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D. Brown, “Nuclear Data Pipeline,” Workshop for Applied Nuclear Data Activities (2023)
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D. Neudecker, “What is nuclear data evaluation?”

D. Brown et al., “ENDF/B-VIII.0: The 8th Major Release of the Nuclear Data Library with CIELO-project 
Cross Sections, New Standards and Thermal Scattering Data,” Nuclear Data Sheets 148 (2018) 1-142
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W. Haeck, B. Riedel, “Processing MCNP libraries with 
NJOY and the road to a modern data processing system”

https://github.com/njoy

https://github.com/njoy
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Current Presentation

OECD/NEA. International Handbook of Evaluated Criticality Safety Benchmark Experiments, 
NEA/NSC/DOC(95)03. Paris (France): OECD/NEA; 2021.
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Distribution of ACE Nuclear Data Files

https://nucleardata.lanl.gov/

https://nucleardata.lanl.gov/
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Latest Distribution of ACE Nuclear Data Files: 
ENDF/B-VIII.0 (Lib80x)

https://nucleardata.lanl.gov/ace/lib80x

https://nucleardata.lanl.gov/ace/lib80x
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3 Ways to Specify ACE Files in MCNP

1. Using ZAID extensions

2. Modifying the XSDIR file

3. Implementing XSn card in the input file

F.B. Brown, M.E. Rising, “Guide for Using ENDF/B-VIII.0 Nuclear Data 
with MCNP,” LA-UR-20-30460 (2020)
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3 Ways to Specify ACE Files in MCNP

1. Using ZAID extensions

2. Modifying the XSDIR file

3. Implementing XSn card in the input file

• ZA identifiers (ZAID) are used by MCNP input files to associate data 
files with nuclide specifications

• The first several digits of the ZAID follow a convention related to the 
atomic number 𝑍, mass number 𝐴, and excited state 𝑆:

ZAID = 𝑍 ∗ 1000 + 𝐴 + 𝑆 ∗ 400
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(1) Using ZAID Extensions

Options: 
(1) NLIB (neutron)
(2) PLIB (photoatomic)
(3) ELIB (electron)
(4) PNLIB (photonuclear)
(5) HLIB (proton)

Input File: Jezebel Benchmark 
(PU-MET-FAST-001) (J. Favorite)

OECD/NEA. International Handbook of Evaluated Criticality Safety Benchmark Experiments, 
NEA/NSC/DOC(95)03. Paris (France): OECD/NEA; 2021.

Specification Examples: 
“.XXc” → continuous-energy neutron
“.XXp” → continuous-energy photoatomic
“.XXe” → continuous-energy electron
“.XXu” → continuous-energy photonuclear
“.XXt” → thermal S(𝛼, 𝛽)
 XX is the evaluation identifier
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3 Ways to Specify ACE Files in MCNP

1. Using ZAID extensions

2. Modifying the XSDIR file

3. Implementing XSn card in the input file

• XSDIR File = data directory file

• The XSDIR file will have two major sections: (1) Atomic Weight Ratios 
and (2) Directory

• XSDIR File for MCNP 6.3 is called “xsdir_mcnp6.3”
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(2) Modifying the XSDIR File
239Pu in XSDIR File xsdir_mcnp6.3The data directory file will have 

7-11 entries for each table:

1. Name of the Table
2. Atomic Weight Ratio
3. File name
4. Access Route
5. File Type
6. Address
7. Table Length
8. Record Length
9. Number of Entries per Record
10.Temperature
11.Probability Table Flag

239Pu ACE File “94239.800nc”, ZAID: 94239
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3 Ways to Specify ACE Files in MCNP

1. Using ZAID extensions

2. Modifying the XSDIR file

3. Implementing XSn card in the input file

• XSn Card: Cross Section File Card

• Information on this card can be found on page 316 of the latest MCNP 
Code Version 6.3.0 Theory & User Manual 

• This card can be used to load ACE files not listed in the XSDIR file

J. Kulesza et al., “MCNP® Code Version 6.3.0 Theory & User Manual,” LA-UR-22-30006, Rev. 1 (2022)
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(3) Implementing XSn card in the input file

J. Kulesza et al., “MCNP® Code Version 6.3.0 Theory & User Manual,” LA-UR-22-30006, Rev. 1 (2022)

ENDF71x Example:
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Summary

• Nuclear data is evaluated and analyzed by experimentalists and theoretical 
physicists, which gets compiled by the Cross Section Evaluation Working 
Group (CSEWG)

• The LANL Nuclear Data Team processes the ENDF-6 formatted files into 
ACE files and distributes these files on https://nucleardata.lanl.gov 

• 3 different ways of using these processed files in MCNP were presented: (1) 
using ZAID extensions, (2) modifying the XSDIR file, and (3) implementing 
XSn card in the input file

• ENDF/B-VIII.1 nuclear data files will be publicly available soon!

https://nucleardata.lanl.gov/
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Questions?

Contact the Los Alamos National Laboratory 
Nuclear Data Team by email at nucldata@lanl.gov

mailto:nucldata@lanl.gov

