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New/Updated ENSDF codes: 
Java-RULER and ConsistencyCheck



Java-RULER & ConsitencyCheck

• Java-RULER
o written in Java with all functions as in the old Fortran version

o Solve issues with error propagations of large and asymmetric 
uncertainties

• ConsistencyCheck
o Check data consistency among datasets, e.g., JPI, MULT, XREF, 

T1/2, etc.

o Group levels and gammas to assist in preparing Adopted dataset

o Average EG, RI, T1/2 and generate averaging comments in ENSDF

o Other functions: setting up evaluation folders, sorting, 
merging/splitting datasets, etc.



Questions on proper error propagation of large/asymmetric 

uncertainties (e.g., in T1/2 and mixing ratio)

Java-RULER



Assumptions for non-numerical uncertainties in RI:

∆RI                   assumed %∆RI        
----------- ------------

Empty              20
LT or LE           50 for ∆RI(+); assumed RI=∆RI(-)=%(100-this value)
GT or GE          1000000 for ∆RI(+); assumed ∆RI(-)=0
AP, CA, SY        50

(same for MR and CC except for empty DCC where theory DCC assumed)

Proposed rule for choosing methods of error propagations

all relative uncertainties <=10% normal error propagation

any relative uncertainty    >10%             use minimum and maximum
(ANY of the variables: Eg, T1/2, MR, RI, ICC)

normal error propagation for 𝑓 𝑥, 𝑦 , with 𝑥 and 𝑦 independent:

Java-RULER: some assumptions
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Java-RULER: calculation reports

two approaches for 
uncertainties



ConsistencyCheck code for ENSDF evaluation
(or CheckENSDF)

o Main functions for checking:
o Check data consistency among datasets (Adopted and individuals), e.g., JPI, MULT, XREF, 

T1/2, etc.

o Check data validity (physics), e.g., large B(XL) compared to RUL, gammas with large ∆JPI, 
decay branches with large ∆JPI, etc.

o Functions for speeding up preparation of Adopted datasets:
o Group ENSDF lines of levels and gammas (including comment lines) from individual 

datasets in one place for a quick view of all available data from different reactions

o Average EG, RI and T1/2 with uncertainties in the same group and generate averaging 
comments in ENSDF that can be directly copied and pasted into the Adopted dataset      
(copy-and-paste is not automated since human evaluation is needed here) 

o Other useful functions:
o Setting up and creating evaluation folders when starting a new mass-chain evaluation

o Sorting and merging individual datasets

o Splitting a large file of multiple datasets into files of single dataset

o and more



check data consistency among ENSDF datasets, group levels and gammas, 
and average values from different datasets

ConsistencyCheck code: user interface



Output files:   (e.g., for A=73)

73.err:  error reports
73.wrn:  warning reports
73.lev:  tabulated level information
73.gam:  gammas grouped by gamma energy
73.gle:  gammas grouped by level energy
73.mrg:  grouped lines of all datasets
73.avg:  average results of records

ConsistencyCheck code: usage & output files

The usage is simple:
load an ENSDF file containing all datasets to be checked

or   
load multiple single-dataset files at one time 
(drag and release files into the message window to load files)



ConsistencyCheck example: grouped entries

ENSDF record lines of the 
same gamma from different 

datasets
final levels



ConsistencyCheck example: averaging reports

averaging 
results

for copy and paste

weighted
comments

unweighted 
comments

weighted comments 
(major values)

unweighted 
comments



error and 
warning 

messages

ConsistencyCheck example: error reports



ConsistencyCheck: checklist

1. check MS flag in column 78-79 for level record with T1/2>0.1 sec

2.   check consistency of gamma-ray multipolarity with change of spin and parity between 
parent and daughter levels 

3.   check consistency of log ft value with change of spin and parity between parent and 
daughter levels for beta/EC decay dataset following the rule used in PANDORA:

If 3.6<log ft<5.9, then, Ji-1<=Jf<=Ji+1, no parity change

If log ft>=8.5 and 1U, then, Jf=Ji+/-2, with parity change

4.   check consistency of HF value with change of spin and parity between parent and 
daughter levels for alpha decay dataset following the rule used in PANDORA:

If mass=odd and HF<4, then, Jf=Ji, no parity change

If Jf=0 or Ji=0, then, parity change=(-1)^(Jf-Ji), with +1 for no change and -1 for change

5.   check consistency of spin-parity values in Adopted Levels with those in individual datasets 
if there is any comment stating that they are from Adopted Levels

6.   check consistency of information in parent record in decay dataset with the Adopted data 
for the parent nuclide, like, JPI, T1/2, Q-value

This program performs the following checks (PANDORA checks 1-5 plus some others):



7. check BXLWvalues in continuation records with RUL values for Adopted Level, Gammas 
dataset

8. check if any level from individual datasets is missing in Adopted Levels dataset or if its 
XREF tag is missing in the “XREF=” field of the corresponding Adopted Level

9. check if the “XREF=” field of an Adopted level has any wrong XREF tag. 

10. check 0 to 0 transition, parity-change=yes should not happen

11. check if Ig is normalized to strongest=100 (PN=6) in Adopted Gammas, and that should 
not normalized to gamma flagged by ?, *, &

12. check decay branch with DJ>2 or (DJ==2 and parity change=no), less likely

13. check if any gamma is missing in Adopted Gammas

14. check if T1/2 as quoted from Adopted is consistent

15. check if MULT and MR as quoted from Adopted is consistent

16. check if BXLW is missing in Adopted Levels when T1/2, Ig, MUL are available

ConsistencyCheck: checklist (cont.)

checklist is to be discussed and more items are needed



ConsistencyCheck: other functions

other functions in a 

pop-up menu from 

right-click 



ConsistencyCheck: other functions (cont.)

An example of evaluation fodders created from 

an input mass-chain file, with ENSDF files of 

individual datasets also created from it.


