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Background
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• Dr. Nesaraja presented the case of the γ-ray emission probability in 137Ceg decay at 

the NSDD 2019 meeting, IAEA, Vienna.

Ref. �γ� �γ�⁄ %Pγγγγ
(447)

1975He20 (PRC) 4.91 (15) 2.24 (10)

2007Br23 (NDS) 1.68 (6)

2012To09 (PRC) 1.69

1983Pe16 (NDS) 2.24 (10)

1990Pe02 (NDS) 1.78 (8)

Ref. %Pγγγγ
(447)



Observations:
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• New experimental data are needed to solve the discrepancy

• 1975Bu12 (NDS) - 1.4 (3) - based on data from  

a 1969 MSU Thesis.  

[Ref.] �γ� �γ�⁄ %Pγγγγ
(447)

1975He20 (PRC) 4.91 (15) 2.24 (10)

1990Pe02 (NDS) 1.78 (8)

2007Br23 (NDS)

2012To09 (PRC)

1.68 (6)

1.69



γγγγ-ray emission probability in transient equilibrium
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Measurements: 
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• At 88-Inch cyclotron, LBNL - proton beam, E=57 MeV

• 139La(p,3n)137Cem,g

�γ�	

�γ�	
=

�γ�	

�γ�
×	

��

�� − ��	
=

�γ�	

�γ�
	× 	

• We identify the incorrect use of the time-dependent factor in 1975He20



Results: γγγγ-ray emission probability in 137Ceg decay

6

Sample #/ 

[Ref.]

Iγ� Iγ�⁄ Iγ� Iγ�⁄ × F %Pγ

(447)

This work 6.78 (9) 9.18 (17) 1.21 (3)

1969 Thesis 

data

6.0 (6) 8.1 (13) 1.4 (2)

1975He20 4.91 (15) 2.24 (10)

1975He20

(Revised)

9.00 (32)g 1.23 (5)

F=1.354 (17)



γγγγ-ray emission probability in 85Yg decay 
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• Normalized in transient 
equilibrium – 85Srm with 85Yg

• Assumed time-dependent 
correction was done by authors

2014Si05 - NDS



Measurements: 
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• At 88-Inch cyclotron, LBNL - proton beam, E=27 MeV

• Enriched 86SrCO3 target, 86Sr(p,2n)85Ym,g

!γ"# = !γ"/%



Results: γγγγ-ray emission probability in 85Yg decay
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Ref. �γ�(504) �γ�&(232) %Pγγγγ
(504)

This work 100 139 (4) 60 (2)

1976Li02 (NP_A) 100 140 (10)

2014Si05 (NDS) 60 (5)

We have confirmed the reported Iγ(232) in 1976Li02 was 

corrected for time dependency. Which is assumed to 

normalize the 85Yg decay scheme in NDS 



Conclusions: 
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• Solved the discrepancy in the γ-ray emission probability in 137Ceg decay

• Our value 1.21 (3)% is in excellent agreement with the revised value of 

1.23 (5)% (1975He20) for the 447-keV γ-ray emission probability

• Confirmed that the reported Iγ(232) in 1976Li02 was corrected for  time 

dependency in 85Yg decay

• In cases where the literature data are ambiguous on this issue, new experiments are 

needed to verify the accuracy of the γ-ray emission probabilities

Submitted to PRC in Sept, 2019
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Thank you


