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Motivation

* Very little information about muon induced reactions
underground

There Is data available on comsogenic isotope
production

Kamland and Borexino (motivated by "C production)

Our task Is to compare predictions of Geant4 and Fluka

Because of the complexities in predicting isotope production rates
and the large variation in the production rates, an agreement with
data and between the codes by a factor of 2 is acceptable




Geometry of Simulation

cylindrical, along Z axis, with total length = 3200g/cm?

Targets of Interest:
Liquid Scintillator
Water

Calcium Carbonate
Greenstone

Iron

Lead

Interested Muon ~1000 \

Enerqgies:

30 GeV

100 GeV

200 GeV for Greenstone
280 GeV z(cm)
1TeV

1660 glem?
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Fluka/Geant4 Liquid Scintillator @ 280 GeV

liquid scintillator @ 283 GeV
¢+ Borexino,
¢ KamLAND,
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Liquid Scintillator @ All Energies for Fluka
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Liquid Scintillator @ All Energies for Geant4
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Liquid Scintillator vs. Water Fluka @ 280 Ge\%
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Fluka/Geant4 Water @ 280 GeV
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* Recently we have looked at comparisons of these muon
Induced isotopes Iin our heavier targets.

It is not completely understood why there are such large
discrepancies in some of the produced isotopes

Our first thoughts are that there is an elastic scattering threshold
that is different in the two codes especially in isotopes that are
present in the targets




Geant4/Fluka for Iron @ 280 GeV
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Geant4/Fluka for CaCO3 @ 280 GeV
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CaCO3 target @ 280 GeV
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Geant4/Fluka for Greenstone @ 200 GeV

Greenstone target @ 200 GeV
FLUKA
Geant4
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Fluka for Lead @ 280 GeV

—
o
.

-t
(=
W

—
=
%)

Yield x 107 1/(u g/cm?)

1

180 200
mass number A




Website for FLUKA related

d a.ta ; [E] pametime, FLUKA simulzt x
€ [« MlIfastro.host.ualr.edu/aarm/index.htm

astro.host.ualr.edu/aarm

FLUKA project @ UALR

simulation results

Email Address: o o

The code was started in the early sixties by the then East-German Johannes Ranft. The original purpose
was to study shielding requirements for CERN's particle accelerators, the Proton Synchrotron (PS) and

S arah L I n d S ay - Super Proton Synchrotron (SPS). Sometimes in the mid eighties stewardship of the program migrated to

. Milano, ltaly under the direction of Alfredo Ferrari. Today, FLUKA is a CERN and INFN supported
le I n d S ay@ u al r e d u collaboration. For_rnore_ information see the official website: www.fluka.org We l_1ave _been part of the

. FLUKA collaboration since 2000. Our effort was funded by NASA under the University of Houston.
Through our work, FLUKA was enabled to treat nucleus-nucleus interactions, by means of interfacing two
heavy ion event generators, DPMJET-IL.5 (and DPMJET-3) as well as RQMD-2.4, from 100 MeV/A up to

AntO n E m p | = highest cosmic ray energies.

- Task Setup
anto n " e m p I @ g m al I " CO m In context of the AARM project we are comparing results of the A simple cylindrical geometry




Summary and Future Work

e Carbon 11 backgrounds in detectors

 Need to look at the spikes in the isotopes that occur in
the natural form of isotope in all targets

 On the Fluka side: need to update the website with a
tools section




Water @ All Energies for Fluka
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