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2 Introduction to AMPX

Outline

• Introduction to AMPX 
• Content of ENDF files 
• Brief overview of AMPX modules
• Overview of  ExSite
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• SCALE relies upon AMPX for continuous energy 
(CE), multigroup (MG), and covariance data libraries

– MG and CE cross section data
– Cross section uncertainty data to support 

sensitivity/uncertainty (S/U) methods 
in SCALE

• AMPX processes ENDF/B-formatted nuclear data 
evaluations to produce cross section libraries

AMPX processing capabilities vital for SCALE

Data libraries released with SCALE 6.2:
• CE ENDF/B-VII.0 and ENDF/B-VII.1
• 238-group ENDF/B-VII.0 
• 252-group ENDF/B-VII.1
• 200n47g ENDF/B-VII.0 and B-VII.1
• 27n19g ENDF/B-VII.0 and B-VII.1
• Recommended covariance data library
− Evaluated and approximate covariance data
− Covariance data for all ENDF/B nuclides (neutron)
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AMPX nuclear data processing history
• AMPX processes data in evaluated nuclear data files (ENDFs) to 

provide CE, MG, Covariance, and ORIGEN Data Libraries for SCALE

• AMPX developed and maintained at ORNL for over 40 years

• 1990: ENDF Formats changed significantly with ENDF/B-VI release 
in 1990—AMPX could no longer process latest ENDF files for 
SCALE

• 1995—2002: Extensive AMPX upgrade to update AMPX to process 
latest ENDF/B data

• 2008-2012: AMPX upgrades for generation of continuous-energy 
shielding libraries

• 2002—2012: AMPX routinely processes latest ENDF/B Formats 
(e.g., ENDF/B-VI & –VII.0 data libraries in SCALE)

• 2012 – Present: Modernization effort to implement SQA and modern 
software design/development practices

• Last formal release as stand-alone in 1977

• Current version available with SCALE 6.2
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ENDF structure 

File  1:  General information

File 2: Resonance parameters

File 3: Point-wise reaction cross sections

Files 4 and 5: Kinematic data for 
incident neutron.

File 6: Kinematic data. Angular and exit energy 
correlated

Files 12, 13, 14 and 15: Gamma yield kinematics

• Other information 
exists in ENDF 
containing covariance 
and decay information

• The information listed 
here is used to 
generated MG and CE 
libraries
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AMPX modular code system 

Support 
Libraries

ampxlib

endfLib

samrml

scalelib

prell

1D Data 
Processing

broaden

charmin

combine

compare

compress

extract

funccalc

jergens

linear

1D Data 
Processing 

(cont'd)

lipton

makpen

pickeze

polident

prude

splicer

tgel

tomato

zest

2D Data 
Processing

jamaican

kinkos

kinzest

y12

MG 
Processing

ajax

alpo

camels

clarol

fabulous

filter

malocs

paleale

MG 
Processing 

(cont'd)
prilosec

rade

simonize

smiler

tabasco

worker

worm

x10

CE 
Processing

ceextract

cereader

cetestlib

platinum

purm

Covariance 
Processing

cadillac

cognac

covcomp

covconv

coverr

puff_iv

Runtime 
and 

Testing

ampx

scheduler

testcases

testprog

shell

SCALE 
Modules

bonami

centrm

lava

pmc

xsdrn

wax
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The most important AMPX modules
• Polident: 

– Reads the point-wise data from the ENDF library
– Reconstruct point-wise cross section data from resonance parameters

• broaden: Doppler broadens the point-wise data
• y12: reads the kinematic data from the ENDF file 
• x10: groups average point-wise data and kinematic data
• jamaican and platinum: combine point-wise data and kinematic data into 

continuous energy libraries
• puff_iv: processes covariance data
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Processing MG libraries
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Processing CE libraries
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• Edit templates with relevant 
parameters

• Expand to generate input 
files for AMPX

• Available for MG, CE, and 
covariance library 
production

Processing libraries
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• Edit input files

Processing CE libraries (continued)
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Generating a SCALE cross section library

• Example files template and input files are located in the 
Ampx/examples directory in SCALE installation

• ExSite is located in Ampx/exsite/bin/exsite in SCALE 
installation

• AMPX only runs on Linux and Darwin
• If needed ExSite can be used on a Windows platform to 

prepare the input files provided, then the absolute 
pathname option is used in the template files
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Generating a SCALE cross section library (continued)
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Generating a SCALE cross section library (continued)
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Generating a SCALE cross section library (continued)
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Generating a SCALE cross section library (continued)
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Generating a SCALE cross section library (continued)
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Generating a SCALE cross section library (continued)
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Generating a SCALE cross section library (continued)
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Editing the generated configuration file
• Unfortunately, the configuration file may need some hand editing for the 

thermal moderators
• ENDF does not always use the same material number as stated in the file
• The ZA given for the thermal moderator is not always correct
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Editing the generated configuration file (continued)
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Editing the generated configuration file (continued)
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Editing the generated configuration file (continued)



24 Introduction to AMPX

• For multigroup libraries, the following templates are needed
– point1d
– neutron_mg
– bondarenko_prob or bondarenko
– bind_mg
– combine_mgs

• If there are no thermal moderators, Template Master combines all the 
above steps into one template

• Thermal moderators are more complicated, as thermal evaluations 
from one ENDF file must be combined with one or more fast 
evaluations from a different ENDF file

MG library templates
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MG library templates (continued)
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MG library templates (continued)
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This will generate input files that can be viewed in ExSite
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• From the command line using the usual SCALE commands 
(ampxrte is the preferred way)

• From the graphical user interface (GUI) if pressing the Ampx 
button (if set up correctly - see next slide)

• From the GUI in batch mode, if the system does not have a 
queuing system

Input files can be run as follows
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• Allnucinf: infinite medium cases for all nuclides in the library
• Allnuclat: pincell cases for all nuclides in the library
• cf_leak_unit: 252Cf source in a sphere for each nuclide 
• cf_trans_unit: transmission through a block of material for 

each nuclide 

To test the new libraries, there are a few templates 
that set up SCALE input files 
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Intermediate resonance factors
• The templates outlined above generate narrow resonance 

factors (Bondarenko-factors)
• In conjunction with some SCALE modules, AMPX can also 

generate intermediate resonance (IR) factors using 
homogeneous and heterogeneous lattices

• The current SCALE libraries contain homogenous IR factors 
for Z >40 and heterogeneous IR-factors for some selected 
nuclides

• The template ffactor generates input files for homogenous 
IR factors
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Summary

• AMPX is used to generate MG and CE libraries for SCALE
• Covariance libraries and decay libraries can also be 

generated
• With the help of ExSite, it is easy to generate SCALE 

libraries from ENDF data
• Templates in ExSite generate SCALE input files to 

demonstrate how the MG and CE libraries are to be used


