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137La: 137Ce ε decay
Determine decay scheme normalization involving transient equilibrium intensities

Normalization can be calculated if the relative intensities are known with respect to a transition in 
a daughter or further down in the decay chain provided that the sample is in transient equilibrium 
and the absolute intensity is known for some transition in the decay chain

254γ

447γ

ε+β+ decay

137Cem  (Parent T1/2= 34.4 hr)

137La

137Ce g.s (Daughter T1/2= 9.0 hr)

At equilibrium, the total ε+β+ decay from 
the 137Ce g.s (9 hr) is the total intensity of 
the isomeric 254γ
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Activity Equilibrium correction factor

Transient equilibrium from Bateman Equation
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137La: 137Ce ε decay

254γ

447γ

ε+β+ decay

137Cem  (Parent T1/2= 34.4 (3) hr)

137La

137Ce g.s (Daughter T1/2= 9.0 (3) hr)

Activity Equilibrium correction factor = =
34.4 -9.0 

34.4
= 1.354 (17)
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Experiment: 1975He20 

• Henry et.al (1975)

• Measured γ and conversion 
electron

• HsIcc

• At equilibrium, the total ε+β+ 
decay from the 137Ce g.s (9 
hr) is the total intensity of the 
isomeric 254γ.

• In transient equilibrium 
spectra

I(254γ)/I(477γ)= 4.91 (15)

• NR= 0.0224 (10)

Evaluation:  ENSDF 

• Current ENSDF database

• Determined normalization 
factor NR using activity 
Equilibrium correction factor

• BrIcc

• NR= 0.0168 (8)

Experiment: 2012To09 

• Torrel & Krane (2012)

• Measured γ

• Authors used normalization 
factor from ENSDF 

• NR= 0.0168 (8)

It’s a bit of a sticky wicket to determine the NR



66 Open slide master to edit

1975He20

At equilibrium, the total ε+β+ decay from the 137Ce 
g.s (9 hr) is the total intensity of the isomeric 254γ.

Hence TI(254γ) can be set to 100 decays of the gs

TI(254γ)=I(254γ)(1+α)=100  

In transient equilibrium:

I(254γ)/I(447γ)= 4.91 (15) (1)

(2)

Combine equation (1) and (2)

I(447γ)= [100/(1+α)] / 4.91 (15)

i) with a (254g) (HsIcc)=8.08 (25) 

I(447γ)= 2.24 (9) per 100 137Ce g.s (9 hr) 

NR=2.24 (9)/1000 =0.00224 (9)

ii) with Activity Equilibrium correction factor =1.354 (17)

I(447γ)= 2.24/1.354 (17)=1.68 (8) per 100 137Ce g.s (9 hr) 

NR=1.68 (8)/1000 =0.00168 (8)
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ENSDF Database:  NR= 0.0168 (6)

XUNDL:  NR= 0.0168 (6)

Current Evaluation: NR= 0.0228 (8)

I(447γ)= 100

I(447γ)= 100

I(447γ)= 100

α= 7.93 (12)(BrIcc) CF=1.354 (16)

α= 7.93 (12)(BrIcc) CF=1.354 (16)

α= 7.93 (12)(BrIcc)
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