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L2l L2
.: o Bl R oo
EBPM * BAM

RF—QJ ACC1 ACC3.9 ACC2 ACC3 ACC4_ACC5 ACC6_ACCT

SASE undulators
BC2 BC3

o 1. Generation: BAM 4DBC3 and 18ACC7

oy 9 = = = 9ac

M. K. Bock (DESY) Bunch Arrival Time Monitor IPAC 2010 2 /11



Overview

Laser-based Synchronisation Infrastructure at FLASH.
Locations of Bunch Arrival Time Monitors (BAM)

ACC4 ACC5 ACC6 ACCT

SASE undulators

o 1. Generation: BAM 4DBC3 and 18ACC7
o 2. Generation: BAM 1UBC2 - installed in 2009

oy 9 = = = 9ac

M. K. Bock (DESY) Bunch Arrival Time Monitor IPAC 2010 2 /11



Overview

Laser-based Synchronisation Infrastructure at FLASH.
Locations of Bunch Arrival Time Monitors (BAM)

L2l
RF - Lock

— EBPM
RF - gun, ACC1 ACC3.9

ACC2_ACC3 ACC4 ACC5 ACC6 ACCT
BC2

" [BAm]

bypas

ORS

SASE undulators

o 1. Generation: BAM 4DBC3 and 18ACC7
o 2. Generation: BAM 1UBC2 - installed in 2009
© 3. Generation: BAM 3DBC2 - installed May 2010

M. K. Bock (DESY)

Bunch Arrival Time Monitor

DAy
IPAC 2010 2 /11



Overview

Laser-based Synchronisation Infrastructure at FLASH.
Locations of Bunch Arrival Time Monitors (BAM)

Lo
RF - lock
RF’Q\J . ACC4 ACC5 ACC6 ACCT

SASE undulators

o 1. Generation: BAM 4DBC3 and 18ACC7

© 2. Generation: BAM 1UBC2 - installed in 2009

© 3. Generation: BAM 3DBC2 - installed May 2010
o 4. Generation: BAM 1SFELC - scheduled for 2011

=} 5 = E £ DA
M. K. Bock (DESY) Bunch Arrival Time Monitor IPAC 2010 2 /11
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Bunch Arrival Time Measurement
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Bunch Arrival Time Measurement

reduced dependency on beam orbit
reduced dependency on bunch charge

sensitivity in terms of
% modulation per fs timing change
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Opto-Mechanical Front-End
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- Design 2. Generation
FLASH vertical, i L o .
Tunnel Pick-Ups fine self-spliced Polarisation Maintaing Fibre

On Beam Pipe Section
2 Erbium-doped Fibre Amplifiers (EDFA)

uncompensated fibre length in total:

=~ 5m
horizontal, distance FRM - EOM 1:
coarse ~ 3.5m
EDFA  FRM  EpFA temperature drift of SMF:
optical 50/50
reference — 60 fs/K/m

optical clock «——3
coarse signal «—
fine signal <—

(design applied for BAM UBC2)

Bunch Arrival Time Monitor IPAC 2010 4 /11



Opto-Mechanical Front-End

Improvements compared to 1.Generation

custom motorised stage suited for high-duty
cycles

temperature regulation using peltier
elements:

40 mK peak-to-peak over 8 hours
100 mK peak-to-peak over a few days
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Opto-Mechanical Front-End

Improvements compared to 1.Generation

custom motorised stage suited for high-duty
cycles

temperature regulation using peltier
elements:

40 mK peak-to-peak over 8 hours
100 mK peak-to-peak over a few days
Design Issues

EDFA in uncompensated fibre section
uncompensated fibre too long

long fibre sections complicates assembly
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3. Generation BAM - Improvements

only one EDFA, compensated for timing
drifts

shortened PM fibre section:
FRM - EOM 1: = 1.5m

improved fibre management
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Commissioning of the BAMs
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Commissioning of the BAMs
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Commissioning of the BAMs
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Arrival Time Measurement in Injector Section of FLASH
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Injector Timing Measurement
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Summary & Outlook

Current Status Outlook
4 BAMs are currently 5th BAM scheduled for 2011
installed & commissioned

major change in upcoming design review:
at FLASH reduce total fibre length
successive improvements in eliminate mechanical stress on movable fibres

design and performance further improve read-out electronics

continue preparation for switching from VME
crates to new crate standard: uTCA
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Outlook
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compared to previously demonstrated experiments *
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