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Disclaimer

LPS measurements with the post-SASE?2 dechirper are easy to perform and relatively safe for the
machine.

Always save the machine file before conducting measurements or making any changes to the
machine. This is a good practice!

Minimize beam usage to reduce radiation load.

Note: Passive streaker = dechirper = corrugated structure = wakefield structure = chirper.

] | European XFEL DESY



Operator Training — Dechirper Diagnostic Tool

Sergey Tomin, BKR, 11.12.2024

Short introduction into passive streaker LPS measurement
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What systems/devices we change or can potentially change during usage
of the dechirper tool. Or how to restore the machine manually

Correctors in the T3 section (after SA2) and the last air coils in SA2: These correctors are used to create a bump
and adjust the beam to get a better spot on the screen.

Quadrupoles in the T3 section: Beam optics are adjusted here.

Screen OTRC.2560.T3 Can be still in

Corrector CFX.2154.T1 in front of SA2. We suppress SASE with this corrector
Orbit FBs SA2 and T5D can be switched off

Number of bunches in SA2 branch. Likely to be set to 0.

Bunch pattern — restore 1 Hz operation

Only if measuring dispersion! (not part of the standard procedure)
CL energy FB
A24 or A25 table/scalar mode and voltage

] | European XFEL DESY.
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iettings/Hardware Time reconstruction Analysis images

How to start measurements

Prepare measurement 1
Update CRISP  Beam ON
Orbit Set D
. . Beam OFF
Save machine file

3 Special Optics Set (Dx=30.4 cm)
Orbit FB T5D OFF 7

Set 1 bunch in SA2

Screen Trigger is ON

Restore
Open dechirper tool e
Click “Prepare measurements” Set Bump 3
The tool adjusts the orbit, inserts and powers the screen, and o
applles SpeCIaI OptICS. Online Recon Auto ROI 4
. .y s . Beam ON
You might need to acknowledge that the orbit is not optimal and —
the screen is not yet powered (this may require a bit more time).
Using the bunch pattern builder, set 3 Hz in the SA2 branch. PR :
Beam Energy [GeV] 14.00 s
Energy Axis Display Energy Axis

Click “Beam ON” button. You should see unstreak beam

GuI

Send to LogBook

Adjust bump amplitude. 2 mm is good starting point. Around 3

mm is our usual bump amplitude
DESY

Done!
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How to start measurements

Prepare measurement 1
Update CRISP  Beam ON
Orbit Set D
. . Beam OFF
Save machine file

3 Special Optics Set (Dx=30.4 cm)
Orbit FB T5D OFF 7

Set 1 bunch in SA2

Screen Trigger is ON

Restore
Open dechirper tool 231 3 mmms
Click “Prepare measurements” Set Bumig
The tool adjusts the orbit, inserts and powers the screen, and o
applies special optics. BeamON‘*“‘m' ’
You might need to acknowledge that the orbit is not optimal and —
the screen is not yet powered (this may require a bit more time).
Using the bunch pattern builder, set 3 Hz in the SA2 branch. PR :
Beam Energy [GeV] 14.00 S
Click “Beam ON” button. You should see unstreak beam o
: Send to LogBook
Adjust bump amplitude. 2 mm is good starting point. Around 3
mm is our usual bump amplitude
DESY

Done!
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Need more details?
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How to update CRISP
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[ ] CRISP4_FF_Reco_1934.xml XFEL.SDIAG/THZ_SPECTROMETER.FORMFACTOR/CRD.1934.TL/
—
o CRISP Form Factor and Reconstruction Print
Reconstruction status:
Current Grating : HIGH_FREQ HighFrequencies SA1: No beam (2024-12-11T10:04:17)
Change Grating : ALL: Nobeam (2024-12-11T10:04:17)
. LowFrequencies SA2: No beam (2024-12-11T10:04:17)
Status: grating change nee... s NTH: No beam (2024-12-11T10:04:17)
SA3: Nobeam (2024-12-11T10:04:17)
y i L . <=Z2.
SASE Beamlines Select Bunch valid on F rep rate 2.2 MHz

charge
0.000 nC

pe
SA1

[IF|?1 Sub-Train Form Factor Reconstructed current profile (A) vs. tifs

[z_ CRD.1934.TL/FOR! (CTOR_MEAN_DETECTLIMIT.XY [|F|?] . E_ CRD.1934.TL.SA1/CURRENT_PROFILE ;X= CRD.1934.TL.SA1/OUTPUT_TIMES

[!— CRD.1934 . TL/FORI {CTOR_MEAN.SA1 XY [|F|?] 08_ & CRD.1934.TL. SAZiCURRENT_PROFiLE H CRD.1934 TL.SA2/OUTPUT_TIMES

|| CRD.1934. TLIFORMFACTOR_MEAN.SAZ.XY [F|7] ¥ CRD.1934.TL.SA3/CURRENT_PROFILE ;X= CRD.1934.TL.SA3/OUTPUT_TIMES
V| crD.1934.TLIFOI CTOR_MEAN.SA3.XY [IF|?] 0.6

1 A
0.4+
1\*1\ >
0.1 -0.0
-0.2
-0.4
-0.6
-0.84
-1.0 T T T T \ T I I T
100 -250 -200 -150 -100 -50 0 50 100 150 200 250
[THz] CRD.1934.TL.SA1/OUTPUT_TIMES

Press Low Frequencies and wait
B® Current Grating: LOW_FREQ

Press High Frequencies and wait
BN Current Grating: HIGH_FREQ

DESY.
Whole procedure will take about couple of minutes
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How to open Dechirper tool
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How to make 3 Hz

B Set 1 bunch in SA2 brunch
#® Open bunch pattern builder

N Press Add Pattern

I B Y European XFEL

1. & 2. Pulse Types

Sergey Tomin, BKR, 11.12.2024

bunch_pattern_server_pattern_builder.xml XFEL_SIM.UTIL/BUNCH_PATTERN/PATTERN_BUILDER/PULSE_TYPE_O

BUNCH PATTERN SERVER: PATTERN BUILDER (MACHINE PATTERN

4. Bunch Counters

10

8. Apply, Save & Load

1505 kHz, 86D, 356x2, 25D, 300x13, 1xD ‘

Apply & Switch Send this pattern to the timing system and switch it to
user mode.

| Retrieve the pattern that has last been sent to the
timing system.

Save Save this pattern to the list without applying it.
Load Load the pattern that is selected in the list below:

9. Timing System Configuration
Change destination to TLD if MPS limits the number of bunches (otherwise,

These swifches have immediafe effect on the timing system.

@:Nobunch + G:G1D + I: 11D - b:B1D « B:B2D « D:TLD - 1:SA1 - 2:SA2 + 3:SA3 - BUNCH_COUNTER_1 Pulse IDs generating these bunches: AAAA
4:5A4 + X:TLD W/ marker + Y: SA3 w/bit 17 Excess bunches at the end of the frain are replaced by: vv;g
BUNCH_COUNTER 2 Pulse IDs generating these bunches: J AAAA
Edit Puise Types... | Open a new panel to change the definition of the s. TR -G aE S e e o vvv; o
ese
3. Pulse Patterns BUNCH_COUNTER 3 Pulse IDs generating these bunches: 3 | AnaA EESSETRRaAR Prasvis |
SA3 Excess bunches at the end of the train are replaced by: | D vvlg =
‘ [A] Add Pattern | Remove Pattern H
BUNCH_COUNTER 4 Pulse IDs generating these bunches: L AAAN
[A] Base Frequency: Add Sub-Pattern SA4 Excess bunches at the end of the train are replaced by: | D vvvg
Start Time Dy Sub-Pattern #Ticks #
X = Annn AAAA AR
8000 ps  [Pre-bunches o N 86 86.00 ﬂ 5. Tail Clean-Up
CIRF o e
Remove the following pulse types from the end of the pattern: D
X = Annn AAAA AR
‘E#H = ‘W | ‘2 ” \‘ v35§ v355 gg ﬂ ...but leave this many fail pulses untouched: OE
RF -
X 10838 s [Transition |lo [N ““25 ““25 @6 ﬂ
RF o o 6. Pattern Sequence
i [ 11104 ps ‘sm | ‘13 \‘ *Gﬁa *3@6 ag E Sequence: [A] > |[A] il
CIRF 131313131313131313131313131313131313131313131313131313131.... N
X = Annn AnAA AR FYVVVVVVV VY
15081 ps | | [N 1.00 E 7. Review Pattern .for event ID: § 3
| RF transition 1) R i
suppress remaining bunch train):
! For destination T4D (SASE1/3)
00 800 1000 1100 1200 1300 1400 1500 ‘Iﬁg(]] [v| For destination T5D (SASE2)
arbina Patrtarr
jvf,d Cf”‘f]ﬂ J’)SL‘ Efu ffj M Open the Pattern Viewer in a separate window.

Send to vxfellog... ‘

- User Lasers | Help |

DESY.
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How to make 3 Hz

B Set 1 bunch in SA2 brunch
#® Open bunch pattern builder

W Add pattern

" In B Pattern set D instead of 2

I B Y European XFEL

1.& 2. Pulse Types

Sergey Tomin, BKR, 11.12.2024

bunch_pattern_server_pattern_builder.xml XFEL_SIM.UTIL/BUNCH_PATTERN/PATTERN_BUILDER/PULSE_TYPE_0

BUNCH PATTERN SERVER: PATTERN BUILDER (MACHINE PATTERN

4. Bunch Counters

4: A4

0:Nobunch + G:G1D + I:11D » b:B1D « B:B2D + D:TLD + 1:SA1 - 2:SA2
« X: TLD w/ marker + Y: SA3 w/ bit 17

-3

SA3 -

Edit Pulse Types... | Open a new panel to change the definition of the pulse types.

BUNCH_COUNTER_1

SA1

Pulse IDs generating these bunches: 1
Excess bunches at the end of the train are replaced by: | D

AAAA

38

Pulse IDs generating these bunches: 2
Excess bunches at the end of the train are replaced by: | D

BUNCH_COUNTER 2

o

AAAA

VW

3. Pulse Patterns

8. Apply, Save & Load
f, 356x2, 25%D, 300x13, 1xD, [B] 1505 kHz, 86D, 356D, 25D, 30013, 1xD|

[T [ 1i I*]

Apply & Switch Send this pattern to the timing system and switch it to
user mode.

| Retrieve the pattern that has last been sent to the

et timing system.

[3]

BUNCH CoUNTER_3  PUISe IDs generating these bunches:

AAAA

48

Recentpatterns | Presets

Save Save this pattern to the list without applying it.
Load Load the pattern that is selected in the list below:

|

9. Timing System Configuration

Change destination to TLD if MPS limits the number of bunches (otherwise,
Suppress remaining bunch train).

] For T4D (SASE1/3)

SA3 Excess bunches at the end of the train are replaced by: | D
‘ [A] ||[B] Add Pattern ‘ Remove Pattern ”
BUNGH_GOUNTER_4 Pulse IDs generating these bunches: ﬂ AAAAN
8] Base Frequency: Add Sub-Pattern SA4 Excess bunches at the end of the train are replaced by: | D vvvg
Start Time D Sub-Pattern #Ticks #
X | 800.0 kZ‘ us ‘Pre-bunches ‘ ‘B H \‘ ::M‘ A:"e_ aa @ 5. Tail Clean-Up
LIRF - Remove the following pulse types from the end of the pattern: D
X =
‘DR#}Z‘ = ‘W | "’ ” \‘ :336 :336 ag ﬂ ...but leave this many tail pulses untouched: GE
X[ 10938 s [Transiton |lo [ ~55 °795.08 H
RF o o 6. Pattern Sequence
X 1104 s st B | ~pan  ~gen an Al | = |m ll
= N
CIRF EBEBELEEEEEEEEEEEEEEEEEEEEEEEL. . ~6oe  .308.00 H
X - AAAAAAAAAAD
[ 15004 ps | /b N =% ~1.08 H 7. Review Pattern ..for event ID: 2
[] RF transition ) e i
1
800 200 1000 1100 1200 1300 1400 1500 1?0?
us
J‘/J’d ijj’f] e J'):! 8 fﬁ J] View Pattern... Open the Pattern Viewer in a separate window.

For destination T5D (SASE2)
These switches have immediate effect on the timing system.

— UserLasers | _Send lo vxfeliog... | Help |

DESY.
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How to make 3 Hz

Set 1 bunch in SA2 brunch

bunch_pattern_server_pattern_builder.xml XFEL_SIM.UTIL/BUNCH_PATTERN/PATTERN_BUILDER/PULSE_TYPE_O

BUNCH PATTERN SERVER: PATTERN BUILDER (MACHINE PATTERN

- O en bu I"ICh attel’n bu ||der 1.& 2. Pulse Types 4. Bunch Counters 8. Apply, Save & Load
p p @:Nobunch + G:GID « I:11D « b:B1D « B:B2D « D:TLD - 1:SA1 - 2:SA2 + 3:SA3 - sunch_couter s Pulse IDs generating these bunches: AAAA r 356x2, 25D, 30013, 1xD, [B] 1505 kHz, 86D, 356xD, 25%D, 300x13, W"D‘
4:5A4 - X:TLDw/ marker - Y: SA3 wi bit 17 SA1 Excess bunches at the end of the train are replaced by: | D | vv;g [«1 | 1l 10|
Send this pattern to the timing system and switch it to
BUNCH_COUNTER 2 Pulse IDs generating these bunches: AAAA M user mode.
Edit Pulse Types... | Open a new panel to change the definition of the pulse types. ,7 ;
- Ad d p att e r n Excess bunches at the end of the train are replaced hy AvAviv = ‘ Retrieve the pattern that has last been sent to the
timing system.
3.Pulse Patterns BUNCH_COUNTER 3 Pulse IDs generating these bunches: ﬂ AAAA
SA3 Excess bunches at the end of the train are replaced by: | D vv;g R Prosct
| [A] || [B] Add Pattern | Remove Pattern H
Save Save this pattern to the list without applying it.
BUNCH_COUNTER 4 PUISe IDs generating these bunches: 4| Anan
- I n B P atte r n S et D i n Stead Of 2 B ErREniETsE Add Sub-Pattern SAd Excess bunches at the end of the train are replaced by: | D vvvg Load Load the pattern that is selected in the list below:
Start Time D Sub-Pattern #Ticks #
Lt [ GOO-OH us ‘Pre-nunches | ‘D ‘l \l ""ss M‘sa ﬁa 5. Tail Clean-Up
I:I RF Vs ! .
- Remove the following pulse types from the end of the pattern: D
X =
N Set new Pattern Sequence [A] 2 [B] | iwmmr ” I i “
Xl 1os3.8] s [Transition |lo [N ““25 ““25 6@ E
RF o eeer 6. Pattern Sequence
X[ 1104 ys st 13 N —666 Asaa 6@ Sequence: [A12 [B] -> | [A12[B]
- ﬂ I & SW i tC h LI1RF 131313131313131313131313131313131313131313131313131313131... -
X 0 AAAAAAAAAAA
p p y [ 1509.1 ps |Ip [N 00 N W ) E 7. Review Pattern ... for event ID: 3 2
[]RF transition ] e e
9. Timing System Configuration
Change destination to TLD if MPS limits the number of bunches (otherwise,
suppress remaining bunch train):
) For T4D (SASE1/3)
00 900 1000 1100 1200 1300 1400 1500 1&05(]] For destination TSD (SASE2)
Ma ijjfj e Pattern [~ View Paiam...__ (R e e e AR Lol These switches have immediate effect on the timing system.
| — User Lasers | _Send to vxfeliog... | Help |

I B Y European XFEL DESY.
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Passive streaker tool improvements

Video from BKR

Online reconstruction. Video from BKR

SASE2 cells Corrugated structure L=5m  Streaked beam

screen

INEN 'NENN N
\ |
trajectory bump with 4

correctors up to 4 mm

] | European XFEL

Number Saved Images 10

Allowed Numbar of Shots 300

Screen name OTRC.2560.73 &
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