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Experimental setup at CERFExperimental setup at CERF

FLUKA simulation modelFLUKA simulation model

MotivationMotivation

Overview

ResultsResults
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Motivation
Motivation Simulation Experiment Results

Current status

Goal

Chambers characterized by two calibration coefficients:
Photons (using a Cs 137 & a Co 60 source)
Neutrons (using 1 Pu-Be source)

Particle specific response function over a wide energy range.

Characterization of behavior in a mixed radiation field.
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Motivation
Motivation Simulation Experiment Results

Detector‘s response

Simulation ExperimentValidation
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IG5 - Geometry
Motivation Simulation Experiment Results

PropertiesProperties
5,2 l 5,2 l activeactive volumevolume
2 types (Ar or H filled)2 types (Ar or H filled)
pressurizedpressurized at 20at 20 barbar
1200 V high 1200 V high voltagevoltage

DimensionsDimensions
diameterdiameter –– 18.33 cm18.33 cm
heightheight –– 45.6 cm 45.6 cm 

electrodeselectrodes

electronics electronics 
boardboard

active mediumactive medium
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Simulation Response
Motivation Simulation Experiment Results

Energy deposition in active volume

Calculate number of ion pairs created

Charge created within active volume

Response RResponse RΦΦ [C cm[C cm22]] Response Response RRKa Ka [C/Gy][C/Gy],, RRH*10 H*10 [C/Sv][C/Sv]

Conversion factors

Parallel beam from a disc
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Calculated response functions
Motivation Simulation Experiment Results
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Photon response
Motivation Simulation Experiment Results
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Neutron response
Motivation Simulation Experiment Results
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Roadmap CERF 2003
Motivation Simulation Experiment Results

Place Ar- & H-filled chambers at certain positions

Record counts with respect to position & beam intensity

Calculate particle spectra at selected positions

Convolute spectra with fluence response 
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The CERF facility
Motivation Simulation Experiment Results

CT6/T10CT6/T10
CS2CS2

CT4CT4

CSCS--50U50U

Beam momentum Beam momentum 120 120 GeV/cGeV/c
Beam composition 60.7% Beam composition 60.7% ππ++, 34.8% p, 4.5% K, 34.8% p, 4.5% K++

Beam intensity given in PIC counts. Beam intensity given in PIC counts. 1 PIC 1 PIC ≈≈ 23000 particles23000 particles (± 10%)(± 10%)
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Background correction
Ar-1

y = 0.3583x + 384.57

y = 0.1628x + 244.77

y = 0.3959x + 5.5335

y = 0.0592x + 5.3817
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Motivation Simulation Experiment Results
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Created charge at various positions
Ar-1
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Motivation Simulation Experiment Results
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Created charge at CS2 (hydrogen-filled monitors)

Motivation Simulation Experiment Results
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Angular dependence

180°180°

0°0°

270°270°90°90°

BeamBeam

Motivation Simulation Experiment Results
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Angular dependence
Motivation Simulation Experiment Results
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Motivation Simulation Experiment Results

Comparison to simulation
Calculate expected spectra  [cm-2]

simplified geometry, detailed CERF geometry

Convolute with fluence response [C cm2]

Created charge [C] in the active volume

∫ )(ER
dE
ddE φ

φ
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Simplified geometry
Motivation Simulation Experiment Results

beambeam

shieldingshielding

copper targetcopper target
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Motivation Simulation Experiment Results
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Summary
Good agreement of calibration
measurements and simulation for
photons

Reasonable agreement using a very
simplified geometry for mixed fields

Good agreement using a detailed
geometry for mixed fields
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Outlook & Conclusions

MC simulations allow a good prediction of the
monitor response in mixed fields.

A suitable reference calibration can be
calculated.

Studies of neutron calibration are under way


