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ENSDF is the ONLY comprehensive repository for 
nuclear structure and decay data

Nuclear Structure Data
Discrete Quantized States
• Excitation Energy 
• Half-life
• Angular Momentum
• …

  
Emitted Radiation
• Energy
• Intensity
• Dipole, Quadrupole, …
• …

Nuclear Decay Data

Homeland Security Stockpile StewardshipNuclear Energy
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Aging Database + Growing Volume of Data = Demand for New Evaluators

Challenges and Need

EN
SD

F 
da

ta Current “average” 
age of database is 
~10.9 years

>7 million retrievals 
through NUDAT in 2023
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• increase entry points into the 
nuclear data evaluator 
community, 

• support retention of evaluators, 
and 

• expand the pool of nuclear data 
evaluators while still enabling 
them to continue scientific 
research.

We formed a team to 
respond the FOA in 2024
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Training done in hybrid approach: Virtual meeting with mentors every other week and in-person meeting every quarter

A collaborative team building structure data 
evaluation capability at LLNL to meet the demand

LLNL

Chris Morse (Co-I)
Lead on ENSDF modernization 
project and ENSDF evaluator

NNDC/BNL

Kay Kolos (LLNL-PI)
Expert in fission, nuclear decay 

mechanisms, and radiation studies

Vincent Cheung
Expertise in nuclear data 

library management and 
radiation detection

Anthony Ramirez
Specializes in fission (FPY), 

nuclear reactions and 
structureLibby McCutchan (PI)

Manager of XUNDL Database
Manager of ENSDF Database

10+ years as ENSDF evaluator
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• Joined LLNL in 2021

• Specializes on nuclear 
data library management 
and radiation detection

• Also supports nuclear and 
atomic database 
infrastructure and high-
energy nuclear physics

• Joined LLNL in 2019 

• Specializes neutron and 
gamma-ray spectroscopy 
techniques

• Current work focuses on 
fission, nuclear reactions 
and structure (neutron and 
photon measurements), 
and detector development

Background of the trainees



7LLNL-CFPRES-2015690

Secondary colors

Primary colors
Elemental

Navy
#001E62

Impact
(Lab) Blue
#0032a1

Energetic
Azure

#3366CC

Livermorium
Ice

#eaf0fb

Carbon 
Gray

#a9aabc

Quantum
Slate

#6e6e7c

Innovation
Yellow

#fcb317

Research 
Red

#9d0c0c

Performance 
Pink

#b40f64

Algorithm 
Orange
#ff7900

Solar
Yellow
#ffd900

Gamma 
Green

#84c342

Extreme 
Turquoise
#00a5b8

Inspiration 
Indigo

#4b0082

A comprehensive training to bring new nuclear 
structure data to databases

Objective 1: Training for XUNDL Database Compilations
- Familiarize trainees with the XUNDL database structure
- Extract and vet experimental data from publications
- Learn tools and codes for data extraction and conversion

Objective 3: Training for Adopted Decay Data
Evaluations
- Focus on specific ENSDF and radioactive

decay datasets

Objective 2: Training for ENSDF
Database Evaluations
- Full nuclide evaluations for the

ENSDF database

Objective 4: Training for ENSDF to ENDF
Decay Data Translation
- Converting ENSDF decay data to the ENDF

Decay Sublibrary

XUNDL ENSDF
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• Our team delivered 60 XUNDL 
compilations in FY 25.

• These are compiled from decay 
and reaction experiments 
selected by mentors to 
familiarize mentees with the 
database structure.

• Data are in the same format as 
the evaluation.

We compiled new published data into the 
eXperimental Unevaluated Nuclear Data Library

XUNDL ENSDF
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Evaluation often involves merging understanding of 
nuclear structure with discrepancies 

134Pr – 2004 Adopted Levels, Gammas 134Pr – 2026 Adopted Levels, Gammas

88 Levels
3 unknown energy shifts

~175 Levels
Identified g.s. and linking transitions

Cut-off year: 2004

XUNDL ENSDF
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It takes more time to incorporate and curate a decay dataset due to its hybrid nature.

Decay data serve two purposes

• Decay data are first scrutinized 
for level structure information 
such as
• Level energy
• Spin-parity

• These information will be 
incorporated into the adopted 
levels and gammas dataset

• We put recommended data 
from the adopted levels and 
gammas datasets into the final 
form of decay dataset

• The decay dataset thus 
respects both the decay 
emission from experiment and 
level information from the 
adopted dataset

XUNDL ENSDF
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A=134 Status

64Gd 63Eu 62Sm 61Pm 60Nd 59Pr 58Ce 57La 56Ba 55Cs 54Xe 53I 52Te 51Sb 50Sn 49In 48Cd

Lead VC AR VC VC VC AR AR VC VC AR VC AR LM CM AR AR AR
# of  new 
papers 0 0 0 2 2 2 4 1 4 2 9 3 11 4 7 5 2
# of 
Reaction 
datasets

0 0 1 1 1 1 3 3 6 6 3 0 1 0 0 0 0
# Decay 
datasets 1 0 1 1 4 1 3 2 3 1 5 2 5 3 1 0 0

• We started from the edges where either 
• new experiments are compiled and adopted as evaluations as they 

are the first measurements made to study the nuclides, or
• there are no new measurements made from last cut-off.

• We then move inwards to merge new measurements with existing 
datasets before we perform the adopted levels and gammas 
evaluations

ready for review

near completion

in progress

XUNDL ENSDF
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• We are finalizing the evaluations within our 
team of mentors and mentees.

• The submission process involves having an 
evaluator in the ENSDF community to 
review our evaluations.

• New evaluations will be published in 
Nuclear Data Sheets and pushed to NNDC 
server for retrieval.

The product of a mass chain evaluation is a 
publication in the Nuclear Data Sheets

XUNDL ENSDF
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• We explored ways to incorporate AI 
into our evaluation workflow and 
found it is best for language output

• Chatbot has 𝒪(10) published 
XUNDL summary from publications 
as “knowledge files”

• It takes a publication as an input 
and write summary as the output.

• It speeds up the workflow but often 
needing further revision

Use of AI

E(⁴⁶Ti)=205,210 MeV. ⁹²Mo(⁴⁶Ti,2p2n)¹³⁴Sm at Daresbury Van 
de Graaff. Enriched ⁹²Mo target (1–3 mg/cm²) on ≈30 
mg/cm² Pb backing. γ rays detected with 4 BGO-shielded 
HPGe detectors at 135°, with coincident neutrons (37 
NE213) and charged particles (Si ΔE–E telescope) for 
channel selection. Ground-state band established via 
particle-γ-γ coincidences: E(2⁺)=163 keV, E(4⁺)=316 keV, 
E(4⁺)/E(2⁺)=2.94, consistent with a well-deformed axially 
symmetric rotor; deformation ε₂≈0.25–0.30 deduced using 
Grodzins systematics.
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• We are working to expand the pool of structure data evaluator 
through
• compiling new unevaluated data to XUNDL,
• performing mass chain evaluation, and
• exploring other ENSDF-related activities.

• We started discussing how we can be incorporated into USNDP 
workforce following completion of the traineeship.

Summary and Outlook
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