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The Project i b

FLEUR-S | Fluka Executing Under Root — Space |

This project was mitiated by, and has been primarily
funded by NASA 1n order to develop an integrated
Monte-Carlo based transport code to be used 1n the
simulation of the Space Radiation environment.

FLUKA was chosen for the basic transport
framework, and DPMIJET (2.5 & 3) has been
integrated into the code to provide an internal event
generator for nucleus-nucleus interactions above 3-5

GeV/A.
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e ... Toprovide:
— a single user-friendly GUI-based environment...
— employing Monte Carlo techniques...

— through realistic 3-D material geometries,
— including the integrated analysis tools...

— by using modifications of existing particle
physics software codes (1.e. FLUKA & ROOT)
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Radiation Transport - FLUKA

 Why use FLUKA?

— Arguably the best existing integrated physics
package. (Based on recent CERN LHC
evaluations of existing Monte Carlo codes...)

— Fully integrated physics in one common code
e incorporates EGS4-like electromagnetic interactions
 excellent MORSE-like neutron transport capabilities

* an Intra-Nuclear Cascade hadronic event generator
with pre-equilibrium stage extensions...
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(Note the albedo fluences outside of the phantom...)




What 1s ROOT ?

ROOT 1s a Complete GUI-based Object-Oriented
Data Analysis Infrastructure (Similar to IDL, but
more versatile and FREE). [http://root.cern.ch]

— Developed & Maintained at CERN by Rene Brun, Fons
Rademakers, Phillipe Canale, Masaharu Goto & Others

Uses C++ as a Scripting Language
Powerful Object Oriented Data Structure <=

Widely Used 1n Particle Physics (CERN, BNL,
FNAL, JLAB, and in a growing number of non-
physics users).
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& Select Element/Reaction
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ROOT-Based Event Display ™

Next

Alice event: 0, Run:0
Previous

Nparticles = 1394 Nhits = 19852
Top View

Side View

Front View

All Views

OpenGL
X3D
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FLEUR-S — Major Task 1

* Add Heavy Ion (Nucleus- Nucleus) Interactions

to FLUKA
— >3 GeV/A — Use DPMIJET Event Generator — Done (Available)

— <3 GeV/A — Long Term Project (NRA 01-OBPR-05)

o Short Term Solution — Use Existing OQMD (Quantum Molecular
Dynamics) Event Generator — Work in Progress—This Year

» Intermediate Solution — Use PEANUT (Pre-Equilibrium Intra-
Nuclear Cascade) Generator — Next Year
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DPMIET Versions Incorporated

DPMIET is an implementation of the two-component Dual Parton Model for the description
of interactions involving nuclei. It is based on the Gribov-Glauber approach and treats both
soft and hard scattering processes in an unified way. Soft processes are parametrized
according to Regge-phenomenology whereas lowest order perturbative QCD is used to
simulate the hard component. Multiple parton interactions in each individual
hadron/nucleon/photon-nucleon interaction which are described by the PHOJET event
generator. The fragmentation of parton configurations is treated by the Lund model PYTHIA.

Particle production in the fragmentation region(s) of the participating nucleus (nuclei) is
described by a formation zone suppressed intranuclear cascade followed by Monte Carlo
reahzatlons of models for evaporat10n processes of light nucleons and nuclei, hlgh energy

residual nuclei by photon emission.

DIS off nuclei is simulated by LEPTO followed by the full intranuclear cascade and
fragmentation treatment as mentioned above.

DPMIJET I1.5.3 (Johannes Ranft) [Available Now embedded in FLEUR version of FLUKA]
— http://www.physik.uni-siegen.de/kolloquium/dpmjet

DPMIET I (Stefan Roesler) [Coming Soon embedded in FLEUR version of FLUKA]
— http://sroesler.home.cern.ch/sroesler/dpmjet3.html




FLEUR-S — Major Task 2

 Provide ROOT GUI Interface

— Input File Creator
o Short Term Simple Translator — This Year (~Now)

€€ )

* Qutput Format translator into ROOT data structures — This Year
o Convert Existing FLUKA Analysis Tools — Ongoing...
* Develop New Dedicated Analysis Tools — Ongoing...

— Virtual Monte Carlo Interface — Ongoing—Next Year
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Proposed Major Task 3

(Currently Unfunded by NASA, but expected soon...)

* Provide Easier Geometry Input for Existing
FLUKA Geometry...

— GEANT 3.21 to FLUKA Translator — Done

unctionality to Existing FLUKA Geometry
(Volume Naming and Logical Parentheses) — Done

* Provide New Geometric Modeling Format
— In Progress by CERN (ROOT) Colleagues...
— Part of the NRA 01-OPBR-05 Proposed Tasks...




G A Simulation of the ATIC Cosmic Ray Balloon Experiment with a |
& Version of FLUKA that has the DPMJET 2.5 Event Generator Built In...

100 GeV/A Incident Carbon
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Web Sites...

FLEUR-$ <http://www.cern.ch/~fleur>

— Project status and publications—Downloads soon!

FLUKA <http://www.fluka.org>

— Download manuals and software (Linux, Unix,VMS)

ROOT <http://root.cern.ch>

— Download tutorials and software (Linux, Unix,
Windows, Mac)
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Mars Odyssey Science Deck
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New ROQOT Visualization Tools Using MC Geometry




Z.oomed and Rotated View of
Event from Previous Slide
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MARIE Al vs. A2 from

FLEUR-S Simulation
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More to Come Soon...
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