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RSICC Home Page 
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PROLOGUE

RSICC came into existence in 1962 largely as a result of 
the report made by Alvin Weinberg and others to the 
Executive Office of the President of the United States on 
the “information explosion” and the role of the technical 
community and government in its preservation and use. 
This report became known as the Weinberg Report. Its 
theme was “Information is an integral part of science; 
without proper handling of information, science cannot 
function.” The report recommended the establishment of 
specialized information centers - “to digest and evaluate 
- to make condensations and reviews -thus saving the 
time of the individual research scientist and engineer.”
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RSICC in 1960s

The Radiation Shielding Information Center (RSIC) staff gathers for a 
meeting in the late 1960s (from left): Juanita Brown Wright, Henrietta 
Hendrickson, Betty Maskewitz, Patti Cunningham, David Trubey,
Vivian Jacobs, Hemma Francis Comolander, Mildred Landay, Wallace 
Webster, Jane Gurney, and Fritz Schmidt of the Stuttgart Technical 
University, Germany
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Radiation Safety Information Computational 
Center (RSICC) 

Historical Background
•

 
Established in 1962 by USAEC to support its reactor 
research programs in a research division at Oak 
Ridge National Laboratory

•
 

Embedded in the Nuclear Science and Technology 
Division (NSTD) at ORNL

•
 

Funded by Department of Energy, Nuclear 
Regulatory Commission and Department of 
Homeland Security

preserve and disseminate nuclear software and data



6 Managed by UT-Battelle
for the Department of Energy

Goals

•
 

Goal A: To acquire and distribute software to provide 
researchers a centralized source for quality 
controlled radiation modeling and simulation tools.

•
 

Goal B: To ensure the preservation of nuclear 
computational tools in order to support the next 
generation of scientists.

•
 

Goal C: To support the training of the next 
generation of scientists by providing internship 
opportunities to nuclear science students
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RSICC History

http://seniordesign.engr.uidaho.edu/

http://www.gnep.gov

1960
EBR-II

2006
Global 
Nuclear 
Energy 
Partnership 
(GNEP)
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RSICC History

http://seniordesign.engr.uidaho.edu/

http://www.gnep.gov

1960
EBR-II
Closed 
fuel cycle

Current

Closed 
fuel cycle
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Moments In RSICC History

1962

RSICC Founded

•First Kernel integration and Monte Carlo codes

•Programmed for IBM 704
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Moments In RSICC History

19651962

O5R Monte Carlo Code Workshop
80 participants from 45 institutions

Moore’s Law
Electronics, Volume 38, Number 8, April 19, 1965



11 Managed by UT-Battelle
for the Department of Energy

Moments In RSICC History

19651962

TRIPOLI, cosponsored by the 
French CEA/CEN/Saclay

1980

MORSE-CGA Workshop

1985

Monte Carlo 
Saclay1993
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Moments In RSICC History

19651962
2001

September 11
•Stricter export control regulations
•Single user license
•Site license extremely difficult to obtain

Monte Carlo 
Saclay1993

Monte Carlo 
Lisbon 2000
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Moments In RSICC History

1965 2003
1962

2001

Monte Carlo 
Saclay1993

Monte Carlo 
Lisbon 2000

RSICC celebrated 40th 

anniversary during M&C 2003 in 
Gatlinburg, Tennessee.

Alvin Weinberg delivers his 
speech on “The Immortal 
Reactor,” an exploration of the 
concept of building longevity into 
the design and construction of the 
next generation of nuclear power 
plants.
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Moments In RSICC History

1965 2005
1962

2001

Monte Carlo 
Saclay1993

Monte Carlo 
Lisbon 2000

Monte Carlo 
Chattanooga2005

2003
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Moments In RSICC History

2005
1962

EGS4
HETC
KENO
MCNP

MCNPX
MORSE

PENELOPE
TART

TRIPOLI

1700 software/data
Over 215 Monte Carlo software

Monte Carlo 
Saclay1993

Monte Carlo 
Lisbon 2000

Monte Carlo 
Chattanooga2005
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Representative RSICC Software for Reactor 
Physics and Dosimetry

•

 

SCALE
•

 

MCNP
•

 

TRIPOLI
•

 

TART
•

 

VIM
•

 

EASY/FISPACT
•

 

WIMSD-5B
•

 

DOORS
•

 

PARTISN
•

 

ORIGEN
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Software and Data
Total 1700 

1962 to present

Sponsors

Users
Total 12000 from 

93 countries

Software Developers

Criticality safety
Reactor Physics

Particle transport
Radiation source terms

Cross sections
Medical applications

DOE Defense 
Programs

Nuclear 
Regulatory 

Commission
DOE Naval 
Reactors

DOE 
Fusion 
Energy

National labs
Industry

University

Military
Federal Agencies

2000 software/data 
sent per year

DOE Nuclear 
Energy

Big 
Picture

Department 
of Homeland 

Security
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Software

RADIATION PROTECTION AND SHIELDINGENVIRONMENTAL TRANSPORT OF RADIONUCLIDES

REACTOR PHYSICSEXPERIMENTAL DETECTOR ANALYSIS AND SPECTRAL 
ANALYSIS

SPACE NUCLEAR PHYSICSFUEL CYCLE AND WASTE MANAGEMENT

THERMODYNAMICS AND FLUID DYNAMICSFUSION ENERGY

HUMAN FACTORS ENGINEERINGACCELERATOR APPLICATIONS

ISOTOPE GENERATION AND DECAYAUXILIARY MATHEMATICAL METHODS AND UNCERTAINTY 
ANALYSIS

MATERIALS AND RADIATION EFFECTSBENCHMARKS

NUCLEAR  DATA GENERATION FOR TRANSPORT CODE INPUT
BIOLOGY AND MEDICINE

NUCLEAR CRITICALITY SAFETYCROSS-SECTION DATA,  FACTORS, AND COEFFICIENTS

NUCLEAR DATA POST-PROCESSOR, GRAPHIC DISPLAY, 
CURVE FITTING

DECOMMISSIONING, DECONTAMINATION, AND 
REUTILIZATION

NUCLEAR PARTICLE TRANSPORT IN MATERIALSDEFENSE NUCLEAR ANALYSIS

NUCLEAR SYSTEM SAFETY ANALYSISDOSE COMPUTATION AND FACTORS

NUCLEAR SYSTEMS ANALYSISEARTH AND ATMOSPHERIC NUCLEAR PHYSICS

26 Main RSICC Software Categories
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RSICC Software Package

•
 

Source Code

•
 

Sample problem input

•
 

Sample problem output

•
 

Documentation

•
 

Executable program

•
 

Cross section data

Software 
package
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“LIVE” Collection

Contributor
Sends RSICC
• Source code
•Sample input
•Sample output
•Documentation

RSICC
Interacts with contributor and user
Tests software: compile, link, run
Verifies results of sample problem
Resolves problems/inconsistencies with contributor
Creates a software package
Announces in Newsletter
Updates web information
Provides technical support
Performs export control screening

User
Requests software 
package for specific 
application

Program 
Sponsors
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Export Control Process

Requestor
Individual/Single

Site

RSICC Receives feedback 
and/or

Signature on 
A, B, C, D, & E

Obtain EC License, 
DOE- HQ Approval,

Or Approval on any other 
Changes If Required

RSICC
Sends

RSICC sends Software
And Documents are 

Maintained for Five Years

A – Software License
B – EC Agreement
C – If sensitive Go To HQ
D – Conduct Screening
E – Consult with EC As 
Required
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Quality Services

Quality testing and control of newer versions of software

Entire collections of software and associated data

Web-based electronic notebooks for exchange of software 
needs and ideas

Technical support

Statistical information on users and codes

Monthly Newsletter

Quarterly Reports
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SCALE5 Electronic Notebook
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SCALE5 Electronic Notebook 
Sample Entry
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Base capabilities:
• Cross-section 

physics
• Radiation transport

• Monte Carlo
• Deterministic

• Transmutation/decay

Criticality 
safety: k-eff

Radiation 
shielding:

Neutron and 
Gamma Dose

Depletion 
/decay:

Source terms
Reactor 
physics

SCALE Analysis Capabilities
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Computational Tools and Nuclear Applications

PENTRAN

MCNP/MCNPX
PHITS

EGS5

TRIPOLIATTILA
PARTISN PENELOPE

DOORS

GEANT4

FISSION FUSION ACCELERATORS

FLUKA

http://en.wikipedia.org/wiki/Image:2mv_accelerator-MJC01.jpg
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Computational Tools and Science Facilities

PENTRAN

MCNP/MCNPX
PHITSEGS5

TRIPOLIATTILA
PARTISN PENELOPE

DOORS

GEANT4

FLUKA

Spallation Neutron 
Source

Japan’s J- 
PARCLarge Hadron 

Collider

http://neutrons.ornl.gov/images/sns-4759-2005_aerial.jpg
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Computational Tools and Medical Physics

PENTRAN

MCNP/MCNPX
PHITS EGSnrc

EGS5

TRIPOLIATTILA
PARTISN PENELOPE

DOORS

GEANT4
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International Partners

Nuclear Energy 
Agency

Data Bank
(NEADB)

Research Institute
Of Science and

Technology
(Japan)
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RSICC and Universities

•
 

Manages the Nuclear Engineering (NE) 
Students Laboratory Synthesis (NESLS) 
summer internship program at ORNL to train 
future nuclear engineers

•
 

Over 1000 customers from NE universities.
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RSICC Vision for Future

RSICC maintains 
software on computers.

Input from user Output to user

MCNP

SCALE

PARTISN

DOORS

WEB

Computational Grid for Nuclear Technology Software
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The Future

Computers

Complexity 
of Problem PC

Clusters of 
PCs

Highly 
parallel 
computers

Megavoxel 220

Gigavoxel 230

Teravoxel 240

Petavoxel 250

Exavoxel 260

Zettavoxel 270

Yottavoxel 280

Complexity 
of Problem PC
Complexity 
of Problem PC Gigaflop 230

Megaflop 220

Petaflop 250

Teraflop 240

Exaflop 260

Zettaflop 270

Yottaflop 280

Source: http://intel.com

Source: http://intel.com

Thousands of PCs
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Betty Maskewitz
“RSICC is and will be.”

Epilogue
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