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Applications – LHC collimation region

Alghero, June  2011 2G. Battistoni



Example: 3 Primary Collimators IR7
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Studies of the radiation damage to the LHC 
copper collimators

Estimated number of DPA
per incident proton (beam
size ∼ accident case) on a
copper jaw
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Applications – CNGS
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Cern Neutrino to Gran Sasso  

Engineering and physics: target heating,
shielding, activation, beam monitors,  neutrino spectra

Energy deposition in CNGS target rods, GeV/cm3/pot
Muons in muon pits: horiz. distribution for beam alignment
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An high energy E-M example
The Atlas “accordeon” EM calorimeter: 
detail of the FLUKA geometry and 
modulation of response vs. electron 
impact position

287 GeV electrons
Stars : fluka
Dots: expt. data ( RD3 collab.)

Energy resolution 10-100 GeV: 

EE
Exp %4.08.9: ±

=
σ

EE
Fluka %3.02.9: ±

=
σ



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

samples in contact 
with a 50 cm long, 7 
cm diameter copper 
target, centred on 
the beam axis

Microspec

Thermo-Eberline dose-meter FHZ 672
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CERN-EN-NOTE-2010-002-STI

Test of instrumentation : Beam Loss Monitors  at CERF

CERF setup

BLM’s positions
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Neutron spectra

Ch. Had. 
and γ
BLM1

Ch Had
and γ
BLM 6

CERF particle spectra 

ch hadrons
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(3D) Calculation of Atmospheric ν Flux

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 νµ, νµ,, νe, νe..
In red: 1-D calculation
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Negative muons at floating altitudes: CAPRICE94

Open symbols: CAPRICE  data 
Full symbols: FLUKA

primary spectrum normalization ~AMS-BESS 
Astropart. Phys., Vol. 17, No. 4 (2002) p. 477
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Neutrons  on the ER-2 plane at 21 km altitude

Measurements: 
Goldhagen et al., NIM A476, 42 (2002)

FLUKA calculations: 
Roesler et al., Rad. Prot. Dosim. 98, 
367 (2002)

Note one order of magnitude 
difference depending on latitude
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Dosimetry Applications

Ambient dose equivalent from neutrons at solar maximum on 
commercial flights from Seattle to Hamburg and from Frankfurt  to 
Johannesburg.

Solid lines: FLUKA simulation

Roesler et al., 
Rad. Prot. Dosim. 
98, 367 (2002)
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Business Class Economic Class

Toilet or 
Galley Wing fuel tank

AIRBUS 340

Center fuel tank

Cockpit

Hold

Dosimetry applications: doses to 
aircrew and passengers

Ferrari et al,  Rad. Prot. 
Dosim. 108, 91 (2004)
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The TARC experiment at CERN:
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The TARC experiment: neutron spectra

FLUKA + EA-MC (C.Rubbia et al.)
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