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Nuclear databases

Nuclear structure:

ENSDF
Evaluated Nuclear Structure Data File

• Extensive database freely accessible worldwide
• Experimental data (mostly)

Nuclear reactions:

ENDF/BVIII.1 (USA)
Evaluated Nuclear Data File

• Theory fit on experimental data (mostly)

JEFF-4.0 (Europe)
Joint Evaluated Fission and Fusion Library

Unevaluated experimental databases:
EXFOR

Experimental Nuclear Reaction Data Library

XUNDL
Experimental Unevaluated Nuclear Data List

RIPL
Reference Input Parameter Library 

for theoretical calculations of nuclear reactions

Evaluated databases:
• Several databases 

Derived, purpose-oriented databases:
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The Evaluated Nuclear Structure Data File: ENSDF
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Network: Nuclear Structure and Decay Data (NSDD) 

Coordination: IAEA

Hosting: NNDC, Brookhaven National Laboratory, US

Data Centres: 18 worldwide (7 US)

European Data Centres: ATOMKI (HU), IFIN-HH (RO), UniSv. (BG)

3426 
nuclides

19709 
datasets

• Sofia’s responsibility: 106, 107, 108, 111, 112; 

• Evaluated mass-chains in Sofia so far: A=200, 207, 112, 105. 

• The evaluation of a mass chain takes 2-3 years and results in a 200 – 400 pages article.
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Aprende activities

WP4 ‘Nuclear Data evaluation’
Task. 4.1.Decay data evaluation and education (M1 – M48)

Partners: Atomki, IFIN-HH, USOF 

Aims: 
 Training (1 new NSDD evaluator): 2 trainee  
 Two mass-chain (ENSDF) evaluations (D4.1, M42)

A=111(106), 117 

Total dedicated effort: 2.7 PY
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Ongoing evaluation of the A=117 mass chain in IFIN

• Hands-on training of Himanshu Singh (IFIN-HH) under the supervision of S. Lalkovsky (Univ. Sofia).

• Proton-rich isotopes assigned to IFIN-HH: 117La, 117Ba, 117Cs, 117Xe, 117Te and 117I.

• A=117 is under the responsibility of the IFIN-HH Data Centre. Last time evaluated 17 years ago.

• 117La, 117Ba, 117Cs, 117Xe – completed

• 117Te – ongoing

• 117I – to be evaluated
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The ENSDF file:

1. Gather and sort all experimental data:
Articles 
theses, reports, private communications

2. Arrange data by type:
- decay 1, 
- decay 2, etc.
- reaction 1, 
- reaction 2, etc. 

3. Build a dataset per decay/reaction

4. Evaluate all data and generate the 
Adopted levels and gammas

ENSDF – the evaluation process:
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The ENSDF file:

ENSDF Procedures:
For each nucleus:

 Eg → least-squares fit adjustment → Elevel
 mostly come from HPGe measurements
 Ig →intensity balance → check for data consistency

                     → Ib 
 g(Q), a  g-→ ray Mult.
  g-ray Mult., L →  Jπ

 BR

 T1/2 from g(t), Coulex … 
 RDDS, DSAM, FT ,,,

 Calculate: BE1, BM1, BE2 …, logft

Typical medium-mass chain: ~15 nuclei, several of which with 
~20+ data sets, ~400 lit sources 
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Activities in Sofia University

1. Training:
APRENDE:
Dr. Orlin Yordanov (INRNE,BAS-BG)-17 months
Dr. Nikolay Petrov (Sofia University, Bg)
Postdoc Himanshu Singh identified a trainee evaluator. 

NUCPE:
other colleagues and students

2. Data evaluation
APRENDE: 117, 111
CTBTO: 106Rh, 144Pr

3. Research: g-ray spectroscopy; half-lives, Ag structure

4. Teaching: 360 hours/year
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Pu nuclear structure and decay data evaluation status

nucleus Data Center Cut-off date XUNDL

239Pu NNDC 30-Jun-2013 3

240Pu NNDC 27-Sept-2024 10

241Pu ORNL 30-Sept-2015 1
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Pu nuclear structure and decay data evaluation status
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