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(= SwissFEL Injector Test Facility - Actuators
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estimated on crest energy gain of a particle:
7 53.7 70.8 102.7 14.2 [MeV]

Initial Settings:

Charge: 20.5 pC @ 10 Hz
Energy: 200 MeV
Bunch length: ~260 fs rms
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Q 3 GHz 12 GHz
ASS'J(DSS AS1'.'(DS1 ASZI(DS2 AS3!(D83 AX'J(DX BC
[3 JITL JITL JTTL / \
L
T W Var. Range Stability \
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B. Keil et al., in Proc. FEL2011, pp. 652-655
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V. Arsov et al., in Proc. FEL2014
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(13 Diagnostics Response Matrix

Q (I)SS (I)S1 (DS2 (I)S3 (DXB ASS AS1 AS2 AS3 AXB

BPM-E, | 0.11 -1.03 -0.07 0.07 3.08 0.08 -293 057 038 373 -1.55
SRM-E | -0.02 -0.38 -0.03 003 125 0.02 -1.13 0.23 016 150 -0.63
SRM-AE/E| 0.08 0.05 -0.02 -0.03 0.02 0.18 -0.05 0.01 0.01 0.10 -0.03
BPM-E, | 0.25 -1.03 -0.07 0.07 3.08 0.05 -294 057 039 3.72 -1.56
BCM-D1r| 098 -0.04 -045 -0.66 -1.59 337 0.57 -0.14 -0.08 -0.16 0.31
BCM-D2r | 1.12 0.01 -0.14 -0.22 -0.55 1.01 0.20 -0.04 -0.02 -0.04 0.10
BPM-Q | 289 0.09 0.01 0.00 0.01 0.04 0.08 0.00 -0.00 0.01 -0.01
BAM | -0.32 -0.02 0.01 -0.01 -0.63 0.01 -0.13 -0.12 -0.07 -0.72 0.31
TDC -, - 0.00 0.02 0.02 0.06 -0.17 -0.01 0.00 0.01 0.00 -0.01

Singular Value Decomposition (SVD) : R=U-X- VT
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(3 Diagnostics Response Matrix

R=U-X-V'
>

1 2 3 4 5 o6 7 8 9
11896 0 0 0 O O O O 0
21 0 422 0 0 O O O O O
31 0 0 270 0 O O O O O
41 0 0 0 062 0 0 O O 0
5/ 0 0 O 0 008 0 O O O
6/ 0 0 O O O 006 O O O
7/ 0 0 O O O O 0010 O
8 0 0 O O O O O 0010
91 0 0 O O O O O 0 o0.01
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(3 Diagnostics Response Matrix

R=U-3-V'
2

1 2 3 4 5 6 7 8 9
11896 0 0 0 O O O O O
2| 0 422 0 0 O O O O O
3| 0 0 270 0 O O O O O
4,0 0 0062 0 0 O 0 O
5/ 0 0 O 0008 0O O O O
6/l 0 0 0O O 0 006 0 O O
710 0 0 O O O 00O1OC O
g8/ 0 0 0 O O O O 001 0
9] 0 0 0 O O O O O o0.01




PAUL SCHERRER INSTITUT

(3 Diagnostics Response Matrix

R=U-X-VI U
1 2 3
2 BPM-E, | -0.67
SRM-E | -027
i 2 N ¢ B © SRM-AE/E | -0.01
1] 8.96 BPM-E, |-0.67
- BCM-D1r | 0.17
3 BCM-D2r | 0.06
4 BPM-Q | 0.00
5 BAM | 0.09
6 TDC - 5, | -0.01
VT

Q (DSS (DS1 (1)82 (DSS (DXB ASS AS1 AS2 AS3 AXB
000 016 000 -0.03 053 006 048 -0.10 -0.06 -0.61 026 Energy

S O B W N
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(3 Diagnostics Response Matrix

R=U-X-VI U

1 2 3 4 5 6

2 BPM-E, |-067 0.11
SRM-E |-027 0.03

1.2 3 4 5 6 SRM-AE/E | 0.01 0.05
8.96 0 BPM-E, |-0.67 0.12
0 4.22 BCM-D1r | 0.17 0.82
BCM-D2r | 0.06 0.36

BPM-Q | 0.00 0.40

BAM | 0.09 -0.05

TDC - 5, | 0.01 -0.03

SO OB W NN -

VT
Q (DSS (DS1 (1)82 (I)SS (DXB ASS AS1 ASZ AS3 AXB

000 016 000 -0.03 -053 0.06 048 -0.10 -0.06 -0.61 026 Energy _
057 -0.05 -0.10 -0.14 -0.18 075 -0.03 000 000 0.19 -0.02 Bunchcompression-Charge

S O B W N
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(3 Diagnostics Response Matrix

R=U-%-VT U
1 2 3 4 5 6
2 BPM-E, |-067 0.1 -0.07
SRM-E |-0.27 0.03 -0.04
1.2 38 4 5 6 SRM-AE/E | 0.01 0.05 -0.02
1189 0 0 BPM-E, |-0.67 0.12 -0.02
21 0 422 0 BCM-D1r | 0.17 0.82 -0.46
3] 0 0 270 BCM-D2r | 0.06 0.36 0.11
4 BPM-Q | 0.00 0.40 087
5 BAM | 0.09 -0.05 -0.11
6 TDC - 5, |-0.01 -0.03 0.04
VT

Q (DSS (DS1 (DS2 (I)SS (DXB ASS AS1 AS2 ASB AXB

000 016 000 -0.03 -053 006 048 -010 -006 -0.61 026 Energy _
057 -0.05 -0.10 -0.14 -0.18 075 -0.03 000 000 0.19 -0.02 Bunchcompression-Charge
082 008 008 010 014 -052 007 000 -0.00 -011 000 Charge-Bunchcompression

S O B W N
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(3 Diagnostics Response Matrix

R=U-3-V' U

1 2 3 4 5 6

2 BPM-E, | 0.67 0.11 -0.07 -0.06

SRM-E | -0.27 0.03 -0.04 0.06

[ ° B 4 B © SRM-AE/E | -0.01 0.05 -0.02 0.03

11896 0 0 0 BPM-E, |-067 0.12 -0.02 -0.10

210422 0 0 BCM-D1r | 047 0.82 -0.46 0.03

3] 0 0 270 0 BCM-D2r | 0.06 0.36 0.11 -0.05

4.0 0 0 062 BPM-Q | 0.00 040 087 -0.10

5 BAM | 0.09 -0.05 -0.11 -0.98

6 TDC -5, |-0.01 -0.03 0.04 0.00

VT
Q (DSS (I)S1 (DSZ (DSB (DXB ASS AS1 ASZ ASB AXB
000 016 000 -0.03 -053 006 048 -0.10 -0.06 -0.61 026 Energy _
057 -0.05 -0.10 -0.14 -0.18 075 -0.03 000 000 019 -0.02 Bunchcompression-Charge

082 008 008 010 014 -052 007 000 -0.00 -0.11 000 Charge-Bunch compression
006 023 -0.01 002 033 007 082 006 004 035 -0.16 Bunch arrival time

S O B W N
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(13 Diagnostics Response Matrix

R=U-3-V' U

1 2 3 4 5 ¢

2 BPM-E, |-0.67 0.11 -0.07 -0.06 -0.03

=, N : N ¢ SRM-E | 027 0.03 -0.04 0.06 017

SRM-AE/E | -0.01 0.05 -0.02 0.03 0.89

11896 0 0 0 0 BPM-E, |-0.67 0.12 -0.02 -0.10 -0.05

210422 0 0 0 BCM-D1r | 0.7 0.82 -046 0.03 0.06

3/ 0 0 270 0 O BCM-D2r | 0.06 0.36 0.11 -0.05 -0.36

4,0 0 0 0620 BPM-Q | 0.00 040 0.87 -0.10 0.11

5| 0 0 0 0 008 BAM | 0.09 -0.05 -0.11 -0.98 0.06

6 TDC -5, |-0.01 -0.03 0.04 0.00 -0.14

VT
Q (I)SS (DS1 (I)SZ (I)SB (I)XB ASS AS1 ASZ ASB AXB

0.00 016 000 -003 -053 006 048 -00 -006 -061 026 Energy

057 -0.05 -010 -0.14 018 075 -0.03 000 000 019 -0.02 Bunchcompression-Charge
0.82 008 008 010 014 -052 007 000 -000 -011 000 Charge-Bunchcompression
006 023 -0.01 -0.02 033 007 08 006 004 035 -0.16 Buncharrival time

-0.02 086 008 013 028 021 -027 -0.07 -000 -0.19 002 Rel. Energy spread

S O B W N
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(13 Diagnostics Response Matrix

R=U-3-V' U
1 2 3 4 5 ¢
2 BPM-E, |-0.67 0.11 -0.07 -0.06 -0.03 -0.10
= o B . B G SRM-E | -0.27 0.03 -0.04 0.06 017 0.06
SRM-AE/E | -0.01 0.05 -0.02 0.03 0.89 0.39
11896 0 0 0 0 0 BPM-E, |-067 0.12 -0.02 -0.10 -0.05 0.07
210420 0 0 0 BCM-D1r | 047 0.82 -046 0.03 0.06 -0.26
30 0 270 0 0 O BCM-D2r | 0.06 0.36 0.11 -0.05 -0.36 0.8
4,0 0 00620 0 BPM-Q | 0.00 040 0.87 -0.10 0.11 -0.24
5| 0 0 0 0 008 0 BAM | 0.09 -0.05 -0.11 -0.98 0.06 -0.01
6/ 0 0 0 0 0 006 TDC -, |-0.01 -0.03 0.04 0.00 -0.14 0.20

Q (DSS (DS1 (DSZ (I)SB (DXB ASS AS1 ASZ ASB AXB

0.00 016 000 -003 -053 006 048 -00 -006 -061 026 Energy

057 -0.05 -010 -0.14 018 075 -0.03 000 000 019 -0.02 Bunchcompression-Charge
0.82 008 008 010 014 -052 007 0.00 -0.00 -0.11 0.00 Charge-Bunch compression
006 023 -0.01 -0.02 033 007 08 006 004 035 -0.16 Buncharrival time

-0.02 086 0.08 013 028 021 -0.27 -0.07 -0.00 -0.19 0.02 Rel. Energy spread

001 041 -008 -035 -060 -0.30 -0.10 0.10 0.09 046 -0.13

S O B W N
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(= Conclusions

a diagnostics response matrix measured at one working point at SITF
numbers in the matrix depend on stabilities and resolutions

the charge and compression modes might be disentangled by compensating the influence of the
charge on the BCM in the data processing

redundant energy measurements from the SRM and the BPMs in the BC
SRM also measures relaltive energy spread

no clear distinction between the influence of the S- and X-band phase

10
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(= Conclusions

a diagnostics response matrix measured at one working point at SITF
numbers in the matrix depend on stabilities and resolutions

the charge and compression modes might be disentangled by compensating the influence of the
charge on the BCM in the data processing

redundant energy measurements from the SRM and the BPMs in the BC
SRM also measures relaltive energy spread
no clear distinction between the influence of the S- and X-band phase

—> considering the shape or some measure for the asymmetry of the energy distribution in the SRM?

10
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== Thank’s to....

11

... all the people contributing to a successful installation
commissioning and operation of SITF
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