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Outline

• Reminder of IP Feedback system concept 

• TDR design

• Comments on status and technical issues

All engineering drawings shown here are from TDR era:

For SiD, L* has since changed from 3.5m to ~4m, 

but this has no major consequences for IPFB.

For ILD, IP FB system is conceptually identical.



IP beam collision feedback

Last line of defence 
against relative 
beam misalignment

Measure vertical 
position of outgoing 
beam and hence 
beam-beam kick 
angle

Use fast amplifier and 
kicker to correct 
vertical position of 
beam incoming to IR
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Beam parameters (TDR era)

ILC 500     1000 CLIC 3 TeV

Electrons/bunch 2 2 0.37 10**10

Bunches/train 1312 2450 312

Bunch separation 554   366 0.5 ns

Train length 727   897 0.156 us

Train repetition rate 5 4 50 Hz

Horizontal IP beam size 474 335 40 nm

Vertical IP beam size 6 3 1 nm

Longitudinal IP beam size 300 224 44 um

Luminosity 2 5 6 10**34
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General considerations

Time structure of bunch train:

ILC (500 GeV): c. 1300 bunches w. c. 500 ns separation

CLIC (3 TeV): c. 300   bunches w. c.  0.5 ns separation

Feedback latency:

ILC: O(100ns)  latency budget allows digital approach

CLIC: O(10ns)    latency requires analogue approach

Recall speed of light: c = 30 cm / ns:

FB hardware should be close to IP (especially for CLIC!)

Two systems, one on each side of IP, allow for redundancy
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ILC IP FB Design Status

Engineering design documented in ILC TDR (2013):

1. IP beam position feedback: 

beam position correction up to +- 300 nm vertical at IP 

2. IP beam angle feedback: hardware located few 100 metres upstream

conceptually very similar to position FB, less critical 

3. Bunch-by-bunch luminosity signal (from ‘BEAMCAL’)

‘special’ systems requiring dedicated hardware + data links 



7

ILC IR: SiD for illustration
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ILC IR: SiD for illustration
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Final Doublet Region (SiD)
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SiD QD0 region
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SiD QD0 region

feedback BPM on outgoing beamline

feedback kicker on incoming beamline
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SiD QD0 region

monitoring BPM on incoming beamline



13

Plan view of kicker
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Side view of kicker



IP Region (SiD)



IP Region (SiD)



Plan view of BPM



Section view of BPM

Tom Markiewicz, Marco Oriunno, Steve Smith
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Kicker FB 
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ILC IP FB prototype: FONT4 at ATF2

Trains of 3 bunches

Bunch separation 154ns
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Kicker BPM 
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ILC IP FB prototype: FONT4 at ATF2
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Stripline BPM paper
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ILC IP feedback prototype paper
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FONT4 performance summary



24

ILC IP FB performance (500 GeV)
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Comments/issues

• Update engineering drawings to reflect L* change to ~4m

more major revision needed if QD0  tunnel

• Re-visit ‘functional requirements’ of IR systems to reflect ILC 250 vs. 

500 GeV, L* etc:

beam rigidity x2 lower

vertical beam size 30% larger (IP FB spec. was ‘50 sigma’)
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Comments/issues

• Update engineering drawings to reflect L* change to ~4m

more major revision needed if QD0  tunnel

• Re-visit ‘functional requirements’ of IR systems to reflect ILC 250 vs. 

500 GeV, L* etc:

beam rigidity x2 lower

vertical beam size 30% larger (IP FB spec. was ‘50 sigma’)

• Final designs of BPM + kicker + electronics can be tuned for global 

optimisation of MDI systems

• Location of cabling + electronics needs serious thought:

radiation considerations

ferrites don’t like magnetic fields

RF interference

• Dither luminosity FB using BEAMCAL input needs detailed design 

C. Grah did excellent job on conceptual design
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Example: ATF2 IP kicker
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Extra material



CLIC Final Doublet Region
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CLIC Final Doublet Region
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