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IR beam chamber (A. Novokhatski, 30.01.18)



LumiCal (Mogens Dam, FCC week 2018, 2019)



Synchrotron radiation shielding



Beam pipe (FCCweek 2018, 2019)
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Baseline (with M. Koratzinos’ dimensions)
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Cryostat touches LumiCal

Cryostat overlaps with 
flange by 1 mm

Cryostat exceeds 100 
mrad cone

Room for remote flange 
gears

Room for LumiCal cables

Vacuum pipe cooling 
lines and flanges

Equipment support



Vacuum chamber, Super KEKB example
Vacuum pipe cooling 

lines

Vacuum pipe flange



SuperKEKB (the size of cryostat wall)

Outer SS wall 15 mmThermal shieldInner SS wall 12 mm

Thermal insulator 10 mm



Quadrupole alignment

N.Ohuchi
IPAC2018

Lessons for FCC-ee:
• Proper steering magnets should be 

placed at proper places.
• MDI symmetrical to the electromagnet 

forces is preferable to minimize 
displacement

• Measurement of the components’ 
position inside the detector is needed

• Measurement of the magnet field inside 
the detector is needed



Where to put gears of remote flange?

Remote flange and gears, rods on the cryostat



BINP remote flange prototype

Single aperture design works.
Double aperture prototype is 
planned.



Vacuum chamber: warm to cold (A. Krasnov)

https://indico.cern.ch/event/803859/contributions/3344818/at
tachments/1807687/2950964/BINP_MDI_Mar_2019.pptx

https://indico.cern.ch/event/803859/contributions/3344818/attachments/1807687/2950964/BINP_MDI_Mar_2019.pptx


FF quadrupole shifts

QC1R 1.1  2.1 3.1
QC2R 1.1  2.1

QD QF E = 182.5 GeV 

ymax= 6960 m   yIP= 1.6 mm 
xmax= 225 m xIP= 1 m 

y(QD) = 1 m y(IP)  -1 m
x(QF)  = 1 m x(IP)  -6 m 



Luminosity and vertical separation

For 10% luminosity loss, the 
vertical separation at IP should be 
dy < 10 nm

Active beam adjusting feedback is 
needed.



Luminosity and vertical crossing angle

For 10% luminosity loss, the vertical 
crossing angle at the IP y < 10-20 
rad

In horizontal plane
dx < 20-60 m
x < 1-2 mrad

But still active beam adjusting 
feedback is needed.



Comments
• The cryostat is out of 100-mrad-cone.
• No space for flange (RVC) mechanics: gears, rods.
• The cryostat wall of SuperKEKB is very complicated, the width is 41 mm. The width 

of the outer stainless steel is 15 mm. The lever arm of FF in FCC is about 4 m, 
which is larger than SuperKEKB’s 3.2 m. The rigidity is defined by cryostat.

• The 40 mm wall overlaps by 1 mm with flange.
• Superconducting coils of quadrupoles, anti-solenoid will heat up in case of quench. 

The size of the cable should prevent this.
• No room for central vacuum chamber cooling pipes and flanges.
• Assembling/disassembling procedure is unclear.
• Stray field from large diameter anti-solenoid defines large gap before the first 

quad.
• Reduction of anti-sol diameter degrades the vertical emittance due to the strong 

horizontal field at the beams orbit.



Possible tasks and responsibilities
• Beam dynamics (𝜀𝑦 , Δ𝑥, Δ𝑦, …) in realistic fields (BINP+?)

• FF magnets, 3d fields, forces (including nonlinear correctors) (?+BINP)

• Vacuum system (joints, flanges, bellows, BPMs, material) (?+BINP)

• Beam diagnostics and feed back (dithering) system (who?)

• HOM and wake fields (Novokhatsky+?)

• Cryogenics, heat loads (who?)

• Detector protection (who?)

• Alignment system (who?)

• Water cooling system including Be pipe (who?)

• Mechanical supports (BINP+?)



SuperKEKB (Be beam pipe)

https://indico.cern.ch/event/803859/contributions/3343825
/attachments/1807047/2949675/Bepipe_190307_Oide.pdf

https://indico.cern.ch/event/803859/contributions/3343825/attachments/1807047/2949675/Bepipe_190307_Oide.pdf
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