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My Tasks for the CLIC Drive Beam
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“ee: Old (30 GHz) vs. New (12 GHz) Drive Beam Parameters

Specification
in front of BC1:
E, = 2 GeV | 2424 GeV
0, = 10 nC 7.8 nC
O, = 4000 pm 2000 pm
I = 300A 466 A
€,x = 100pmrad 100 umrad
€ny = 100 ymrad, 100 umrad
TEme _ 55 %10°*| 25x107
EO
1 dE —1 —1
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E, ds 56 m 7m
Specification
behind BC2:
o, = 400 um 1000 pm
[, = 3000 A 933 A
€nx < 110 pmrad 110 umrad
€,y < 110pmrad 110 pmrad
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Design Considerations / Constraints

BC1 is not only a bunch compressor, but is also used fo convert an incoming

energy jitter infto a measurable phase jitter
for the energy jitter measurement ifs R, should not be too small:
2T AFE

Ap~=—R
(l) )\RF 56 E()

the turn around loop has to be achromatic and should be isochronous

its has fo be compact and simple since about 2x 26 loops are required

the phase error measured in front of the loop is corrected in BC2 by changing
the path length of the bunch

itfs R, should be large enough to allow the usage of weak correction kickers:

Al%% 31,121, Ax

still ISR, CSR and chromaticity have to be small
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Beam Line Overview
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Simulation Results, 1D CSR
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Specification
in front of BC1:

155 = 2424 GeV l | Mm"é& |

= 7.8 nC
0, -  /
o = 2000 pm

i = 466A 7 é
€nx = 100 pm rad >
. — 100 pm rad behind BCI: | E

ny . .

o, = 1410 um
O-E,unc _ —4 °
E, = 25X10 €,x = 100 pmrad 7\
| €,, = 100 umrad
LA _ 4w 2 -
E, ds

el P

Specification behind BC2: behind loop:
behind BC2: o, =1000 um o, = 1410 um
o, = 1000 pm Lea = 940 A €,.= 102 umrad
Lpeac = 933 A €.« = 104 pmrad €,, = 100 um rad
€, < HOpmrad ¢ = = 100 ymrad
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Limitations

-> using BC1 for the conversion of energy jitter to phase jitter puts a
high demand on the accuracy of the phase measurement since the
conversion factor is small, example:

R,=02m, f=12GHz, AE/E,=10"> => A ¢~0.03 deg

-> due to the compact design of the loop higher order distortions like

chromaticity and T, are not optimal (T Loop — 2.8 m),

i.e. the energy acceptance is limited < 1%

-> asmall bunch length jitter will be induced in BC2 due to the
phase correction, i.e. due to the Aa produced by the kickers:
Aog~a o 31,421 o A
0
example:

[,=8 m, [;=0.75m, o,/ E,=0.3%,
x,=5.5 deg, Ax=3.5 mdeg => Ao ,~0.6 um

Frank Stulle, CLIC Workshop, October 2007



PAUL SCHERRER INSTITUT A

(3 .S Summary / Outlook

-> Required parameter set for 12 GHz frequency complete

-> Electron beam parameters adjusted to match new specifications

-> Beam lines were not changed for new parameters

-> Performed simulations of chicanes and the loop including ISR and CSR
-> |SR in chicanes and loop has no major impact

-> Chromaticity of the loop is 0.k., as long as energy spread is not too high,
also high T, is problematic, i.e. energy spread limited < 1%

-> Main source of emittance growth is CSR

-> Start 3D CSR simulations for BC1 and BC2,
3D CSR (using CSRTrack or TraFiC4) in loop seems unredlistic for the moment,
option could be CSR model developed by R. Talman

-> Try fo get more redlistic inifial charge disfributions

-> For the moment no layout changes are planned,
unless someone requests changes or by chance | find some optimizations
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1D CSR Simulation Results using new Parameters
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1D CSR Simulation Results using old Parameters
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