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Nuclear data libraries

s§e  Nuclear Data Center' T

4 ]apan Atc-m:c Energy Agem:y Top Page in English

JENDL -5

Evaluated Nuclear Data File (ENDF)

ENDFENDF/B-VIILO released February 2, 2018

= Nuclear o
Data She-tr. ENDF/B-VIIL.0 fully incorporates the new Neutron Data Standards, includes improved thermal neutron scattering data
_.Jaq&;_hTE and uses new evaluated data from the Coordinated International Evaluation Library Organization (CIELO) pilot

& 2 project for neutron reactions on H, 160, 5Fe, 235U, 238 and 239Pu.

Joint Evaluated Fission and Fusion (JEFF)
Nuclear Data Library CENDL, ROSFOND,

E:' JEFF-DOCS m EFF-DOCS r JEFF Reports
I W 1982- 70 date I8 1984 -To date 1985 - To date

Fusion Evaluated Nuclear Data
Library - FENDL-3.2b

(Nuclear data supersede all previous versions
of FENDL-2.x and 3.x libraries)




And many more ...

C}ﬁ Major Libraries (:)R Special Libraries

[] 1) ENDF/B-VIILO (USA,2018) (] 22) JENDL/DDF-2015, JENDL Decay Data File 2015 (Japan)

(J 2) JEFF-3.3 (Europe,2017) [] 24) UKDD-2020 decay library, UK, 2020 (UK)

(] 3) JENDL-5 (Japan,2021) (] 25) JENDL/DEU-2020, Deuteron Reaction Data File 2020 (Japan)

(] 4) CENDL-3.2 (China,2020) (] 26) JENDL/PD-2016.1, Photonuclear Data File 2016 revision 1, 2020 (Japan)
(] 5) BROND-3.1 (Russia,2016) [] 27) JENDL/ImPACT-2018, LLFP Transmutation Cross Section File (Japan)

(] 6) TENDL-2021 (TALYS, 2021) [7] 28) EAF-2010: European Activation File /816MAT,60MeV/, UK+Netherlands
O A 1AEA Project Libraries [] 29) ENDF/HE-VI (High Energy)

[[] 7) FENDL-3.2b, Fusion, 2022 (] 20) EPICS-2014 Electron and Photon Interaction Cross Sections (USA2014)
(7] 8) INDEN-Aug2023 (7] 31) IRDFF-II (auxiliary files), IAEA 2019

(] 9) INDEN-Oct2022 D 32) JEFF-3.1/A (Activation)

[[] 10) IAEA-Med radioisot.prod.2019 [] 22) JENDL-4.0/HE, High Energy File 2015 (neutron, proton)

(] 11) IAEA-Med diagnostic ri.prod.2001 (] 24) JENDL/AC-2008, JENDL Actinoid File 2008

[] 12) IAEA-Med therapeutical ri.prod.2009 [] 35) JENDL/AD-2017, Activation Cross Section (Japan, 2017)

[] 13) IAEA-Photonuclear, 2019 [] 26) JENDL/AN-2005, (alpha,n) Reaction Data File

[] 14) IAEA Standards, 2017 [] 27) MINKS-ACT, Actinides Library (Maslov et al.), 1996-2011

[] 15) IAEA Reference cross sections, 2017 [] 28) PADF-2007, Proton Activation Data File, 2007

[] 16) IAEA High-Energy fission ref., 2015 (] 39) TENDL-2019.560 /n:2788mat,200MeV/ (by TALYS, 2019)

[] 17) ADS-HE High energy, 2013 (] 40) TENDL-2015.560 /n:19mat,200MeV/ (by TALYS, 2015)

[] 18) IRDFF-II Dosimetry, 2019 [] 41) W3000, Proton activation cross section data on W (3 GeV), KIT, Germany, 2012
] 19) INDL/TSL Thermal Scattering Law, 2006 O¥ Archival

[ ] 20) IBA-EVAL diff.data for ion beam analysis, 2013 Oy
[]21) Wind, U,Np,Pu (up to 100 MeV), 1996
[] 22) HE fission by Yashits for Pb-Pu, 2000

Derived



ENDF-6 format
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Bridging the digital divide
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Validate
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Bridging the digital divide

Read
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Translate
Everything

Provably correct

How to not mess up?
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Make manual computer
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Basic building blocks

0.6.4.2 CONT Records

The smallest possible record is a control (CONT) record. For convenience, a CONT record
is denoted by

[MAT,MF,MT/C1,C2,0L1,L2,N1,N2]CONT

1.000000+0 2.000000+8 3 ' 34125 1451

0.6.4.1 TEXT Records

This record is used either as the first entry on an ENDF tape (TPID), or to give the
comments in File 1. It is indicated by the following shorthand notation

[MAT, MF, MT/ HL] TEXT

This evaluated data file is based on a software system built 4125 1451

10



Formal description language

~ m CSEWG Document ENDF-102 T/ 7 \ i 0 M
L g Br,Dthaven Report BNL-224854-2023-INRE [r]JA[%TL_Ii?”_T’ dhﬁf‘[—ﬂ:RhO 2 k!_fTT"! d?i]?]HEAD
National Laboratary Git Revision SHAL: 3576914 - ==3 an == ookahead=1]:

[MAT, 4, MT/ 0.0, AWR?, LI, LCT, ®, NMJCONT

else:
[MAT, 4, MT/ 0.0, AWR?, LI, LCT, @, 0]JCONT

endif

# Legendre coefficients
if LTT == 1 and LI == 0:

ENDF-6 Formats Manual v 4, MT/ 0.0, 0.0, 0, 0, NR, NE/ Eint ]TAB2
to NE:
Data Formats and Procedures for the Evaluated Nuclear Data Files [MAT, 4, MT/ T, E[1] LT, ®, NL[1], 0/ {a[i{,11H1=1 to NL[1]} JLIST

ENDF/B-VI, ENDF/B-VII and ENDF/B-VIII endfor

# Tabulated probability distributions
elif LTT==2 and LI==0:
[MAT, 4, MT/ 0.0, 0.0, 0, 0, NR, NE/ Eint ]TAB2 (energy_table)
for i=1 to NE:
[MAT, 4, MT/ T, E[i1] , LT, @0, NR, NP/ mu / f]TAB1 (angtable[i])
endfor

Written by the Members of the Cross Sections Evaluation Working Group

Computer-

readable

# Angular distributions over two energy ranges.
elif LTT==3 and LI==0:
# lower range given by Legendre coefficients
[MAT, 4, MT/ 0.0, 0.0, ®, 0, NR, NE1/ Eint ]TAB2 (leg_int)
for i=1 to NE1:
National Nuclear Data Center [MAT, 4, MT/ T, E[1], LT, @, NL[1i], O/
[”“ﬁgﬁmftgﬂﬁ;tﬁmﬁm“ {al[i,j1Hj=1 to NL[1]} JLIST
www.nnde.bnl.gov endfor
# higher range represented by probability distribution
[MAT, 4, MT/ 0.0, 0.0, ®, 0, NR, NE2/ Eint ]TAB2 (ang_int)
for 1=NE1 to NE1+NE2-1:
[MAT, 4, MT/ T, E[i] , LT, 0, NR, NP/ mu / f JTAB1 (angtable[i])
endfor
endif
SEND

Department of Ene

o upported by the

n for the Department «

11

A formal ENDF format description language, ArXiv:2312.08249
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Basic design

endf-parserpy

CSEWG Document ENDF-102

-9
Bnn M“ﬁ"i" Report BNL-203218-2018-INRE

NATIONAL LABORATORY SVN Commit: Revision 215

ENDF-6 Formats Manual

Computer-

«

readable

Edited by
A, Trkov, M. Herman and D. A. Brown

With contributions from
N. Holden and G. Hedstrom

February 1, 2018

National Nuclear Data Center
Brookhaven National Laboratory
Upton, NY 11973-5000
www.nidebnl.gov

ract No. DE-

Natiee: This mantseript has been authored by emploves of Brookhaven Science Associates, LLC under Co

SC012704 with the 1.8, Department of Energy, The publisher by accepting the manuscript for publication acknowledges that

the United States Government retaing o Tusive, paid-up, i ide license to publish or reproduce the

published formn of this masuscript, o allow others 1o do so, for United States Government purposes.




Using ENDF-6 recipe files

[MAT, 1,451/ ZA, AWR, LRP, LFI, NLIB, NMOD]HEAD
[MAT, 1,451/ ELIS, STA, LIS, LISO, O, NFOR]CONT
[MAT, 1,451/ AWI, EMAX, LREL, O, NSUB, NVER]CONT JSON
[MAT, 1,451/ TEMP, 0.0, LDRV, 0, NWD, NXC]CONT
for i=1 to NWD:

[MAT, 1,451/ DESCRIPTION[i]]TEXT -

endfor

el

endf-

parserpy




Hierarchical representation

[MAT, 10, MT/ ZA, AWR, LIS, ®, NS, O]HEAD
for k=1 to NS:
(subsection[k])

[MAT, 10, MT/ QM, QI, IZAP, LFS, NR, NP/ E / sigma ]TAB1
(/subsection[k])

endfor
SEND
ZA AWR LIS NS subsection
(array / dictionary)

subsection[1] subsection[2]

N T

QM Ql IZAP

14
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Defining a formal language

e List of production rules
o Extended Backus-Naur Form (EBNF)
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Production rule

S . Ilall Ilbll

k

Nonterminal symbol

“abC”

IIEII

\

terminal symbol



List of production rules

S - 'Ilall Ilb'll "C"

start SymbOI — 'I' . S | n d n n e n n f n

“abc”

“def”

17



List of production rules

S . Ilall Ilbll "C"

start SymbOI — T . S | n d n n e n n :E n

Optional presence “a”?

Zero or more repetitions “a”*

Groups (“a” “b" “c”)

18



Generation of parsing tree

Production rules

head_or_cont_line : "[" ctrl_spec "/" record_fields "]" CONT_SUBTYPE
record_fields : expr "," expr "," expr "," expr "," expr "," expr
CONT_SUBTYPE : "CONT" | "HEAD"

“Sentence” in formal language

[ MAT , 1 ,451/ ZA , AWR , LRP , LFI , NLIB , NMOD ] HEAD

Parsing tree

head_or_cont_line

ctrl_spec record_fields CONT_SUBTYPE
expr expr .. expr

M ZA” ” AWR” ” NMOD)?

19
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Functioning of endf-parserpy

1) Formal Grammar (production rules) defining formal ENDF
description language

2) ENDF-6 recipe files (“computer-readable” ENDF-6 manual)
3) Python package Lark to generate parsing tree based on (1) and (2)

4) endf-parserpy walks through nodes of parsing tree, performing
specific actions for mapping low-level ENDF-6 representation to
high-level hierarchical representation

https://github.com/lark-parser/lark
https://github.com/iaea-nds/endf-parserpy
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Selected examples



Inconsistent variable specification in
mathematical expression in ENDF-6 file

[MAT, 32,151/ AJ, PJ, 0, 0, 6*+NCH, NCH/
PPI,, Ly, SCH, , BND, , APE,, APT,,
PPI,, Lo, SCH» , BND» , APE,, APTs,

[MAT,32,151/0.0, 0.0, 0, NRSA, 12*NX, NX/
ERy, GAM; ,, GAM; 4, GAM3 4, GAMy4 4, GAM; 4,
GAMg 1, , GAMycma,

22
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Wrong/unclear description of
MF2/MT151/LRF=7 in ENDF-6 manual

[MAT,2,151/ 0.0, 0.0, 0, NRS, 6xNX, NX/
ER, GAM; 1, GAMy 4, GAM3 1, GAMy 1, GAMs ¢,

T GAMycH, 1,
ER>, GAM; », GAM: 2, GAM3 9, GAMy 2, GAMs 5,

GAMg o, ———=————————mm—mm - GAMNcH 2,

ERngrs, GAM) ngs, GAMo nps, GAM3 ngs, GAMynps, GAM; Ngs,
GAMg Nps, ————mTTmmTmmm T GAMycH NRS JLIST

Correct description

NX := (1+NCH + (5-NCH) % 6) * NRS / 6
num_zeros := (5-NCH) % 6
[MAT, 2,151/ 0.0, 0.0, ©®, NRS, 6*NX, NX /
{ ER[n], {GAM[m,n]}{m=1 to NCH},
{0.0}{p=1 to num_zeros} }{n=1 to NRS} ]JLIST



Provenance checking
FENDL proton sublibrary

Material Source Emax
[MeV]

F-

1-H-1 JENDL-1 3000
1-H-2 ENDF/B-VII 150
1-H-3  ENDF/B-VII 20 _ _ _
T Hees  FNDFE from endf parserpy.endf parser 1n|'|t BasicEndfParser
3-Li-6 JENDL-D8HE from endf_p >bugging s import compare_objects
3-1Li-7 JENDL-4.0/HE parser = BasicEndfPars () _ _ |
4-Be-9  ENDF/B-VII fendl_endf = parser.parsefile(fendl_filename)
5-B-10 ENDF/B-VII 3 other_endf = parser.parsefile(other_endffile)
5-B-11  ENDF/B-?7?777 200 tel_fendl _endf[1][451]

del bother_endf[1][451]

compare_vkjects(fendl_endf, other_endf, fail_on_diff=False)

EC'OGHIS‘:I‘JI%C.GIMI—'

FENDL 3.2b = ENDF/B.VII.O

an]
Yot vt

Y Oh
L L L) L

MM

o0 Q0
oo

-I—'-F—'-

3.
3.
3.
3.

W 0D ~J] =]
Ll W W W
o I N

E)E}

Comparison with ENDF/B-VII.1

24
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Convenient access to variables

e Browse ENDF-6 files like a filesystem

e Create, change and delete variables like files

Sketch of how access should be possible:
mkdir -p 33/18

cd 33/18

echo 236.9986 > AWR

echo 2 > subsection[1]/NI



)

}
}

outendf['33/18'] =
p = outendf['33/18'
p[ 'MAT'] = 9437
o['MF'] = 33
p['MT'] = 18
p[ 'ZA'] 04239.0
p[ "AWR"' ] 236.9986
p['MTL'] = O
p['NL'] =1
p[ 'subsection[1]/XMF1'] = 0.0
p[ 'subsection[1]/XLFS1'] = 0.0
p[ 'subsection[1]/MAT1'] =
p[ 'subsection[1]/MT1'] = 1
p[ 'subsection[1]/NC'] = 0
p[ 'subsection[1]/NI'] =1
p[ 'subsection[1]/ni_subsection[1]/LS'] = 1
p[ 'subsection[1]/ni_subsection[1]/LB'] = 5
NE = len(midE)
p[ 'subsection[1]/ni_subsection[1]/NE'] = NE
p[ 'subsection[1]/ni_subsection[1]/E'] =

{k+1: float(midE[k] * 1e6) for k in range(len(midE))}
p[ 'subsection[1]/ni_subsection[1]/F'] = {}
F = p['subsection[1]/ni_subsection[1]/F']
for kK in range(1, len(midE)):

for kp in range(k, len(midE)):

F[k, kp] = float(rel_cov_1lib[k-1, kp-1])

outendf = EndfDict({
]




“Create filesystem” outendf = EndfDict({})
outendf['33/18'] = {}
p = outendf['33/18"']
p[ "MAT'] = 9437
o['MF'] = 33
p['MT'] = 18
p['ZA'] 04239.0
p[ "AWR"' ] 236.9986
p['MTL'] = @
p['NL'] =1
p[ 'subsection[1]/XMF1'] = 0.0
p[ 'subsection[1]/XLFS1'] = 0.0
p[ 'subsection[1]/MAT1'] =
p[ 'subsection[1]/MT1'] = 1
p[ 'subsection[1]/NC'] = 0
p[ 'subsection[1]/NI'] =1
p[ 'subsection[1]/ni_subsection[1]/LS'] = 1
p[ 'subsection[1]/ni_subsection[1]/LB'] = 5
NE = len(midE)
p[ 'subsection[1]/ni_subsection[1]/NE'] = NE
p[ 'subsection[1]/ni_subsection[1]/E'] =
{k+1: float(midE[Kk] * 1e6) for k in range(len(midE))}
p[ 'subsection[1]/ni_subsection[1]/F'] = {}
F = p['subsection[1]/ni_subsection[1]/F']
for kK in range(1, len(midE)):
for kp in range(k, len(midE)):
F[k, kp] = float(rel_cov_1lib[k-1, kp-1])




outendf = FndfDict({})
mkdir -p 33/18 Ioutendf['33/18'] = {}
p = outendf["33/18"]
p[ "MAT'] = 9437
o['MF'] = 33
p['MT'] = 18
p['ZA'] 04239.0
p[ "AWR"' ] 236.9986
p['MTL'] = @
p['NL'] =1
p[ 'subsection[1]/XMF1'] = 0.0
p[ 'subsection[1]/XLFS1'] = 0.0
p[ 'subsection[1]/MAT1'] =
p[ 'subsection[1]/MT1'] = 1
p[ 'subsection[1]/NC'] = 0
p[ 'subsection[1]/NI'] =1
p[ 'subsection[1]/ni_subsection[1]/LS'] = 1
p[ 'subsection[1]/ni_subsection[1]/LB'] = 5
NE = len(midE)
p[ 'subsection[1]/ni_subsection[1]/NE'] = NE
p[ 'subsection[1]/ni_subsection[1]/E'] =
{k+1: float(midE[Kk] * 1e6) for k in range(len(midE))}
p[ 'subsection[1]/ni_subsection[1]/F'] = {}
F = p['subsection[1]/ni_subsection[1]/F']
for kK in range(1, len(midE)):
for kp in range(k, len(midE)):
F[k, kp] = float(rel_cov_1lib[k-1, kp-1])




outendf = EndfDict({})
outendfl '33/18'1 = {}
Ip outendf[ 33/18"' ]
DL "MAT "] = 9437
o['MF'] = 33
p['MT'] = 18
p['ZA'] 04239.0
p[ "AWR"' ] 236.9986
JI I
p['NL'] =
p['subsection[l]/XMFl'] =
p[ 'subsection[1]/XLFS1'] =
p[ 'subsection[1]/MAT1'] = 0
p[ 'subsection[1]/MT1'] = 18
p[ 'subsection[1]/NC'] = 0
p[ 'subsection[1]/NI'] =1
p[ 'subsection[1]/ni_subsection[1]/LS'] = 1
p[ 'subsection[1]/ni_subsection[1]/LB'] = 5
= len(midE)

p[ 'subsection[1]/ni_subsection[1]/NE'] = NE
p[ 'subsection[1]/ni_subsection[1]/E'] =

{k+1: float(midE[Kk] * 1e6) for k in range(len(midE))}
p[ 'subsection[1]/ni_subsection[1]/F'] = {}

= p['subsection[1]/ni_subsection[1]/F']

for kK in range(1, len(midE)):

for kp in range(k, len(midE)):

F[k, kp] = float(rel_cov_1lib[k-1, kp-1])




)

}
}

outendf['33/18'] =
p = outendf['33/18'
p[ "MAT'] = 9437
Create files named | [HSGIEEEEEE
MAT, MF, MT, ... p['MT"] = 18
with specific p['ZA'] = 94239.0
Content p[ I AWR I :| 236 . 9986
p['MTL'] = @
p['NL'] =1
p[ “subsection[1]/XMF1"] = 0.0
p[ 'subsection[1]/XLFS1'] = 0.0
p[ 'subsection[1]/MAT1'] =
p[ 'subsection[1]/MT1'] = 1
p[ 'subsection[1]/NC'] = 0
p[ 'subsection[1]/NI'] =1
p[ 'subsection[1]/ni_subsection[1]/LS'] = 1
p[ 'subsection[1]/ni_subsection[1]/LB'] = 5
NE = len(midE)
p[ 'subsection[1]/ni_subsection[1]/NE'] = NE
p[ 'subsection[1]/ni_subsection[1]/E'] =
{k+1: float(midE[Kk] * 1e6) for k in range(len(midE))}
p[ 'subsection[1]/ni_subsection[1]/F'] = {}
F = p['subsection[1]/ni_subsection[1]/F']
for kK in range(1, len(midE)):
for kp in range(k, len(midE)):
F[k, kp] = float(rel_cov_1lib[k-1, kp-1])

outendf = EndfDict({
|




Create files named
XMF1, XLFS1, ...
In a subdirectory

named
subsection[1]

outendf = EndfDict({})
outendf['33/18'] = {}
p = outendf['33/18"']
p[ "MAT'] = 9437
o[ 'MF'] = 33
o[ 'MT'] = 18
p['ZA'] 04239.0
p[ "AWR"' ] 236.9986
p[ "MTL']
p['NL'] =
p['subsection[l]/XMFl'] =
p[ 'subsection[1]/XLFS1'] =
p[ 'subsection[1]/MAT1'] = 0
p[ 'subsection[1]/MT1'] = 18
p[ 'subsection[1]/NC'] = 0
p[ subsection[1]/NI'] =1
p[ "subsectionl1]/n1_subsectionl1]/LS"] =1
p[ 'subsection[1]/ni_subsection[1]/LB'] = 5
= len(midE)
p[ 'subsection[1]/ni_subsection[1]/NE'] = NE
p[ 'subsection[1]/ni_subsection[1]/E'] =
{k+1: float(midE[Kk] * 1e6) for k in range(len(midE))}
p[ 'subsection[1]/ni_subsection[1]/F'] = {}
= p['subsection[1]/ni_subsection[1]/F']
for kK in range(1, len(midE)):
for kp in range(k, len(midE)):
F[k, kp] = float(rel_cov_1lib[k-1, kp-1])




outendf['33/18'] =

p = outendf['33/18"

p[ "MAT'] = 9437

o['MF'] = 33

p['MT'] = 18

p['ZA'] 04239.0

p[ "AWR"' ] 236.9986

p['MTL'] = @

p['NL'] =1

p[ 'subsection[1]/XMF1'] = 0.0

p[ 'subsection[1]/XLFS1'] = 0.0

p[ 'subsection[1]/MAT1'] =

p[ 'subsection[1]/MT1'] = 1

p[ 'subsection[1]/NC'] = 0

p[ 'subsection[1]/NI'] =1

p[ 'subsection[1]/ni_subsection[1]/LS'] = 1

p[ 'subsection[1]/ni_subsection[1]/LB'] = 5

NE = len(midE)

p[ 'subsection[1]/ni_subsection[1]/NE'] = NE

p[ 'subsection[1]/ni_subsection[1]/E'] =

{k+1: float(midEl[k] * 1e6) for k in range(len(midE))}
Create empty. Ip['subsection[1]/ni_5ubsection[1]/F'] = {}
covariance matrix F = pL subsection[1]/ni _subsection L]1/F"]
for kK in range(1, len(midE)):
for kp in range(k, len(midE)):
F[k, kp] = float(rel_cov_1lib[k-1, kp-1])

outendf = EndfDict({})
}
]




outendf = EndfDict({})
outendf['33/18'] = {}
p = outendf['33/18"']
p[ "MAT'] = 9437
o['MF'] = 33
p['MT'] = 18
p['ZA'] 04239.0
p[ "AWR"' ] 236.9986
JI I
p['NL'] =
p['subsection[l]/XMFl'] =
p[ 'subsection[1]/XLFS1'] =
p[ 'subsection[1]/MAT1'] = 0
p[ 'subsection[1]/MT1'] = 18
p[ 'subsection[1]/NC'] = 0
p[ 'subsection[1]/NI'] =1
p[ 'subsection[1]/ni_subsection[1]/LS'] = 1
p[ 'subsection[1]/ni_subsection[1]/LB'] = 5
= len(midE)
p[ 'subsection[1]/ni_subsection[1]/NE'] = NE
p[ 'subsection[1]/ni_subsection[1]/E'] =
_ {k+1: float(midE[Kk] * 1e6) for k in range(len(midE))}
Define shortcut for n[ 'subsection[11/ni_suhsection[11/F']1 = {}
variable F in IF p[* subsectLon[1]/n1_subsect10n[1]/F']
ENDF-6 hierarchy for K in range(1, len(midE)):
for kp in range(k, len(midE)):
F[k, kp] = float(rel_cov_1lib[k-1, kp-1])




)

}
}

outendf['33/18'] =
p = outendf['33/18"
p[ "MAT'] = 9437
o['MF'] = 33
p['MT'] = 18
p['ZA'] 04239.0
p[ "AWR"' ] 236.9986
p['MTL'] = @
p['NL'] =1
p[ 'subsection[1]/XMF1'] = 0.0
p[ 'subsection[1]/XLFS1'] = 0.0
p[ 'subsection[1]/MAT1'] =
p[ 'subsection[1]/MT1'] = 1
p[ 'subsection[1]/NC'] = 0
p[ 'subsection[1]/NI'] =1
p[ 'subsection[1]/ni_subsection[1]/LS'] = 1
p[ 'subsection[1]/ni_subsection[1]/LB'] = 5
NE = len(midE)
p[ 'subsection[1]/ni_subsection[1]/NE'] = NE
p[ 'subsection[1]/ni_subsection[1]/E'] =
{k+1: float(midE[Kk] * 1e6) for k in range(len(midE))}
p[ 'subsection[1]/ni_subsection[1]/F'] = {}
Save covariance F = p['subsection[1]/ni_subsection[1]/F']
matrix in for kK in range(1, len(midE)):
hierarchical for ko in range(k. len(midE)):
ENDF-6 structure F[k, kp] = float(rel_cov_lib[k-1, kp-1])

outendf = EndfDict({
]




pl "MAT"' | = 9437

o['MF'] = 33
p['MT'] = 18
o['ZA'] = 94239.0
o['AWR'] = 236.9986
p['MTL'] = ©
p['NL'] =1

p[ 'subsection[1]/XMF1'] = 0.0
p[ 'subsection[1]/XLFS1'] = 0.0
p[ 'subsection[1]/MAT1'] =
p[ 'subsection[1]/MT1'] = 1
p[ 'subsection[1]/NC'] = 0
p[ 'subsection[1]/NI'] = 1

0o

p[ 'subsection[1]/ni_subsection[1]/LS'] = 1
p[ 'subsection[1]/ni_subsection[1]/LB'] = 5
NE = len(midE)

p[ 'subsection[1]/ni_subsection[1]/NE'] = NE

p[ 'subsection[1]/ni_subsection[1]/E'] =
{k+1: float(midE[Kk] * 1e6) for k in range(len(midE))}
p[ 'subsection[1]/ni_subsection[1]/F'] = {}
F = p['subsection[1]/ni_subsection[1]/F']
for k in range(1l, len(midE)):
for kp in range(k, len(midE)):
F[k, kp] = float(rel_cov_1lib[k-1, kp-1])

parser.writefile( 'pu9_nf_mf33.endf', outendf, overwrite=True)
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Summary

endf-parserpy: read, write, validate, compare ENDF-6 files
Translation to other formats easy (e.g. to JSON)
endf-6 files can be browsed similar to a filesystem

Using a formal grammar to define a format specification language
(or sometimes the format itself) is a powerful approach

For example, derived parsing tree can be used to provide
guidance to user what variables are expected

Higher-level functionality (e.g. various interpolation schemes) will
be added in the future
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