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Beaminducedvacuumeffects
1. Generalexpression
2. Synchrotrorradiationin the FCehh. 160timeshigherlinearpower density
3. Photonstimulateddesorption
4. Electronstimulateddesorption

5. lon stimulateddesorption

TheFCehh beamscreen
6. Mainfeatures Functionalmap

7. Comparisorwith the LHGBS

Moleculardensityresults,conclusionsand future work
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A The FC®h beam energy and consequeBR power levels are unprecedented for hadron collideasd a thorough
studyhadto be carried outo determine itsimpact on the vacuuntevel

A In order to guarantee an affordable conditioning time before meetingrttwecular density requirementa new
beam screen had to be designed, including new beam induced effects mitigation measures

Parameter LHC FCchh 0 Q@ )~_OO ] W Ta
Energy [TeV] 7 50 ot

Current [mA] 580 500 ¥ e
Photon flux [ph/(m-s)] 1710 1.7 1wmn » OE —
SR power in BM [W/m] 0.22 35.4 @u( cA@

Critical energy [eV] 43.8 4286
Cold bore aperture [mm] 50 44

Molecular density requirement to reach 100 h of
: nuclear scattering beam lifetime whilst keeping the
Circumference [km] 26.7 97.75 related heat load to the cold mass within the budget
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£ SYNCHROTON RADIATION IN THEHFCO/
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O LA A The beam energy increase, from 7 TeV to 50 TeV, ent8islmear power
: I —— SR flux E . . . - .
_ toxtore | T SRpover 1s density 160 times higherand a SR critical energy)(around 100 times
% £ higher
@ 80x107 E with 2 mm misalignment 14 2 g
s 5| 99.95% of SR power passes g B o ) .
y SO¥IOTE thwough the dofined aperiure 1° ¢ A This increment not only has direct consequences to the cooling system,
o 15 [ . .
B 40x10% § 25 also to the vacuum system, sind®e higher SR power and flux are
204107 £ 1 expected to increase the gas load in the vacuum chambéeeting the
=2 s 4 5 & 7° vacuum requirement of0'® H, . ,/m3is considerably more challenging
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A The amount of released gas molecules per
photon depends on the photon energy
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PHOTON STIMULATED DESORPTION

1)(101 T T T T T E H
s 375 Kev unbaked RT ] FOT high photon
Cu 3.75 KeV baked RT
1x10° ¢ Cu500 eV baked RT 3 doses_’ all Comn_mn
1 technical materials
10 1 have a similad.
1102 L Themain concern is
_\ the machine
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A Lacking experimental data, the molecular yield for the
FC@&hh conditions has been estimated
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% A Owing to the higher SR power
and the implemented SEY
mitigation, PSDs expected to
be the cause of thaighest gas
load, as opposed to the LHC,
where it plays a secondary role

Study on the beam induced vacuum effects in the-RCC

with respect to ecloud effects
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< PHOTON STIMULATED DESORPTION
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Gas coverage evolution over time on the 1.9 K CBV. Anashin, Malyshev. Vacuum 53, 26572

wicr” I,

T 1003 100e-1 10081 A Theray tracing simulationgyive us information of
the SR flux and power distribution

A More than95% of the SR poweritting the BS is
absorbedin the first hit

A Less than 0.01 % of the emitted power reaches
the cold boreallowing the generated gas to
condenseonto the cold bore and the coverage to
grow over time, with a low gas recycling rate
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