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The TARC experiment at CERN:
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The TARC experiment: neutron spectra
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FLUKA + EA-MC (C.Rubbia et al.)
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Application & Benchmarking — LHC operation

- Test quench mduced by theW|re scanner on 2010 Nov 1 on the left of P4 at 3.5TeV
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Applications — LHC collimation reaion ‘
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Applications — LHC collimation region
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Total particle fluence in Hall D (1-MeV neutron equivalent in Si)

Total particle fluence (1-MeV neutron equivalent in Si)
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_Applications — CNGS
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CERN NEUTRINOS TO GRAN SASSO
Underground structures at CERN
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Cern Neutrino to Gran Sasso
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JAppIications - CNGS S
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http://vincke.home.cern.ch/vincke/neutrino2.htm

Effect of a magnetic muon spoiler
i in the LCLS tunnel

The spoiler allows to reduce .
the shielding thickness in the 4o |
forward direction. '

dose rate map without spoiler —

the same with spoiler 7
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Damage to electronics

the LCLS (Linear Coherent Light Source)

The lifetime of electronic components can be estimated as a
function of the distance to major sources of radiation

|‘1_an_1 | | | |

10°

1-MeV
neutron

fluence

Calculation of
lifetime of

10

electronics
equipment as
a function of Uk
the distance to

TDUND

SLAC: Damage to electronics near the dumps at

503

510

<10h |
. of operation

of operation

1h@170 W

. < 1000 rad

<looh

<42days |
of operation | ’

<420 {;‘lays
. of operation

515 520 525
Thctanece al me the tirmel [ml

330 535

5




CERN-EU High-Energy Reference Field facility (CERF)

N
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Test of instrumentation : Beam Loss Monitors at CERF
CERN-EN-NOTE-2010-002-STI
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CERF setup
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CEREF particle spectra
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The FLUKA C.R. library

Dedicated FLUKA library + additional off-line packages including:

@ Primary spectrafrom Z=1to Z =28 (derived from NASA and updated to
most recent measurements). Other primary flux choices can be added by the
user (Agrawal-Stanev-Gaisser-Lipari flux. All nucleon spectrum).

@ $olar Modulation model Bemol

(cofrelated to neutron monitors) e

@ Atmospheric model (MSIS -

ass-Spectrometer-Incoherent-Scatter)/' g
@ 3D geometry of Earth + atmosphere i
@ Geomagnetic model B
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(3D) Calculation of Atmospheric v Flux
A
U/
Sub-GeV flux at Kamioka
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The first 3-D calculation of

atmospheric neutrinos was done
with FLUKA.

The enhancement in the
horizontal direction, which
cannot be predicted by a 1-D
calculation, was fully
unexpected, but is now generally
acknowledged.

In the figure: angular
distribution of v,, v, v., v,
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Negative muons at floating altitudes: CAPRICE94
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Simulation of ICARUS exp. @ LNGS
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| Neutrons on the ER-2 plane at 21 km altitude
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Dosimetry Applications
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Roesler et al.,
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Dosimetry applications: doses to

aircrew and passengers
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| Carbon Ion Therapy
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http://cdsweb.cern.ch/journal/CERNBulletin/2012/20/News%20Articles/1447488?In=en
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A Monte Carlo code for ion beam therapy

Initially developed for applications in detector and accelerator
physics, the modern Fluka Monte Carlo code is now used in
many different areas of nuclear science. Over the last 25 years,
the code has evolved to include new features, such as ion
beam simulations. Given the growing use of these beams in
cancer treatment, Fluka simulations are being used to design
treatment plans in several hadron-therapy centres in Europe.

FLUKA

250

200

50 300 30 400
[ren)

Fluka calculates the dose distribution for a
patient treated at CNAO with proton beams.
The colour-bar displays the normalized dose
values,

Fluka is a Monte Carlo code
that very accurately
simulates electromagnetic
and nuclear interactions in
matter. In the 1990s, in
collaboration with NASA, the
code was developed to
predict potential radiation
hazards received by space
crews during possible future
trips to Mars. Over the
years, it has become the
standard tool to investigate
beam-machine interactions,
radiation damage and
radioprotection issues in the
CERN accelerator complex.

Recently, the medical

community has shown great interest in Fluka for a different type of
application: ion beam therapy for cancer treatment. As this type of
intervention uses particle beams to target tumour cells, it is very
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used to fight cancer

SPOTLIGHT | MAY 20, 2012

In the past, we've reported on how
computing and physics tools are used to FLUKA
advance and administer new cancer

treatments. Now researchers at CERN

and INEN are once again repurposing a

physics tool for use in the battle against 250
cancer: a simulation code called Fluka.

Fluka was originally designed for 200
accelerator and detector physics.

Physicists use it to accurately predict =
electromagnetic and nuclear £ 150
interactions in matter.

For example, CERN has used it to study 100

beam-machine interactions and

radiation damage, and NASA has used it

to forecast radiation exposure in 50
astronauts.
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