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Cumulative fission product yield of shielded nuclide – IND/M+,FY? 

(N. Otsuka, 2021-09-27, Memo CP-D/1024) 

 
Fission product yields reported as independent yields may include contribution of isomeric 
transition from its metastable state: 
 
Example: 126Sb (12 d) independent yield 
This nuclide does not have a possible precursor nuclide. The 721 keV decay gamma line is 
emitted only from the ground state (54%), and the fission product yield determined with this 
gamma line is the yield of the ground state plus a part (IT=14%) of the metastable state (19 
min) yield. 
 
 

 
 
I believe many such independent fission product yields are in EXFOR, but the quantity code 
IND/M+,FY has been used very seldom in the current EXFOR Master (Ver. 2021-09-21). 
 
Subentry REACTION 
21592.010 ((98-CF-252(0,F)51-SB-129-G,IND/M+,FY)/ 

(98-CF-252(0,F)51-SB-127,CUM,FY)) 
21592.011 ((98-CF-252(0,F)47-AG-113-G,IND/M+,FY)/ 

(98-CF-252(0,F)47-AG-111,CUM,FY)) 
32789.005 (93-NP-237(N,F)55-CS-138-G,IND/M+,FY) 
B0153.003 (83-BI-209(6-C-12,F)ELEM/MASS,IND/M+,FY,,REL,EXP) 

 
This quantity code is introduced in B0153 in 1980 while it is introduced rather recently in two 
other entries (2015 and 2019 for 21592 and 32789, respectively). I believe these must be 
compiled with SF4=-G (or ISOMER=0) with SF5=CUM to be consistent with the other entries. 
The following revisions of LEXFOR Fission Yields are suggested. 
 

This paper seeks an approval not to combine the branch codes M+ and (M) with the parameter code FY 
considering the coding of the existing entries. 



 
 
Dictionary 236 (Quantities) 
IND/M+,FY  (Obsolete) 
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Cumulative Fission-Product Yield 
The cumulative yield per fission of a secondary fission product specified by Z and A, i.e., 
after prompt-neutron emission, and including the independent yield plus the yield from 
decay of other fission products. 
 
REACTION coding: CUM in SF5. 
 
Example:   (…(N,F)ELEM/MASS,CUM,FY) 
 
Sum rule: CUM,FY for the β-decaying product (Z-1,A) + IND,FY for product (Z,A) = 
  CUM,FY for product (Z,A), if the products (Z-1,A) and (Z,A+1) are not 

delayed-neutron emitters. 
 
The following events may add to the cumulative yield of the fission-product (Z,A) in its 
ground state: 
 
 independent yield from fission 

 β decay from product (Z-1,A) in ground state 

 β decay from product (Z-1,A) in a metastable state 

 delayed-neutron emission from product (Z,A+1) 

 internal isomeric transition from a metastable state of product (Z,A) 
 
In addition, the product Z,A may be formed from neutron capture in the product (Z,A-1); 
this product is not included in the "cumulative yield". 
 
Unlike cross sections, the fission product yield excluding feeding via decay of another 
nuclide but including partial feeding via isomeric transition is coded not with M+ but with 
CUM in REACTION SF5. 
 
Example: 
 (92-U-235(N,F)51-SB-126-G,CUM,FY) if the yield is reported in products/fission. 
 (92-U-235(N,F)51-SB-126-G,IND/M+,SIG) if the yield is reported in barn. 
 
The cumulative yield is often given for an isomeric state of a fission-product (Z,A);  the 
isomer is entered in EXFOR as a separate data field, see EXFOR Formats Manual Chapter 
6: Variable Nucleus. 
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