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Design of Beam Stoppers for
Super-FRS in FAIR Project
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Super FRS and Beam Stopper Layout at FAIR site
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Function

C Toabsorbhighenergypeamsconsistingf primarybeam
particlesand unwantedsecondaryparticlesreleasedoy
targematerial

C Toshieldthe subsequergartsof the separatofromhigh
levelbfsecondamadiatiomainlyfastneutrons

B5CT The red rays : possible
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Specification FAIR-Revised 2014

Previous concept

Initial Spot@ | Thermal | BC Min Spot Critical for
Energy target power area @BC
I - | BC2 35 mm’ Effect of low thermal conductivity,
740 MeV/u Small 8.5 kW BC3 1 localized Bragg peak
.| BC2 35 mm’ Thermal load, spread Bragg’s peak,
1500 MeV/u | Small 17 kW BC3 10 quasi DC beam

3x101 ppp |
Critical cases for slow extraction (quasi-DC) [ slow extraction catcher |

50-100 ns pulses 5x10 ! ppp @ 1.67s
Critical cases for fast extraction

Initial Spot@ Pulse Thermal | BC Min. spot | Critical for
Energy target energy | power area @BC

) BC2 127 mm” Prejssure wave, due to
740 MeV/u | Large 14 kJ 8.5 kW BC3 | 340 mm localized Bragg peak

BC2 | 127 mm’ Thermal load, spread
1500 MeV/u | Large 29 kJ 17 kW BC3 340 mm?2 Bragg peak, high

energy

How to use the same stopper for both the modes ?

Alternate concept: Rotating absorber ‘ ‘
Heat transfer by radiation only




Specification FAIR-Revised 2014

Beam Spot sizes Vs Input Energy to Beam Stoppers
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Specification FAIR-Revised 2014

Energy distribution dat a with Braggods peak i n Fa:
[i] 740 MeV/u, [ii] 1500 MeV/u

U238 jons pulses inside absorber (density Graphite : 1.84 g/cm3).
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Specification FAIR-Revised 2014

Charge state distribution U 232 jons with Energy levels
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0 200 400 600 800 1000 1200 1400 1600
E [MeV/u]
Energy [MeV/u] | 92+ [%)] 91+ [%] 90+ [%] 89+ [%] 88+ [%0]

1500 777 20.8 1.5 <0.01
1000 58.0 359 6.1 <0.1
750 419 457 122 02 <0.01
500 218 495 277 09 ~0.01
250 4.0 30.6 59.7 5.5 0.2




Design of Beam Stoppers

Total System

Pumping / Shielding Vacuum Chamber Adjustable Base
Cavities Support system

Absorbers

Position Contro
Cooling system Mechanism
(Sink)

Shielding
plugs




Design of BC3 Cavity

concrete mobile concrete bars
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Layout of the Cross
Section of the Tunnel
at the location of BC3
(provided by FAIR)

Concept-2012

German in -kind
Iron Shield

Jan-2015

Absorber (L) Earlier
Concept

Base Adj. Mechanism
Sept-2014

linear drive

June 2014
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