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Wake fields at ILC IR, (movie)

ILC IP model
Bunch= 0.31mm RxZ=42.55x 53.10
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Wake potential [V/pC]

PEP-II IR wake potential
13mm bunch

PEP-II IR wake potentlal (short range)
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PEP-1I IR Spectrum

Calculated spectrum (13mm bunch)
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ILC IR Wake potential

ILC IR wake potential

ILC IR wake potential (long range)

Wake potential [V/pC]
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ILC IR Spectrum

Wakefield spectrum of a 0.3 mm bunch

0.3 60
0.25 + 50
O
0.2 + 40 %
c —realWW — Loss factor _§ '5)
=2 S @
B 0.15 130 w .E
[} v >
3 48
w —1 %
0.1 1 +20 Z
@
=
0.05 ~ + 10
0 1 I I 1 I 1 1 O
0 50 100 150 200 250 300 350 400

frequency [GHZz]




cﬂj. WSVO@datJEi ’g‘@(ﬂ/lﬂm@ ﬁefd:f and 7:/’@320 %ﬁ:ﬁorﬁenf ’

Loss factor in TESLA crymodule
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1P HOM Power

Parameters

Bunch length [ mm]
Loss factor [V/ pC]
LER current [A]
HER current [A]
Bunch spacing [nsec]
Power

Average [W]

loss (pulse) [kW]

(1 msec, 5 Hz)

| ncoherent Power
P=kz,{(I )2+ )}

PEP-II ILC
13 0.3
0.2484159 55.1
2.4 0.025
1.5 0.025
4.2 337
8.3572072 | 23.210875
116.05438
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Cherenkov radiation
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Straight bellows-absorber
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frequency [GHZ]

Absorbing parameters of a new Q2
absorber
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Absorber efficiency as a function of
a slot length
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HOM Power in Q-2s
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H( OWI power in a vertex bellows
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Signal of a HER bunch captured by antenna in the LER ring
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Antenna 7 GHz
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Arc bellows PR02:9092
1s a HOM generator
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Summary

An IR loss factor is approximately half of the loss factor
getting by a bunch in an accelerating cryo-module.

Addition energy spread at IR is not more than 0.2 MeV

Average power of IR wake fields is of order of 100 W,
when pulse power is of order of tens of kilowatts.

The spectrum of the wake fields is bounded by 250-300
GHz

Transverse wake fields may travel long distance and
penetrate inside bellows, pumps and vacuum valves
and may interfere with sensitive electronics.

HOM absorbers must be designed in the way not to
produce additional beam energy losses, absorbing
mainly transverse fields and high frequency part of the
longitudinal fields.




