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Overview

eGrant status: funded by DOE since 2017 (supplemental awarded in 2024)

eData personnel (2.0 FTE)

e Lijie Sun (staff, 1.0 FTE since 02/2025), Jun Chen (1.0 FTE)

e Two undergraduate students for XUNDL compilation and ENSDF codes (supported by MSU and course
credit)

e Major Responsibilities:
e ENSDF evaluation: A=31-44, 60-80 (except 62,67-70); currently 30 mass chains in total
e Data review and XUNDL compilation for PRC and EPJA manuscripts
e Development and Maintenance of ENSDF codes
e Development of Al/ML assisted workflow for ENSDF evaluation
e Data support to FRIB users via the FRIENDS (FRIB Integral Experimental Nuclear Data Services) project
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ENSDF evaluation at FRIB

Current MSU/FRIB responsibilities (30 mass chains): A=31-44, 60-80 except 62,67-70
* Completed for FY25: A=35, 74, 151
* Planed for FY26 (2 evaluators): A=34, 36, 78, (and 37 if time allows)

Also work on other mass chains in the past (mostly in collaboration with Balraj Singh)
* Completed: A=48, 50, 85, 98, 100, 123, 138, 149, 151, 165, 167, 190, 194, since 2014, (also 64, 71, 73 with Balraj)

Current goal settings starting FY26: 3-4 mass-chains per year (2 evaluators)
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= Completed in FY25 (full-evaluation of all available data “from scratch”)

Mass
A=35

A=74

A=151

Number of ENSDF evaluations each year
at MSU, including collaboration work (1-2
per year) with Balraj Singh till 2024

Total 3-4 mass chains/year after additional
evaluator (1.0 FTE) is hired starting from FY25

#Nuclides #Datasets #lines #levels #Gammas Evaluators status
11 98 15,248 671 1313 L.J. Sun and J. Chen Submitted
(old 11,324)
13 109 23,875 890 1628 J. Chen Submitted
(old 12,099)
18 119 39,114 1,695 3,183 B. Singh, J. Chen In-review
(old 24,932)

Other: reviewed 1 mass-chain evaluation
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Data Review and XUNDL Compilation at FRIB

= Completed in FY25:
» XUNDL compilations (including data reviews): 45 datasets from 30 papers

including compilation of 7 papers by two undergraduate students
» Data reviews (by L.J. Sun and J. Chen): 23 PRC manuscripts (total 38 datasets)

* Training MSU students for XUNDL compilation (since 2018)

» Since 2018, 1-2 top undergraduates from Honors College of MSU have been recruited and trained each year (except 2021)

» A total of 72 datasets from 51 papers have been compiled by 8 students so far
» Beginning 10/2025, one new student from MSU Honors College: Mathew Borlace joined in this activity, supported by course

credits of MSU/FRIB Honors Research Seminars.
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Amani Ahnuar Luke Hixson - Hang Su ' E b
_ _ _ Parameswar Rejesh ~ Evan Sternberg Mathew Borlace
2018-2019 Pranjal Dangwal Dave Lempke 2022-2023 Rylie DuBois 2023-2024 2024-2025 2024-2026 10/2025-2026
2019-2020 2019-2020 B.S. degree in <3y 2023-2024 Compiled 8 papers Continue on new student
CurrentPhD student  cornijed 11 papers ~ Compiled 10 papers ENSDF codes
at FRIB
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ENSDF code development

and maintenance at FRIB

[ BON ] ** Toolkit for ENSDF evaluation (update 10/07/2025) **
— All codes use default settings. To view/change, double click a name to open/run an individual code _ ® 35 T - - . . ..
(Lo BNSOE J o ktek @ Conssmncycheck | Aabe L bxcezensor Uncermy o EvaluationToolkit is a Java toolkit combining all ENSDF
( Run ] Java_NDS [¥] KeynumberCheck RadiationReport [ ] AME_viewer for Rounding o e . )
o cisc ) FormatCheck - Java codes to streamline ENSDF evaluation procedure
Relevant output files: [formatche(k.fmtx Tls.errx Tkeynumher.errx Tss.mrgx TSS.avgx ]
TRormattheck | Users/cheni workfevaluation/ENSDF check/35.err howi  col O Provides easy access to all codes in a single app
¥ ConsistencyCheck Program for consistency check: output for Error and Warnings (version ©9,/29/2025) S
35.err Generated at: Mon 18/86/2025 at 10:29:25 PM EDT )
35.0rg Warnings Ho sdopted datasct for nuclides250L! L Automatically determines which codes to run based on the
© Keymumoercheck type and data of the input dataset
keynumber.err In dataset of 35CL: XA 1972Hul@ XREF Tag=A
¥ GLSC 35CL L 716.0 7 716.0 7
v oror ot . 4 No final tevel found O Runs all applicable codes in one single click
Java_GABS. rpt e 2903-7 ° <W> No final level found
Java_GABS.out 35CL G 4063.5 2
GLSC_combined.out * <W> No final level found . . .
- el 6 4372 6 o O Lists generated output files in one place
* <W> No fina evel foun
H BeLe 2420.5 ’ o final level foun
35CL G 5303.2 16 ¥ No finatl tevel found . . .
e &b No final level found O In-app tabbed viewer for quick view of all generated output
el G ;055.6 48 <> No final level found fl|eS
* <W> No final level found
IBCL L 75401 7 754.1 7
35CL G 3185.3 2
sl G :190.4 R <W> Mo final level found . . . .
* o final level found
s o b - ot il el fons Eliminate the hassle Pf figuring out what codes to ru.n for
B G52 4 o to final tevel foung each dataset, executing them one-by-one, and tracking
35CL G 5883.8 67 ) . .
s e n > No :t tt :: down their buried outputs.
* <W> No final level foun
35CL L 8315 8 831.5 8
I5CL G 1077 I
* <W> No final level found
< T 35CL 6 3120.1 24 v Note: all codes are run with default settings. If customized settings are needed, double click the
Output path:  /Users/chenj/work /evaluation/ENSDF/check | Browse | name of a code to change the settings and run it |nd|V|duaIIy
r status
** Toolkit for ENSDF evaluation (update 10/07/2025) **
Loading file: /Users/chenj/work/evaluation/ENSDE/check/check.ens
Done loading
J. Chen, 2025 USNDP, 28-31 October 2025, Slide 5




Isted workflow for ENSDF evaluation: initial stage

Toggle Al assistant window

Hiwork\evaluation\ENSDR\AT M\ finished\Se74
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SENI {19F, 3EG) ——>6
60NI {160, 2EG) ——>H
64NI (12C, 2NG) ——->I

65CT (12C, P2NG) ——->J
SENI {19F, 30G) ——56
SENI (19F, 30G) ——>6

65CU (12C, P2NG) ———>J
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System.err.println("An error occurred while

Al assistant window

Explanation:

1. File Path: Replace "path/to/your/existing/file.txt" with the actual path
to your file.

An tool
with VS Code has been developed and
been used in an early stage in ENSDF

evaluation. It is actively under

*new XREF new tags
*new XREF old tags
#o0ld XREF in Adopted

2. PrintWriter Behavior: When you create a PrintWriter object with a File or
string (file path), it automatically overwrites the file if it exists.
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1H(75ER, 2BG) ——>D
SENI {19F, 3PG) —>G
60NI {160, 2FG) ——>H
64NI (12C, 2NG) ——->I
65CU (12C, P2NG) ——->J
73GE (&, 3NG) -——>0
1H(75SER, 2BG) ——>D
6ONI {160, 2BG) ——>H
64NI {12C, 2NG) ——->I
65CU (12C, P2NG) ——->J7
65CU (12C, P2NG) ——->J
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65CT (12C, P2NG) ——->J
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1H(75SER, 2PG) ——>D
SENI {19F, 3EG) ——>6
60NI {160, 2FG) ——>H
64NI (12C, 2NG) ——->I
65CU (12C, P2NG) ——->J
73GE (&, 3NG) -——>0
SENI {19F, 30G) ——>6
64NI {12C, 2NG) ——>I
64NI {12C, 2NG) ——->I
64NI {12C, 2NG) ——->T
65CU (12C, P2NG) ——->J
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3516

3515.

3516.0

3516.10 19

3515.44 207-

3516 =
&ls{-part}=1.8 mb {I&}.
T¢from | £=5.0 ps {I20}.

J$spin=7 from |g({lg) and Iglg{lg)-

Téfrom |t=5.1 ps {I5}, weighted average of 4.6 ps {I10}

ps- {I5} (1979Kil7, RIM).
4-4.2 LT [E1]
L LT
10100 T-E2
100
3-100 Rl

15 100 E2
1-100 B Q

§DCO=0.97 {I12}.
SA[-2}=+0.34 [I2}, A{-4}=-0.07 {I2}.
$R{-DCO}=1.00 {I11} {gate on 494|g);
1.0 for |DJ=2.

G- £DCO=0.99 {I3}.

G-1284.5 3-13

5 [E1]
1285 7.5

1284.5 3-18.1 24
1284.4 3-7.5 13

1.16E-3-2

calculated value:

M e e

(1989adofl),

0.684 for §DJ=

LEVEL ¥ #4424 444 3 A Ak A ARSI AR R Rk 2 R 4442 745
*new XREF new tags
*new XBREF. old tags
#o0ld XREF in Adopted

& Java: Ready

¥ Wrap ENSDF 11696, C76 ®0A 00 231

3525.12
XREF=GHIJO
XREF=GHIJC
¥REF=

207+

Screen Reader Optimized  Lm 1696, Col 76
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Spaces: 4 UTF-8 r

3. Try-With-Resources: The try-with-resources statement ensures that the
PrintWriter is properly closed after use, even if an exception occurs.

4, Writing Content: Use methods like println(}, print(), or write() to write
content to the file.

MNotes:

* |f the file does not exist, PrintWriter will create a new file at the specified
path.
Ensure you have the necessary permissions to write to the file.
Be cautious when overwriting files, as the previous content will be permanently
lost.

Qutput:

If the file exists, its content will be replaced with:

Thiz is the new content of the file.

The previous content has been overwritten.

If the file does not exist, a new file will be created with the above content.

O BH &

Agent ~  GPT-5 mini ~ w B~

1} PlainText &g Completions quota reached @ Go Live

U.S. Department of Energy Office of Science | Michigan State University
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continuous development and
improvement.

VS code seamlessly integrates with
all popular Al assistants (free and
paid versions)

Selection of Al mode and model

See L.J. Sun’s talk for more details
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Other Data Activities at FRIB

= Data support to FRIB users and researchers in the FRIENDS framework since 2021

* The lifetimes and branching ratios apparatus (LIBRA) (led by Lijie in his previous role at FRIB)
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.111.055806
* FRIB Nuclide and Isomer Discovery Data project since 2023 (with Michael Thoennessen)
» New (in addition to isotope discovery): Convert all isomer discovery data including abstracts into a single JSON file
» Develop a viewer/editor Java program to view and add/edit isomer discovery data
» Build webpages to host and display the isomer discovery data (tables) and to provide customized search to users

The new FRIB webpages of the nuclide discovery project are

Clickable chart of officially online in March 2024: https://frib.msu.edu/public/nuclides
nuclides
Aty W it liotatony, and S N For isotope discovery: data file, retrieval and search pages are at mmhor [

Ntions! Nuclar Dt Center https://people.frib.msu.edu/~chenj/isotope-discovery/search.html cournry - L]
. . . . Laboratory L
For isomer discovery: data file, retrieval and search pages are at R

https://people.frib.msu.edu/~chenj/isotope-discovery/isomers/search.html vear E—
NsRkeyno) [ ]

Isotope abstracts

Search discoveries by:

View abstracts

View nuclide chart

FRIB will continue to update the project and post the most recent new discoveries here. ‘ search ‘

at Michigan State University

News g -
i Facility for Rare Isotope Beams

Discovery criteria

Learn about the guidelines used to determine the claim of discovery of a nuclide here.

Rankings and search . . .

s b e et o, et e s 1 5 Discovery of Nuclides Project

up the isotopes discovered by a specific author, or at specific laboratory and country.
. At the core of each atom is the atomic nucleus (also called nuclide), which

Isomer discovery database N { . )

consists of neutrons and protons. The number of protons defines the

A new database documenting the discovery of all isomers with haifives longer than 100 ns is now available. Nuclear

isomers are two or more metastable states within the same isotope. Search by element, author, laboratory and more

ré here . Discovery of nuclear isomers, M. Thoennessen, J. Chen, At Data Nucl Data Tables 2025, in press
< Comments and updates Nuclear Isomer Discovery Database Released, M. Thoennessen, J. Chen, Nature Comm 2025, in press
& If someone is aware of discoveries not yet listed or would like to comment on a specific assignment, please email t
nuclides@frib.msu.edu. -
mm—m—§— o J. Chen, 2025 USNDP, 28-31 October 2025, Slide 7
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