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Hardware Layout by the End of 2009 Optical Synchronisation System
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Master Laser Oscillator
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Master Laser Oscillator

Erbium — Doped Fibre Laser “Horst”
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Master Laser Oscillator
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Distribution & Amplifier Section
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Distribution & Amplifier Section

Free Space Distribution
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Distribution & Amplifier Section

Free Space Distribution
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Distribution & Amplifier Section

Erbium — Doped Fibre Amplifiers (EDFAs)
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Fibre Links
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Fibre Links

Commissioning Phase Revealed Problems
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Fibre Links

Performance Studies of
Link Vers 1.0
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Beam Arrival Time Monitors

Major Changes of the Latest BAM compared to the
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Beam Arrival Time Monitors

Reminiscence — Functional Principle of BAMs

A
th electron bunch arrival time:
R * theory:
| o ; Experimental Hall ERA Y | - comect
| —— RF-Catle f Pump - Probe Laser unne E‘
 —> Free-Space Optc | PP - Laser |—|L2L - RF - Lock|— e|
PSO -IFibre : BAN I —
R SM-Fibre ; Laser Building: SFELC &
EOS, HHG/ORS E voltage modulating
EO - Laser I_’{OXC} E . the laser pulse amplitude
— reference
HHG - Laser ‘ |U.2U.= RF - U.@Ck| A laser pulse -
Synchronisation Hutch LoD time (courtesy: F. Loehl)
Hall 3 IRF - Lock| MO - RF
RF-based
EBPM 7B
‘ ; BAM
Opttal { ; “-‘ 4DBC * measured:
b | \ :
15 || 13 11 09 dynamic range
| i I =
" EpFA M Distibuon « fine channel: 4 ps %
T T * coarse channel: 65 ps 2
Link | | Link Link £
o7 || 05 || MO o3 N
ol
o
—
— SIS O TN | GO 3 S EOS N N
0XC ; ; o~ ’ ! |—=—EOM1 =—D4V
‘ —o—FEOM2 =08V
OX : : : : : Q IOperatinlg Paint
| S0 is0 —fo0 —so 0 50 100 150 200

MLC 1.3 GHz relative timing shift [ps]

¢ intrinsic resolution of BAM:

Marie Kristin Bock, DESY - FLA f
FLASH Seminar - 19.01.2010 ” HELMHOLTZ
| GEMEINSCHAFT



Status of the Laser-Based Synchronisation System O00O00O0O0OO0OLOLLOLLOLLOLLOLVLVLOOeOCOCOOOOO

Beam Arrival Time Monitors

Measurement in August 2009 with BAM at 1UBC2
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Master Plan

Peaption: T : - FLASH . . . o
o ; P%P:Tgfontfg'gas'ér Tunnel — Major changes to be put into practice until midyear 2010
. = Free- Space Optic PP - Laser ‘ ‘LZL UPER L@@kj |
: PSO -IF|bre : AM
T SM-Fibre : Laser Building: SFELC
EOS, HHG / ORS
EO - Laser [/OXC| /
HHG - Laser | {L2L - BF - Lock] | BAM
Synchronisation Hutch bl 2274
Hall 3 |RF - Lock | MO - RF
RF-based
| | EBPM [ | JE ,\,\C,,
¢ 1 4DBC3
iz 5 = =
Link Link Link Link EBPM
15 || 13 || MLO2 )| 31" || o9
I i I
EDFA || Distribution [ EDFA BAM
) H (C 3DBC2
P Uiy — - I I V4
Link | | Link Link | | Link optical
o7 || 05 || MLOT || 63" || o |: Eapin
= ! ' A5 BiMm
1UBC2
INJ -
‘ G Laser 2
INJ -
[asatd

Marie Kristin Bock, DESY - FLA f
FLASH Seminar - 19.01.2010 ” HELMHOLTZ
| GEMEINSCHAFT



Status of the Laser-Based Synchronisation System O00O000O0OO0OLOLLOLLOLLOLLOLLOLOOLOeOOOOO

Master Plan

Step #1
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Master Plan Step #2

Expanding the Laser - Based Beam
Diagnosis Equipment at BC 2 and BC 3
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Hail 3 RE ~Look| MO - RF installation in tunnel & commissioning of the corresponding fibre link
RF-based | ‘
| EBPM | ’ 1 BMcn
5 : 4DBC3
e | 3 I II;\ * benefits:
15 || 18 " 09 < « operational when 1% beam through linac
: ! L ' J I . -
—- EDFA [1 Distribution [{ EDFA &« 3g¢|\cn2 * employ in slow arrival time feedback
o W — . ? | I
Link | | Link Link | | Link optical
07 L 05 || MLOT || 93" || o1 EBPM |:
[ ' 2 E%M
R 1UBC2
INJ - [
D2E Laser 2
OXC{/gser 1
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Master Plan Step #3

Connecting the HHG - Laser to the Optical

Reference
“eaption: T : : _ .
; captar o E Dxperimental Hal FLASH « assembling hardware of Link — Feb. / Mar.
- Cable :
. —— Free - Space Optic | - - - .
PSO - Fibre ; PP - Laser |—L2L.-RF - Lock|— S « upgrade of existing RF-lock box: — Mar. / Apr.
T SRl Laser Building: SFEL
EOS, HHG/ ORS * RF generation at fibre link ending
EO - Laser > OXC! /
HHG - Laser }—-|L2L-RF-Look|—_ BAm » temperature regulation
- 18ACC7 y _
Synchromzﬁﬂ;n Hutch RE ook o « foreseen operability — mid of May
RF-based | ‘
|} | EBPM , | *h4g MC’I:;
| S — <
Link Link Link Link
tMLO 2 .
15 13 11 09 \| * milestone:
I ' I I
EDFAj Distrit)ution F EDFA P BéM * RF - lock of the HHG Ti:Sapphire oscillator to the optical
N Ny | 3DBC2
M= ! I I /t' i reference frequency
Link | | Link Link | | Link ép Ica
o7 || 05 || MLOT || 53" | | o1 |: i
o= ! #= 1?4%2
INJ -
OXC
INJ -
OXC~ aser 1
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Master Plan Step #4

Connecting the Pump - Probe - Laser
to the Optical Reference

{eaption: T : . ) . ) ) )
e N Pﬁ’r;p;["gfongg'gz'ér FLASH « ordering of revised Link — mechanics — mid of Feb.
. =——> Free - Space Optic _ _ _ . . .
: PSO - Fibre ; PP - Laser L2l -RE-Lockj- « duplicating RF-generation / RF-lock box — Apr.
0 SM - Fibre : o BAM
Laser Building: SEEL
EOS, HHG/ORS » assembling hardware — end of Apr.
EO - Laser >|OXC' s /
HHG - Laser —]L2L-RF - Look] | BAMm « foreseen operability — end of May
18ACC7
Synchronisation Hutch
Hall 3 RF - Lock MO - RF
RF-based | ‘ C
|, | EBPM | . 1 43 Mcd:;
(" Optical \
Tatlo 3 I IF\ * milestone:
15 13 11 09 * RF - lock of the PP-laser to the optical reference frequency
I ' I I \l
! BAM
—| EDFA Distribution EDFA (o
) N SDéCZ
LA A ! I I /t' | * benefits:
Link Link Link Link ép e
MLO 1 BPM _ . .
07 05 03 01 |: AN » will be available with start of the 1% user run
LT I ; . 4 B%M
1UBC2
INJ -
OXC
INJ -
OXC~ aser 1
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Master Plan

Step #5

Redundancy of the Master Laser Oscillators

. tion: . . ) ) ]
o S able PE’,;";[",‘;;"J:‘Q@'; oo » ordered a commercial passively mode-locked soliton laser:
. —— Free - Space Optic | _ N _ \ ) ] .
: PSO - Fibre : PP - Laser |— 20N RERIoK 000 + 'Origami — 15' from OneFive
o SM-Fibe Laser Building: SFEL
EOS, HHG / ORS « delivery — end of Apr.
EO - Laser —/OXC/ /
HHG - Laser —]L2L - RF - Lock} | BAM » commissioning & characterisation — begin. of May
Synchronisation Hutch 18ACCT7
Hall 3 IRF - Lock | MO - RF
RF-based
| EBPM BAM * longterm goal:
4 Optical \ 4D$03 . .
Table I ~ « automated switching between the two MLOs
Link Link Link Link
15 || 13 || ™MO2]) 39" || o9
I i I I \I
| EDFA Distribution EDFA ‘e BAM * benefits:
A Ny | 3DBC2
T ' ' ' /t' | » setting one of the preconditions for longterm stable Link operation

Link Link Link Link ép Ica

o7 || 05 || MOl 03" || 01 |: L

- . ! A || B%M
1UBC2

INJ -
0%
INJ -
OXC~|| aser 1
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Envisioned Status at the Time of the 1% User Run

Synchronisation
utcl
INJ - L= Laser Laboratory
(0) (¢ EO, HHG/ORS
N - > [oXCH— OXC

Laser
'BAM||[EBPM| BAM|
RF - Gun ACC13rdl'/|-J-L-\H
>0 H

BC2

L2L Experiment
RF - Lock sFLASH

Q
(¢

1->

L2L
RF - Lock

ACCA4567 BAM

SASE

RF Gun Phase :>

Amplitude & Phase :>
I
I
®

BAM 1 UBC2 BAM 3 DBC2 BAM 4 DBC3
OXC Inj. Laser Pyro BC 2 PyroBC 3
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