The European

X-Ray Laser Project &

XFEL; FLASH

What's going on?
Report on XFEL Diagnostic Activities at FLASH
FLASH Seminar 11.11.08

Many People’s work presented by D.Nolle,
MDI, 9-2579
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 FLASH BPMs
* Revision of the Stripline BPM Electronics
» Self Triggering for the Undulator BPMs
» Recent Requirements: 0.1 nC Operation
* FLASH Feedback
 Topology
* Recent Results
- XFEL
Cavity BPM Program
Electronics Development
BPMs for the cold Modules
Feedback work
« Dark Current Monitors
* |dea
* Testin Zeuthen
« Beam Loss Monitoring
» XFEL Tests
* Dump Loss Monitoring

D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ... und Papnase)
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. Red: buttons:
34 mm, 20-30 um Resolution, sensitive to timing
e 10 mm, 10-15 um Resolution, sensitive to timing

. Blue: Striplines
e 34/44 mm, Resolution below 10um
. Green: Cold BPMs Accl Reentrant, ACC2-6 Cavity BPMs (4-6 with a problem, that day)

. Black: ACC7 BPMs with Frascati Electronics or HERA Electronics
. Magenta: Undulator BPM with HERA Electronics (only 10 bunches)
« Cyan: BPMs in the undulators

D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ... und Papnase)



The European

XFEL

X-Ray Laser Project ray rree eicciron Laser

sh BPMs: Revisio

11
)
n
)

EFM Calibration2008-05-24T215908~-bpm-11

—F

meas, pasilion [mm]

—'

10

-2

-5 -

-2

FLASH

0y

f'p ines

BPM Calibration2008-05-24T212712-bpm~7

«—X: HiIUBC2 - BPM2UBC2

2 average charge 11 =0.97723
o fit
=— ather plane

calibration eonst = 1/0.96237

-12 -10 -8 -5 -4 -2 o 2 4
cakulated postian shiftin (mm) assuming 127 MeV

Improvements by Wolfgang Riesch (Zeuthen): ,, Riesch Electronics®
Better linearity, less variation between the boards (,,standard” Polyparameter)
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Exchange of Stripline Electronics by a revised version
Similar resolution within the specs
Exchange completed
Required work with beam: Check calibrations and offsets
D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ...
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J. Lund-Nielsen

Upgrade: Add Self Triggering to Undulator BPMs
 FLASH Buttons are very sensitive to trigger/timing Jitter and Shifts (O(1ns))

 |dea: Use the beam to trigger the sample and hold
» Take a little portion of the signal of one BPM and trigger the entire crate

* Development almost ready (Remote Control of the Trigger Threshold)
 Need Beamtime to setup delay and test the system

D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ... und Papnase)
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1 1. 4

FLASH: 0.1 nC Operat

tion

gu

« Trend in FELs: Reduce Space Charge Effects by Low Charge
Operation

« Signal from the BPMs gets smaller (Noise stays constant)
« Types with good Signal/Noise Ratio have advantages
 Problem with FLASH:

Button BPMs in the Undulator (Stripline OK)
Potential of Amplification almost exhausted

« Averaging might bring some improvement (within a train)

Flash Il should be equipped with Cavities

http://www.desy.de/~nicoleta/Links/FLASH_BPMs/2008.10.30_BPMmeeting_StatusResolution.pdf
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BPM Resolution vs. Charge

Jata 2006-02-04 TO7 2364, 2006-08-04T1 24308

Data by N.Baboi
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Need to redo Res. vs. Charge Measurement, to see effect of improvement program
and to check remaining options.
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Scheme of the Intra Bunchtrain Feedback (IBFB) H.T. Duhme

* Use two downstream BPMs for correction

* Low Latency, suited for 1 MHz Operation
« Standard Stripline Electronics with a fast Output Channel
« Short Cables
* Installation inside the Tunnel
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FLASH: Intra Bunchtrain Feedback

Off ..

0.12 Lo om0 0 P ¥ = P ] B ELL X £ ¥ = -0.41 ¥ - 0.50 ¥ o= -0.68 X = -1.00 - -0.02 ® 0.55 y - 0.71
[ BPM BTCOL X X EPH FECOL L BFM FECOL X L X AP ZHATCH EPM HTCOL 3 [ am] X EPM 3ECOL [ wPM SECOL I 3 AP 2HATCH
T U 7 10,5 il F
5. 5. .
4. + 4
23 Fr 5
o o o
2 2 z
4 -+ | 4
i & -
10, | 1. | e L 10. E] B Lphiy ! 10,4 e : bs i
GRD 720. 7O EOO. 680_.  720. 6. BOO. 760, BOD. 720. 6% ~ 7ED. 0.  6A0.  720. 760 S00. G680, 720 760, g0,
Res- 1, 0uf=- 4 [98) Res- 1,Buf- 4 [98] Res- [5s Hlt‘-A ‘ Buf- 4 [ 12 |,,s.1 ReS= | 5.,”-12 [55] Res= 1,Eui=12 [581 Reg= 1 LEuf=12 is=1
[ EFM BTCOL Y [ m ¥ EFM 3ECOL [ L I?l EFM ZMATCH % EPM BTCOL ¥ [ ma] ¥ EPM 3ECOL [ m BPM SECOL ¥ I BPM ZMATCH ¥
& = -F = 0.7 | B

1 {4700 TN T | B A VRN T A ¥ DO 7 5 = N fr f I : i E I 19 bl e ) A 10,4l L ey} ot L I Ml R
L] 3 i 500, 720 FED. BOO. GEO.  TH Olf‘blﬁt ’rﬂ: 87 QO t 1 8 ﬁ g0, 720. 760, a0, 6A0.  720.  760.  800. 680, 720, 760, £OO.
Res= 1, ‘Buf= \-l 551 F_H.- | Buf= 4 [55] Res= 1,Buf= 4 } i - Res= 1, Buf=12 [55] Res= 1, Euf=12 [55] Res= 1,Buf=12 [E13 ]

K= -0.39 ¥ o= 1.08 X = 0.36 ¥ o= 174 ® o= -1.19 y = 0.79 ® = 0.10 ¥ o= .47 X = =039 ¥ o= 1.06 X = 024 ¥ 1,74 X = =140 ¥ = 0.76 3 o= 147
[mn] X BPM GMATCH [ BPM 4SUNDR X BPM ISEED ¥ [, w1 GPM 1ESEED Lan] & BPM 6MATCH [ m)  6PM sSUNOZ X [ gl BPM 3SEED 3 BPM 12SEED X
.1 1 1 F 1 AT o |
6.2 -0.2
0.4 + -0.4
0.6 0.6
0.8 -0.8
" W S — 1 LA ’ - 13 1 - — L | JPR. TS N T S S LT - L1 1 1 - 1 e b < aeabd - 1 1 . + | Wl Lo s - 11 3 11
690, TI06, FI0, TS0, TrO. 641 730, 71“. T30, TEO, 77O, &R0, Tio, 740, TRO, 730, 7S50, TIO, 720, 3?0 GQU 710, 730, 750, 77O, &R0, 710, 740, THO,
Res= 1,Buf= 6 [58) Res= 1, Buf= 4 LEuf= 4 (58] Res= 1, Buf= 4 [ss1 581 ﬂl.'\' | P\.l'-" (58] Res= 1, Buf=02 [58] Res= 1, Buf=12 521
¥ EPM EMATCH [ mal  EPM 4SUKDR ¥ EPM 3SEED ¥ [ wal  BPM 1ZSEED Y ¥ BEM EMATCH EPM 45UND2Z ¥ [ EPM 3SEED ¥ [ mu)  BPM 1ZSEED ¥
| i AL N : ; x el - L
Z.'l:“ L.d4
1.8 18
144 1.4 :
1 | i
1.4 | 1od | o
Ly t 4| i ] ] W | Bl L = SR ey ) 3 B O D R I T PR 5
600, 720, 70. 90. 7i0. 720. T 720, Mo. 710 750, 770, 770.  &W0. FID. 730. T50, 70, BP0 720. 770. 690 FI0. 750, 7
fes= 1, Euf= 4 1581 Res=1,Buf= 4 [‘k] Ros= | Tl 4 ln:} Ress |, Buf= 4 (58] (557 Res- 1 Buf=12 (551 Res= 1, Buf=12 (58] Res= 1, Hul-l? (551

* Run at 552 MeV, 20 nm

« SASE @ 4 uJ, 50 bunches

* clear effect on orbit visible

* but no significant impact on SASE

* Need more experience with long bunch operation
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Recent Steps: .
*Test of a new Feedback kicker, designed by PS| IS
2 in Flash, work fine ‘
«about 30% increase in kick strength

Status:
*System operational in expert mode Drawing: M. Dehler
*Need to do control system integration

*should be tested more often

*S-FLASH: Shift of kickers and BPM implies modifications

D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ... und Papnase)
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XFEL BPMs @ FLAS

Due to the ,same” properties FLASH is an ideal test bed for XFEL
BPM Hardware. (Problems: Space, Limited Vacuum Access, Users)

Therefore, we have several Prototype Projects:

 BPMs for the Modules:
 Cold Button (DESY)
 Reentrant Cavity BPM (Saclay)
* High Precision BPMs
« Cavity BPMs
« Resonant Stripline BPMs

 BPM Electronics
 Button BPM and Cavity BPM (to come)

D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ... und Papnase)
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Standard 219 40.5 | 20 | Button 50 1 5 50 | £3.0 | =10 5 1 50 5| 200
Standard 6 100.0 | 20 | Button 100 10 10 100 | £5.0  +20 | 10 1 100 10 | 200
Cold 104 78.0 | 17 | Button/ 50 1 5 50| £3.0| £10 | 10 1 50 5| 300
Re-
entrant

Precision 12 40.5 | 20 | Cavity 10 1 1 10 [ £1.0 2 2 1 10 1] 200

Precision 117 10.0 | 10 | Cavity 1 0.1 0.1 1(x05 +2 2 1

D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ... und Papnase) by W DeCking
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Cavity BPM Prograr

Single Bunch Resolution of 1 um in the undulator and at some places
« Only Cavity BPMs will do the job

Need to Versions

« 10 mm for the Undulator Intersections

 40.5 mm for some special places (e.g. Feedback)

« Not a Single Bunch Machine, but 200 ns Bunch Spacing
* Limitationin Q

« Don't start from Zero!!
« Found the design by T. Shintake as our baseline

* First Prototype 4.4 GHz installed in Flash since 1/07
» Good agreement between Theory (CST) and Measurement
* Discrepancies understood

« Second Prototype Series 3.3 GHz

e Currently in the Workshop

D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ... und Papnase)
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Existing Test Facility before the

undulator:

Currently:
4.4 GHz Cavity BPM
» Diagnostic Cross Type Button

Change in Winter
e 4.4 GHz C-BPM -> 3.3 GHz C-BPM

 Try enlarged buttons for Diag Cross
BPM
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Replacement in September Shutdown
by Teststand between Undulator and
FIR Undulator
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Dipole and Reference
resonator with 4.4 GHz

Produced 3 Cavity BPM:

BPM |
resonance of TM,, and BPM ||
TM,, respectively BPM I
D. Lipka, M. Siemens, S. Vilcins

g HELMHOLTZ
I GEMEINSCHAFT 15

D. Lipka, MDI, DESY Hamburg
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. Cables from the Undulator to Cryo Anbau

wn
(q))]
=
=
©

=== Tunnel = Kryo-Anbau ==sadp

Pickup ' Panel Tektronix TDS 6608B
Panel AN-16 Digital Storage Oscilloscope
#1 J\ #1 J\ #1 Chi  Chz Ch3 Ch

I I [ S
#3 ,#4’ )#3

MCL
VLF-6000+

10 dB

#2 #3 #2

N V Fir
#4 I #6 i I #4
- )

#5 ]) #2 f #6
Patch cables 120 m 7/8" Patch cables
tunnel side Coaxial cables "Kryo-Anbau” side

Reference resonator signal always on channel 4

Free port terminated with 50 Ohm load

Data taking of same bunch with Toroid and Button BPM
Cable Length about 120 m

D. Lipka, MDI, DESY Hamburg

g HELMHOLTZ
I GEMEINSCHAFT 16
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Fit functior
To increase oscilloscope resolution for amplitude a fit is applied to the time

signal, in addition resonance frequency and loaded quality factor is observed:
t —t

1 ndf 0.075591 249
U (t) =U ou'[e ! COS(a)Rt * ¢)®(ttngger S) = = ;J - 441?u+ng;E1ﬁ:T%::f;::
S Thinline measurement a ) 58.92 = 1.088
Wy =278, 04 ~Thick line fit ﬂ P ﬁ phase -163.7 = 0.8049
t, 8.001-010 = 5.724e-012
f. resonance frequency . ﬂ H h f, 1.510+009 = 1.1580+008
T= & decay time 0
LB
Q, loaded quality factor o “ | v V u y

U, oc beam offset 04

I T T [N N T T T S T N [N N T SO T AN TN S T S [N SN T SO W b (1)

¢ phase Offset I 1] 0.5 1 1.5 2 2.5 3 35
tis
t. end of transient oscillation

U(t)=U,e"™" cos(wyt + ¢)
f, gradient frequency

For time between t,;,.. and tg
(transient oscillation):

D. Lipka, MDI, DESY Hamburg ﬁ HELMHOLTZ
GEMEINSCHAFT
| 17
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1 ndf 0.02877 260 T ndf 0.5767 /260
u.. 0.4016 = 0.003298 u,. 1.874 = 0.01202
> f, 4.416e+009 = 4.658e+005 > F f, 4.408e+009 = 3.4926+005
S 04 Q, 55.36 = 0.6724 s 2 Q, 65.93 = 0.6843
= phasa -103.6 = 0.458 1.5F— phase 60.64 = 0.395
0.3 1, 1.1826-010 = 1.254e-011 = t, 9.9966-011 = 1.450-012
02 f, 2.434e+009 = 1.864e+008 . z_ f, 1.3656+009 = 8.3610+007
04 f— 0.5 z—
0.1 i— 05 z—
02 AE-
03 a5
g g reference
0.4F- 2F
= | | | | | 10° = - | | | | 10°
0 10 20 30 ) 0 10 20 30 a0
tis tis
* t =14 ns shows an additional oscillation: reflection between patch cable in
tunnel (1.5 m long connected on BPM) and 7/8” coaxial cable
« therefore time of fit limited to t_, = 13 ns
D. Llpka, MDI, DESY Hamburg gHEL“HULTZ

I GEMEINSCHAFT 18
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Beam charge change with Toroid compared to amplitude of Reference Resonator

[ Ditference Data to linear Fit | histo_residual
Entries. 16113
o 1.2 g = Mean 0.0003216
< - = n RMS 0.01068
3 £ 1200 —
& a T
11— C
g 1000 —
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2 asl— C
e L 800—
ﬂ.ﬁ_— &00 —
.;u_—_ 400 —
B . 200(—
02— attenuation of cables respected
T T SR TR NN T SR TR NN TR TN TR NN TR ST T AT TR ST T S T ST A ST S S R oo 1y a1y el TR SR E RSN T N | P N S T AR
20 40 [ BO 100 120 140 160 b7 0o w006 004 -0.02 0 0.02 004 006 0.08 0.1
Ui 'Y Charge / nC

Statement: linear with (141.6 + 1.7) V/InC  Difference between Linearity and Data:
11 pC (RMS),

Resolution of Toroid 5 — 10 pC

Resolution of Oscilloscope about 3 pC

D. Lipka, MDI, DESY Hamburg ﬁ HELMHOLTZ
I GEMEINSCHAFT 19
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Charge calibrated Voltage vs. Mover Position

U, ja/{VinC)

I
1.6

: L L L I L L L I L L L I L L L I L L L I L L L I L L L I L L
1} 0.2 04 0.6 0.8 1 1.2 1.4
Mover Position x / mm

Measured Slope corresponds to Sensitivity of (9.737 £ 0.014) V/(mm nC)

Simulated Sensitivity 9.8 V/(mm nC)

D. Lipka, MDI, DESY Hamburg ﬁ HELMHOLTZ
GEMEINSCHAFT
| 20
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Dipole Resonator Voitage during FLASH-shift
Dipole Resonator For comparison: Reference Resonator

3 18 H
= = 100
16
14
12

10

L L L L L L 1 1 l l L L L L L L L L L | I
0 2000 4000 6000 8000 munn 12unn 14000 16000 0 2000 4000 &000 BO0D mmm 1gn|:||:| unnn 16Ell]ll
1/ steps t! steps

Mover Position changed in x; Mover Position y fixed at minimum amplitude for y

First part (up to 10297 time steps) will be normalized with reference voltage (including charge
normalization) and get a calibration of position — sensitivity

Other data to calculate position

Take last part of data set with
1. Reference resonator calibration = (141.6 £ 1.7) V/nC
2. Dipole resonator calibration = (9.737 £ 0.014) V/(mm nC) and calculate position

D. Lipka, MDI, DESY Hamburg ﬁ HELMHOLTZ
I GEMEINSCHAFT 21
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Scope Measurements & weLunovrz

I GEMEINSCHAFT

D. Lipka, MDI, DESY Hamburg
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Di e Cavity ¢

| Difference cavity - button BPM | histo_stat_dif

Entries 4514
E O @ 200 Mean 2124
E C 5 = RMS 0.0342
Ts225— & "
j » 160 —
5 - C
§ 22— 140 —
a E 120 —
E215— -
i 100 —
= C c
g = aoF
'E 24— -
[+ — ﬁﬂ_—
205 =
C 20—
] o T R P E N E R S b L T
10000 11000 12000 13000 14000 15000 2 2.05 21 215 2.2 2.25
t/ steps Pnsitlcnm'r-Posl'lion , | mm

Difference should remove beam movement and jitter.

RMS of position decreased to 34 um = V(Resolution(cavity)2+Resolution(button)?)

D. Lipka, MDI, DESY Hamburg Scope Measurements & weLmnowrz

I GEMEINSCHAFT
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Cavity BPM System

| [ o

Resolutior

f
I

o

Setup includes thermal noise of cavity BPM, influence of monopole mode of
cavity (shift with charge), influence of beam angle jitter, resolution of
oscilloscope (improved with fit) and mover resolution

But:

Cavity BPM System consist of

1. Cavity BPM

2. RF front end (remove influence of monopole and beam angle)

3. Digitalization

All of these components will contribute to the system resolution. Up to now
only point 1 is realized.

D. Lipka, MDI, DESY Hamburg ﬁ HELMHOLTZ
I GEMEINSCHAFT 24
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Freguency and loaded quality factors
Dipole resonator: NWA Measurement: Expected:
(time domain)
fo =4416 £ 0.8 MHz 4414.5 £ 0.6 MHz 4400 £ 17
Q =59.1+14 60.6 £ 1.3 60
Reference resonator:
fo =4408 £ 0.3 MHz 4411.5+£0.1 4400 £ 16
Q =67.1+£0.8 62.46 + 0.32 62

Design of the Cavity BPM is understood
Need to change Frequency to 3.3 GHz
(same operation frequency for 10 mm and 40.5 mm beam pipe)

Next Step: 3.3 GHz Prototype for 10 mm Beam Pipe

D. Lipka, MDI, DESY Hamburg ﬁ HELMHOLTZ
GEMEINSCHAFT
| 25
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Dipole Cavity

Reference Cavity

3.3 GHz Cavity BPM
10 mm Beampipe
100 mm long

CF16 fixed

will be ready in Dec.08

D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ... und Papnase)
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‘Pre-series BPM ready a1

*Final Geometry, final size Feedthroughs (20 mm) |_-[]

«170 mm long, 78 mm diameter, two fixed CF flanges :
(Cavity flanges for cold versions)

*Test item for XFEL electronics

*Request for Shutdown planning: Keep Button and Reentrant Prototypes in ACC7
somewhere, where a 78 mm beam pipe is acceptable

D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ... und Papnase)
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FEL BPM Electronics System Layou
Analog Digital
<
RF FE gPAC Control System
oard
>
Power Unit

BPMs: Buttons; Reentrant; Cavity

Power Unit:
« BPM Specific RF Front Ends (DESY,PSI, CEA)
« Common Digital Backend (GPAC from PSI)
« Common Interfaces to the Outside (Controls, Timing)

D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ... und Papnase)
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XFEL BPM Electronics (Button)
ADC
()
BPM Delay Amplifier Peak Hold & Data
Line Detector Reset Conversion

» Design of the Button Electronics based on the successful HERA Scheme
» Signals will be added to single cable and processed by a single electronics channel
» Simple Peak Detection and Position Calculation by Difference/Sum
* Provides Charge Reading

 First Prototype ready, even with digital interface (RS232)

» Can be easily adapted to any digital backend.

D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ... und Papnase)




12ACCT K vs. H10ACCE/PS.RBY
T T T T

Resolution: Button/Reentrant
Dynamic Range (Charge)
Data from 07

Blué: Reehtranté . . :
“-Green: Button gzt

____________________________________________________________________________________

Position fmm

about 16 uym
with current prototype electronics

csse 12ACCTIX
— 12ACC7/X 1.-order fit
csss 13ACCTIX

13ACCT /X 1.-order fit

lle Resalutians und Moses m RS cevs 1BACCTIX

1.3 Resolutionmessung

16ACCT MM 1.-order fit
e Attenuaton Resolution] Resolubon Resolulion Mose Morse : = o : :
13ACCT  [12ACCY  1BACCY?  13ACCTAZACCTY 12ACCT XA sA0 LA - B
n urrt urm urm urm um
11 297 58 g1 . . 20070111 T200808
a5 5 HB 118 736 . 2 200701 117201246
Q4 4 B 60 817 37 36 200701 1M T20EDS
a3 ad 230 231 881 37 37 20070111 T20840
a2 ad w7z 01 109 35 3B 2007.01. 11 T202208
New measurements planned
next study period
Button Prototype Flash Stripline

Reentrant (CEA) TTF 1 Electronics

D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ... und Papnase)
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RF Front-End Concept

pickupl
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X ests @ FLASH

nA T
I

FEL BPINV

Upcoming Hardware Installations:

« Winter Maintenance (work on existing test area):
 Replace Cavity BPM Prototype with final XFEL Frequency 3.3 GHz

 Replace Button BPM (Undulator Cross type) by a version with
enlarged button surface (eventually)

* Big September Shutdown 2009:
 New test area between FEL and FIR Undulator
« XFEL Cold BPM Prototypes in ACC7

 Feedback BPMs for Intra Bunch Train Feedback (eventually,
upcoming last week)

D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ... und Papnase)
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Why should it be between FEL and FIR Undulator:

Space of about 1 m,

e without impact on Beam optics

» close to undulator, similar properties (beam size)
* enough for cavity BPMs an Buttons

Only place for 10 mm vacuum chamber with movable BPMs
« without any risk for undulator

* notin competition to S-Flash, LOLA or an

ade

ndulator Unar
uu \ALU r.lv \JI.UU

e can stay for a while

Jump to higher vacuum cross section not critical
« Can integrate 40.5 mm Cavity BPM type to the set
Rather short cabling required (to build 49)

 But need some infrastructure there (timing signals, master frequencies)

D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ... und Papnase)
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*3 10 mm BP 3.3 GHz Cavity BPMs in a row (drift) assembled on xy-stages
*1 40.5 mm BP 3.3 GHz Cavity BPM on a xy-stage

*1 40.5 mm BP 3 x Button BPM fixed

*This scheme enables resolution independent measurements

D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ... und Papnase)
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Replace Beamline between FEL and FIR Undulator by a BPM Test Facility

D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ... und Papnase)
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Dark Current Monitor, Test @ PITZ

Modified Shintake BPM Reference Cavity for Dark Current Monitor (DCM)
Spectrum with single dark current bunch

0.008

litude

0.005 |

------------------------------------------------------------------------------------------------------------------------

Inear amp

L

0004 | oo SRR | S SRS AN

0003 | S | o N N

0002 | o] AT b | S | IS | s A

0.001

Frequency [ GHz

fo, =1.3GHz ReSulis .
. i i Imulation:
Q, =6100 Resonator thickness increased factor 2.6 e A,
Q.. =220 * Resonator radius increased factor 1.07 o, =32 ps
ext

—>Q, =212, r=52ns *  Kink length adapted to reach 1.3 GHz

+  Feedthrough position adapted to reach smaller Q_,;

D. Nélle, MDI  FLASH Seminar, 11.11.08 (Tat4, tata, tata, Kammelle ... und Papnase) £HELMHOLTZ
| GEMEINSCHAFT 54
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Current Mo

_.D
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Time domain Frequency domain
1 0.3
1000 RF periods = 1000 dark current bunches ! '
' | | E
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© i
0.2 L
{= :
. :
L S — S— T —
0 A
. : : : . 0 3 4 6 § 10
I I I I 1000 Frequency f GHz

0 200 400 £00 800 t/ns

Transient oscillation finished after 200 ns

Simulation: | xcurent = 1 MA, o, = 32 ps

D. Nélle, MDI  FLASH Seminar, 11.11.08 (Tat4, tata, tata, Kammelle ... und Papnase) £HELMHOLTZ
| GEMEINSCHAFT 57
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+2 I ndf 0.0008145 / 196

U, 8.341e+007 + 1.75e+005

b R fe 1.299¢+009 + 4121

0 - Q 190.2 + 0.3951

07 = a -0.6985 + 0.01376

“E b 5.325e-010 + 1.056e-011
06—
0.5
0.4
0.3
0.2
0.1

- PR R PR SV B SRR 5 |\
1280 1290 1300 1310 1320
fiHz

Ready since yesterday:
Spek:

« f =1.3+/-0.0014 GHz
* BW =6 MHz

*Q =205

Expected Signal: 520 mV/1mA @ 32 ps Bunchlength

D. Nélle, MDI  FLASH Seminar, 11.11.08 (Tat4, tata, tata, Kammelle ... und Papnase) £HELMHOLTZ
| GEMEINSCHAFT 39
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Compact metal channel photomultipliers

— Fast, not for high radiation areas E‘

— Test setup in preparation: Ch. Ge
Wilhelm

PMTs with internai high voitage generation
— Radiation hardness?
— 1 PMT installed at BC2 since several months

Usability of PMTs without scintillator by L. Frohlich

D. Nolle, MDI "-LASH Semivar “1.11 02« Tar2 {at3, &ta, <aranmedle .. und 2zpn.ise) f@ (:HELMHI:ILTZ

\@' T | GEMEINSCHAFT 39
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vionitors
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Beam LOSS

 LHC ionization chambers
— Radiation hard
— No real single-bunch resolution for 5 MHz
— Chamber installed near FLASH beam dump
— Preamplifier to be added today

%10 Test ELM (17SEED LHC lonizaticn Chamber)
T T T T T

Y ) f
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T T 11 LY
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W i _| l 1+.'--
Foo 200 700 500 200 1000 o = | P OI?S: B. Dehning, M. Jtockner (C‘Et )i '|;
by L. Frohlich ) 9 ,

D. Nélle, MDI  FLASH Seminar, 11.11.08 (Tat4, tata, tata, Kammelle ... und Papnase) £HELMHOLTZ
| GEMEINSCHAFT 4
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Some Plans and ldeas

BPMs and TCA

« Current Prototype Board is feasible for digital communication
« Try communication with MCS4 AMC Board

« Get a BPM Prototype with full DOOCS integration

« Option for FLASH (Il) not XFEL

Charge Monitoring at FLASH

« AMC based Fast ADCs get available

Boards have sufficient FPGA Power on board

Tr ahlich TnA 1A DandAA m nn ANNC D
||y LU CDLaU“Dll |U|U|u F\CQUUUL be Il Uil Alvivu D

To be used at FLASH and XFEL

Dark Current

e Testat PITZ

« But also useful for Dark Current control at FLASH

Acic
AaAolo

D. Nolle, MDI  FLASH Seminar, 11.11.08 (Tata, tata, tata, Kammelle ... und Papnase)




