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What is COG?

 High-fidelity multi-particle transport code

 Extensively used in criticality safety applications at LLNL

 Financial support provided by the US DOE NCSP

 Maintained by the Nuclear Criticality Safety Division
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COG10

 Initial public release (January 2006)



 http://cog.llnl.gov
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COG Website
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How do I get COG10?

 http://cog.llnl.gov

 Click here

 or here

http://cog.llnl.gov
http://cog.llnl.gov
http://cog.llnl.gov
http://cog.llnl.gov
http://cog.llnl.gov
http://cog.llnl.gov
http://cog.llnl.gov


Lawrence Livermore National Laboratory

Why use COG?
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It is DOE O 414.1C compliant safety software!
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Why use COG?
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It is benchmarked!

 Click here

 or here
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Why use COG?
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358 COG HEU ICSBEP input decks

90 COG U-233 ICSBEP input decks

More coming soon!
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COG user-friendly features

 Data block structure

 Options

 ASSIGN-MC

 SWEEP

 VOLUME

 SABLIB

 MIX

 REVOLUTION

 PRISM

 UNIT and FILL

 TR
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Data block structure

10

Lawrence Livermore National Laboratory

CRITICALITY

MIX     

GEOMETRY

SURFACES

BASIC

TITLE

length in cm (default)

atoms b-1 cm-1 (1 of 4 options)

neutron only calculation with prompt and delayed multiplicities and spectra

Optional (default vacuum boundary condition)

(default resolution w/o titles)

“color” not specified (default B&W picture)

Point-wise continuous cross-section library (nlib2 not used)

comments

Any amount of comments may follow the end flag
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ASSIGN-MC data block (optional)

11



Lawrence Livermore National Laboratory

GEOMETRY data block – SWEEP (optional) 
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GEOMETRY data block – SWEEP 
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GEOMETRY data block – VOLUME 
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RES allows users 

to increase the 

precision of the 

volume calculation
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MIX Data Block
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Four options:

1

1 2 3
4

2

3
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MIX Data Block – Component Name Options
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1134 COGLEX dictionary entries for

Isotopes

26056 – ZAID

Fe56 – Isotope name 

Iron56– Alternate name

Elements

26000 – ZAID

Fe – Chemical name (natural abundance of isotopes)

Iron – Alternate name

Compounds

SS304

COG will build up 

elements from isotopes 

and compounds from 

elements.

Some codes require a 

user to specify 13+ 

isotopes for SS304 !!
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MIX Data Block – NLIB Statement
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Mix and match nuclear data libraries
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MIX Data Block – SABLIB Statement
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Mixtures may have multiple S(a,b) specifications.

Example:  MAT=1 w-p 1.85 (be) 98 (beo) 2 
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SURFACE Data Block – REVOLUTION
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SURFACE Data Block – REVOLUTION
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SURFACE Data Block – REVOLUTION
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COG model of the containment vessels of the 9975 Type B 

shipping container
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SURFACE Data Block – PRISM
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SURFACE Data Block – PRISM
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SURFACE Data Block – PRISM – Example
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$ ----------------------------------------------------------

1 prism 40 $ Involute of a circle with 2.7215-inch radius

$              with (Y,Z) pairs and arclength (inner)

$ ----------------------------------------------------------

0.2604500E+01  0.5000000E-01 $  Xtra-Endpoint

0.2604501E+01  0.0000000E+00 $  Non-Involute

0.2721500E+01  0.0000000E+00 $  0.0000000E+00

0.2819670E+01  0.1794009E-01 $  0.1000000E+00

0.2914211E+01  0.5036954E-01 $  0.2000000E+00

0.3005166E+01  0.9185364E-01 $  0.3000000E+00

0.3092581E+01  0.1403748E+00 $  0.4000000E+00

0.3176498E+01  0.1947296E+00 $  0.5000000E+00

0.3256962E+01  0.2540825E+00 $  0.6000000E+00

0.3334016E+01  0.3178036E+00 $  0.7000000E+00

0.3407702E+01  0.3853928E+00 $  0.8000000E+00

0.3478064E+01  0.4564385E+00 $  0.9000000E+00

0.3545142E+01  0.5305926E+00 $  0.1000000E+01

. . . . . . . . . . . . . . . . .

0.4259705E+01  0.2364418E+01 $  0.3000000E+01

0.4267066E+01  0.2464144E+01 $  0.3100000E+01

0.4271997E+01  0.2564020E+01 $  0.3200000E+01

0.4274534E+01  0.2663986E+01 $  0.3300000E+01

0.4274711E+01  0.2763983E+01 $  0.3400000E+01

0.4272564E+01  0.2863958E+01 $  0.3500000E+01

0.4272258E+01  0.2872953E+01 $  0.3509000E+01

0.4222289E+01  0.2871201E+01 $  Xtra-Endpoint

-100. 100.

COG model of an involute shape
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GEOMETRY Data Block – UNIT
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GEOMETRY Data Block – FILL
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Each unit may specify a different FILL material, which is 

different from the overall problem FILL specification.  The 

default FILL is “void”.

Not having to specify all 

sectors (e.g., air) can be 

a huge time saver !!
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SURFACE Data Block – TR
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Translation and Rotation (TR) of Surfaces and Units

To place a surface in an orientation or location other than its initial one, the user must 

add to the surface specification a TR (translation/ rotation) specification of the form: 

TR  x0 y0 z0  ( x1  y1  z1 )  ( x2  y2  z2 ) 

x0 y0 z0 is the new origin.  This is the translation part of the specification.

x1 y1 z1 is any point on the new positive x-axis.  This is the first rotation.

x2 y2 z2 is any point on the new positive y-axis.  This is the second rotation.
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On-going R&D

COG11 is nearing completion

 More physics

 More data libraries

 More geometry enhancements

 More user-friendly features

 RSICC release planned in conjunction with
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Conclusion

 Give COG a try!

 LLNL is available to provide user support and training

 http://cog.llnl.gov


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