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Topics

Run coordinator/ RC Meeting Beam dumps/ dump switch panel
Emergency shutdown button Collimators

XFEL energy manager Multi quad scan tool

Tripping RF stations Magnet coupling server

Beam energy measurements
AH1 cavity

Orbit tools

Orbit feed backs

Intra bunch train feedback (IBFB)
Trajectory storage server

Operation of the safety magnets
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Run coordinators and RC meeting

We are now 9 run coordinators:

Dirk
Frank
Lars
Matthias
Raimund
Shan
Thomas
Torsten
Winni

I European XFEL

There are two run coordinators
scheduled for each week to reduce

the work load.

A second mobile phone number will
be communicated as soon as it is
available.

There will be a new location and
time for the run coordination
meeting!

Monday 10 am

Meeting room in 30b, 4t floor.
Starting January 15t, 2018
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XFEL Energy Manager This panel helps you to change the electron beam

energy without changing single RF station settings.

Main Panel -> RF -> Linac Energy Manager

/svn/XFEL/RF/XFEL_EnergyControl.xml XFEL.RF/LINAC_ENERGY_MANAGER /XFEL/

g | XFEL ENERGY MANAGER

Print

" L1 L2 L3 [MeV] Energy gain per module [:asec\gc Total energy gain
Energy SA1: 129.4 685.3 25118 11197.1 Current energy for all subtrains 14000+
12000
Energy SA2: 1127 520.2 2103.3 10256.8 120
70 10000
Energy SA3: 5.8 5.8 5.8 5.8 8000
100
Ampl. Possible:  200.0 e o e 6000-]
Ampl. Avaiable:  200.0 645.0 2300 12031 75, 2000
Energy Control enable 2000
oo o o @ Switch on/off complete sections B
SA1 SA2 GUNI1 M2A4L2 M3A7.L3 M1A11.L3 M3A14L3 M1A18.L3 M3.A21.L3 M1.A25.L3 mwGUNHM2A4L2M3A7L3M1A11L3M4A14L3M3A18L3M2A22L3 """""
Total Energy Gain: 14551.3 MeV 13053.2 MeV 5.8 MeV Show Beamiine: | SA1 | sA2 | ShowSection: | Al | 1 | 1 | 2 | 13
seew T3610-0 i3 TSR . . .
Set final energies for all subtrains
Stations: [ AIION/OFF  Ampl. Possible: 16596.4 Ampl. Avaiable: 15176.4
OFF-Beam OFF-Beam OFF-Beam
A16.L3 ) _
FSMis switched off C|ICk on modules to get a detailed view.
(O stationOK () FSMON @ FSMERROR [ ] Mask . . .
- a2 «ns |tis possible the mask single modules.
Energy: 0.1 7243 0.4
Ampl SP: 0.1 7243 0.4
LLRF Ampl: 770.0 LLRF Ampl Max: 800.0
| _Fsm_ | LR
I N European XFEL ﬁ HELMHOLTZ
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COI‘ItiI‘lUOUS|y tripping RF stations Situation: An RF station trips once, the FSM tries to ramp
up the amplitude again but that causes further trips.

T — Procedure:
Is;n/iFELILLRFISC_modules/Xl.I.RF_RFstation_main.xml XFEL.RF/LLRF.CONTROLLER /A16.L3 /LOGFILE.TAIL
== CTRL.A16.L3/SP.AMPL [MV] rint .
S| LLRF CONTROL A16.L3 e G Switch the FSM off.
| Open the feedback loops (if that is not already the
Main Control Subsystems
Voltage ié(:).é(:) m M;I:l:tzt:rl_l K'YST;:‘:‘“MRF o C‘ouplerr Case)'
T mnw | —wes fll e Ramp up the voltage to the maximum possible value
AAAA AA Rack oK Rack oK PSM
*°°‘:“’ watonaog [l _watchoog [l [EEE that does not lead to further trips.
®Fsuon ERFon  Fsu SRR LLF cenie The reason for the trips might be that some cavities
e G eofol eola emelo o | are detuned. You can use the tuner script to improve

Output vector correction
Feedback

[v] Feedforward correction Rst|
[v] Learning FF

Beam loading compensation

&l o ﬂ iﬁj ﬁﬂ that. (AH1 is slightly more difficult to tune. Call LLRF

? iﬁj i#j expert if you do not feel comfortable with tuning AH1)
&) i S il iaj | PETITYOU _ g AT
o Anpiuge L prase You can try to increase the voltage again after the

0.0
o] cavity tuning.
- Close all feedback loops. Do not forget to reset the
o] tables of the feed forward correction.
0 o] Start the FSM again.
'50'20.57 Mt C0.0 2(1)0 I 6(|)0 I 10|00 I 14|00 I 180[? -10‘00.0 I 4(|JO I 8(IJO I 12|00 I I 1[8[]%?
14.11.2017 14.11.21017 et T ouTY AR

SN W 7 European XFEL Problems? Call the LLRF expert! ﬁ”ié?&é?ﬂ&
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- jddd 1.9.40/18.7.50 T4.6.2 mscholz@xfeluserl.desy.de XFELMainTaskbar.xml Tt e
File View Help [l 10amb/i820Mb |

Emergency shutdown button -

European - 'I°“.s S _""j
. . XFEL MP?@ njector rbi otons Beam Dynamics Magn@
Please use th|S ded|Cated bUtton tO ShUt Operation Tools Documentation Interlocks
down the maChine in an emergency (e.g. = cockpi.t A Sequencer Personnellnterltack
a fi re alarm)- ‘. ) Dump Switch XS1 Safetymagnet
operatlons Collimator Setup Injector Safetymagnet
Confirm the shut down request on the Procedures

popup panel.

The complete machine will be shut down
safely.

System Overview

e /l_

e
/I—-\I_I/FD\H/—I;C}ED-\H/'—k—Eg"'='=H\\|_|T|4:\$:;7

l M
-Ij:lﬂ--’""v—l\—l/ M"’N
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Beam energy measurements

XFEL_beam_energy_measurement.xml XFEL.DIAG/BEAM_ENERGY_MEASUREMENT /LH/*

BEAM ENERGY MEASUREMENT SERVER
All available beam energy measurements can be found here: [t [ B
\ . . Chicane parameters
Main Panel -> DlagnOStICS -> Beam Energy Measurement Geometrical offset:  0.0299 m (defines the zero position of the chicane BPM)
Magnetic offset: 0.0299 m (for a nominal beam energy of: 130.0 MeV )
Dispersion (R16): -0.0301 m R166: 0.0303 m
Reasons for deviating measurements: Measured energles:
SA1 SA2 SA3
First bunch: 130.75 MeV 0.00 MeV 0.00 MeV
Mean: 130.75 MeV 0.00 MeV 0.00 MeV
The measurement depends on the knowledge of the magnet Mi: 13075MeV  0.00MeV  0.00Mev
Max: 130.75 MeV 0.00 MeV 0.00 MeV
fields in the respective section. Sandard deveton; 00000MeV  00000MeV 00000 Mev
. . Mev]
Especially uncycled magnets (e.g. correctors) make it more =
difficult to measure the correct beam energy. 1001
80.
60.]
A measurement precision of about 1% (~100 MeV) is good. 40
20.]
0 T T T T T T T T T T T T
650. 700. 750. 800. 850. 900. 950. 1050 1150 1250 1300
LLRF vector sum Measured -
Send to xfellog... | Help |

UF 14322 MeV 2214141 MeV
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/svn/XFEL/Injector/ThirdHarmonic/AH1_CAV_Health.xml ///
AH1 health status AH1 Cavity Health Monitor i

It is time well spend to check the cavity health ki ki o
status of AH1 from time to time. e 34 1z ] Noneedor tuning Tune Sequence

c2 12 Hz [I] No need for tuning — -
AH1 is more sensitive to e.g. helium pressure T E— 1 bl ikt
variations than the larger 1.3 GHz cavities. ca [ v: [ Tuning s suggested 2. it T

cs 266 Hz [3] Tuning is suggested 3. Save final motor positions and sensitivity

You can find the AH1 cavity health monitor here:
Main Panel -> Injector -> AH1 Health & Tuning.

C6 - Hz m Tuning is needed

- m /svn/XFEL/Injector/ThlrdHarmomc/AH1 CAV_Health.xml [}/

Cc7
You can start to tune the cavities. However, AH1 c .0 fG AH1 Cavity Health Monitor Frint
. . . . . - If tumng is suggested or needed please inform AH1 or LLRF experts. PP.CM
tuning is a little more complicated than tuning the Pressure changes b8 SP 19.41
ey | c1 -56 Hzm No need for tuning
other cavities. Tune Sequence
c2 80 Hz [1] No need for tuning
Please inform the LLRF expert on call if you feel cs A Hz [ Noneedfor tuning (1§ Save inialmotor positions on elog
uncomfortable with the tuning_ ca 82 Hz [] Noneed for tuning o Open tuning pane
H H H e - Hzm No need for tuning 3 Save final motor positions and sensitivity
This is not an emergency as long as the machine o 3 12 [ o neod for tuning :
is running properly. Thus, you might inform the c7 R 1z ] Noneed for tuning Plotall cavities detuning Nstory |
expert the next morning when you find the cs 17 1z [i No need for tuning Show 2K Line pressure history |
detuning during yOU n|ght Sh|ft Pressure changes in the 2K line of few mbar, or fast large SP changes lead to detuning.

L J | European XFEL ﬁ HELMHOLTZ
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European XFEL Operator Training, What is new?

Orbit Tools

Witch orbit tool for which task?

Find all under Main Panel -> Orbit

XFEL Orbit Overview (Injector - T4D)

oo
o

pppppppppp

Displays

Orbit (Injector)

uuuuuuuuuuuuuuuuuuuuuuuuuuuuu
7

EY

T s B Orbit (Inj-BC2)
EANNNN [CC

Orbit (Inj-TLD)

rrrrrrrrrrrrrrrrrrrrrrr

S T

Orbit (Inj-T4D)

24300
na

k0
Seocted: SAT

I European XFEL

Matthias Scholz, January 9, 2018

Steering
Pythorn Orbit Display
Bumps

Orbit Crawler Correction

O.Crawler(workaround)

Orbit Dispersion Correctior

Ocelot Orbit Correction

ﬁ HELMHOLTZ
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The JDDD orbit panel

Comes with the well known JDDD features.

Double click on BPMs and correctors opens the
respective JDDD panel of that beamline element.

Shows the corrector strengths!

L J | European XFEL

Matthias Scholz, January 9, 2018

/svn/XFEL/diag/orbit/XFEL_InjToT4dOrbitDisplay.xm| XFEL.DIAG/ORBIT//
—

XFEL

[nC] Transimission
1.

XFEL Orbit Overview (Injector - T4D)

Persistence [v]

Toroids [v]

10

BPMs [v]

;
g | I NN

21000

21500

Orbit (horizontal)
0.

22000

2250.0

Persistence [ ]

2300.0

23500

24000

T
24500 2500.0 2550.0

Absolut Orbit [v] Difference Orbit ]

2600.0 2650.0
[m]
Difference Orbit (filtered) []

0.0

T
2150.0

Orbit (vertical)

T
22000

T
22500

Persistence [_]

T
2300.0

T
2350.0

T
2400.0

T T T
24500 2500.0 2550.0

Absolut Orbit[v]  Difference Orbit [ ]

T
2600.0 2650.0
[m]
Difference Orbit (filtered) [_]

[mrad)
1

0.0

T
21500

Corrector SP (horizontal)

T
22000

T
22500

T
2300.0

T
23500

T
24000

T T T
24500 25000 2550.0

T
2600.0 2650.0
[m]

1.0
0.6
0.2

0.2+
06
104
~ 3

21

[mrad)
1

0.0

T
21500

Corrector SP (vertical)

T
22000

T
22500

T
23000

T
23500

T
24000

T T T
2450.0 25000 2550.0

T
2600.0 265!

=3
35

1.0
0.6
0.2

0.2
064
109
- K

21

0.0

T
21500

T
22000

Select Beamline Selected: SA1

T
22500

T
23000

T
2350.0

T
24000

T T T
24500 25000 2550.0

Reference Orbit Set as ref at: 22:30.06 8.11.2017

ﬁ HELMHOLTZ
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The Python orbit (clicker tool)

Comes with tick dials for corrector
strength thus it's very handy.

However, there is no visualization of o e i

corrector strengths. Thus it happens e e

easily that correctors become too strong M A M Aaa 4 4 A A A Aeaessssesssescscacscacssasssssssess 4 4

and cause further problems. , ;%%4—%%4

1|
L
TLTLD TOLDTLTLD TRLDT2 TLDTRD T2D T2 SA1 T4

same tasks better.

2100 2300 24‘00 2500

This tool might have a few use cases but
it should be mainly used to display the
orbit but not for orbit corrections. e e oo

I B 00 European XFEL # weLmuoLtz @EOS{\
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Orbit correction tool based on Ocelot

That tool should mainly be used for orbit

corrections. i

It uses and SVD algorithm to calculate an o i e

orbit correction.

Easy to used due to predefined settings for i e — e | | e—

Varlous Sectlons/tasks - N/ pee a Y e ’ l

It is the only program so far that offers a
“single shot” operation.

It provides also the often used adaptive
orbit feedback.

Further details in a dedicated operator
training.

uuuuuu

IS BN 5 European XFEL € veLmuovLrz
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IBFB

Intra bunch train feedback

This feedback stabilizes the orbit
within a bunch train.

It was running during the last user runs
and worked well.

A dedicated training for that feedback
will be part of the orbit feedback
operation training. Don’t miss it!

I European XFEL

Matthias Scholz, January 9, 2018

/svn/XFEL/IBFB/IBFB_operation.xm| XFEL.DIAG/DAMC2IBFB/DI1914TL.0_CTRL/

Feedback | ON
Feed Forward | ON m
Adaptive FF [ ON
KICK1 KICK2
Mean | -0.034 | 0.018
Min | -0.052 0.000
0.000 0.032

p-p [um]

Amplifier Gate

1.62 174
Opened

Feedback | ON
Feed Forward | ON m
Adaptive FF | ON
KICK1 KICK2
Mean | -0.520 | 0.416
Min | -0.592 0.388 Al
0.484 | 0.464

0.405 -0.191

Statistics

StdDev.[um] | 036 | 0.44

p-p [um]

0.92 1.37
mplifier Gate Opened

= BPMI.T9Z5.TL/X.TD [mm] : Mean=-0.006125, SD=0.01217

[=BPMI.1910.TL/Y.TD [mm] : Mean=0.4070, SD=0.001019

BOb,O I 8050 I 81b.0 I 81I5v0 I 825.0

835,0 8325
jus]

805.0 ' 80%.0 ' 81b.0 ' 8150 I 825.0

82%.0 ' 835.0 8325
jus]

= BPMI.1939.TL/X.TD [mm] : Mean=-0.1358, SD=0.0009286

= BPMI.1930.TL/Y.TD [mm] : Mean=-0.1894, SD=0.0008070

BOb,O I 8050 I 81b.0 I 81I5v0 I 825.0

80{)0 I 80%.0 I 816.0 I 8150 I 82!].0

82%,0 I 835.0 8325

ﬁHELMHOLTZ b A
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Trajectory storage server

A place to store beam orbits.

You do not have to take care of that ©

European XFEL

Matthias Scholz, January 9, 2018

14

European

XFEL

trajectory_storage_server.xml XFEL.UTIL/TRAJECTORY_STORAGE/MAIN/

Store the current trajectory:

Quality

Comment

|D (Trash)

[~

AR E X

TRAJECTORY STORAGE SERVER

Store Current Trajectory |

Last stored file:

2017-12-15T073926 C (Sequencer file ID 0).bxt

List of available trajectories:

2017-12-15T073926 C (Sequencer file ID 0)

2017-11-25T091238 B 2 bunches, 14 GeV, 500 pC, 1 mJ, SPB setup
2017-11-08T7223909 C 100uJSASE after maintenance
2017-11-01T032123 D Good transmission to TLD
2017-10-31T032106 B Preparation for SASE search
2017-10-28T211732 D test
2017-09-28T154616 D Test
2017-09-217183220 C Test

Load a trajectory:

Load Last

| Load by Filename: ||

z (mm)

% (mm)

y (mm)

time

BPM & Subtrain

Send to xfellog... | Help |
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Safety magnets

We had two movable safety magnets in operation so far. One in the injector, the second one in XS1. A
further one will be in operation with beam in the SASE2 beamline.

Moving the XS1 magnet was sometimes troubling. However, after exchanging hardware components
this problem is maybe not existent any more.

But, there is still no JDDD panel available. The run coordinator will help you with that until further notice.

== XFEL_XTIN_Sicherheitsmagnet.xml /// Lo B02% Fle View Sever Document Settings Welp
= X4l & -
XTIN Safety magnet opening while BeamShutter is NOT I nte rI oc kS Mi:’s‘px‘"‘ ? D‘ Weheo
open will loose the beam permission!
@®BS |1 steered opnen Personnel Interlock
Up = out of the beam: .
" BSEC.1.1 inserted () Pandora Alarm Client
Movement takes 40 seconds!
Down = inserted / blocking the beam Please wait Xs1 safetymagnet
=l
Injector Safetymagnet
moves up moves down Error
B ]

L J | European XFEL
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Dump switch panel

Main Panel -> Operations Procedures -> Dump
Switch.

This panel helps to switch dump beamlines
on and off.

It takes care that also the destinations of the
bunches are set correctly.

Please be aware that you can only use
either the dipoles or the kickers to steer the
beam into the TLD beamline.

L J | European XFEL

Matthias Scholz, January 9, 2018
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XFEL_Dump_SwitchYard.xml ///

(T e X

Y seomovr|

Dump Beamline Switchyard Hep | prin
Injector 1 (62 m) | BC 1 (229 m) | BC 2 (467 m) | TLD (1980 m) |
Beam to Dump | | Beam straight | Beam to Dump | ‘ Beam straight | Beam to Dump | l Beam straight | with DC Magnets
® BB6211D 0.000 deg ® BB.229.81D 0.000 deg ® BG.467.82D 0.000 deg Beam to Dump | | Beam straight |
30.000 deg. | 0.000 A 12.000 deg. | 0.000 A 12.000  deg. | 0.000 A ORISR 0.000 mrad
® CBB.62.11D 0.000 mrad ® CBB.229.B1D 0.000 mrad ® QF.469.82D 0.000 mrad... 0.540 mrad 0.000 A
0000 | 2.400 0000 | 0.240 1170310 | 170310 $.0.549 mrad
® Q631D 0.000 mrad... ® QD.231B1D 0.000 mrad. .. ® QE.471.82D 0.000 mrad... o BL1sBaTL 0,000 mrad
1065.100 | 1065.100 710.100 | 710.100 320.530 | 320.530 E 0 476 v ’ 0000 A
® Q1.64.11D 0.000 mrad. .. ® QD.232.81D 0.000 mrad... ® QF .472.82D 0.000 mrad... ;Ag . §2§ mrad
4.790 4.790 10.100 10.100 1170310 | 1170.310 | |
CHX 1967 CNX 1977
® QF 476.82D 0.000 mrad...
1665.990 | 1665.990 CHY 1967 _| CNY 1977_|
Correct Absol. orbit Correct Absol. orbit ® QF.477.B2D 0.000 mrad... Switch all On | Cycle magnets|
‘-'I, ‘-J 409.909 409.909
ceeez EelertE ’ or with Kickers
Correct Differ. orbit Correct Differ. orbit - -
Switch off BB Beam to Dump | Beam straight |
CBB62:  0.000 CBB229:  0.000
Kuifch oiED cc.a64.82 | ccv.a7082 | Destinati 1 v
switchallon| cBB62| Cycle | switchallon| CBB 229 | Cycle ts| Switch all On | Cycle magnets| Timing 1942095
OFF beam

Horizontal Orbit

Persistence | |

Absolut Orbit

Difference Orbit ||

Difference Orbit (filtered) [ |

3.0
2.0~
1.0-

05 B R R R R PR I

1.0
2.0-

3.0 .
0.0 50.0

Vertical Orbit

T T
100 150

Persistence ||

T
200

Absolut Orbit

T T T
250 300 350

Difference Orbit [_]

T
400

T
450

Difference Orbit (filtered) ||

3.0
2.0
1.0

0 B B R R T RO I

1,05
2.0~

T
0.0 50.0

T T
100 150

T
200

Reference Orbit

T T T
250 300 350

Set asref at: 18:17.31 29.11.2017

T
400

Set as reference

T
450

500

Pulser status | & |

Dump Kicker Panel | __'" '"
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Collimators

There is a new collimator panel available.

You can select the collimators with the
taps top left.

The panel makes it easier to move the
main collimators to different apertures.

You can find it here: Main Panel ->
Operations and Procedures -> Collimator
Setup

L J | European XFEL
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soLL: 1266169.0
AAAN

Relativepos:  + @ um Set to relative pos.| 19796.0

POS FPOS Limits

SOLL: -496083 Table value

COLM.1798 mover expert 12515

IST: soLL: 303

831

SoLL: -1018407

Setto 8 mm 4601

soLL: 644661

soLL: 8310

Setto relative pos.| 20044.0

Wegmessung: 20044

NN
Relative pos.: oy 0 um

Avavavevd

PN soLL: 1997.0
Relative pos.: o ;

.9 Set to relative pos.| 116100
“POS | FPOS | Limits |

COLM.1834 mover expert >

IST: 1247

Set: + 1247

VNV v

Wegmessung: 12082

AAAN

Relative pos.: o 0
VVVYVY

719

SOLL: Table value
| settodmm | con
SOLL: 498755
_m 19620
SOLL: -518371
__Set to 8 mm 4209
soLL; 1148393
soLL: 1247.0

12082.0

Set to relative pos.

collimator_overview.xml /// e X
Print to xfellog Print to p |
" Collimation Section | BCO | BC1 [ BC2 | Gun
ECSl FPOS | Limits POS | FPOS | Limits
soLL: 764965 [LEENERE soLL: 941 Table value
COLM.1690 mover expert m 12202 COLM.1726 mover expert » i
IST: 1266169 SoLL: 1265113 i 1997 SOLL: 502145
el s .
. set: T d99
soLL: 242707 g
Wegmessung: 19796 610 SOLL: 520327
s 20567 s 20015

f HELMHOLTZ
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Multi quad scan tool

Quad scans are used to measure Twiss
functions (mismatch) and emittances.

An easy to use GUI is available to do the
scans. You just have to select the
measurement screen and press the ‘Do
quad scan’ button.

The results can also be used to match the
beam.

You can find the tool here: Main Panle ->
Beam Dynamics -> Multi Quad Scan Tool

I European XFEL

Matthias Scholz, January 9, 2018

O quad_scan_GUI

Quad scan GUI

Select section B

Please move in the screen, switch on the camera and ensure that
the beam is on the screen before you start the measurement..

Do quad scan

(] Evaluate again

Match using last results

ﬁ HELMHOLTZ
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M ag n et co u pl i n g se rve r i magnet_coupling_server.xml XFEL.MAGNETS/MAGNET COUPLING/SWEEPER_TLD/ (AR
XFEI MAGNET COUPLING SERVER - SWEEPER TLD

SWEEPER_TLD . .
SWEEPER_T4D Fixed Current Ratio

Maintains the current of the controlled magnet at a fixed ratio of the current of the

NeW, but not necessarlly a panel that you W|” use observed magnet. Note that the update rate is rather slow.
on a dally basis. Observed magnet [BV.2087.TLD | MagnetmL |
Controlled magnet: [SWEEP.2119.TLD | magnetmL |
. . Ratio (I_observed/|_controlled): 4.4005 EI [v] Online
This server takes care that the ratio between olerance forcurent selpait. [ ootoElA
the current of a selected magnet and the

Current history:

= B\.2087 . TLD/CURRENT.SP [A]

current of an observed magnet stays 0025
constant. 0001 IR e

SWEEP.2119.TLD/CURRENT.RBV [A]

lts currently used for the dump sweepers.

-0.0005

-0.001

-0.0015

Status:
Maintaining fixed current ratio: |_observed/_controlled = 4.400000

L J | European XFEL
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Shift documentation

It is not required to do a shift documentation such as it is done at FLASH.

Of course you can plot several panels to the logbook that you consider to be important either for your
shift or for later post-processing of your work.

More important is that you do a documentation of your work in the logbook! It is good practice to fill out
the header in the logbook and to write some bullet points about what happened and what doubled you

during the shift!

Please do not forget to tag the important entries in the logbook and to add you name.
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