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What Is Advantg ?

A Developed by ORNL, available from NEA and RSICC

A It automates the implementation of the CADIS and FWCADIS
method for generating weight windows for MCNP

CADIS for target based single tallies
FW CADIS for mesh or multiple tallies

To 3>

A Uses Denovo for deterministic transport to calculate forward and
adjoint flux . This is then used to generate the weight window and if
appropriate source biasing

A Denovo is modern 3D block based deterministic transport
simulation code

A Neutrons and Photons only, limited by Denovo
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Advantg process:

Very simple input file and MCNP input

1) Generates meshed geometry for
Denovo

2) Solve forward problem using  Denovo

3) Construct importance source

4) Solve adjoint problem using Denovo

5) Create weight windows
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Experience at JET

Global optimisation for bulk
shielding calculations thanks
to J Naish, CCFE

N
é.

Advantg

ADVANTG took 67 minutes on 64 processors to Both 10000 CPU min

run 2,394,240 elements to create the weight
window file compared with 5 days on 64
processors using global magic method (gl setones & Tchnology Facibties Counch
(variation of Coopers method)




Experience at JET

The Second example is using
ADVANTG to create a weight
window optimised for the TLD
detectors placed around JET.

ADVANTG took approximately 4
hours on 16 processors to gener:
the weightwindow and 10k CPU
minute to get results

The previous MCNP calculation
took about a week to generate the
weight window and ~3 days on 6
cores to generatequivalent
results.

Forward flux frorDENOVO adjointflux from
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SNS Example NOMAD

X-Plane 0: 2.5 t0 2.5

High energy up to 300MeV
Small beamline 10x12cm
Combination of small
penetrations, thick shielding
and scattering

Images courtesy of J Risner,
See SATIF12 Evaluation of SNBeamlineShielding
Configurations Using MCNPX Accelerdigd DVANTG
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SNS Example NOI\/IAD |

2800 {8

Used a plane source of o
neutrons, derived from
target and moderator

2400

UsedLobattoquadrature
as it has ordinate along
beam axis, this reduces

long histories

1600

Denovorun took 190 CPU Bt
hours w

Geometry Splitting: ~5000 Hybrid: ~1000 CPU Hours
. . . . CPU Hours Relative Error (1 s)
Weightwindowfile is Relative Error (L s)

approximately 1.8 GB

Images courtesy of J Risner, ~ % Science & Tachnology Facilities Council
See SATIF12 Evaluation of SNBeamlineShielding I' )
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Initial tests

Simple thermal beam source, scattering on Fe plate and generating photons

tally

Analog 0.059

Advantg 0.035 Rel err plot for Advantg

WW run

Mixed success, energy bin results
significantly improved, but  the path from
scatter to tally had higher error. (Dl ) ey oo Foctter Cauncl
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