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OUTLINE 

The FCC-hh beam screen 

     6. Main features. Functional map 

     7. Comparison with the LHC BS 

Beam induced vacuum effects 

     1. General expression 

     2. Synchrotron radiation in the FCC-hh. 160 times higher linear power density 

     3. Photon stimulated desorption 

     4. Electron stimulated desorption 

     5. Ion stimulated desorption 

Molecular density results, conclusions and future work 
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GENERAL EXPRESSION 

Á The FCC-hh beam energy and consequent SR power levels are unprecedented for hadron colliders, and a thorough 

study had to be carried out to determine its impact on the vacuum level 

Á In order to guarantee an affordable conditioning time before meeting the molecular density requirement, a new 

beam screen had to be designed, including new beam induced effects mitigation measures 
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photon-stimulated 
desorption (PSD) 

electron-stimulated 
desorption (ESD) 

ion-stimulated 
desorption (ISD) 

– depends on the 

material properties 

Energy [TeV] 7 

Current [mA] 

Photon flux [ph/(m·s)] 

SR power in BM [W/m] 

580 

1 ϊ 1017  

0.22 

Critical energy [eV] 43.8 

LHC FCC-hh 

50 

500 

1.7ϊ мл17  

35.4 

4286 

Parameter 

Cold bore aperture [mm] 50 44 

Circumference [km] 26.7 97.75 
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Molecular density requirement to reach 100 h of 

nuclear scattering beam lifetime whilst keeping the 

related heat load to the cold mass within the budget 

thermal 

outgassing, 

negligible in 

dynamic mode 
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SYNCHROTON RADIATION IN THE FCC-hh 

Á The beam energy increase, from 7 TeV to 50 TeV, entails a SR linear power 

density 160 times higher, and a SR critical energy (cʁ) around 100 times 

higher 

Á This increment not only has direct consequences to the cooling system, but 

also to the vacuum system, since the higher SR power and flux are 

expected to increase the gas load in the vacuum chamber. Meeting the 

vacuum requirement of 1015 H2 eq /m
3 is considerably more challenging 
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PHOTON STIMULATED DESORPTION 

Á The amount of released gas molecules per 

photon depends on the photon energy 
Á Lacking experimental data,  the molecular yield for the 

FCC-hh conditions has been estimated  

For high photon 

doses, all common 

technical materials 

have a similar ɖ. 

The main concern is 

the machine 

commissioning (low 

photon doses) 

Surface molecule 
desorption 

e 

Photoelectron 
generation 

Energy transfer 

e 
Á Owing to the higher SR power 

and the implemented SEY 

mitigation, PSD is expected to 

be the cause of the highest gas 

load, as opposed to the LHC, 

where it plays a secondary role 

with respect to e-cloud effects 
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PHOTON STIMULATED DESORPTION 

W/cm2 

V. Anashin, O. Malyshev. Vacuum 53, 269-272  

Á The ray tracing simulations give us information of 

the SR flux and power distribution 

Á More than 95% of the SR power hitting the BS is 

absorbed in the first hit 

Á Less than 0.01 % of the emitted power reaches 

the cold bore, allowing the generated gas to 

condense onto the cold bore and the coverage to 

grow over time, with a low gas recycling rate 

If the SR impacted 

directly on the cold 

mass, the recycling 

effect would not allow 

the gas to condense and 

the pumping speed 

would be drastically 

reduced 

Gas coverage evolution over time on the 1.9 K CB 


