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Outline

● What is endf-parserpy?
● How is it designed?
● Current status and features
● How it was already useful to me – some applications

– Format verification of JEFF libraries
– Extracting a Cf-252 (s.f) spectrum covariance matrix
– FENDL provenance checking
– Modifications of ENDF files
– Bonus: Cu-63 checking
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endf-parserpy

● Simplify writing, reading and validating ENDF-6 formatted files
● Translation of ENDF files to JSON files and back
● Complement to tools like ENDFtk, ENDF++, DeCE, SANDY, FUDGE, 

PREPRO and many more
● Open-source (MIT license) and available at

https://github.com/iaea-nds/endf-parserpy

https://github.com/iaea-nds/endf-parserpy
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Basic design of endf-parserpy
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Formalized ENDF-6 format 
specification language
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Computer-readable ENDF-6 format 
specification: Language elements

● Record type specifications (HEAD, CONT, LIST, TAB1, TAB2, …)
● Scalars and arrays (1d and multi-dimensional)
● Two types of loops
● If (-elif-else) statements
● Sections (not MF/MT but subsection within MT sections)
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Record type specification

Exactly as done in the ENDF-6 formats manual
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The fundamental nuisance
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The better option:
Names and Numbers, unite!

Container (Python dictionary / JSON)

TEMP LDRV NWD NXC
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Record mappings
endf-parserpy can do the job

Container (Python dictionary / JSON)

TEMP LDRV NWD NXC
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endf-parserpy can do the job
with number and type checking

Container (Python dictionary / JSON)

TEMP LDRV NWD NXC

float int
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The human-readable loop

So we have a number of NWD TEXT records
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The computer-readable loop

The formalized version understandable by endf-parserpy
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Definition of arrays

The formalized version understandable by endf-parserpy
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MF1/MT451 recipe

ZA

AWR

...

DESCRIPTION 
(array)

JSON

MF

MT
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Loops in list bodies

2.2.1.1 SLBW and MLBW (LRF=1 or 2)
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Loops in list bodies

2.2.1.1 SLBW and MLBW (LRF=1 or 2)

Formalized version
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Conditionality: If statements
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Allowing for nesting: Sections
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Allowing for nesting: Sections

ZA AWR LIS NS subsection
(array / dictionary)

subsection[1] subsection[2] ...

QM QI IZAP ...
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Current status and functionality of 
endf-parserpy
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What ENDF-6 formats can already be read, 
written, validated and translated?

● Already implemented:
MF 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 13, 14, 15, 32, 33, 34, 35, 40

● Still missing:
– MF 23, 26, 27, 28: Photo- and electro-atomic data
– MF 30: Data covariance matrices obtained from parameter 

covariances
– MF 31: Covariances of average number of neutrons per fission 

(nu-bar)
– A few small gaps (e.g., MF1/MT460)

https://github.com/IAEA-NDS/endf-parserpy/tree/main/endf_parserpy/endf_recipes

https://github.com/IAEA-NDS/endf-parserpy/tree/main/endf_parserpy/endf_recipes
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Features

● Reading and writing
– Fortran or C-style scientific notation
– Flexible field width (possibly different from 11)
– Tricks to increase precision for given width:

● prefer_noexp: prefer “0.0123” over “1.2E-4” if more precise
● abuse_signpos: “ 123.4567890” → “123.45678901”
● skip_intzero: “0.123456789” → “.1234567890”

● Parsing
– Accept/Ignore zero mismatches (0.0 in recipe vs != 0 in file)
– Accept/Ignore inconsistent redundant variables specs
– Accept/Ignore inconsistent non-zero number mismatches
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How to use it for ENDF-6 format 
verification?
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Format verification example:
Debugging inconsistent variable specs

from endf_parserpy import BasicEndfParser
parser = BasicEndfParser()
endf_dic = parser.parsefile(endf_filepath)
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Parser output for inconsistent 
variable specification
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Inconsistent variable specification in 
mathematical expressions
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Format verification example #2: 
Wrong sequence of records
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Format verification example #2:
Not a TAB2 record
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How to use it for ENDF-6 file analysis, 
reading and writing?
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Covariance retrieval example

https://github.com/IAEA-NDS/neutron-standards-database/blob/main/codes/
database_modifications/use_irdff_cf252_spectrum.py

https://github.com/IAEA-NDS/neutron-standards-database/blob/main/codes/database_modifications/use_irdff_cf252_spectrum.py
https://github.com/IAEA-NDS/neutron-standards-database/blob/main/codes/database_modifications/use_irdff_cf252_spectrum.py
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Provenance checking:
FENDL proton sublibrary
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Provenance checking:
FENDL proton sublibrary

TENDL-2011

JENDL-2007/HE
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Provenance checking:
FENDL proton sublibrary

Comparison with ENDF/B-VII.1

FENDL 3.2b = ENDF/B.VII.0
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Correcting and creating ENDF-6 
formatted files

Update dictionaries and write out ENDF file
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Bonus: Cu-63 checking
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Summary and conclusions

● New Python package endf-parserpy enables reading and writing of ENDF-6 
formatted files as well as format verification and JSON translation

● Package relies on a formalized version of the ENDF-6 format specifications 
in the manual

● Already rather comprehensive coverage of the ENDF-6 format (photo-
atomic MF numbers and MF 30 and 31 missing)

● Flexible reading and writing capabilities (flexible field width, Fortran or C-
style scientific format, etc.)

● Easy manipulation of ENDF-6 files by leveraging Python dictionary 
manipulation capabilities (adding, removing, replacing MF/MT numbers 
are one-liners)

● Several examples of how to leverage this package (ENDF-6 format 
verification, ENDF file comparisons, modifications)

● Available on IAEA-NDS GitHub account under MIT license
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