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Evaluated data libraries

e Tabulations of physics quantities: cross sections, nuclear and atomic parameters, secondary particle
spectra...

e Derive from the evaluation of the body of knowledge of theoretical computations, experimental
measurements or both

e Essential tool for Monte Carlo particle transport, experimental physics and engineering applications

e Some of the most popular are:

— BROND (Russian Evaluated Neutron Data Library): Russia

— CENDL (Chinese Evaluated Nuclear Data Library): China

— ENDF (Evaluated Nuclear Data File): USA

— JEFF (Joint Evaluated Fission and Fusion File): France

— JENDL (Japanese Evaluated Nuclear Data Library): Japan — TENDL (Talys): PSI

e Proprietary and personal compilations (usually of specialized scope)
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Temi di Lavoro

Tests di validazione:

Sezioni d'urto di interazioni
elettromagnetiche

Transizioni atomiche
Parametri atomici

Osservabili macroscopiche (energia
depositata, backscattering, etc)

Sviluppo di strumenti:

Generalizzazione e automazione di
strumenti di test, che hanno raggiunto
adeguato livello di maturita’
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Milestones

Processo iterativo-incrementale

2021

Milestone 1 - 30/04/2021 (Enterprise architecture) Fatto sezione di genova

Milestone 2 - 30/06/2021 (Design di verification test) Fatto sezione di genova e CNAF
Milestone 3 - 31/08/2021 (Validazione sezione d’urto di fotoni) sezione di genova, LNGS
Milestone 4 - 30/09/2021 (Design di metriche di qualita’) sezione di genova e CNAF

Milestone 5 - 31/12/2021 (Implementazione di verification test) sezione di genova e CNAF



Verification test: requirements

I Verification tests |

E +ROOB3VER Verify library content
+ROOB4AVER Assess consistency
[¥] +RQOBSVER Assess differences

i

| Test targets I

I Manage units |

| Intrinsic consist I

< RQD43VER Define pertinent units

E < RQO4AVER Identify pertinent unit for data type

E + RQDASVER Identify units for data library format

E + RQO4AVER Identify units for data library version

[[7] < RQO47VER Associate data with defined units

[I7] «RQO4BVER Comply with Geantd (CLHEP) System of Units

+ROOSBVER Identify target data libraries

[[Z] +ROOAIVER EADL is & target

+RQO7OVER EEDL is 2 target

+RQO71VER EPDL is a target

+ ROO72VER ENDF -6 is a test format

+ RQO73VER ENDL is 3 test format

+ROO74VER GNDS s 3 test format

+ROO7SVER ENDF development repository is 2 source
+ROO7AHVER ENDF/B is 2 distribution source
+RQO77VER EXDL s & target

+ RQO7BVER Public ENDF/B release is a source
+ RQO7YVER IAEA EPICS is a distribution source
+ROOBAVER NNDC is a distribution source

[[¥] +RQOBIVER Identify target data formats
+ROOB2VER Identify target data sources

| Test build I

[[Z] +RQO5BVER Build tests

+ RQOS59VER Supported compilers are defined
+ROOAOVER Supported operating systems are defined
+ROOAIVER Supported platforms are defined
+ROOEZVER The test system has build scripts

ﬂZ] + ROO43VER Each package must have build scripts

| Test execution I

+RQOSG4VER Execute tests

+ROOS5VER Report test results

[[Z] +ROOSAVER Identify acceptable test results
4] +RQOG7VER Identify critical test results

| Manage data content |

= RQO2SVER Assess if a data type is present in 2 library
[4] +RQD26VER Define baseline data types

[[¥] +RQOZ7VER Define baseline data types in ENDF format
E] ~ RQOD28VER Define baseline data types in ENDL format
E < RQD29VER Identify common data sets across formats
< RQO3OVER Identify data cangs

<+ RQO31VER Identify data types across data formats
E] +RQO32VER Identify data types present in a library
[[¥] +RQO33VER Identify dependent variable range

E ~ RQOD3AVER Identify independent variable range

[[Z) - RQD35VER Identify specific data sets for each format
< RQO34VER Select data format

+ROO37VER Select data library

2] +RQO3IBVER Select data set

[[7] +RQO3YVER Select data source

[[¥] +RQO4OVER select data subset for a subshell

(7] - RQO&IVER Select data subset for an eement

<~ RODAZVER Select data type

E ~RQOIOVER Assess intrinsic consistency

V] +RQOIIVER The expected data library is present in 2 distribution source
+ RQO12VER Define expected data types for 3 library

+ RQD13VER The expected data types are present

+ RQD14VER Define baseline data in GNDS format

+RQO1SVER Data are present in the expected format

[[¥/] - RQDIAVER Define expected 7 range

E +RQDI7VER Data are present for the expected rangs of elements
+RQD1BVER Data cover the expected rangs

+ RQO19VER Cross sections are tabulated in the expected energy range
+ RQD20VER Define pertinent subshells for a given element

+RQD21VER Data for the expected subshells are present
[[7] -RQD22VER Data are inter polable

+ RQD23IVER identify data with menotonic independent varizble

+RQO24VER Verify if independent variable is strictly monotone

| Physics consistency I

[[F] +RQO49IVER Assess physics consistency

[[Z] +RQOSOVER Cross sections must be greater than zero

+ RQOS51VER Subshell data are present where appropriate

+RQOS2VER Verify consistency of binding ener gies with absorption sdges

E +RQOSIVER Verify consistency of binding energies with transition energies
+ RQDSAVER Verify if data are consistent with published original tabulations

| Compare libraries l

[[V] -RQOOIVER Compare data across different formats

+RQDO2VER Compare data across distribution sources
[Iv] +RQOO3VER Assess data evolution across different,

I Reformat data |

2] +RQOSSVER Reformat data libraries
[[7] + RQOSEVER Reformat 3 la Geantd
[[2] -RQOS7VER Reformat into GNDS

elect comparison target

QDO7VER Define comparison criterion
v] +RQDOBVER Produce comparison outcome
E + RQDOYVER Define acceptable outcome




Partecipanti e Finanze

C. Duma 7%, E. Ronchieri 10%

Richieste finanziarie “ordinarie”: in linea con le finanze del 2021
Risorse umane: tirocinanti



