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Free-electron laser FLASH
= Multi beamline FEL Operation

= Beispiele flr Betriebszustande

Timing System
= Bunch Pattern Word und Bunch Pattern Table
= Special Bunches

MPS

= Beam Mode und Section Pattern
= Limitierung des Bunch Patterns

Injektor Laser

= Anschluss an MPS und Timing
= Erzeugung des Laser-Pulse-Patterns

Hardware

Operating Panels

Spezielle Anwendungen
Operating Issues und Ausblick
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Beteiligte Systeme und Personen

> Enge Zusammenarbeit der Kollegen aller beteiligter Systeme war
malfgeblich fur die erfolgreiche Inbetriebnahme des Systems

> MicroTCA Timing System:
= Arthur Aghababyan, Holger Kay, Kay Rehlich und Christioph Stechmann

> Machine Protection System (MPS):

= Jurgen Jager, Sven Karstensen, Robert Kunze, Kay Rehlich und Martin Staack

> Injektor Laser:

= Christian Grun, Olaf Hensler, Karsten Klose, Juliane Ronsch-Schulenburg, Siegfried
Schreiber und Torsten Schulz, Bernd Steffen
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Free-electron laser FLASH

> Multi-user FEL operation (800 ps bursts / 10Hz Repetition rate)

= Parallel laufende Experimente mit unterschiedlichen Strahlanforderungen

> Drei Injektorlaser-Systeme
> Neuentwicklung: Timing, FLASH2 MPS und Laser-Controller

> FLASH3 Beamline (FlashForward Project) im Aufbau

. Soft X-ra
RF Stations Accelerating Structures sFLASH Undulatorsé

VVY v vV Vv

B R

RF Gun  Bunch Compressors
Lasers

5 MeV 150 MeV 450 MeV 1250 MeV

Photon
THz Diagnostics

Beam Dump
FEL Experiments

L

< 315 m
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Exemplarisches Bunch-Muster (Standardbetrieb)

> Maximale Variabilitat des Parameterraumes fur jede Beamline

> Parameter: 1 FLASHI sub-train
q
" Ladung FLASH?2 sub-train
= Repetition Rate <« —>
50 ps next
= Anzahl der Bunche gap macropulse
= (Energie)
= (Kompression) . | | —>

800 ps macropulse 99 ms

> Lucke zwischen den sub-trains fur LLRF-Anpassung und Kickerpuls
> Unterschiedliche Laser fur jede Beamline

> Variable Zuordnung der Lasersysteme (Laser1, 2 und 3)
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Betriebsbeispiel vom 05.10.2016

> FL1 user run IRSH g LASH oML Diplaoml AASHDAGITORODMUI

fsH. FLASH Transmission Display ==

— Prrd__|
| 98 nm / 812 Mev ey FLASH1: Charge vs. Toroid
= 420 bunches /1 MHz -

320 pC P

nc] FLASH2: Charge vs. Toroid
0.16

100 pd GMD-T (10/10)

0.1
0.08

10DBC2 1UBC3 5DBEC3 18ACCT 4TCOL TORS 11SMATCH 12EXP 9DUMP

0.06

= |Laser 2

0.02

T T T T T T T T T T T
3GUN 2uBC2 10DBC2 1UBC3 5DBC3 1BACCT AFL2EXTR 18FL2EXTR 1FL2SEED4 9FL2BURN TFL2ZDUMP

> FL2 user run i -
T — O m

[ o9 | e
[ 8 | 106 kw ©

0.01 kw

= 20.4 nm /810 MeV

-]
RN RO
[ 7 | = oooooooooooes ©
o7 | °
= 12 bunches / 250 kH @
unches YA [[Gox= | Details for Toroid 3GUN
AT Charge 0.322 +- 0.003 nC Charge 0.112 +- 0.001 nC
420 bunches 12 bunches
|| p Transmission absolut: 100.00 relative: 100.00 % Transmission absolut: 100.00 relative: 100.00 %
Siali::ﬂos 56),_FLASH DIAGITOROIDI3GUN; Bur=49574208
||

150 pd GMD (10/10) =

0.00
32f 0.35-3
STS. v 0.3
MESSAGE.FLASH1 no error, number of bunches : 420 10.25-]
MESSAGE. FLASH2 o error, number of bunches : 12 0.2
DEVICE.INFO Device 0.1553
12 undulators o -
STS: 12
nnnnn
.
650, T00. 750, 800. 850, 8900, 950, 1000 1050 1100 1150 1200 1250

Laser 1
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Betriebsbeispiel vom 07.10.2016

> FL1 THz operation

= 9.8 nm /812 MeV

25 bunches / 200 kHz
320 pC

160 uJ GMD-T (10/10)

= Laser 2

> FL2 user run

= 20.4 nm /810 MeV
30 bunches / 250 kHz
40 pC

45 pJ GMD (10/10)

12 undulators

Laser 3

sun/FLASHdiagitoroid FLASH ToraldML Display.xmi FLASHDRGITORODMLI/
fsh. FLASH Transmission Display =

nc) FLASH1: Charge vs. Toroid
05

0.4

0.3

0.2

0.1

3GUN 2UBC2 10DBC2 1UBC3 SDBC3 18ACCT 4TCOL 7ORS 11SMATCH 12EXP 9DUMP

nc] FLASH2: Charge vs. Toroid
0.

0.3
0.254
0.2+
0.15+
0.1

0.05+
0

3GUN 2uBC2 10DBC2 1UBC3 5DBC3 18ACCT 4FL2EXTR 18FLZEXTR 1FL2SEED4 9FL2BURN TFL2DUMP

Transmission [%]

100 99 |(I(I 100

e o () e (— e D .
° °

100 100 100 100 100 ©

mAaRsmmRsmREREAEm
Aasssassssasn 7
{100 0 kW ©
5.53E-3 kW
a
P ]
{ 100 e oo ©
100 m °
m
Details for Toroid 3GUN
RS Eheme 0323+ 0002 nc ALELE Charge 0075  +- 0001 nc
25 bunches 10 bunches
Transmission absolut: 100.00 relative: 100.00 % Transmission absolut: 100.00 relative: 100.00 %
Static Infos Inc1 FL
POS: iE

SYS_MASK:

TS.ONLINE
MESSAGE FLASHI o errar, number of bunche
MESSAGE FLASHZ no error, number of bunche
DEVICE.INFO Des

- 0.7
5125 ST
- 5:10 (W
vice O
ERROR.STR ok o
s1s: 12 0.2
0.1
i ] T
650. 700. 750. 200, 850. 900. 950 1000 1050 1100 1150

1300
Tus]
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Betriebsbeispiel vom 24.10.2016

> FL1 user run ISP diag ored FLASH ToroM_Dsplayaml FASHORGITORODMU/
fsh. FLASH Transmission Display

= 30.3nm / 461 MeV 1), FLASH: Charg v. Tool
= 1 bunch
200 pC
100 pd GMD-T (10/10)
= Laser 2
= LOLA: 55 fs rms m

> FL2 user run B o B m a5 —
- 51.8 nm / 461 MeV 7 om =K
000000000000000000000000000000000000 0113 +- 0002 nC
= 93 bunches / 200 kHz s v 000 e o0 T e 0080 e 100
- 100 pC -
= 16 puJ GMD (5/7.5) Ea ‘ T .

9 undulators

Laser 3
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MicroTCA.4 Timing System

Definition der Zeitstruktur des Bunchpatterns jeder Beamline
Eingabe des Wunschpatterns durch den Operateur (doocs server)

Erzeugung im Timing-Master und Verteilung an Slave-Module

/svn/global/timing/x2timer/MainTiming.xml FLASH.DIAG/TIMER /FLASHCPUTIME1.0/FLASH

WiChtige Featu res: Main Rep Rate: 100 Hz FLASH2 rate: 10 Hz
| FLASH2 |
= 1 BunCh POS Enable: %] Enable: %]
) Close Shutter: [_| Close Shutter: [_|
" Max BunCh Duratlon Number of Bunches: " 2 5 Number of Bunches:
= Visualisierung der Beamline Bereiche Repetnion Rote: [ Repetion Rae:
= 10 Hz / 1 Hz Operation
= Beamline Enable

0. 100.  200. 300. 400. 500. 600. 700. 800. 900. 1000 1100 1200 1300 1400 1500 150?
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Timing System - Bunch Pattern Word

32 bit Register definiert eindeutig jeden Bunch

Eingabe durch Operateur im Timing Master 31

} Special Modes

/svn/global/timing/x2timer/MainTiming.xml FLASH.DIAG/TIMER /FLASHCPUTIME1.0 /FLASH

Main Timing Controls
Main Operating | Special Bunches | Expert | Bunch Pattern Table e

Main Rep Rate: 100 Hz FLASHZ rate: 10 Hz

FLASH 1 [ Flashz |

Enable: J Enable: J .
Close Shutter: [_| Close Shutter: [ | | } Beam I ine

~ A

Number of Bunch 19 Number of Bunch 25
umber of Bunches: umber of Bunches:
H
42 12

. v
1 MHz | v ¥ Repetition Rate: m H

aser: aser:

Repetition Rate:

1. Bunch Position: = us 1. Bunch Position: 1200 —JTHY

- Laser
Max. Bunch Duration: = us Max. Bunch Duration: g Hs

. 500. 600. 700. 800. 900. 1000 1100 1200 1300 1400 1500 1600
t

- Ladungsbereich
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Timing System — Bunch Pattern Table

> Array aus 7222 Bunch Pattern Words

31 [ o[ sooar g
= Abstand 9 MHz, Lange 802 us - -
= Definiert Zeitstruktur des Makropulses N -
= Ungenutzte/ungultige Positionen sind = 0 =

. [ | 9 8004F %

= Erzeugung mit 10 Hz =
Main Operatit Special Bunch Bunch Patt Tabls Main 'I'Iming COHtI’OlS@ g

;; g E enabled on trigger 25 to reduce rep rate : 1 8 8004F %

; iu ] =

; : ] 27 8004F %

E o =
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Timing System - Special Bunches

> Manuelle Eintrage in die Bunch Pattern Table erzeugen:

n Main Timing Controls @
P = 5 Print eLog
Main Operating Special Bunches Bunch Pattern Table

= CRISP
Insert two different special patterns A and B into the bunch pattern table
LOLA/TDS
]
LOLA A Enabled
First Position: | ?02.99|Z|‘ [us] First Bunch = 700 ps Bunch at: 702.9908
= Wire Scanner Rate: 10 Hz

Step (9MHz Raster): | | a5

Special modes

L

Beliebige Pattern

FLASH KFEL
TD'S Inj
CRISF Kicker TDS BC1
LOLA TDS BC2 Special modes
Wire Scanner Wire Scanner
P hoton mirror

—— enabled on trigger 23 (reduced rep rate)

Main dump
SASE 1 e-
SASE 2 e-
54 5E 3 secial Destination

SASE 4 secial
SASE 5 secial

Seed 3
Seedd
Seed 3
Seed 2
Seed 1
12 Laser2 Laser selection
I2.Laser1
H.Laser3

H.Laser2
H.Laser1

B AT I T AT IIT T

B TR TITTT I T TTT AT I7T
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Machine Protection System (MPS)

> Schutzt den Beschleuniger vor Beschadigungen

> Sammelt Statusinformationen/Alarme diverser Komponenten

> Setzt Limitierungen des Bunch-Musters

BIS SPS
& BIC

o e s

RF Gun
Lasers

v
MPS Master € MPS Slave

T— MPS Slave l
T— MPS Slave
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MPS — Beam Mode und Section Pattern

Beam Mode Vektor Section Pattern
31 31 ]
GUN ] GUN und IDUMP
Mode #bun —
[ Single 2 u
= Short 30 - | ACC1 und BC2
s| INJECTOR Mod |
o edium H ACC23 und BC3
— Full ” —| ACC45 und 67
= Limitierungen durch: | FLASH1 und FLASH2
FLASH1 Schirme :
FS-BT |
D11SMATCH -
FLASH2 D9SMATCH —
Dump-Rotator |
| Vacuum Ventile N
[ BLM slow-protection [
[ | Kollimatoren [ |

0 0
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MPS - Limitierung des Bunch Patterns

> Limitierung im Timing Master durch Beam-Mode und Section Pattern

Wunsch korrigiertes

Pattern Pattern .
Operateur > Timing Master > Timing Slaves _|—‘

A |

T—- [ Beam-Mode Vektor
- I Section-Pattern Vektor
BIS SPS

BIC

> MPS Master > Aktualisierung der Tabelle mit 10 Hz

MPS Slaves _’_‘
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Verbindung Laser — MPS - Timing

o Korrigiertes Pattern
Timing Slave
Beamline- und Laser-bit
—> PCell
Laser Pulse-
Controller
—> Shutter
T e Fast Alarm Signals
9T "FUASH1, FLASH2 und FLASH3
> Timing sendet gewunschtes Bunch Pattern > Laser Pulse Steuerung
= Laser und Beamline Information = Pockels-Zelle
> MPS sendet Fast Inhibit Signale = Shutter

= Signale sind Beamline zugeordnet

= Latenz: max. 4,5 ys (abhangig von Anzahl der MPS slave Modulen)
= Pcell Inhibit

= Shutter Inhibit
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Erzeugung des Laser Pulse Patterns

Pockels-Zelle 2 Shutter

Amplification Stages

1047 nm
Pulse Picker I Nd:YLF I I Nd:YLF |

523 nm 262 nm

—

Frequency
Conversion

Variable
Attenuator

Aperture =4

W

Pulse Picker

I Nd:YLF i Nd:YLF

o

I

Plate

Imaging to
cathode

Umsetzung der Timing und
MPS Signale

= Ansteuerung Pockels-Zelle
= Ansteuerung des Shutters
= Erzeugung von TPS-Gates

= Sicherheits-Features

Actively mode-locked Nd:YLF Oscillator to RF gun

Modulators 108 MHz 1.3 GHz 13.5 MHz

Resonator
IF I B length control

Optical X-
f ound rip= 27 MHz )I] correlator
N
I 1
108 MHz
1.3GHz __ 13.5 MHz Nd:YLF Synchronization

TTT -

Lasr | Fhercuned
Master RF pump
Oscillator

Laser

I"m”“\lmﬂu
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MPS und Timing Hardware

Beam Interlock Concentrator MPS Slave (FL2DIAG4)
Beam Inhibit System

BIS SPS

£

— == il i MPS/Timing Master

__
%
\
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Laser und Timing Hardware

LAS ER2

.l -

| 3.13:.-” e

I

il
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FLASH1 MPS Signale

-- Free Electron Laser in Hamburg

> Ubersicht aller Systeme

[Em-m ]
[EomoE)
S 2 s = Beam Mode (FL1 und FL2)
IDUMP ACCH BC2 ACC2 ACC3 BC3 UND
.
= Operation Mode
n
|
S e = |nterlock
Interlock Operation mode (Flash1] Beam mode Toroid prnt. system Suhsystems Section dlsplays . .
Flash 1 Flash2  Flash1 Flash 1 Flash 2 3GUN- FLZEXTR - N BLM alarms
5 T o s e rma G B0 e Ssawwem || o = BLM Signale nach Sektion
. Analysis mode _* Short (max. 30} _ No charge 7 red: alarm
MPS interlock E*FELW% j &'ng mﬂ“mm’g Single bunch loss EER S BN PriSoios J Beam limit
Laserinhibit E Slice mode alarm _
GunRF ? Undulat:
Lt B3 Tuning mose natuseg | EXPertView e = BIC (inkl. TPS
eyt = Bis BiC BEsE Bt .
Beam loss protection B Laseradust No charge FREE CEIRS
[ BLMs undulatordump B Single bunch loss e wEes o
Show limiting elements: Slice mode alarm LTCA MPS EiEe & g
Integrated loss
AR o | cowsTco T arsFunot — sz T
4, FEL required tums to green 1GUNMIR OTRSTCOL TCOL2 qysrynnz SFUND  QSUND135 UND
S 2GUNMIR aeTcoL &I arsrunoe &lm oo &
{bry reset in Vac-win) ZGUN/SLIT Q8TCoL Q1SFUND4 Q5UNDS
! 2 u 1 e e B g | & - |
8t |y A ] |Aarm ssuucor & 1 — L | e =
S commod = T T T [T T [T I [T [ [ 1]|Mask et o o wareio oo e
i e o
yoce (AT 1|Aam i i e, o nse [|&H
S raswt | = T O T T T T T 0] | Mask Vot Fartn & e = | AL = o | EO8E T B e B
gcs | I T T T T T T T TTT[]|Aam asrins e v Higl'y | mi. el s [
O ] | Mask == BEE siess o secox el Srroue
prvpet s e == e =
BIC 4 I T[T []]]aam e 5 ot umce e oo asarres [T g | ST Zoraoine
.‘ T T I T LTI T[] Mask e - a1avacz s oTReoRS cncamarcoll—| & fonawon 8
H1BC2 OTR 5083 OTR 10CRS ORS Q15SMATCH| ‘OTR SDUMP ]
BIC 5 .\ EEEEEEEEEEEEEEN :':a"": e R L e &E o e
jas| low Cooler
D A e = s ==
sics | o I ] | Alarm o1 0ecz e B e B reors B |
T T T L L T L[ []]Mas e e
BICT LTI [T []]]|Aam ey orzers T cou oz carzens
O T T ] | Mask Srosecs Corizmira S st rasi2
Bics | I I T T T T T T TTT7|Aam o Bl I vl < i et )
OO TP | Mask e e SR R e e
poco [T T T T T T7|ARm ormeoscz Siree Bl o | & e B
= FLASHZ LITTTT T ]| mask oTR 100862 QsFL2EX.. QsFLaDUMP QaFLosAs Redundancy
28 Fail CLLGEE=2 QIFL2SEE. QaFLasAS. 12011
‘ | | ‘ | | | | | | | ‘ | | ‘ | | Alarm B Coll Temp1 EEreE QaFL2SEE QaFL2SAS. 12002]
8ie 10 | B [ T T T T T T T ]| Mask Do e S g | o e i
Beam permission Flash 1 Cell Water T QerLasEE Q2FL2BURN 40012)
[F; Beam permission Flash 2 Cmm o ACC2 qireon gl S QaFLZBURN 03
Hardware alarm to BIS worcez -E azrest iy asmuzsee {1 | =4
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FLASH2 MPS Signale

Laser & Shutter Inhibits | Bearmn Modes | Operation Modes | Section Avail

@ FLasH
0 17_7__1_

Beam Vet

=

Ubersicht FLASH2 Hardware
= Beam Mode (FL1 und FL2)
= Limiting Elements

Aufschlusselung nach MPS
R Slave-Modulen
= Dezentralisiertes System

FL1|FL2

Instances

Health:  Serve

= Verarbeitung der Signale im

FZDIAG1T

Slave Modul

F2DIAG13

Expert Details-Panel
= AufschlUsselung aller Eingange

= Event-Historien
= Ubersicht Transferalarme
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Laser Controller Ubersichtspanel

> Ubersicht Uber die gesamte Signalkette
= Timing > MPS > Laser Controller > Pockels-Zellen Gate (ADC) > Toroid 3GUN

= Schnelle Inhibit-Signale werden kunstlich gehalten zur besseren Visualisierung (latch)

g
i

laser pulse controller

Print |

Main Timing settings
FLASH1
EaTaYad
number of bunches: 30 .
v

LASER1 LASER2

Controller Status
. block laser I

LaseriD: 2

incoming timing signal
number of pulses:

1

mTCA Timing signal to Laser Controller

emnrne [ |~
[ Laserinnibit FELS frast) G-
max bunch duration: 320 || Laserinhibit FEL2 (fast)
» Laser inhibit FEL1 (fast) 50000-
1st bunch position: 700 — -
pulse_limiter 40000
laser selection 2 I~ INT shutter inhibit
mode block 30000 T T T T T T T
600 700 800 900 1000 1100 1200 1300 1400
FLASHZ || notused (MPS input) [us]
number of bunches: 9 i | | Shutter inhibit FEL3 S E s
Vv Laser inhibit FEL3 (latch)
- . number of pulses: 30
repetition rate: 1M v [0 shutter inhibit FEL2 MTCA Gate to ns-delay
§ Laser inhibit FEL2 (latch) 70000
max bunch duration: ’j@ T ——
| utier i F0000-
1st bunch position: 1100 Laser inhibit FEL1 (latch)
shutter error 50000-
laserselecton [t |¥] — :
shutter fsclosed 100002
Main Timing [ shutteris open Gr | b
""""" T T T T T T T
600 700 800 900 1000 1100 1200 1300 1400
BIS Data TPS delays [us]
operation mode FL1: FEL mode P =
FLASH1 Module 2R BIC toroid 3GUN
beam mode FL1: Short mode
AN
FLASH2 Module | 28 [nc] toroid 3GUN
beam mode FL2: Short mode v 14
RTalal 7]
MPS Status | uTCAMPS | njector Module 76 1]
toroid data server n'ﬁ:
charge @ 700 1099 FLASHCPULASER2._SVR 0.2
103n¢ 0.00nC —
0.2 T T T T T T
600 700 800 900 1000 1200 1400 1500

Transmission

watchdog

Christian Griin |
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Spezielle Betriebszustande — LOLA Bunch

> LOLA Panel nutzt Special Bunch A Einstellungen (siehe Timing):

= Extra-Bunch kann mit 1, 2, 5 oder 10 Hz erzeugt werden
= Beliebige Position in der Bunch-Pattern-Table

= Repetition-Rate wird durch Main-Timing vorgegeben

LOLA Bunch Length Monitor Settings

{all relevant timing except for LOLA)
Total Bunches: 40 Set Bunch | Sl el Tl [ =
Ana Set Kicker Timin LOLA bunch
LOLA Bunch#: 13 —gl ] =
Set LOLA Timing |
Kicker Control LOLA
I tou| crf LOLA suggest 4206 V @ 657.3 MeV
paz neg
AAAAA A i . ON Control |
Mains on| orr ON Voltage _3850.0 v 1‘::: Hv ud Phase Ampliitude Interlocks
REMOTE PFN: | ON | on | orr || -115.4 JH| 1.250 H| | | Alarm|
oN rov:  5850.4
HY Switch il EI HV rov: 44.6 kY switch to the fmit  1.25 Vacuum
other 1st P.Width
Timing Control (Expert) LOLATDS | | **reesn Reflection
IP timer |
BLM MASK EN  3.33754 setbunch#1:3.11766 |  Dipole DISMATCH 37"0.000 [] cycled
EN  3.23643 HI setbunch#1:3.11660 | [] Magnet on/ off tbv: -0.000  __ D9SMATCH |
TPSMASK | IO Tools
EN 3.23654 setbunch#1:3.11670 |
Matlab MeasurememGUll Phase calculator | Cn'rr'aw:n:h:::xl
Camera Timing 3.28105 setbunch#1:3.10301 |
vIVVYEE jddd LOLA Display| LOLA Phase FB| Bunch length| LOLA section |
Kicker Timing 2 55545 :
3.23487 setbunch#1:3.11499 | Cianup  SwitchoffALL | |
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Spezielle Betriebszustande — LOLA Bunch

> FL1: 100kHz, 40 Bunches 10Hz
> 13. Bunch: LOLA mit 1Hz

fLasi. - FLASH Transmission Display = T print

inc] FLASH1: Charge vs. Toroid
0

3GUN 10DBC2 18ACCT

mc) FLASH2: Charge vs. Toroid
0.1

0.14
0.124

0.08
0.06
0.04
0.02-

ol

3IGUN 2UBC2 10DBC2 1UBC3 5DBC3 18ACCT 4FLZEXTR 18FLZEXTR 1FL2SEED4. 9FLZBURN TFLZDUMP

Transmission [%]

100 96 .::l 96 lll 100 100

RC_ 08 o [ Em— ) o °o [([IIEEEEEEEE———] o o ? ‘;’ e L

- - Ex - % | Em ° e
o

on
o 0.02 kw
o . S— ,

Details for Toroid 3GUN

fee @irrp 0.159 W 0001 nc o @irrap 0.100 W 0002 nc
39 bunches 30 bunches
Transmission  sbsolst  100.00  rolive: 10000 % Transmission  sbsolst  100.00  roiive:  100.00 %
Static Infos InC], _FLASH.DIAG/TOROIDI3 GUN; Buf=60852438
z_pos: 1.08 .
X_POS: 0.00 -
e = z
STS.ONLINE o
MESSAGEFLASH1 o orror, number of bunches : 39 o

i
i
E};g

T T
50, 700, 750, 800, 850 00, 50 1000 1050 1100 1150 1200 1250 130
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Operating Issues — Was man wissen muss:

> Short Pulse Mode in FLASH1 und FLASH2 Beamline

= Injektor steht ebenfalls auf short (30 bunches)

= Summe der FL1 und FL2 Bunche darf maximal 30 betragen
> Ludcke im Bunchtrain von LASER1 und LASERZ2 nicht moglich

Pumpdioden laufen weiter auch wenn keine Leistung entnommen wird (in der Pause)

Laserenergie der Pulse nach der Pause ist deutlich groier/unvorhersehbar

Laseroptiken kdnnen zerstort werden/zu hohe Bunchladung in der Maschine

Pulse-Picker hinter Vertsarken im UV ware optimale Losung

Bisher nicht abgefangen im Controller
> Variables Fullen der Bunch-Pattern-Tabelle soll einfacher werden
= Neues Interface uber den Timing-Server ist definiert worden

> Pulse-Train-Cutting im Injektor verhindert FLASH2 Strahl komplett
= BLM Alarme sind circa 1 ms gultig (bisher keine FL1/FL2 unterscheidung)

= Upgrade des BLM Systems in FL1 ist geplant
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MPS Experten und Operateur Panels

Injector Limiting Elements

. g
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Also show “green” release signs
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Section Overview

Neue FLASH Panels nach
Upgrade der FPGA Firmware im
DEZ 2016

= Einfachere Panels sollen den
Operateuren die Fehlerdiagnose
erleichtern
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Vielen Dank

fur Eure Aufmerksamkeit!

Christian Griin | Beschleuniger-Betriebsseminar | 02.11.2016 | Seite 27



