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Outline
Ø Some facts about IR and near IR bellows at PEP-II
Ø First CAD model of the FCC IR bellows the heat load calculations 

from and Stefano Lauciani and Francesco Fransesini
Ø Results for wake potentials
Ø Summary and future steps
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Bunch-spacing resonance in HER bellows, which had short shielded fingers 

HER current
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PEP-II interaction region
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Interaction Region Magnets, 
Vacuum in Support Tube (SLAC)
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Temperature raise in a tiny IR vertex bellows
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One thermocouple, located near the shielded vertex bellows, 
showed higher readings than expected.With beam currents 
of 0.8 A on 1.5 A at this time, it typically read 150 F, a rise 
of 90 F above the cooling water temperature.
It was a real danger to damage the tiny convolutions of this 
bellows. 
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We also measured the spectrum of the fields generated in the 
interaction region and found one mode at the frequency of 5.59 
GHz, the amplitude of which was correlated with the heating 
power, calculated from the bellows temperature andcooling 
time. A. Novokhatski ÒHOM effects in vacuum chamber  with short  bunchesÓ, 
PAC 2005.
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Finally we opened the BaBardetector and installed more 
cooling around the vertex bellows. This helped and we did not 
have problems in this location up to 3 A.
Thinking about more higher currents wedesigned a new 
bellows, which can survive much more higher currents. This 
bellows contains water-cooled absorbing ceramic tiles. H=6<IJK#
0IK0$L#4LH$L#64H$!#IJ#M0$#<$< NII#ONP=>M4LQ#R$LM$S#O$TT4U! ! !"#
U+-,3+598V.#W"#T-)2,7).#="#J7:7&3-,9&1.#W"#!++X-).#<=>#@AAE
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So, we had to simplify the model
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Wake potential
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Wake impedance of a 15.4 mm bunch
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Wake impedance of a 5 mm bunch
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Loss factor and heat load (primary estimate)
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More information we will get when include bellows in the FCC IR model
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Conclusions
! PEP-II experience: don’t use open to the beam ceramic tile, ferrites or any 

absorbing material.
! First results for the FCC IR bellows wake field calculation shows an additional 

absorbing power in the bellows of order of 35 W and necessary cooling is 
required

! However, the wake potential and impedance show the enhancement of the 
unavoidable trapped mode. More analyses are needed. 

! Next steps
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