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What need to be measured ?

» Beam Position (x /y) =)
* Beam Current I

* Beam size (o, /0,)
 Bunch length (o, =

- Beam energy £ =
and energy spread AE
* Beam Phase

- Beam losses -

» Luminosity

Beam commissioning

Machine optimization

Machine Protection
and minimize radiation
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Main Beam parameters all along the machine
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(\L In addition, there are very strict tolerances/requirements

on the beam position precision and resolution (lum @ 100nm)
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In addition, there are very strict folerances/requirements
on the beam phase stability (0.01°@126Hz)

\/

Drive Beam parameters all along the machine
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Drive Beam Parameters

Generation Decelerator
Complex (24 units)
Electrons energy > 2.38 GeV 2.38 > 0.238 GeV
Beam current /charge 42A /587uC 101A / 24.4uC
Total Beam Energy > 1.397MJ 58> 5.8kJ
Bunch length 6-13ps 3.3ps
Minimum beam size 50um 50um
Charge density 2.3 1019 nC/cm? 1.2 10° nC/cm?

The thermal limit for best material (C, Be, SiC) is ~ 1106 nC/cm?

» Control of beam loss to prevent beam induced damage (10-4)
* Use of non-intercepting / non degradable beam diagnostic

This is just the RF source !ll

* Guarantee the efficient production of 12GHz RF power
* With a high level of reliability and availability

Y.
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What ?
Where ?
Who?
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Requirements for beam diagnostics CLI C 3 Te V

Classical Conditions |:| booster linac,

already achieved

- Similar to ILC
at ATF - KEK, SLAC, Desy, Jlab ...

| Under development @ CTF3 e injector e injector,
CTF3 collaboration, FP6, FP7 2.4 GeV 2.4 GeV
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Beam Main Beam Main Beam Drive Beam Drive Beam
Parameters Requirement Monitor Requirement Monitor
Intensity X
Position x.y « 2 talks on the Beam Instrumentation Requirements
Energy spread AE/E

* 6 talks on Position and Intensity monitoring

Bunch length o,

« 3 talks on Short Bunch Length measurements

Emittance ye

Beam size ¢ » 2 talks on Beam Size monitoring

Beam loss « 2 talks on Beam Loss and Machine protection
Luminosity L - 1 talk on Phase Stability

Phase stability




Discussion (1h00")

Thibaut Lefevre (CERN)
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09:00->12:20

Machine Protection system: Lessons learnt from LHC (20"

Instrumentation Wkg (Convener: Grahame Blair (Royal Holloway, Univ. of London),
Thibaut Lefevre (CERN) ) (Location: 354-1-001)

Eva Barbara Holzer (CERN)

Encourage other participants (not mentioned here) o present their work
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« Tdentify the Requirements for beam instrumentation
* Give a status of the present knowledge/development

» Identify the weak points and their consequences (Propose solution ?) ©

e

f + Potentially stimulate new collaborators to join the crew
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Symbol 3Tev 1Tev 05Tev ILC Unit
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Beam CTF3 detector Drive Beam Drive Beam
Parameters Performances Requirement Monitor

Intensity X

Position x.y

Energy spread AE/E

Bunch length o,

Emittance ye

Beam size o

Beam loss

Luminosity L

Phase stability
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Comparison between CLIC and ILC

CLIC ILC

Center of mass energy (GeV) 3000 500

Main Linac RF Frequency (6GHz) 12 13

Luminosity (1034 cm=2s1) 5.9

Linac repetition rate (Hz) 50 5
Accelerating gradient (MV./m) 100 28
Proposed site length (km) 479 31

Total site AC power (MW) 322 230

Wall plug to main beam power efficiency (%) 8.7 9.4

Most Critical Beam Parameter

CLIC ILC
Bunch Length in the Linac (fs) 150 900
Typical Beam Size in the Linac (um) 1 5
Beam size at IP : o,/ 0, (hm) 40/1 | 550/5

http://clic-study.web.cern.ch/CLIC-Study/ http.//www.linearcollider.orqg/cms/
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ILC NLC | ATF2 | CLIC unit
General
Energy 250/500 | 250/500 1.28 1500 GeV
€x7y 800 360 300 68 | 10~ °m
€y7Y + 4 3 2 [ 107 °m
e~ /bunch 20 7.5 8 4 107
bunches/train 2670 192 1900 311 1
bunch spacing 3063 1.4 0.09 .66 ns
3, at TP 21 8 4 7 mim
3, at 1P 0.4 0.1 0.1 0.09 mm
o, at IP 0.65 0.24 2.2 0.053 fem
o, at 1P 5.7 ] 35 1 nm
Energy bandwidth o, 0.8 0.8 0.5 %
Energy bandwidth o, 0.6 0.3 0.5 Yo
BDS lengths

Diagnostics 290 335 ol 250 m
Collimation 0.9 1.46 0 2 km
FFS 700 500 40 450 m
L* 3.5 3.5 1 3.5 m
Total BDS 2.15 2.3 90 2.7 km

Comparison of different BDS systems.
Energy bandwidth is defined as energy offset required to double
beamsize

R Tomds
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The small beam size challenge
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