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BAM System Overview




BAM Installations at FLASH

Optical reference
Laser Oscillator, 216MHz

Length-Stabilised Fiber-Links I

3fs timing jitter
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Operation Principle of the BAM

RF

Voltage 4
Timing jitter of the electron bunches is oV
translated into an intensity jitter of timing-stabilised laser pulses N
Mach-Zehnder —fr f /\\/\\/\/\"‘,\\f\./ﬁ\/\/\—
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—_ Optical Fiber
- N
| | \ i A
Laser —_— -< ' —_— — —_—

I /l -5V
|
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F3 Photodiode
|
ADCZ samples pulse at peak ?
+ + Laser ' - ‘Ill
Applied Voltage Ampél‘gagg
(DC Bias + RF Modulation)
(image https://www.aerodefensetech.com/component/content/article/adt/tech-briefs/photonics/4855) _
_ _ 16000-
Useful BAM signal slope width : 4-8ps i
Laser pulse width : <1ps 12000- "" \ N “‘r ¥
. 10000
Laser pulse separation : 4.6ns
8000
Requires an internal feedback to keep the laser pulse around 6000
the 15t zero crossing of the RF signal. 4000 el
. . . 2050 3000 3050 3100 3150 3200 3250 3300 335.0
* Feedback is slow (motorised optical delay) [sample]
. . . 1 >
*  BAM could jump on wrong signal slope losing Sample Time
iSi No. 299 Nx 4.6ns
measurement precision.
* RF Signal height is dependent on e- bunch charge.
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Overview Panel of BAMs

+ * Procedures  Feedbacks
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All Pyros Energy Gain Overview

BAM.4DBC3

| Laser 2 i Synchronisation System Status: "
— 1 D Precision

BAM & Feedback Status:
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£ e et S
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Pulse arrival tim... MLO Status Nt ERE-I- BCM ML Server WireScan Ene ‘gy Dogleg (Balandin)
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= Data Valid
ZHR RO 1[%?3? MLOZ E EE‘T E',f SLOW-FBon CRISP4@141m Screens
: cali

Average Arrival Time 0.43 ps Syne, ON CRISP4@202m OTR and Camera Control
RMS Timing Jitter 0.0136 ps Tuning ON FAST BBF on

: CRISPA@FLASH2 TR Cameras

g Lo Chirge
St F v [p113.t' 3 CRISP4 GUI OTR Stations
12.0
Laser 2 1 | J00CS Server
Charge 0.26nC 0.38nc 6.0 e it ]
- FlashForward Screens Data Base

Bunches i 1 a i | | EOS/28 g
Bunch Gate 7 1 GO0 800 1ann 1300

i rosvsn [

BAM OLA IsYNC Miscellaneous
3DBC3

IUBCZ‘ 303(2] Bl | FOECE ] e LOLA Section Overview Master Oscillator FL1 Undulator Temp
3GUN ﬁ‘ 10DBC2Z2 1 -
SRR LOLA Monitor Settings LbSyne Main FL2 Undulator Temp

a* _ 11SMATCH| LOLA Matfab GUI Air Temperature
' [ A o uﬁt wouompsy | ARRIVAL TIME 20V mains
_ucl m % BAM Main ' BAMSs & Others RF Cable Temperature
— wl SDiag Expert .EAM-TOOI GuUI Stretched Wire
: IEDEC?-LE |,
EMA:.":'CZ'SM“ 1.4 i= ij EM.SPDBciio:. 8.9 s ij =~ a FLASH Zbeamiine:
e || g D e All of these values & flags only
S s || i — make sense when at least 1
sl — ) oy o _
oo Ll bunch is in the machine.
foel Iesl, o HigheCrrerge
-20 a0
40 40 Don’t forget to unblock the beam,
R AT T before checking the BAMs.
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On-Crest Phase
Measurement




On-Crest Phase Tool

Matlab Script
used for the scans of the RF modules

DESY

On-Crest Scan Tool

info Messages

Please select an RF station

0.6

LLRF Station Select

Beamline Selact:

FLASHL |

Start

FLASH.

Free-Electron Laser FLASH = Status

>
-~ .-
-

Operations
+
Procedures

Documentatiq

Shift Document:

Set Up/Tuning

SASE Tuning

Lina¢ set up Flash1/Flash2

FLASH Statisti

Procedures

Feedbacks Automation

0. Disable all slow rf feedbacks

o
[T

FL1 FB FL2 FB

1. Check that Laser 2 arrival time feedback runs on FLASHBKR7

2. Gun phase scan

L2 Arrival Time FB

Phase Scans

FLASH Meonitoring

Shut Down Machine
Shut Down only FLASH2
Start Up Machine Restart After

Restart FLAS

2a. Go to GUN mode: close valve 1ACC1

=> watch vacuum, deactivate RF steps!
If vacuum blows up then ACC1 100M’
2b. Reduce Laser 2 charge to ca. 0.2 nC
2¢. Reduce L1 charge to ¢a. 0.2 nC

2d. With Laser 2 FLASH 1, 15 bunches
2e. With Laser 1 FLASH 2, 15 bunches

2f. Use 'On Crest Info' to store the new reference pha...

Set GUN and LASER1 phase!

2g. Recover useful Laser 2 charge (ca. 0.4 nC)!

2h. Recover useful Laser 1 charge (ca. 0.3 nC)!

Valve 1ACC1

gun phase vs. charge at T1
On Crest Info

indulator

V down!

2i. Open valve 1ACC1 and afterwards also VOO! 1ACC1 m

2j. Go to tuning mode!
2K. Recover desired charge value!
3. Prepare phase scans ACC1/39/23/45/67 (b

KillerSteerer

lock FLASH2)

3a. Correct RF amplitudg ACC1=180.0, ACC39=19.5, ACC23=304
LLRF Energy Gain SASE Tuning

3b. Set phases of ACC1/39/23/45/67 to last o
3c. Check if BAMs & E-svr work correc...

3d. Adjust energy with ACC4/5 to optimize d

4. Do the phase scans

n-crest phases

ogleg transmission.

Select the RF station you would like to scan, then click “Start”.

4a. ACC1, if OK, press “yes"
4b. ACC39, if OK, press “"yes"
4c. ACC23, if OK, press “"yes"
4d. ACC45, if OK, press “"yes"
4e. ACCE7, if OK, press “yes”

5. FLASH 1 & FLASH 2 ready for operation!

ool with
Matlab GUL In case of
problems, please give a

ack (MLK.Czwalinna)

J—

looks OK (see next slide); if so, press the button “Yes” (not visible in this screenshot)

| BAMs@FLASH | Czwalinna, M.K., 17.11.2017

Then repeat with the next station.

Be patient, the tool is taking data and evaluates the fit to the data points. Then check whether the fit curve

Wait for the tool to set the new reference phase. The tool will tell you, when it is ready for a new scan.
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On-Crest Phase Measurements

For On-Crest Scan:

RF Amplitude is kept constant,

Acc. Module

Vace

&

1.3 GHz sine

Magnetic Chicane

Low energy

But a change in energy is introduced J é

from the change in RF phase.

On-Crest Scan Tool

ACC1

Arrival time measurement with BAM: 3DBC2

Estimated on-crest phase is: 1.8 +/-0.079 deg |

195

Typ. 2.5ps

Arrivaltime [ps]

175

Start

Gancel

— . Y 7. VX PR, . .
-4 2 0 1YUtc 94 6 8
ase setpoin eg

Check Results
Set new on-crest phase ?

Yes No
@ No, only print to logbook.
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Info Messages

Please make a decision how to
proceed.

Ef =FE; + AF
AE = qv::n,cc C05(¢)

AC C3 9 On-Crest Scan Tool

Arrival time measurement with BAM: 3DBC2

Estimated on-crest phase is: 3.6 +/-0.055 deg |

b
>

Typ. 1.2ps

i Start
N
7

Cancel

Armival time [ps]

198 20deg

&
~
5

0 5 10 15
Phase setpoint ACC39 [deg]

Check Results
Set new on-crest phase ?

Yes No
@ No, only print to logbook.

Info Messages

Please make a decision how to
proceed.

ta,0

ACC23

20

19.5 -

Arrival time [ps]
s
n

©

175 -

ta1 Z

At =ta1—tag = f(AE)

% -

On-Crest Scan Tool

Arrival time measurement with BAM: 4DBC3

—— Estimated on-crest phase is: 0.0 +-0.012deg | / \

Typ. 2.5ps

Start

20deg

Cancel

Info Messages

Please make a decision how to

-5 0 5
Phase setpoint ACC23 [deg]

Check Results
Set new on-crest phase ?

No

Yes
@ No, only print to logbook.
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Ideal
curve

Arrival time [ps]

Large

GUN - BC2 Section ke
Pandora
iGN e Ao WioAcCT HuBc2 - i
0,089 0503 20501 0396 0082 s
Suoh-068 | |S000-808 | | SU06-488 $000-200 S050-083 oo e (1038
-0.059 -0.501 -0.458 0.400 -0.083 m ] o9 028
[« |
002nc
0,080 0836
I =
' 1 m m L
5380 ExE
ViGn Viecz
2478 0.0%0 0571 0016
el 406 $000-080 Su0-820 $050-036
2176 0.050 -0.570 0.6
v |
On-Crest Scan Tool

Arrival time measurement with BAM: 3DBC2

[—— Estimated on-crest p!

hase is: -0.9 +-0.015 deg |

This can be a problem of orbit
through ACC1/BC2:

¢ Check whether (especially
vertical) orbit changes during the
phase scan

¢ Correct orbit with (vertical) GUN
steerers

e _Then repeat the phase scan.

Gancel

Asymmetry s

Info Messages

0
Phase setpoint ACC1 [deg]

Check Resuls

Set new on-crest phase ?

Please make a decision how to

proceed.

Yes No
@ No, only print to logbook.
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ACC1

On-Crest Phase Measurement :

19.5

Armival time [ps]

On-Crest Scan Tool

Arrival time measurement with BAM: 3DBC2

Estimated on-crest phase is: 1.8+-0.079 deg |

Typ. 2.5ps

P Start
165 104 Cancel
-4 -2 0 L g Ut 94 8
ase setpoin eg
Info Messages Check Resulls
Set new on-crest phase ?
Please make a decision how to Yes No

proceed.

On-Crest Scan Tool

Arrival time measurement with BAM: 3DBG2

No, only print to logbook.

@

BAM measurement is not correct!

8.8 .
| —— Estimated on-crest phase is: 5.0 +/-0.095 deg_| Probably on wrong Slgnal Slope .
8.7
N

o6 - Need help from Expert.
- Only 500fs
% 8.4 :
£
Sea
5

8.2

8.1 [_‘/

Start
8
5 Cancel
5 0 5
Phase setpoint ACCH [deg]
Info Messages Check Results
Set new on-crest phase ?

Please make a decision how to Yes No

proceed.

@

No, only print to logbook.
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Jntra-Train Feedback
(longitudinal) (arrival time)

or simply:

Fast BAM Feedback.




Fast BAM Feedback on ACC1 Amplitude

Tunir ram.->| Print
Energy/Wavelength Pyros GMD.-TOK  Energy (TUNNEL) Charge @ dump
0.090 0403
S05 MeV +- 0.06% Show All 9DBC2.1 4DBC3.1
0213 0631 J owntok 74.3 pJ 210.1 pJ 0.25 nC
il apBc22 | apBcz2 | 290 gecol A:2b3  cwpae  10mm j 10mm 0.35nC
<0.396 <0121 0.048 S§mm [ 10mm

PLEASE make sure, that this Feedback e
wes B x|

= SFLASH undulator is open.

is OFF when loading a new file OR

during SASE Tuning ! e

0.36 nC

KLY3 KLY2 KLY6 KLYS KLY4
o o = e 5 e = e
bt FL2 undulator is closed,
undulator is closed.
| Common Flash 1 Flash2
Laserz ﬁ aﬁz;guz JoFF| Linacomit Fa |DFF SFLASH orit FE]E‘ THz arbit FB I| D°9'39| ORS sFLASHJ um_qmnj DUMP Orbit |
MAIN.ACC1
I Bunches 345 | slow RF FB A
Main Contral Status Subsystems sh 1 YRy BCM 9DBC2.1 cor... — ACC1 Phase BCM4DBC3.1 cor... — ACC23 Phase Energy Dogleg — ACC45 Amplitu...
AAAAA Kiystron | RFGate [“Ei FB onioff aw averaged RS AT W averaged S aw averaged A
e ] Buges b 0087 0084 <. 0.084 0400 -0.405 < 0.409 2 904.71 90477 _904.41 &
a—— Flash [ FBokay?
ieroek
prass +.4.45 [ e 100; FB rols BAM 3DBC2 — ACC1 Amplitude BAM 4DBC3 —+ ACC23 Amplitu Toroid 3GUN =+ Laser 2 Attenua
4t g 1003 ntra-Train F R | ewegad o = R
S T = pe— i Won acci ) 18016 180.18 +184.28 | | 16:539 16.528 +_16.29 [l 02572 02579 0.258 [
p— o I e tockns — ACC1 ACC39 ACC2/3 | ACC4/5 | ACC6/7 Staetara Iogioe undulater
T ekt el SET Vector Sum Flash2 53.000 159.81 19.40 307.32 311.27 164.80 H10SMATGH H1ZSMATCH SASE Info
] Paschiseh 922.9 MV AA AAA AAA AN AN AA AAA AN AAA AN AAA AN AnA Aan AnA AAn FEL
At gy sp | 53.000 H| 1e0.31 M 19.40 H| 310.52 Ml 314.17 Hl 161.80 Ml -.0.488  $1.000 | 7, s
RBV Vector 8
S — 9;;:":‘"‘, old 53.000 MVim 160.31 MV 19.40 MV 308.22 WMV 314.27 MV 161.80 MV 454 H oss0 | DD rocation
e RB 52.989 MV/m 158.52 MV 19.38 MV 310.58 MV 319.74 MV 15773 MV 0485 1.001 2 FBD
= Alignment
i Ampitade Phase
" Main Solenold | gagp 5 0.80 4.90 -12.00 9.08 0.00 0.00 VISMATCH  VI4SMATCH | sa
1962 a-
312.2 A B D P P [P s Wiy A AN AnA
5015 g = + 1. +. 2.
gt [T e ) 4 Bucking coul|PMase| ¥, 080 |+ 772 T Z711.60 M + 1a.08 B + 0.00M|+ 0.00M :.l.33¢ :.2.6%2
15005 S 259 A old 0.80 deg 462 deg -11.60 deg 12.74 deg 0.00 deg 0.00 deg 1.606 . 2.582 I =
158 5 RB 5.19 deg 6.89 deg -11.63 deg 14.21 deg 23.83 deg 26.20 deg 1536 2.654
= . Screen 7
J— i on-crast 27deg 2| 00deg 2| 00deg 2| 00deg 2| 00deg 2| 00deg 2|
e s e o Ol K o ol s e o 01-11-2017 08:53 | 01-11-2017 09:05 | 01-11-2017 09:07 | 01-11-2017 09:08 | 01-11-2017 09:10 | 01-11-2017 08:11 Use Magnet ML (expenmentall) __more_ |
fus] L
Laser MO WM Klystron Bunch compressor
BAM
Pickup

Cryomodule

-

BAM Signal

Fd
AAAA )UU\& (Still) Only available for FLASH1 bunch trains.

Cavity Field
Signals

Modulated pulse

[Amp., Phase]

-

£om Laser Normally, FL2 bunches should not be influenced

Leser pulses from FB action on FL1.

LLRF MTCA crate BBF MTCA crate
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Fast BAM Feedback on ACC1 Amplitude

Be sure that at least the BAM.3DBC2 is OK.

This FB is switched on last , after RF settings had
been tuned to final values & shortly before handing the
machine over to the users.

Open this controls panel.

Adjust the BAM SP (set-point) value (see example)
Usually between 25’000 and 35°000

start with center value of the bunch-train data

Click on Enable Checkbox.

If SASE drops a little, try to fine-tune the BAM SP on
the hundreds digit.

Open the “Arrival Time Jitter Display” (Matlab tool) :
select BAM.4DBCa3.

Arrival Time Jitter displayed should be around 20fs.

(see next slide)
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FLASH BBFEnabled [ ] Print
Bunch Pattern from Timing Parameters RF field error signal input
50 —_ 10000
] Beamdelay | sass
0
3.0
20| il
=l atlab scripts Sl
0 = ; Display arrival time Jitter 20000
oo 200 ado ebo sdo 1000 1400 1600
0 30000
Bunch Counter from Timing
1800 7— 40000
50000 : T
2000 2000 6000 1000 = 1400 2000,
GAIN - RF field
T e
60b0 1000 1400 2000 8=1 280
[, [ |
BBF Matrix Limits orrection term

|__ow000r | 0.0000

|
Scaling Factors

an
Amplitude L

if

Q> ©>
Q> ©O>

Update
Update
Original BBF Matrix

[ DL‘IZEDBi 0.0000/

| o.oaao\aj 000001
Restore

600 700 800 900 1000 1100 1200 13°|]"

5
an
Phase 1z
¥

Also, FB reduces the arrival time jitter.

- Check with BAM.4DBC3!

[ o0zs0 | n.anao'—j+

Ampl | 0.03 [v] Enable

Phase | 0.0} " (1+ﬂmAJx[A'

Corrected error signal

A
'] 1

l} T h U B
-2000 2000 600.0 1000 1400

T
2000
1]
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Fast BAM Feedback on ACC1 Amplitude

Keep these 3 panels opened & print to logbook from time to time.

®

o

ece Figure1

| File Edit View lnsert Tools Desktop Window Help

Dadds B S5 098£- 2 08 n O

L)
| MAIN.ACC1 nam aar enasies [T ==n -~ |
‘ Bunch Fattem from Timing Paramete = RF Tield rror signal input
Main Control Status Subsystems Boamdelay 58955 — o
. | Fpewoni— ERESWRE] 30 i e
Voltage H 204 1]
ol Matlab scripts ol
Interlock b 780 40 odo slo 1abo 1500
ase Y I} 30000
Bunch Caunter from Timing
A0
1200-|
LLRF Expent [ DAGWiewer 1 - -
—| —| [ 20 000 ooho o0 | v4ho 2000
Indlvidual Cavities Ao L
o 1 AN - RF fiakd
put vag| 200 zobo a0 14ho zmh B=1] b j—:
sdbac
Icﬂ_si BEF Matrix Limits Gorrection term
licl Lysraing FF _Rst| ZLT! ooz | aoooo=] Ampl [T | Enabl
[ Beam loading compensation VRafi e e = 1 =g
PVs | €71 00000t | n.0000 Phase s.00— (1edAla)x
1] - == LU
[l Amplitude Phase
kHE - - 435 Scaling Factors Comected eror signal
=i Keep this differencg | ampttoce 1.8 tnane g
o A e e, s
5 Phase 1.00 e
wei Small. y ] A | “1.08 i)
10883 Onginal BEF Matrix 2000
42 N —
1595 o0z32| [ 0000 3000 —
150.45- 2k " ooo00/ [ o000 000
4. R - -
so 70 oo st whe 1100 !ﬂ &l o0 alo oo wbn 1(:3}1 # 2o 7000 " eoho  agbo | vabo ZﬂllEI |

ACC1:

Might want to adjust the FL1
Amplitude Set-point,

To shift the green set-point curve

o it Beam arrival ime monitor: 4DBCA ; average pulses: 100
965 A
5 A,
i -..ﬂ.‘._.__hw’_'
I
Lk N

Arrival tima [fs]

1045 |+

hanC
i S

A%

e _,":

150 200

L L '
150 200 250

Bunch Number

In case you see here rather big oscillations,
Better switch the feedback OFF,
And inform an Expert.

Onto the black measurement curve.
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Slow Arrival Time
Feedback




Slow RF Feedback(s)

FLASH . ® T T (S O N BAM FB Gain values are always positive

=K -— < . p | | & | &3 . .
= | ese Uy [eRi [EESER [Siedetl Prseui (el [Esmaiy If you need to switch to negative values for
slow RF FBWFLASH1 |Other FBs Undulators Se MV the feedback to be acting into correct
Controls Slow TDS RF FB sFlash easy undulater Controls direCtiOI’], then the BAMS are nOt Working

correctly. = Inform an expert.

Mon/Act: Laser / Gun Chicane Server FLASH2 Mon/Act: Laser / Gun

-y Mon/Act: Charge / BC2
Mon/Act: BC3 / Energy Intra Train BB FB

e P FLASH e |

| Measure RM
¥ FB on/off
Orbit FB - Linac Orbit FB - sFLASH Orbit FB ; T CHARGE

1 Enabled [ Eie ol Enavied [N
overview Ovarview ik S| o | s =) e [ | [T
I Tt ] . p |Laserzaten.  [+|  [4DBC31 comected [+ 4 [Prasescczz |+
Mon/Act History Mon/Act History v — ! L L . L . L .
Controls Controls 0 1 2 'i A i
130 +.20.0 39 tou2-0
able ‘:i HG2 BGM Enabled [ REA B Enabled S(
: [9DBC2 1 corrected [ | . » |PhaseACC1 |~|  [4DBC3 [~] - |AmplAcc2s [~]
Laser Gun Charge . ]
Amplitude  Phase AnA Ann
1 -
Active: =
$ ; g s
Status: 2 + 5 20 . .10
Enabled !7 ERGY Enabled [—?
i | : [
[ |ampt. Acc [EnERGY DOGL | [Amp1. Accas

Gain m'ay be'used for tuning
FB response

The Feedback Gain is an allowed knob 7 Seudad
Monitors / Actuators 1 Maonitors / Actuators 2 | Monitors / Actuators 3 ‘
for optimising the feedback response.
Expert ‘
But use careful (compare next slide) Status:  Feedback Is on! staws: [
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Slow RF Feedback(s)

FLASH. Print

l_a\mmma Detais |

1. bunch 50 samples Limits: off | MONITOR10 n_nm._‘

@ ACC23 Phase

& BCM 4DBCG3.1 comected

Example:
BAM.4DBC3 on ACC23 amplitude.

Mean: 0478 |- use s oot | Targot: | -0.4820(-+/ 0 Correction done:  0.105

Status: ok s E Status: ok s 158 1ass

@ BAM 4DBC3 1. bunch 80 samples | Limits: off | monToRi3Delas | @ ACC23 Amplitude ]
Optimisation possible via following N '

knobs: ‘ wsell

* FB Gain (see slide before) :

* No. of Samples used for Averaging: B
Usually, the BC2 feedbacks @ Energy Dogleg Aikunch_ o0 sanples. iimiczor SN
average less (= react more often) than
the BC3/energy FB loops.

e Limits around the Target Value.

ection done:  -0.623

ACTUATOR17 Delais

As shown here, the FB is acting fine!

Correction done:

Mea 903551

But possible problem: If the corrections applied Status: ok ; :
are jumping in single & big steps up and down, Monitors / Actuators 1| Monitors / Actuators 2 Controls Panel ExpertPanel |
the gain of this feedback loop is too large. s Fesdtackiaont —

DESY. | BAMs@FLASH | Czwalinna, M.K., 17.11.2017 Page 16



Some more or less useful information




Experts to call in case of questions...

version: 21.08.2017
Sorry, is already outdated.

Any problems with Organigram, MSK
the BAMs ?

(hardware & operation) Gruppenleitung | Mk

Maschine Strahl Kontrolle
H. Schiarb/ F. Ludwig / Ch. Gerth

G. Ayvazyan Admini
Marie K.Czwalinna Fachgruppen [
Christopher Gerth e Ve N o \emas o O\
ns Op er er Low Level Special Optical Analog Digital Software Firmware MicroTCA
Bernd Steffen RF Controls Diagostic Synchr. Elektronik Elektronik Develop t |[Devel t || Tech. Lab
J. Branlard Ch. Gerth Q,Syéle/" F. Ludwig M. Fenner M. Killenberg L. Butkowski T. Walter
J. Muller
h [ Mitarbeiter: Mitarbeiter: Mitarbeiter: Mita = Mit. 4 Mita = Mitarbeiter: Mitarbeiter:
EXpert'ma"lng IlSt- M. Omet B. Steffen M. Felber U. Mavric K. Przygoda M. Hierholzer S. Fridman J. Marjanovic
H Ch. Schmidt J. Miiller M. Hoffmann R. Wedel N. Shehzad R. Rybaniec B. Griinwald
Sdlag@desy' de S. Peiffer E T. Lamb H. Pryschelski A. Rosner M. Viti B. Yang S. Schuster
M. Grecki J. Roever FiZ S i J. Szy ki T. Kozak N.N.
C. Glimils M. Titberidze G. Méller G. Varghese N.N.
B. Sczcpanski N.N. N.N.
D. Kiihn
Aufgaben: Aufgaben: Aufgaben: Aufgaben: Aufgaben:
Betrieb von Betrieb HF Wartung & Software Firmware Technologie-
XFEL/FLASH Synchr. XFEL Entwicklung Wartung und Wartung und Transfer von
REGAE/PITZ FLASH/REGAE || Digital- Entwicklung Entwicklung MicroTCA
AMTF/CMTB SINBAD Elektroniken XFEL XFEL Service,
TARLA/... Entwicklung FLASH FLASH Beratung
Long. FB Analog- REGAE REGAE Auftragsarbeit
XFEL, FLASH Elektroniken SINBAD SINBAD Projekte
k & A A A A o

Labore: }/Timing Labor

Any problems with OR questions / /ming kabe
about the optical synchronisation ? slpiiag
S. Ruzin

K. Brede
(maybe on user request) Aufgaben:

Timing Vor-beschleunig Entwicklung und Betrieb Orbit FB: Stand 2017/08/21| Page 1
+ DESYII Magnetsteuerung PETRA. XFEL Lond. FB: PETRA

Jost Miller
Matthias Felber Any questions about LLRF or fast Feedback(s)
Thorsten Lamb .
Cezary Sydlo Specifically about the Julien Branlard
On-crest Scanning Tool: Christian Schmidt
Expert-mailing list: Sven Pfeiffer
LbSync@desy.de Marie K. Czwalinna
Christian Schmidt Expert-mailing list:

lIrf-operations@desy.de
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