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Upgrade: layout after upgrade FLASH II.

Separation FLASH and FLASH Il behind last accelerator module
Tunability of FLASH Il by undulator gap change

Extend user capacity with SASE and HHG seeding
Use of existing infrastructure up to last accelerating module

Gun ACC1l+ACC39 ACC2&3 ACC4,5,6,7 SFLASH SASE EXP. Hall
~4.1 — 44 nm
Up to ~1.25 GeV,
O T T AT
:E ) = A _-_-)_Rﬂ‘ (I (s
1t BC 2M BC

HHG Seed laser

FLASH Il » | SASE/HHG

Variable gap undulator

i,

FLASH II
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FLASH Il: Electron beam parameters.

Beam parameters

Beam Energy 0.5-1.25(1.6) GeV
Normalized emittance (proj.) | 1.4 — 3 mm mrad
Energy spread 0.5 MeV

Peak Current 2.5 kA

Bunches per second <8000

Bunch Charge 0.02-1nC
Undulator parameters

Period 31.4 mm
Segments length 2.5m

Number of segments 12

Focusing Structure FODO
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31.4 mm period

3

Wavelength range for main energies by varyang the undulator gap
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12 14 16 18 20 22

Undulator gap (mm)

10-40 nm at 0.7 GeV with HHG seeding
>40 nm with energies below 0.7 GeV

Bart Faatz | FLASH Seminar | 2012-04-17 | Page 4




Civil Construction.
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MKK building
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Small vacuum chamber in FL2SEED
to avoid losses in undulators

Undulators not shown
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SFLASH OTR/WS
Stations for later

seeding (positions
still to be decided)
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FL2EXTR with TCOL

TCOL: present situation

New design ACC7 and TCOL needed
At least one of the kickers in TCOL needs to be removed
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Lasing of FLASH1 and FLASH2/3 Simultaneously

> No reduction in beamtime - no reduction from 10 to 5 Hz
= Fast switching needed
> Possibility of Long pulse trains for both

= Long flat top kicker

= Change kicker start/end time and duration
> Different bunch length - different charges

= Two lasers needed
= Small changes in RF settings for compression

= Different laser iris/BSA?
> Small wavelength scan for FLASH1 (fixed gap) = energy change

= Small changes in RF settings (how far can we go)
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Beamline switching (FLASH1 and 2/3).

Within 1 RF pulse part to FLASH1 and part to FLASH2/3

«—800 us — 99Ens «—800us— 99ms <« 800us— 99ms <+ 800 us—

Requirements:
* Pulser/Kicker
« Stability to avoid orbit jitter.
* Flatness for long pulse trains.
* Rise or Fall time of <50 ps.
» Switch length and starting point variable.
e 15t part or 2" to FLASH2 depends on need of BAM FB without interference of “background” bunches
» Laser(s)
« Different repetition rates and charges.
 Switching to gun in <50 ps at different start time (related to kicker).
* LLRF
» Different beam loading FLASH1 and 2/3.
 Tunability of gradient or ACC45 and ACC67 for wavelength scans FLASHL1.

 Tunability in phases of Gun, ACC1, ACC39 and ACC23 for variation in compression FLASH1, 2 and 3.
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Simultaneous Operation

2011: Tests with ONLY FLASH1, single laser
2012: Tests with only FLASHL1, two lasers (starting in summer)
2013: Full tests starting in June (?)

2011/2012
. Check stability of kicker.
. Check flatness of kicker.
. Check steepness of leading and trailing edge (BAM FB with kicked bunches).
. Check charge range for lasing with short/long bunches.
. Check possibility of small RF phase/amplitude changes within RF pulse.
. Check possibility of small RF phase/amplitude changes from RF pulse to RF pulse.
. Check Energy range for lasing without touching “common” optics.
2012 with 2 lasers
. Check simultaneous lasing with different charges and rep.rates.

NOT Tested
Exception handling BIS switching off Beam FLASH1 or FLASH2.
Limits of short/long pulse trains.
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Delivering SASE at 10 Hz to FLASH1 and FLASH?2
Offering BAM FB without disturbing un-stabilized bunches

- Either 1st or 2" part of bunch train to FLASH1, depending on which user
needs stabilized conditions

—> Both leading and trailing edge of kicker pulse need to be short
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Kicker tests: Specification

10 Hz

Pulse frequency
Pulse length

Pulse form

Rise time

Fall time

Max. pulse voltages
Max. pulse current
Amplitude stability
Energy

Kick angle

Kicker active length

Number of Kicker
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1ms
rectangle
40us
20pus
0-250 V
0-400 A
< 3*104 or 0.6purad
1.2 GeV
2 mrad

600 mm
3

From F. Obier, 9 mA meeting
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Kicker tests: Principle layout of beam distribution

Power Power Power
supply 3 supply 2 supply 1
______ Septum
~~~~~~~ Pulser 3 Pulser 2 Pulser 1
------- ACCY7
Kicker 3 Kicker 2 Kicker 1
6.8m
FLASH Il < >
E max = 450MeV - 1,6GeV
f = 10Hz
Liicke = 10-50us
tpuls = 0-1000pus
Leeramic = 0.7m (flange to flange)
Dceramic = 38mm (inside) 46mm (outside)
I—Kicke_r_ = 016m
Stability = 3*10+*or 0.6urad From F. Obier, 9 mA meeting
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Kicker tests: Result of scan at FLASH

14 T T T T T T T T

Puls current: 8.5A
Puls length: 600 us

1.2

111

Adjustment at Flash:

— . » Energy Feedback off

S « Scan-change in directi
£ | ge in direction
— g9} ¢ . e Read —out all BPMs

= g

o

m _

delay [ms]

 Measurement with 4 BPM’s

* All BPM show the same characteristics

e Deviation from pulse flatness

 Very slow fall time From F. Obier, 9 mA meeting
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Kicker tests: Flathess measurements at FLASH

Pulse current 190A 200ps/div

= )
Measure F1:delay(C4) PZrise(C4) P3fali(C4) Paman(C4) Powidth(C4)
vvvvv - v

v v
_ _ | (Tirebase 30033 (Tigger |

600ps 400us  1200us 150

|||||||

us

e Bunch train with 30 Bunches

e Bunch spacing of 4us (250kHz)

» to shift the bunch train with a delay of 100us and to look the variation of the SASE-level
» switch on kicker and adjust the beam position with a steerer

* On the top we have a area of 400us with no variation of the SASE-level

« After the trading edge we have up to 1.5ms a variation of the SASE-level

From F. Obier, 9 mA meeting
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Kicker tests: Result of the magnetic field measurement

Air-core coil (1 winding) with integrator

Tek  Run Hi Res 17 May 11 11:42:20

Refd Position
-2.94di

Refd Scale

50.0%

200us /div
Fef 4%

' .84y

50.0%

Fgedbackkicker without caqe

Horz Pos

e S s D T P S SV

,I_____F,mA,ﬂ,,_._._.*.mﬂ..ﬂ*_wr—r_mn—m‘

|

CMR Sensor
] LeCroy
1 Current 100A
e ' -
A
| /
vert Pos_ [ Feedbackkicker with cage
Scale L]
i
) 20A /div 200us /div
I\‘Teasure P1:ampliC1) P2--- P3:--- P4 PA PE:---

Feedbackkicker with cage —

Chi1d  10mY 4 Dpshpt BEdps

Refd Z00pz

50.0%

green curve: pulse current of 200A

white curve: field measurement with a Feedbackkicker
without cage (with a droop and a very slow fall time
of 1ms)

Yellow curve: field measurement with a Feedbackkicker
with cage (no droop and a fast fall time)

status

green curve: pulse current of 100A

Yellow curve: field measurement with a Feedbackkicker
with cage (with a droop and a very slow fall time of
1ms)

grey curve: field measurement with a Feedbachkicker
without cage (no droop and a fast fall time)

Result: The eddy current on the kicker cage create the droop and a very slow fall time.
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From F. Obier, 9 mA meeting
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First Tests with SASE: stability OK, flatthess not

Bunch # 3, number of samlpes 387 Bunch # 3, number of samipes 474

Stability:

SASE intensity fluctuation
without (left) and with (right)
kicker and orbit correction.
Depending on bunch number,
fluctuation varies between 10 to
18%, both with and without
kicker.

C = 14.0%

SO T AR Pulse Flatness:

L?:gw /'M'\ [ h‘\’ ] T:ZWM‘\.J v'v _ Varigtion of SASE intensity when
160 I 100 | moving the kicker flat top over the
Z2 1002 2211 02 2212'02 221302 221402 22:115:02 22:16 22 14:44 22:15:44 22:16:44 221744 22:18:44 22:19:44 22:20 . . .

_ tmemmmmss) _time s pulse train. Moving the kicker pulse
300} - ] : back-and-forth by 100 ms shown
:z: j :zz SASE going up and down between

b L 160 and 200 mJ. Moving the pulse
100 100 over the entire range of 600 ms
50 52 shows variation in average SASE

0

intensity by a factor of 2.

Tests with kicker without cage showed also flathess OK.
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Variation in RF amplitude and phase needed

For different charges different compression is needed
For wavelength scan of FLASH1 Energy changes needed
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FLASH2: Requirements

* RF amplitude and phase change within pulse
* RF amplitude and phase change from pulse to pulse

» Different beam loading for FLASH and FLASH2 (including arbitrary
pulse patterns)

 Ability of gradient tuning of ACC45 and ACC67 (for wavelength scans
FLASH)

» Ability of phase tuning of Gun, ACC1, ACC39 (for variation in
compression FLASH and FLASH?2)

 Ability of independent LLRF parameter adjustment for FLASH and
FLASH2

From V. Ayvazyan, LLRF meeting
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Tests Performed at March 2012

Gun, ACC1, ACC39, ACC23 & ACC45

FLASHZ /3 CONFIGURATION

MAIN.ACCL
Flattep: snable 5P Aeplz e
W] recarornara $.A57-00
_ Phasez 42 a4
w1 s s 15
ha: *.0% Asan
Ehake EE ] Tramvities vise 7 + 50
Flattep ::::: Flantep? snabln SF Ampl3 -:".Eg
. sas A4
. SP PhaseX + 0.00
Flaltepl start E::
_ Feedback o
Traasitien Tine 3 + 0
V5 & SF AMPLITUDE VS & SP PHASE
Téj? ACCT Ml - Setpodnd I 1 ACC1 Phase Vectorsism
% x
165.+
164+
163.+
162.+
1681+
160.+
159.+
158+
157.-- e et
156, Lol ounibeainpeereloifae e lieeis P I A IR W PR
GO0, {00, o0, 900, 1100, 0. 500, 1000. 1500, 2500,
Res= 1.Buf= 0 [us] Res= 1.Buf= 0 [us1
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FLASH2/3 CONFIGURATION

MAIN.ACC45

- Feedforward

sas sa
Voltage + 236.30
Sve ww

Phase :°§_°°
vvT vw

sasss

Flattop + BOO

Feedback

Flattopz enable

Flartops enable

SP Ampl2 =

+ 221.30
vvIsv ww
SP_Phase2 Sl
+ 1.00
vew ww
assaa
Flattopz start  + 25
wevew
aaaa
Transition vime 2 + 3
vvT
asdsa 4a
SP Ampl3 +_225.30
vvIvy ¥
s4a as
SP Phase3 + 5.00
wuv ww
asaaa
Flattop? start + 300
vvvIY
asas
Transition time 3 + 50

vy

YS & SP AMPLITUDE

ACCAS

¥S & SP PHASE

[deg] Vectorsum Phase ACC45

[Mv] Vectorsum Anmpl.
245.

240
235
230

205

>

400 .
Res= 1.Buf= 0

10.

8.

6.

4.

2

0.
S \

g

| " S | | IS O O | )

B0 1200. 1800. 0. 400. 800. 1200. 1600. 2000,
[us] Res= 1.Buf= 0 [us]

From V. Ayvazyan, LLRF meeting
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Response of Gun Phase on Step

> Gun step position is at 40 us (already 10 ys inside the pulse train) and
50 ys. Phase step of 3 deg.

FLASH2/3 CONFIGURATION

701,
700.5 MATIN.GUN 701.
700 ; ; 700.5 d
5 Flattept smabile i degl2 Thgin
699, 57 i Feedforward 4,308 -
ahs ba 699,57
699.- ] B e
= sas s ande £99.
GOE. voltage +.3.96 ERSHIE rars S BIB.5
G98. - ; EEETT Phase ] 698
i bl * Trassition tise ¥ + 50 15
59?-f‘_ g 08 L L1181 S N wevy 697 54111 iy L S R
. 895, 705. 725. 740, _ 695, 705. 15 725. 740.
Res= 1,Euf=15317962 [usec] s o . sas aa Res= 1,Buf=15320240 [usec]
FiRet b arteps ensble SPoAmp13 ¢ 0.00
5P phases  + 0.00
Flatteps start t'g
[ J——
Tramsition tise 3 + 0
wee
120 H 120
, 1S M : ) 4t 58 =
Y110 1 : VS & SP AMPLITUDE VS & SP PHASE
110
101053 11:11:53 11:12:53 11:13:53 11:14:53 11:15:53 ||:|3: vectarsun Phase 101744 11218244 1111944 1120044 11:21:44 1122044 11020
time [hh:mm:ss] : 1: ¥ ® time [hh:mm:ss]
¢
1
t
:
1
] i
1 15
]
1
i
]
f LU R NPl eIl SRl RS
] 650. 700, 750, BOO.  BSO. 900, lB!ﬂ 550, 650, 750, 850, 850, 1050,
Res= 1,Buf= 0 usl kes= 1,Buf= 0 (5]

ﬁ HELMHOLTZ

ZENTRUM BERLIN

flir Materialien und Energie

From V. Ayvazyan, LLRF meeting

Bart Faatz | FLASH Seminar | 2012-04-17 | Page 25



Response of Gun Gradient on Step

>SASE stable after gun gradient step for FLASH2 (down by 0.1) and

FLASH3 (up by 0.1 to FLASH1 value and a FLASHZ2 duration of 200 -50

Js transition time)
Gradient change GUN of 0.1 MW over full pulse length (left) and 200 us (right)

FLASHZ/3 CONFIGURATION
MAIN.GUN
Flttegt wmible 5 g2 oty
i Feedforvard ]
| T
Wit
..... a0aa R e s e e e |
valtage + 3.96 Tlattegt start + 3 660 6RO, 700. 720. 740. 760. 7E0. KOO 68D, 700, 720 740, 760. 7RO, 0.
_____ oy Rege 1,Buf= 0 [us1 Res= 1, Bufs 0 1
phase i di
30 Trassitios tha 3 + 50
o
i tmnt ravewale  SPowpl3 4300 ‘ DT O
TR Bas as 1z l::::m-ﬁ-m m
- 5P Phased ;d‘gl A z
.....
Flattap) start + 20 -
i Feedback " + 105 WM
Tramsitive thet 3 + 50 k100
e 3 95 : . - - -
568 114052 11:42:52 11:43:52 114452 11:45:52 11:46:52 11:47
565 time [hh:mm:ss]
566 180
VS & SP AMPLITUDE VS & SP PHASE L % i
% o561
[Jlll‘ Vectorsun Augl. ll.i"lz !_"““ml Fhase. 11:26:55 11:27:55 11:28:55 11.29:55 11:30:55 11:31; a5 100 Hililis
1,951 1.5 i
3.4 05 150 Lt 50 4
)
1.5 0. . 1oold
1.5 -t i .
3,754 =2.! 50 e
17 -3 .
1.65 I e 4.3 | e
hose/tef1irac /measuresen ta/scp/acpl_1412_03 15 11 22 5T.mc

0. m‘g_ 800, 900, 1000,

1 L L L 5 10 15
40 600 700. $00. 000. 1000. 1300, Bondtios
Reg= 1, Buf: (i

1300. B
[us] Res= 1, Buf= 0

From V. Ayvazyan, LLRF meeting
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Response of ACC Gradient on Step

>ACC45 gradient response with and without LFF

=>Transition time with sine wave [-pi/2 pi/2]

FLASH2/3 CONFIGURATION

. Faedforward
voltage £°325.10
Phase oo
ve

ansan

Flattop . 800
" -

MAIN.ACC45
Flattz mate P ARpIZ  tiaas 44
Bt )
L R
] 18
Flattogs start 1‘56
Tramsitine tise 150

Flatteg mable

701.7—

700.5

700,
69%9.5+
699
GIE. 5
BB

697.5.

A A A

695,
Res= 1,Buf=15270980

705.

740,
[usec]

725.

V5 & 5P AMPLITUDE

V5 & SP PHASE

[My] 5P Table Anpl. ACCAE [degl  Vectorsum Phase ACCAS
230, ] § ¥
22951 S
25.-
228.7 18-
S.=
228.5+ s
<5.- ‘\
228 .- )
=15.=
2275 e U i g E-} -l I O Tt T I S L
GEO., T20. THO. 800, B0, o, 400,  $00. 1200, 2000
Res= 1 Buf= 0 [us] Res= 1. Buf=0 : Lus]
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‘nmw\&r

Myl SP Table Aapl. ACC4S
230,

150

100

50

et

09:52:33 09:53:33 09:54:33 09:55:33 09:56:33 09:57:33 09:58

time

229.5¢

Q 5

10 15

229.

228,51

228

[d?&l Vectorsum Phase ACC4S
QRS
s

5.
13.-
5.-
=5
]
i T -25 .

E

Y

| CoNf A N o ' [N ) B

227501
680 720.
Res= 1.5uf= 0

From V. Ayvazyan, LLRF meeting
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Response of ACC Gradient on Step (2)

>Matlab script used with modified (includes new controller) adaptive
learning feed-forward algorithm

Masmuradt ERROR

il

MAIN.ACC45 ] \ wl

FLASHZ /3 CONFIGURATION

5P Asplz AP o0 ao0 o0 -0 00 100 14800
Flattep? snshle + 2410
Feedforuard seaveies ot by 0
ssa an =000
B e s
TeeTwr
aada 9
¥
Vol tage Fliums s ¥ 60 g
Mx i Wt ,‘k
Fhase ~s000] 12
as FOT
Trasitios Eiss * + 5
~10000, — ey 3
anbaa Flattopd snable SF Anpl3 $°333.30
Flattop + 800 wavEe ve
] 5
. SF Phase3 :_E oo
anasa
attapy srart .
e e
B recsmaa
wnna
Trasivien vise 3 & 50 o EI T 116,26
ey {113
119,836 100,933 L32.230  0.080  0.876
: e s e e
o s anae wess ose ese
VS & SP AMPLITUDE Ve & SP PHASE o ey b e e o e
120 05 15314 1089 12095 0058 856
: o
w fiectorsun Anpl. ACCHS) [deql %P Tabilé Phase Accas s RN AEYE g;::m T 06 08 680
- @ 15, ) O 1042 L6 12208 0088 686
5. 10:28:21 10:29:21 10:30:21 10:31:21 10:32:21 10:33:21 m-a.cg. 126,053 100,506 L19.904 0.057  0.56L
] time [hih:mm:ss] e v o es
mm o owsam s esy
iLrg 13043 120066 0.057 562
5.a| I L9 0056 8.80)
5 S £ 139049 116960 0.059  0.554
= 14204 RELNTH 0.056  .543
=15.= e uee oo s
[ I -‘)E. I|Il|||!||-!<I|||I> 13993 USTE D088 B8EL
= . §20. a. 400. ROD. 1200, 2000,
Res= 1 Duf [us] Res= 1.6uf= 0 : [us1 Bunches Thoma/ 41 Soncfmas s e /el acpU 1612 03 13,18 28 31 e
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Summary: Switch Times Needed

» Checked expected ranges for phase and amplitude changes of Gun,
ACC1, ACC39, ACC23 and ACC45

» The trailing edge stabilizes faster with the LFF on, but the leading edge
stabilizes faster with the LFF switched off

* New LLF algorithm allows minimize time change by10-15 us

RF Station | Phase Amplitude | Transition
[deg ] WYAY time [us]

-0.1[MW]
ACC1 +/-2 +/-3 30
ACC39 +/-9 -3 60
ACC23 +/-3 -15 100
ACC45 +/-5 +/-15 100

ACC67

From V. Ayvazyan, LLRF meeting
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Delivering different bunch length (pulse length) to FLASH1 and FLASH?2
Charge variation and LLRF ranges needed to keep SASE

Problem: do | really start at the optimum?
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Charge dependence: 700 MeV, 0.3 nC

BT

2012-04-11T235832bunch1 -avg

- i oncz g FLASH-CRISP4&141m / 364618 (po.ak—tw hm |
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E 1 iz: _f"" 1
| ’ “ ; “—Il—l—“ :n‘ E |
' as e 5 400
G -
S O R ] [] 6 y ‘_.J. "vj\f L fj |
Hl EEmE == _,{"_.’r- EO-D-
: l | v .
i e ™8
£ E 6
: i 5 10 50 100 500 T 200 0 200 400 600 800 1000
) ; | . I Aum] 1 [s]
¥ n 2 b ] & * L] k) L] b N ¥ L] ll ¥
Eunch Aambel ) Bt narnba )
BCM as first indication on Pulse Length Check W|th CRISP4
:-.u_--_ ey SRl Ty e L -;:..n;;,-_.';"
- B - LRSI ATES e .-l .- % TSN .::n L, 7]
200f W ST || ey oo i e md e, 9565 1,888.77 [
2 150 vl el 6239 247 B o e (o)
5 100 Wl AR MWeC2 pyro[r) -0.233 40603 pyro (Wi o341 —— Jowrw  215.2 1 p—
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200+
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Charge dependence: 700 MeV, 0.07 nC
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Charge dependence: Measurements at 0.7 (solid) and 1.08 GeV (open symbols)

800

700—- '
= oo % SASE (uJ) | SASE (uJ)
% @1.08 GeV
L 500
§4oo- G
= ; o 0.6 210 165/110
?300—
- 0.3 170 80/100
£ 27 5
o] 0.15 110 75

100 é

S e o X 30/55 35

0 100 200 300 400 500 600

Charge (pC)
Measurement:

1. Start with HIGH charge and go down, touching only RF parameters and orbit
2. Optimize at low charge
3. Start with LOW charge and go down, touching only RF parameters and orbit
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RF settings needed for different charges (tests KW1-11, 2012)

Charge (nC) ACC1 phase ACC39 phase |AcCC23

-9.4 -0.82 -26.05 20.66

_ 9.5 -0.85 -25.95 19.98
-9.6 -0.92 -26.02 19.82
-9.6 -0.75 -25.69 19.6

-9.6 -0.77 -25.69 19.51
-9.6 -0.92 -25.69 20.39
-8.7 -1.07 -25.79 20.36

RF settings during the 2nd attempt at 0.7 GeV: on-crest phases are -3, 5, 13.6 and 0 degree.

160 240

iio 233 Tests of last V\_/eek show larger variations in

20 200 phase, Qspem_ally of the gun anc_JI AC(_339, and
also variation in the amplitude (incluring the gun)

Results of last week not yet evaluated in detail
Test of charge variation during KW1-11, 2012.

/ﬁ' HELMHOLTZ :
ZENTRUM BERLIN Bart Faatz | FLASH Seminar | 2012-04-17 | Page 34
flir Materialien und Energie



Optics Mismatch
Changing wavelength for FLASH1 while delivering SASE for FLASH?2
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Change wavelength FLASH1 while keeping FLASH2 untouched

FLASHZ/3 CONFIGURATION Optics can be correct only for one of the energies
MAIN.ACC45 What about losses of the mismatched beam in the collinator

T What about lasing with a mismatched beam

e
i NOTE: only needed for fixed gap undulator
Fator  BHGHS s e sp awp13 § 388,30 Real situation:

wmee $36 |« Energy of ACC45 or ACC67 changed (or both)
TSR e Optics up to D1BYP (position of later Septum)

e unchanged
16 MeV different gradient « Re-match optics behind septum

» adjust optics starting with ECOL corresponding to energy

[MV] Vectorsum Ampl. ACC45 [deg] Vectorsum Phase ACC45
E Al 14.

240. £
235.F
230.¢
225.+¢
220,
215.
210.F

205_E|\\1|\|| | LR G T 0 T 0 0 T
800. 1200. 1800. 0 800. 1200. 1600. 2000.

i e Collimator 2TCOL moved upstream behind module
Used Procedure:
 Keep Energy constant
* Adjust ACC4567 and 2TCOL magnets to simulate mismatching
* Rematch using ??7??
« Keep magnets starting with ECOL unchanged
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Problem:
» Optics is different later (more restrictive)
N . Number of quads is increased

([
ENCN&®®O
[

!
=2




Change wavelength FLASH1 while keeping FLASHZ2 untouched
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o
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=13
13 -1 08 @& @38 1 - I I S .Y o 0a 1 1.8
ESTMATED BEAL PARAMETERS ( ASSUNE D BEAM ENERGY. 1466001 Ke') = Vertical beta huncsion kr
e QUADRUPGLE CURRENTS 141 i b ot
LTS o MG T 'l 4 4 007510
P p—— i FieE GIACET GITCOL GOTCOL CRTEOL
208 12BN 8206 TENM3 =
ot furstion (ol ] ] 30T ARSI BITEET 745088 oo iy
el sl GRS OIS 2190 [T [NEW ITERATION |
RiD ang vakes Ao rum 105, 2662 1005 (040 1143, 2702 1028 (1085 L ERNT i
roEnonts coneonTbors i, 8 2I®, 25T 141700 15393 time [hh:mm:ss]
misaich Rr st 1 100580 . . .
ABCCHESTRLCTION FOI‘E TR |
b 180 + E
"._Hi.""i. .i.'.I... 3 100t
m
A A A A 50l
OBESERVATICN PONTS I CLOBE [

Checked optics in DBC2 but no re-matching PR AR & O
Recovered SASE to ~150 pJ at 5.5 nm
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Change wavelength FLASH1 while keeping FLASHZ2 untouched
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Result with 50 MeV mismatch: slightly increased losses in ECOL, slight decrease in SASE
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Change wavelength FLASH1 while keeping FLASHZ2 untouched
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Original: 150 uJ
Too far from Optimal ?

After 50 MeV mismatch: 115 uJ
Without re-matching
Mainly SASE steerers touched

Sensitivity to matching small, but also minimal increase in losses = need more thinking
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Work to be done 2012 and 2013

2012

» Continue kicker tests: flatness, stability and leading/trailing edge.
 LLRF gradient and phase stability test with beam.

» Controls to enable independent operation of FLASH2 and 3.

» Switching between lasers 1 and 2 with rep. rate/bunch number ...
* Lasing with different charges

2013

e Continue tests of 2012

« Starting summer 2013 tests with beam in FLASH?2/3

» SASE FLASH2 (non-parasitic, using steerers or kickers)

Starting 2012 regular but short intervals for 1 to 2 hour tests?
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Switching FLASH2 to FLASH3

VORTRAG von J. Biela (ETH Ztrich) Gber die geplante Entwicklung
vom "Pulse Power Supply" fur die Strahlweiche FLASH2 und 3.
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