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Synchronization needs
in a FEL facility
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* low timing jitter + drift between FEL and pump-probe laser (max. ~10 — 50 fs)

Main sources for arrival-time changes of the FEL radiation
« arrival-time of the photo cathode laser pulses

» phase of the RF gun

« amplitude and phase of booster module
« arrival-time of potential seed lasers
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s%q I Layout of the optical
synchronization system
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A Schematic setup of the
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N Frequency distribution of
L fiber-link timing changes
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32T Long-term fiber-link stability
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rms timing jitter over 2 minutes: (4.4 £ 1.1) fs
timing drift over 12 hours: 25 fs
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Bl LT Fiber-link setup

PAC 2007 11 Florian Lohl, DESY



DESY

o T Timing Jjitter added by

/“_ . . O
- erbium-doped fiber amplifiers
dispersion
compensated motorized
EDFA delay stage The balanced cross-correlator
A OQD o ® can be used to measure the
YRIRI .. .
200 MHz | 0 @ HWP QWP | + timing Jitter added by an
rep.rate | Balanced EDFA with sub-fs resolution.
Er-doped I $, cross-correlator
fiber laser
14 r

—_
r-J
T

Added timing jitter in femtoseconds
(500 Hz — 4.5 MH2z)

—_
]
T

&0
I

An optimized EDFA adds less than
500 as!

(=)

optical input power [mi]

r-J
T

— z —_—n
50 100 150 200 250 300 350
PUMPD power [miy]

PAC 2007 12 Florian L6hl, DESY




‘0 ® -
DESY

Intensity [a.ul
oo RN

Ok o oo =

;: 1
@, 0.8
> 06
0 0.4
a8 0.2
£ 0
=
< 0.8
2> 06
@ 0.4
2 0.2
= 0
= 1
o 0.8
fn 0.6
L 0.4
g o2
. 0
PAC 2007

Auto-correlation of amplified laser
pulses for different
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Installation of fiber-links
In the FLASH linac
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ol L1 1y Outlook

First benchmarking of the system in the FLASH linac
IS planned for autumn this year:

bunch arrival time monitors
separated by drift space electron beam

— BAM BAM——

\ fiber-links (

Master Laser

The two BAMs measure the same arrival time changes
within the resolution of the BAMs and the link stability.
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