Dispersion
Free Steering
Test Beam
Options

Dispersion Free Steering Test Beam Options

Peder Eliasson
presented by Andrea Latina

CERN

8-11 January 2007



Introduction

Dispersion
Free Steering
Test Beam
Options

Peder Elia

v General remarks

m Standard ILC misalignments used (including quad roll)



Introduction

Dispersion
Free Steering
Test Beam
Options

Peder Elia

[ General remarks
m Standard ILC misalignments used (including quad roll)

m Quad roll is not corrected, which sets a lower limit for emittance
growth at roughly 1.7nm.



Introduction

Dispersion
Free Steering
Test Beam
Options

Peder Elia

[ General remarks
m Standard ILC misalignments used (including quad roll)

m Quad roll is not corrected, which sets a lower limit for emittance
growth at roughly 1.7nm.

m Bpm resolution assumed to be 1um



Introduction

Dispersion
Free Steering
Test Beam
Options

[R r El

it General remarks
m Standard ILC misalignments used (including quad roll)

m Quad roll is not corrected, which sets a lower limit for emittance
growth at roughly 1.7nm.

m Bpm resolution assumed to be 1um

m All results are averages over 50 seeds (except last plot which is an
average of 200 seeds).
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Energy and gradient weights (one test beam each)

Dispersion Free Steering (black means Ae > 5nm)
AE = Ag = 0.2
Optimum: wa E=12800, wag=200
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Energy and gradient weights (one test beam each)

el Dispersion Free Steering and dispersion bumps

ot AE=Ag=02
Optimum: wa E=12800, wAg=200
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Energy and gradient weights (one test beam each)

Dispersion

sl Dispersion Free Steering and dispersion and wakefield bumps

ot AE=Ag=02
Optimum: wa E=12800, wag=50
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Energy and gradient weights (one test beam each)

Dispersion Dispersion Free Steering

Free Steering

o e AE =Ag=0.01
Optimum: wa E=51200, wag=3200
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Energy and gradient weights (one test beam each)
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o e AE=Ag=001
Optimum: wa E=800, wag=200

Elia

e, [nm]

Energy test
beam and
gradient test
beam




Energy and gradient weights (one test beam each)

sl Dispersion Free Steering and dispersion and wakefield bumps

o e AE =Ag=0.01
Optimum: wa E=12800, wag=800
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m Optimal emittance better for A = 0.2.
m But the optimum is much flatter for A = 0.01.
m In general smaller energy and gradient difference allows higher

weight.



Weight on energy modified test beam
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S Optimum weight (A > 0.1): 12800
‘ M  Optimum weight (A < 0.05): 51200
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Weight on energy modified test beam
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Weight on gradient modified test beam

Dispersion
Free Steerin L . i . i
Teosrtseamg Difficult to reach acceptable emittance growth using only Dispersion
ptions . . .
Free Steering with a gradient test beam.

Lower A leads to higher optimum weight.
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Weight on gradient modified test beam

Dispersion
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Options With dispersion bumps acceptable emittance growth can be acheieved.
R Relatively high optimum weights (even for A = 0.2).
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Weight on gradient modified test beam
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Options With dispersion and wakefield bumps very low emittance can be
Peder Eliasson achieved even without energy modified test beams.
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One test beam with AE and Ag
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One test beam with AE and Ag
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o e Weight = 12800
Optimum: AE =0.2, Ag = 0.05)
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One test beam with AE and Ag
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Free Steering

ot Weight = 12800
Optimum: AE =0.2, Ag = 0.01)
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Energy deviation at undulator

Dispersion . . -
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Options AE varied and Ag adjusted to avoid more than 2% energy deviation
Pecer Elass at undulator (at 150GeV).
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Energy deviation at undulator

SAM4M  Dispersion Free Steering and dispersion bumps

Test Beam

Options AE varied and Ag adjusted to avoid more than 2% energy deviation
ORERRN  at undulator (at 150GeV).
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Energy deviation at undulator
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Test Beam

Options AE varied and Ag adjusted to avoid more than 2% energy deviation
PR ot undulator (at 150GeV).
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m The higher the energy difference the better.

m However, AE > 0.2 leads to larger energy deviations than 2% at
undulator.
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Undulator limit

Energy deviation at undulator

m Optimum weight is 25600.
m The higher the energy difference the better.

m However, AE > 0.2 leads to larger energy deviations than 2% at
undulator.

m Besides, if the bunch compressor is used to produce the energy
difference already 10% is at the limit of what can be achieved
without to strong non-linearities.



Energy deviation at undulator

Dispersion
Free Steering

Test Beam m Very good results can be obtained using AE = 0.1 and
oriens Ag =~ 0.01 (energy difference at undulator stays just below 2%).
m Dispersion Free Steering removes almost all dispersion and there

is nothing to be gained by using dispersion bumps. Wakefield
bumps on the other hand strongly enhance the emittance.
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