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Ruler & the meaning of lifetime …

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

❑ links the lifetime of a particular level with the matrix element 
connecting the initial and final state
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❑ defines the nuclear shape: quadrupole (BE2) – octupole (BE3) 
deformations, forbiddenness, etc. – implications for Jπ, Kπ , etc.



General formulae
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❑ need T1/2, BR, Eγ, Iγ, Mult., δ and αT and their uncertainties



ruler code (ENSDF analysis code)

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 TI initialization)         

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

Changes to the original code 
(as of 11/27/2017) 

• recent fundamental constants 
• Weisskopf lifetimes 
• logic with error propagations 
    and other “cosmetic” changes 

works OK when symmetric uncertainties are involved



pyruler - stand-alone version  
http://pythonhosted.org/uncertainties/



pyruler - cont. 

• following our K-isomer horizontal evaluation  
• interactive input

silent version of BrICC



comparison pyruler with jruler (JC) 

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
δ=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
δ=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
δ=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
δ=0.175(10) M2: 0.24 (3) M2: 0.24 (3)

essentially identical results

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



http://pythonhosted.org/mcerp/

0.25-0.40% 12.5-20.0%



pyruler_mc (stand alone version)



pyruler_mc (stand alone version)



comparison pyruler with jruler (JC) 

jruler pyruler_MC

71.64, E1+M2, RI=1.58 (5) E1: 1.2(+10-5)E-5 E1: 1.2(+5-4)E-5

d=0.018(9) M2: 4 (+11-3) M2: 4(+5-3)

208.36, E1+M2, RI=100.0 (14) E1: 3.1(+9-6)E-5 E1: 3.2(+13-9)E-5

d=0.076(19) M2: 19 (+19-10) M2: 19(+15-9)

321.31, E1+M2, RI=2.10 (4) E1: 1.8(+15-8)E-5 E1: 1.8(+7-5)E-5

d=0.175(10) M2: 0.24 (+25-12) M2: 0.24 (+11-7)

uncertainties in T1/2 & RI ~20%


