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Introduction 1

PSI| Provides:

AUndulator & TL cavity BPM electronics for
- FLASH-2: 22 BPMSs, 1st beam 1/2014.
- E-XFEL: ~140 BPMSs, 1st beam 2015.
BPMs also used for transverse Intra Bunch
train feedback nl BFBO.

ACavity BPM system for SwissFEL: ~170 BPMs,
1st beam 2016, 3 types/apertures.

Boris Keil, PSI IBIC 2013 Cavity BPM Satellite Meeting Sept. 20, 2013



BPM Requirements/Specs

SwissFEL E-XFEL
Parameter BPM38 BPM16 BPMS8 IBFB/TL Undulator
Quantity 6 114 50 18 117
Length 255 mm 100 mm 100 mm 100 mm 255 mm
Inner Aperture 38 mm 16 mm 8 mm 40.5 mm 10 mm
Pos. Range +10 mm +5 mm +1 mm +1 (10) mm
Pos. Noise <10 em* <5em* <1l em** <1 (10) em**
Drift/Week <10 em <5em <lem <1 (10) em
Charge Noise*** <0.1%
Charge Range 10 - 200 pC 20 -1000 pC
#Bunches/Train 1-3 1 2700
Train Rep. Rate 100 Hz 10 Hz
Bunch Spacing 28 ns - 222 ns
Latency <lms <400 ns
* Within 30% of max. range. ** Within 50% of max. range.

*** OQr 30fC, whatever is larger.
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BPM Requirements/Specs

Comments:

AE-XFEL & SwissFEL use normal BPMs to measure beam
energy (BC, dump, collimator, ...) via dispersion. BPM
resolution & drift will determine energy resolution & drift!
Need NLmm range (and low drift & noise over whole range):
Energy chirp over bunch train.

AE-XFEL IBFB: Overall feedback loop latency <1000ns
expected to be sufficient. First few bunches in train are

most likely dumped anyway (LLRF ...). Main random
perturbation source that requires feedback: Mechanical
vi brations Y I BFB should movce

within ~10es. E-XFEL will most likely run at >1000ns
bunch spacing for quite some time ...
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SwissFEL Injector Test Facility :
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SwissFEL Injector Test Facility
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SwissFEL Pickup Parameters

Parameter BPM38 BPM16 BPMS8
Material Stainless Steel 316LN
Distance From Position To 180 60 50
Ref. Resonator [mm]

Parameter (Ref. Resonator) BPM38 | BPM16 | BPM8
Gap [mm] 7

Q. 40 200

TM,,0 Frequency [GHZ] 3.284

Charge Signal [V/nC] 66.4 135 47.5

No. of Couplers 2 1 1
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SwissFEL Pickup Parameters

Parameter (Position BPM38 | BPM16 | BPM8 | E-XFEL
Resonator) und.
Gap [mm] 14 14 14 3
Q. 40 200 70
TMy,, Frequency [GHz] 3.284 3.3
TM,,0 Frequency [GHZz] 2.389 | 2.252 | 2.202

Position Signal [V/mm/nC] 5.74 7.07 5.23 2.9
Angle Signal [em/mrad] 15.5 4.3 9.5 1

Sept. 20, 2013
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SwissFEL BPM16 Pickup

Swiss made feedthroughs (PSI
design, F. Marcellini, M. Rohrer)
~100CHF/piece for series
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SwissFEL BPM38 Pickup :
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SwissFEL BPMS8 Pickup
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BPM Status

E-XFEL & FLASH-2 Electronics
APre-series in production for FLASH-2.

SwissFEL Pickups

ABPM16 (linac pickup): Design done, starting
production (series of 15 first, >100 later).

ABPM38 (finjectoro pickup): F
construction in progress.

ABPMS (undulator pickup): RF tolerance study in progress.

SwissFEL Electronics
AUse E-XFEL electronics, modify where needed (bunch
spacing, ...). 1st linac prototype tested with beam.
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Pickup Signals
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RFFE (Simplified)

Latest version: 63dB gain range,}
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RFFE Output: SwissFEL BPM16
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RFFE Output: E-XFEL Undulator
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E-XFEL BPM ADC Waveform
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ADC Clock Phase Feedback
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Hardware
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