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Manager of ENSDF Database project and ENSDF evaluator
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My Background (Experimental Low-Energy NP)

* Fission Product Yields (FPYs)

- Requirereliable levels and decay data (E,, T,
|, BR) for activation and gamma spectroscopy
analysis

* Nuclear Forensics

-  Need accurate Ey, Iy, T4, BR, o and level
schemes for cascade and coincidence
analyses

Coincidence Counting System at NCF
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My Background (Experimental Low-Energy NP)

* Neutron and Photon Scattering Measurements

- Measurek, |,and Ty,

- Provide level schemes, transition strengths, :
and Spin(parity) assign ments HIGS Clover array for nuclear resonance

- Support consistency checks for ENSDF fluorescence experiments
datasets

UKAL for angular distribution and DSAM

experiments
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Motivation

* Expandthe pool of nuclear structure evaluators

- provide continuous updated evaluations to
support applications (e.g., nuclear energy,
astrophysics, and national security)

e Establish in-house nuclear structure evaluation
capability at LLNL

* Hands-on training in modern nuclear data
evaluation methods with BNL evaluators

The Nuclear Data Pipeline From measurements to applications
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Comprehensive Role in the Evaluation Process

Evaluation

Nuclear Science References Comp"atlon Databases
(bibliographical database) Databases

PHYSICAL
REVIEW
RESEARCH

NUCLEAR
PHYSICS

LLNL trainees engage in each stage of the nuclear evaluation workflow — from
literature review to data compilation, evaluation, and validation
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XUNDL Compilation: Progress and Current Focus

General workflow: = ————

: — | Evaluation
Compilation | Databases

- Check publication/report data in NSR (key biblagrapnal caabase) | Databases
number) o

- Extract and verify data (levels, gammas,
uncertainties, etc.)

- Summarize methods, compile data, and
upload to XUNDL

Compiled data from various experiments: FY25 Summary:

Total XUNDL Total # of
Submissions Papers

Beta-, alpha- orisomer decay
Heavy-ion fusion reaction
Thermal neutron capture
Scattering or transfer reaction
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ENSDF Evaluation: Methods

 Data compilation and verification

- Gather experimental data from Rl et "

Evaluation |

XU N D L — d ou b le C h ecC k N S R fo FNew I Nuclear Science References %ompilation Databases
e (bibliographical database) atabases
articles or reports son

e X ‘ %NS_EB
S“UC , U N D
' dopte
Decay
’Ons EXFOR

* Group information into data sets

- Decay data and reaction data

- Update (no new data); Merge (combine
related data sets); Create (add new
dataset when significant new data)

- Produce Adopted Levels, Gammas

e Discuss evaluation with team and

BNL mentors
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ENSDF Evaluation: Tools

Available ENSDF analysis codes:

- GTOL

- RUL

- FormatCheck

- Brlcc (ICC calculator)
- Betashape

- LOGFT

- Excel2ENSDF

- Q-value calculator

- More codes here:

https://www.nndc.bnl.gov/tools/
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ENSDF Editor 1.0

File Datasets Empty

ViAverage

= Consistency [
KeyNum
JavaNDS
Java RULER
AME
FMTCHK H
Check for missing Levels/Gammas EVP Ed |t0 r
Adopted Summary
Export Adopted Values
Calculate Averages
Average from Checked Values
Merge datasets
ENDF Qutput
ENDF Qutput (HTML)
XPQCHK
Statistics

[ ] [ ] ADOPTED LEVELS, GAMMAS

Edit History Q-Value Parents MNormalization Comments Documents Tables XRefs Levels Gammas

Nucleus: 134CE DSID: ADOPTED LEVELS, GAMMAS Ref:
QB-: -6.30E+3 3 Sn: 1.049E+4 3  Sp: 6.63E+3 3 Qa0 AP Ref: 2021Wal€
Comments

§5(2n)=1.851E+4 {I3}, S(2p)=10976 {120} (2021Wal6)

The high-spin level scheme is based on the {+120}5n{{+18}0.4n|g) and
{+124]5n({+16}0,6n|g) datasets, plus some |g information from
il {+134}Ba(|a,4n|g),{+135}Ba(|a,5n|g). The 2027 keV level was assigned a
5+ value by 2000Ga24, which would be in conflict with the 1062 keV |g
transition to a 2+ level reported by the two |e decay studies. A (4)
value is adopted here.

M | || E(Q)SFrom {+134)Pr |e decay (17 min).
FEEEM || E(R)SFrom {+134}Pr |e decay (11 min).

| 0]

E(S)$From {+134}Pr |e decay: mixed source.

E(T)$From {+134)Ba(|a,4n|g){+135}Ba(|a,5n|g).

PPl || FONSFram (41201804 1810 dnla)

| ﬂ| ﬂ| E| -f"| ﬂ|


https://www.nndc.bnl.gov/tools/
https://www-nds.iaea.org/public/ensdf_pgm/
https://www-nds.iaea.org/public/ensdf_pgm/
https://www-nds.iaea.org/public/ensdf_pgm/
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ENSDF Evaluation: A =134 Mass Chain

Status

* 13 nuclides last evaluated ~21 years ago
(4 updated in the last decade) e 6 s

1 Eu Eu E&Eu

e 57 XUNDL sets since cutoff date rparr=f

Nd Nd Nd Nd Nd
er Bx er B2 er by
CaCe.Ce Ca—Ce Ce
..I.l.LaLaI-a g mLaLaLa
a

Ba Ba Ba Ba Ba Ba

XUNDL Sets Since Cutoff

e T e e s [z T

Cs Cs
Xe Xe Xe Xe Xe Xe

I

Te Te Te Te Te

sb Sb

Sn Sn Sn Sn Sn - Sn Sn Sn £
In In In|In|In I In In 1
Cd Ccd Cd Ccd cd(cd|cd cd cd

cd
lglqlglgﬂglqlgﬁgﬁglqﬁglgi
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ENSDF Evaluation: Mass A =134 Chain

Evaluation Activities

* Learning evaluation workflow: guidelines and
general policies

* Incorporating recent XUNDL compilations (review
literature and check consistency)

* Merging data sets (HI reactions)

 Extending Adopted Levels and Gammas for 34Pr,

134Ce, and neighboring nuclides
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134Pr Adopted Levels and Gammas

3 Adopted Levels, Gammas (continued)
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Outlook

* Continue learning ENSDF evaluation workflow and analysis/utility tools
including the new JSON-based editor

* FY26 goal: Complete ENSDF evaluation for the A=134 mass chain
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