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BUT some problems:

We have to

- know: how, where, how many particles we lose
__-"'*H - prevent of superconducting magnet quenching
’ - protect the machine components from radiation damage
- protect the personnel against unwanted activated
radiation from components of the machine
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BLM system @CERN

6 detectors around the quadrupole
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« Type: lonization chambers
 Working gas: Nitrogen

o W-factor: 25-35 eV/e-ion pair
e Sensitive volume
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Simulation of SPS and LHC ionization ctﬁ’
response W

« FLUKA model of SPS ionization chamber. GeoViewer 3D Plot
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*Two tasks were solved:
*Benchmarking
FLUKA/Geant4
*Response function for
SPS ionization chamber

*The strategy of simulation:
«Calculation of ED (energy
deposition): [GeV/primary
particle]

«Calculation of the charge:
[fC/primary particle]

Charge =ED-0.04603-10%° —~
primary
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charge per primary [fC/primary]

SPS Ionization chamber response
(benchmarking) (1)
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FLUKA simulation
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SPS BLM - Longitudinal impact direction
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GEANT4 simulation




charge per primary [fC/primary]

L | 1
SPS Ionization chamber respons Z_?i,n. |
(benchmarking) (2) |/

-

= GammaStocknerData
v  GammaFLUKA

T T T T T T T T T T T T T

: 10° 10° 10° 10° 10
Energy [MeV]

charge per primary [fC/primary]

5
.y B

IrH!i ‘

= ProtonStocknerData |
+ ProtonFLUKA

L) | R R R LA L P R R R L S Y]
10° 10' 10° 10° 10* 10° 10°
Energy [MeV]




LHC ionization chamber respor

Charge per primary [fC/primary]
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Beam-loss experiment @HTP (13 ’

Beam loss target: Copper cylinder
— 8cm diameter
— 2cm length
Take into account target holder
— Aluminum
Beam parameters:
— Uranium ions
* Energy: 300MeV/u — 900MeV/u
* Intensity: 107 —10°particles
Place:
— HTP cave
Tasks for simulation:

— Contribution into energy deposition from different
particles

— BLMs response without the inner structure
— BLM response with the inner structure
— Comparison: experimental data vs. simulation
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Beam-loss experiment @HTP (2)

Scheme of the experiment




Beam-loss experiment @HTP (\?‘,?‘? "-,_.;..;'_.,ff-;'-

Energy deposition inside the BLM effective volume for different particles
-Beam Loss Monitor 1
-Beam energy 900 MeV/u
-Inner structure is not taken into account

AllPart | Proton | p+ p- Neutron |e+ e- mu+ mu- Photon
100 69.3 1.4 3.0 3.5 2.8 7.6 0.2 0.2 1.15
Particles inside the BELM1
USREIN Ntz 21 BIN Mame: 1 stDtAllP
Ty Region ¥ Rifmm: Effy Rlto:EffV w Stepl:
Par: ENERGY ¥ Rzfrom: R2to: v
Rafrom: - R3to: w» step3:
AUXSCORE Type USREIN = Par: AL L-PART » EEIN |
Det 1stDtallP » o Det 15tDtAlIP w atep:
USREIN Uniz22 BIN = Meame: 1stDtProt
Tyne Region ¥ Rifrom: EffV w RIEMY » Stepl:
Pat: ENERGY ¥ R2fram: R2to: v
Rafrom: » R3to: w» tep3:
AUXSCORE Type USRBEIN » Par PROTOMN = EEIN |
Det 1stDtProt o Det: 15tDtProt Step:




I L]
] l

Beam-loss experiment @HTP\“ “@

Response function: experimental data vs. simulation.
— Beam Loss Monitor 1

— Inner structure is not taken into account
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Beam-loss experiment @HTP&X‘@
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*  Response function: experimental data vs. simulation.
— Beam Loss Monitor 1
— Inner structure is taken into account
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Summary ge? g

* Fluka simulations were done:
— SPS Response
— LHC Response
— Simulations of real beam-loss experiment were done
 Experimental data were obtained
 Comparison between simulation and experimental data
was done

 Next steps
— Definition of beam loss scenario for simulation:

SIS18, SIS100
— Estimate signal from BLMI
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