility
F.G. Kondev - ANL, April 2015
2015-10-01 10:35
Input the Nuclide (e.q. 176Ta or Tal76): 176Ta
Input the level energy (E,dE) in keV (e.g. 1000.0 5 or 1000.0+X 5): 1000 5
Input the Half-1life of the level in ENSDF format (value unit unc): 10 ns 1
Input %IT of the level in ENSDF format (value unc) [100 %]:
Input the number of gamma rays that depopulate the level: 1
Gamma ray # 1

Input gamma-ray energy in keV (e.g. 100.0 5): 100 1

Input gamma-ray intensity (e.g. 100.0 5) [100.0]: 100
Input gamma-ray multipolarity (e.g. M1, E2, M1+E2 ...): E2

Input gamma-ray ICC (e.g. 0.5 or 0.5 1): b silent version of BrICC



comparison pyruler with jruler (JC)

uncertainties in T1/2 & Rl ~1-5%

jruler pyruler
100 keV, E1, RI=100 1.58 (8)E-6 1.58(8)E-6
100 keV, M1+E2, RI=100 M1: 3.4(6)E-5 M1: 3.4(6)E-5
0=0.5(2) E2: 0.37(24) E2: 0.37(24)
71.64, E1+M2, RI=1.58 E1:1.24(5)E-5 E1:1.24(5)E-5
6=0.018(9) M2: 4 (4) M2: 4 (4)
208.36, E1+M2, RI=89.3 E1:3.17(8)E-5 E1:3.17(8)E-5
6=0.076(19) M2: 19 (10) M2: 19 (10)
321.31, E1+M2, RI=1.88 E1:1.77(6)E-5 E1:1.77(6)E-5
6=0.175(10) M2: 0.24 (3) M2: 0.24 (3)

essentially identical results



=2 http://pythonhosted.org/mcerp/

mcerp.
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Overview

A Simple Example

Using Distributions

Viewing the districution
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>>> a=N(40.0,0.1)

>>> a=N(40.0,5.0) 12.5-20.0%

>>> b=N(22.0,0.1) 0.25-0.40% >>> b=N(22.0,5.0)

>>> x=a/b »>>»> x=a/b

>>> X.Mmean >>> X.mean

1.8182194466201891 1.9340673776495649

>>> X.std >>> x.std

9.009416826331139003 0.62387559876376708

>>> al=ufloat(40.0,0.1) >>> al=ufloat(40.0,5.0)

>>> bl=ufloat(22.0,0.1) >>> bl=ufloat(22.0,5.0)

>>> al/bl >>> al/bl
1.8181818181818181+/-0.009431993562407709 1.8181818181818181+/-0.47159967812038545

>>> >>> |



pyruler_mc (stand alone version)

® 0o x_programs-benchmark — ruler_alonel.py

Gamma-ray Transition Probbility
Monte-Carlo Error Propagation (MCERP)
F.G. Kondev - ANL, November 2018
2018-12-03 22:40
Input the Nuclide (e.g. 176Ta or Tal76): 176Ta
Input the level energy (E,dE) in keV (e.g. 1000.0 5 or 1000.0+X 5):
Input the Half-life of the level in ENSDF format (value unit unc): 100 ns 20
Input %IT of the level in ENSDF format (value unc) [100 %]:
Input the number of gamma rays that depopulate the level: 1
Gamma ray # 1

Input gamma-ray energy in keV (e.g. 100.0 5): 200 1
Input gamma-ray intensity (e.g. 100.0 5) [100.0]:

Input gamma-ray multipolarity (e.g. M1, E2, M1+4E2 ...): ml
Input gamma-ray ICC (e.g. 9.5 or 0.5 1): [



pyruler_mc (stand alone version)

FW: 1.58e-06 (+8.65e-08 -7.382-08)
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comparison pyruler with jruler (JC)

uncertainties in T1/2 & Rl ~20%

71.64, E1+M2, RI=1.58 (5)
d=0.018(9)

208.36, E1+M2, RI=100.0 (14)
d=0.076(19)

321.31, E1+M2, RI=2.10 (4)

d=0.175(10)

jruler

E1:1.2(+10-5)E-5
M2: 4 (+11-3)

E1: 3.1(+9-6)E-5
M2: 19 (+19-10)

E1:1.8(+15-8)E-5

M2: 0.24 (+25-12)

pyruler_MC

E1:1.2(+5-4)E-5
M2: 4(+5-3)

E1:3.2(+13-9)E-5
M2: 19(+15-9)

E1:1.8(+7-5)E-5

M2: 0.24 (+11-7)




