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Tuning and maintaining SASE

Bart Faatz

From beginner to expert level

Maintaining SASE at a given level
Obtaining SASE after maintenance

from tch
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Physics

1. Electron beam quality - laser/cathode/charge
2. Large current density - compression/focusing
3. Overlap photons/electrons - orbit

Compression (RF phases and gradients)
Orbit undulator (entrance correctors)
Dispersion (orbit collimator)

Charge (space charge effects)

Optics (beam sizes/quads)

kbR

For users:
Poynting stability/position
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Panels for SASE

main_select |

[aanets T ovtics T ools ot
FEL Exp

—F
MPS . - s =

hoALAT
Status FEL Injector ModuTes orbit SASE J}ff,f’!fff;;P
Overyiew
LE;unadu.ug Vacuum Interlocks l_/uw:\i Param.—=>1 ng\ Manuals
Tuning ) Cryo || Feedbacks shift doc | other TTF ‘ e—Loghook

I

See Schreiber \

Knob for SASE tuning (1) Knob with all SASE detectors



ﬁ HELMHOLTZ

| GEMEINSCHAFT

SASE Tuning

SASE_tuning: TTFZ.HAS x| [
SASE tuning
RF_Inhibit_Lock| ok RF_Inhibit_Lock| ok
KLY3 ON KLYZ ON
Bunches i“% | =] = Enable PreAmp Enable Preamp
v IDEC2.1 4DEC3 2ECOL
[]_block Taser | i ]
chorge 0,52 nc | [e [ M & o |
| & wa = CPNY coous e = In._.._.._.._.'-‘-b._. _
Charge Feedback S [} = glo @ I_II:IZII_II__I_II_Iﬁ.II_IU_II_IL_I_II_IU_II'I _u_
AAA AA [ SRS |
OFF|+ 0.60 nC =]
VW v Orbit [Accze3 BC2| [ Acca—7 | [ Doglea | [ Seed |
Injector settings
| | —— GQUN —— — ACC1 — — ACC2/3 — ACC4/5/6 - | steerers inside undulator |
| Bean Energy | —— H12SEED — — H19SEED —
g oy Uiy Ly oo gy Ly oy POy PO £ L g gy
Gradient | + 3.304 + 10.47 + 16.94 + 9.70 @ - 0.052 + 0.055
Energsr/'.#ave'length TEWT WEW FTEFTFTF TTF TEWT TF TWTF W FFF T T TEY WY
688.58 13.5 nn old 3.29% MM 10.47 M/m 16.94 MU/m 9.70 My/m —0.052 0.056
Readback | 3.26 hY 128.6 Hev 332.2 Hev 232.5 He¥ b -0.052 0.055
GMD-B OK
—— V12SEED — — V19SEED —
“| | phase + 103.10 + 57.42 + 16.00 - 25.00 - 0.019 + 0.116
9- 3 uJ T T w R T T v AT T T T T T T TV VW T VW
old -103.10 \ 57.42 16.00 —25.100 -0.019 0.115
| T Dbl | Readback -138.7 \ 104.5 f -36.4 -2.8 -0.019 0.116
——

4T

Vector sum

RF parameters: compression/

RF (phase/amplitude) in 0.1 steps
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ACCl1 phase regulated by pyro signal

Z=34 M peading at sample point 700 : -0.051
[v] 9DEC2 BCM Pvyro
1]

-01

ﬂ_-E. __—/\’VVWN
-0.01 waxfhﬁhﬁ
B Signal depends on charge
s and compression
-0.04 _—
_0_05 J‘M /
~0.06 | I , | | | |

G680 . 700 . 720. 750,

Res= 1.Buf= 0 [us]
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Pyro Feedback

The pyro/phase feedback is ON.

Target value: -0.0480 (a.u.)

Gain: -4.00

The pyro signal is determined by looking at bunch 1 at pyro 9DBC2.1.
The feedback controls the phase of ACCL1.

Pyrodetector signal ACC1 phase setpoint
y 9 -0.0485 phas P 61.21
FB or
=035} &61.6 Gain
= 00
61.5 Targsl
= =0.0480
=2
2 ] aDBCz2.1
2 2813
E [ burch 1
‘T‘:" E ACC1 only
R &1
g
a 1.1}
61
&0.9
22:09 0112 0414 0717 0718 0719 209 0112 04:14 0717 0718 0719

Closing (MATLAB) window STOPS FEEDBACK: DON'T CLOSE
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ACCl1 phase regulated by pyro signal

But info on ALL pyro’s is important

All_BCM: TTF2.DIAG/BCM/4DBC3.1/CHOO x| [
=34 N Reading at sample point 700 : -0.165 Z=85 m FReading at sample point 700 : -0.208 z=160 m FReading at sample point 700 : -0.077
[V] 9DEC2 BCM Pyro [v] 4DEC3 BCM P¥ro [v] DYECOL BCM Pyro

0.2 0.2 | 0.2

-0. -0 . e ' -0.

= e -

0.2t -0.2+ 0.2+
-0.4+ -0.4 + —0.441+
—0.61L -0.6 + -0.6 1+
-0.8 1+ -0.8 —0.84

-1. I | I ! I | I ! I | I =1. L I 1 ! 1 L 1 ! L I L -1. I | I ! I | 1 ! 1 | 1

680. 720. 760. goo.  680. 720. 760. B0O.  ggO. 720. 760. 80O

Res= 1.Buf= 8§ [us] Res= 1.Buf- 8 [Ws] Res= 1.Buf= 8 [us]

ACCl1 ACCl1+ACC2&3 ACC1+ACC2&3+ACC456
NOT regulated NOT regulated
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SASE Tuning

SASE_tuning: TTF2HASY, x| [
SASE tuning
7 o\ WS [RE s I ] FCRR o]
Bunches & 5 9DEC2.1 4DEC3 Loss monitors
7ECOL
bTock Taser _ _
1 | T &
Charge  0.52 nC o M 4 \E_= /N o (MMM c ccs SR ol | L S & &
[=] [E=] = Dm [S=F =) I | Iy My My = Ry =] _
1hikiki S = . O = IS T T S T T [ I | u
Charge Feedback (] [ I:Ij T T T Ty W W
AAA AA [ SRS |
OFF|+ 0.60 n =]
s oo 2\ L orhit [/ [AcczE3bez| [Acca7 | [ Dogles | [ Seed |
ﬁ | Injector settings |
—— GQUN —— — ACC1 — — ACC2/3 — ACC4/5/6 - | steerers inside undulator |
| Bean Energy | —— H12SEED — — H19SEED —
g oy Uiy Ly oo gy Ly oy POy PO £ L g gy
Gradient | + 3.304 + 10.47 + 16.94 + 9.70 [H] - 0.052 + 0.055 Hor
Energsr/'.#ave'length TEWT WEW FTEFTFTF TTF TEWT TF TWTF W FFF T T TEY WY .
688.58 13.5 nn ald 3.29% MM 10.47 Md/m 16.94 Md/m 5.70 M/m —0.052 0.056
Readback 3.26 MY 128.6 Hev 332.2 Mev 232.5 HeV -0.052 0.055
GMD-B OK
—— V12SEED — — V19SEED —
“| | Phase + 103.10 + 57.42 + 16.00 - 25.00 - 0.019 + 0.116 Vert.
9- 3 uJ T T w R T T v AT T T T T T T TV VW T VW
— = | ol -103.10 57.42 16,00 -25.00 -0.013 0.118
| (Tum-ng param__ﬂDE) Readback -138.7 104.5 -36.4 -2.8 -0.019 0.116

TSe——

Correctors: entrance
angle/offset

Correctors in 0.01 to 0.001 steps (hysteresis)
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% SASE Tuning: Injector

SASE_tuning_inj: TTF2.HASY/ / x|
Solonoid
Hain Duckine
O L AAAA A .
t.291-3 sp S Focusing of beam
0.0 RE 0.0
LASER
— Iris Diameter — - Energy controll -
0pen to reset 0.00 nC
3.0 nm | 2.5 mm
Charge control
U R LU LY U R T R RS
+ 16912 + 12578
Lol i Lol o
16912 12576 Steps
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SASE Detectors

phdiagnostics_main2: TTF2.FEL;// il

Photon Diagnostics - Tunnel Section

250m 255m 260m 275m
Tlaser mirror aperture 1 detector 1 MCP  MCPO7 aperture 2 detector 2 spec mirror absorber GMD T attenuator FEL hall
5 mm Moved out 5 mm Hoved out Hoved out oh

=000 00 00O O Cm
E 11 / / @ 11\
o 9]

To spectrometer
\_\\a_‘
D s Petra
LED L4

laser / iris C'

- T > q <
SASE tuning il VT ‘ / MCP |/ Iris || camera | | Move Ce:YAG 'inl Gas W:or‘ Detect | Dipole-S-Beam |
RF operation Und. orbit| MCP Tool] MCPO7 JHCP exec| 7 7 mn—& GHD New | GHD sux
PETRA status Eean Energy | HCP (ddd) | HCP raw /’ Motor Controls | ‘ Align-Laser | J MD-E o \M ‘ Server Control |

/

What is moved into the beam

GMD during user operation:
Keep SASE

10
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____, Detector in FBD or Tunnel

IntensityB IntensityT|| Att tor Energy | Photons Ph/sec
# Sigmal Max Mean RMS
#Bunchi{es): 20 Pressure = 1.2118e-06
Ton 4.090e+01 4.82%e+01 4.069%+01  6.087e-02
Start: 700 Y = 1000 ¥
) _ ALl 4.652e+01  1.309e+02 3.814e+01  2.458e+01
Erpclogiate Gas type okl 1 1.4366+00 1.114e+02 2.019+01  1.288e+00
Charge from: | FMATCH Wavelength = 449 2 4.951e+01 1.196e+02 3.84%e+01  7.24%-01
e _ 3 1.013e+02 1.179e+02 4.460e+01  5.366e-01
Lvges © Ly LL2EEED e A 1 1.0286+02 1.956e+02 4.362e+01 5.195¢-01
charge: win: 0.67994 Aperture IT = 10 xian 5 6.706e+01 1.30%+02 4.650e+01 4.934e-01
6 7.124e+01 1.185e+02  4.604e+01  4.887e-01
g 0492 7 L. 114es01 1.240e+02 4.298e:01 5. 166e—01
o o 07-03-24 [pm Comnters 8 4.498e+01 1.270e+02 3.914e+01  5.389%-01
| ar op Al rin [ 9 2.125e+01  1.060e+02 4.045e+01 5.501e-01
3:04:22 19199 19199 10 4.487e+01 1.043e+02 4.079e+01  4.965e-01
1 4.192e+01 1.094e+02 4.050e+01  4.552e-01
12 4.498e+01  9.586e+01  3.747e+01  4.689e-01
- 13 5.020e+01 1.052e+02 3.805e+01  4.467e-01
Mean [ last 706 samples ] = 4.005e+01 14 4.821e+01 1.052e+02 3.852e+01  4.18le-01
15 3.120e+01 1.097e+02 3.682e+01 4.118e-01
. 16 3.204e+01 9.385e+01 3.323e+01  4.61%e-01
] 17 3.985e+01 1.045e+02 3.630e+01  4.449e-01
H 18 3.448e+01 9.509e+01 3.640e+01  4.376e-01
b 19 3.065e+01 9.187e+01 3.269e+01  4.779e-01
20 2.119e+01 8.898e+0l 2.909e+01 5.122e-01
22:59:22 230022 230122 230222 23.03:22 05:
time [hhamm:ss]
e P Premm— e P P Peak value
120k _-.-.-.-.__ AT e (R A ......... ......... ......... ......... _________ o
sl — LT i1 [AVerage
) 80 - .
=
I Instantaneous
40 — _ - -
1N 1 |
p L= | |
0 2 4 5 5 10 12 14 16 15 20

[ 1=ps]{Tunel}

Settings can only be changed by experts

11
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% Doing nothing is sometimes better than tuning

I'ntensityBlI IntensityT Iﬂtte:mlatur

Linac settings

#Bunch{es):
Start:

Repet. rate:
Charge from:
Charge: # 1:
Charge: min:
Pyro for max.

I Start Stop |

1000kz
20 Pressure = 1.2191e-06
700 Hv - 999 ¥ ] .
; Gas type -  enon Oscillations are normal: don'’t
TMATCH Wavelen = 13.459 ym H H
e . panic, but wait!!!!
0.72823 Aperture IT = 10
-0.055191
2007-03-24 [pmn Comters
09:50:31 9207 59207 | 5

e

Mean [ last 3902 safiples | = 3.699e+01

Users can change settings
—  without notifying the BKR

09:26:31

09:32:31

09:38:31 09:44:31
time [hh:mm:ss]

09:50:31 09:56:

100

au.

a0

G &

Ll

10 12 14
[1x0us](BDA)

! e 12

16
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User changing apertures

IntensityB | IntensityT Attermator

Linac settings 1000kH=z GMD-0K
#Buchies): 1 Pressure =
Start: 700 HV =
Repet. rate: & Gas type =
Charge from: THMATCH Wavelength =
Charge: # 1: 1.0669 fiperture I =
Charge: min: 1.0669 Aperture IT =
Pyro for wax. -0.026213
2006-11-08 :
| SRR P | 08:09:46 |2 | 11395

b Jpulze

07:39:

35

30

25

20

Al

4.94E-Obmbar
1000 ¥
Eenon
6474 nm

Counters
10572

=

I
07:51:46

075746
time [hhzmm:ss]

05:03:46

05:09:46

1
Buinches (BDA)

Energy | FPhotons

# Signal Max Mean RMS
Ton 2.922e-01 2.390e+01 1.213e+01 8.624e-01
All 1.684e+00 3.520e+01 9.736e+00 0.000e+00
1 1.684e+00 3.520e+01 9.736e+00 1.002e+00

13
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. Petra had a problem with a magnet power supply EEZEZ

Ionm 1.080e+01 3.217e+01 2.424e+01 1.366e-01

Al 1.467e+01 8.566e+01 2.406e+01 6.410e+00
1 2.594e+00 6.973e+01 6.967e+00 1.083e+00
2 9.387e+00 8.222e+01 1.702e+01 7.082e-01
3 1.555e+01 8.218e+01 2.206e+01 5.471e-01
4 8.534e+00 8.16%e+01 2.493e+01 4.411e-01
5 2.226e+01 8.290e+01 2.669e+01 4.19%e-01
6 1.242e+01 8.372e+01 2.802e+01 4.144e-01
¥ 1.635e+01 8.476e+01 2.763e+01 3.974e-01
8 2.382e+01 8.275%e+01 2.700e+01 3.946e-01
9 1.77%e+01 7.922e+01 2.659e+01 3.910e-01
10 1.275%e+01 8.566e+01 2.734e+01 3.987e-01
11 2.293e+01 7.89%4e+01 2.736e+01 3.948e-01
12 1.169%e+01 8.308e+01 2.713e+01 4.021e-01
£
=
e
=
=7
M ' ................ | ................ , .............. o T ST ]
175815 17:59:15 18:00:15 150115 18:02:15 18:03:15
time [hh:mm:ss]
sl Lo L T . SEURE N SRR SN A SO T
goF------- - . ....... e
?D_..: -
BO |- - -
= S0+ -
"
40 - —
a0 F-- .
20-- P
10_” l |
oLl ||

1 2 3 4 5 E 7 g q 10 11 12
Bunches (Tunnel) 14
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SASE and Users

Tuning while users are measuring

Phase/gradient changes - arrival time changes
- wavelength changes

Orbit changes —> transport changes
—> transmission changes (spot on samples)

We are almost blind to these changes:
*TEO
Photon BPM
sonline spectrometer
sautocorrelation

15
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SASE Detectors: tuning after maintenance
Start with ZERO SASE, but known settings

phdiagnostics_main2: TTF2.FEL;// il

Photon Diagnostics - Tunnel Section

250m 255m 260m 275m

Tlaser mirror aperture 1 detector 1 aperture 2 detector 2 spec mirror absorber GMD T attenuator FEL hall
10 mm Moved out Moved out Hoved out Hoved out off

FEL Exp

FEF

FeL {i} g ()

|

laser

To spectrometer
\_\\a_‘
Petra
T

| i :

SASE tuning (SASE Tuning MCP | Iris ||  amera Move Ce:YAG in ’ Gas Monitor Detector | Dipole-5-Eean |
RF operation | Und. orbit\ MCP Tool] MCPO7 [HPP exec # @D-T ok | GHD DAQ | GMD New
PETRA status Eeam Energy ddd P rav | Hotor Congrols | A]igp—Laser J mo-B off |SASE hist.| GMD aux ‘ Server Control |

/ /

L/

YAG screen: interceptive:
position

Magnet settings loaded and cycled
RF settings loaded, RBV (=IST) almost
the same as before maintenance

16
ReadBack Value (RBV), SetPoint (SP)

Tune from spontaneous to
saturation: startup,
. from scratch
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SASE tuning for longer wavelength

too low=+50V/
- Devit:esl annidsl BPMs= | TimeHist | I-Iistngraml

_l_g___l —e
e R T e || [
21.742

aon|

01 11.741 18.588 3.694 0.930 0.506 0.029
0z 9.876 19.197 3.292 0.926 0.493 0.029
02 6.768 17.784 4.389 0.712 0.473 0.031
04 4.489 19.827 5.623 0.628 0.470 0.030
05 4.489 21.742 6.518 0.591 0.470 0.030

MCP1/meshl for low SASE <1uJ
MCP4/mesh2 for high SASE >{uJ

!
18.00:55 13.01:55 18.02:55 18.03:55 13.04:55 18:05:55 1806
time [hh:mm:ss]
T T T T T

| rmE

1 2 5 4 5
Bunches — fimgjiiiiinac/measurements/mepsmep AUUS_ 10 R 1o UL

Calibration by use of external file: NOT automatic
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% Tuning for longer wavelength: layout detector

mcp_raw: TTF2.DIAG/MCP.ADC/MCP1/ 5' [
MCP raw values KR VK
ouT
3 i \\ \
MCP 1 MCP2 MCP3 MCP4
1. bunch raw ADC: 0.00 v -0._.00 v -0.00 v -0.01 v
Hax of all bunches: -0.00 V¥ -0._.00 -0.01 -0.01
SASE INFOD | | SASE INFO MCP1 TD MCP2 TD MCP3 TD MCP4 TD
v
Normal use

18
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SASE tuning for shorter wavelength

THMATCH

.095 0.037 0.360 0.501 0.027
.093 0.040 0.364 0.500 0.027
.032 0.041 0.312 0.493 0.030
.088 0.042 0.325 0.477 0.028
.098 0.043 0.326 0.486 0.029

Come [ ooms | s s [ e

I 302 I 50 I 1} I -0.013322
I 302 I 1 I -0.078556 I 4

[—=R—R—N—0—] =

< 20 pulzes > Samples # = 301

oo3b..... 9. foeeea s | ................ | ................ | ................ 1 ............... i
00:27:11 00:25:11 00:29:11 00:30:11 00:31:11 0o:32:11 00:33:
time [hh:nm:ss]

0.1
0.09

0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.0

1 2 3 4 5
Bunches

Fhome ttflinac/measwrements/mepfmep_2007_10 05_00_27_11.wmecp

19
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SASE tuning for shorter wavelength

Mesh targets moved in

UATCH | Mirror targets moved in

I 0.50136 I 0.47675
I Joz2 I 50 I I -0.013322
I J02 I 1 I—I].I]?BEEE I 4

MCP3 and MCP4 can be moved in under an angle (with
target) or on-axis (blocking radiation to any other detector)

20
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Position of the FEL beam

CE_YAG

“1Info: online TCP : 01 sconnected Canera 20508888 0
— Images
on STOF
| Help |

ananna

ightness+ 210

Lok R
& Ah AN A
Gaim+ 192
Bk il
aAnds s
Shutte + 500
TTYETT
Trigger——
on
| Rate [Hz] 4.99
Tool Box — RAYW Image —
[[KEG Subtractioh [J[ X & ¥ Spectrun ]| [ camera | Trage ]
[[J[Histogram ] [ Jfegion of Interesf Toolbox
Status DAL
ok send Data -> [
Video HMode: Format_0, Mode 6: 640x480 Moho 16hnn pupert
Bits per PixelB Height :480 Fram3296185 | SEFver ]
ImagePoints: 307200 Width:G640 7.5 fps | Timing ]

21
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PERFECT

YAG screen between
MCP and GMD: blocks GMD

New MCPO7 detector
CAN block the YAG screen

*MCP3 or 4 on-axis

| eMirror in

CE : YAG
Info: 0Online TCP: disconnected Camera: 20508888 0
Images
on STOP
[ Help |
. A b A
Erightness + 5
TEY
nn__‘.an_
Gain E492
RN
AAAA
Shutter + 90
TV
Trigger
an Grab Hode
| Rate [Hz] 5
Tool EBox RaY¥ Image
[[] [[BG Subtraction | [ ][ X & ¥ Spectrun | [ capera | Inage |
[[] [ Histogram | [_][ Region of Interest | TooTbox
Status DAQ
ok send Data -> DAf [:]
Video Hode: Format_0, Mode_6: 640x480 Mono 16bpp Expert
Eits per Pixel: 16 Height: 480 Frame: 531 | Server |
ImagePoints: 307200 Width: &40 7.5 fps | Tining |

22
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SASE Detectors

What is moved into the beam

phdiagnostics_main2: TTF2.FEL;// il

Photon Diagnostics - Tunnel Section

250m 255m 260m 275m
Tlaser mirror aperture 1 detector 1 MCP  MCPO7 aperture 2 detector 2 spec mirror absorber GMD T attenuator FEL hall
5 mm Moved out 5 mm Hoved out Hoved out oh
P HCF (_\ FEL Exp
reL= () ) — ) ) (
E 1CF3 S’ . pip
11 i \
@ To spectrunger
D Lg @] T Petra
LED L4
laser iris _'I
SASE tuning ([SASE Tuning ‘ MCP | Iris || — | ||.|m.‘,.E cé\mc 1-n| Gas Monitor Detector | Dipole-5-Eean |

RF operation Und. orbit |I'rICP Tool| MCPO? |MCP BXEC
PETRA status Bean Energy| | MCP (ddd) | HCP raw

J @D-T ok | GHD New | GMD aux
V @D-E ok SASE hist. | Server Control |

Motor Controls | ‘ Align-Laser |

\

Will block

v

Can block

23
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®
%%

Beam

loss is visible as SASE on MCP

SCALER_WIN: TTFZ.UTIL/RADIATION, /
D3 Radiation Scalers
10. 10. 10. 100,
8.+ 8.+ 8.+ 80, +
6.+ 6.+ 6.+ 60. +
4.+ 4.+ 4.+ 40, +
2.1 2.1 2.1 20, +
0. |!|||||!||||||||| 0_|||!|||||!||||||||| 0_|||!|||||!||||||||| 0_|||!||||l!|||||||||
0. 40. 100. 200, 0. 40. 100. 200. 0. 40. 100. 200, 0. 40. 100. 200
Res= 1,Buf=15 [ns] Res= 1.Buf=15 [ws] PRes= 1,Buf= 0 [ws] Res= 1,.Buf=15 [ns]
Los lﬂsecl Los lﬂsecl “ Los lUsecl “ E 10 sed should be Tow —>
10. 10. 10. 30.
8.+ 8.+ 8.+ 3
6.+ 6.1 6.1 20, +
15. +
4.+ 4.+ 4.+ 10,4
2.1 2.1 2.+ 5.+
O_|||!|||||!||||||||| O_||!| I||||||||| 0_|||!|||||!||||||||| 0_|||!|||||!|||||||||
0. 40. 100. 200, 0. 40. 100. 200. 0. 40. 100. 200, 0. 40. 100. 200
Res= 1,Buf=15 [ns] Res= 1.Buf=15 [ws] PRes= 1,Buf=15 [ws]l Res= 1,Buf=15 Lins
LOG ltlsecl should be hi gh - “ 10 == should be Tow —> n Los lUsecl LOG ltlsecl
RepRate 10
This panel shows the radiation counts accumulated DUMP.1 15 on the tunnel wall, Tooking at the dump beamline.
‘ Diags ” SUM by the D3 scalers over interwals of 1 ms.. DUMP.Z2 95 in the shie1d1n? of the dump.
DUMP.3 is at the gate (Ralltar).

24
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Beam Loss = SASE?

SASE_tuning: TTFZ.HASY///

SASE tuning

by | RS (RS ENTIE
Bunches & 5 9DEC2.1 4DEC3 —
[] block Taser | B &
chorge 0,52 nc | [e [ M @ /N o MMM s sse B e e
: | & © o = oY cooes IEIG IE Sl Sl
Charge Feedback [} glo @ I:Elul_l_l (]
F.. ) ah
OFF|+ 0.60 nC
VW v Orbit [Accze3 BC2| [ Acca—7 | [ Doglea | [ Seed |
Injector settings
| | —— GQUN —— — ACC1 — — ACC2/3 — ACC4/5/6 - | steerers inside undulator |
| Bean Energy | —— H12SEED — — H19SEED —
g oy Uiy Ly oo gy Ly oy POy PO £ L g gy
Gradient | + 3.304 + 10.47 + 16.94 + 9.70 @ - 0.052 + 0.055
Energsr/'.#ave'length TEWT WEW FTEFTFTF TTF TEWT TF TWTF W FFF T T TEY WY
688.58 13.5 nn ald 3.29% MM 10.47 Md/m 16.94 M/t 9.70 MY/ —0.052 0.056
Readback 3.26 MY 128.6 Hev 332.2 Mev 232.5 HeV -0.052 0.055
GMD-B OK
—— V12SEED — — V19SEED —
“| | phase + 103.10 + 57.42 + 16.00 - 25.00 - 0.019 + 0.116
9- 3 uJ T T w R T T v AT T T T T T T TV VW T VW
old -103.10 57.42 16.00 —25.100 -0.019 0.115
| T Dbl | Readback -138.7 104.5 -36.4 -2.8 -0.019 0.116
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| GEMEINSCHAFT

YAG screen out again, SASE 12-15 uJ av
Intensityﬁl IntensityT |Attermator Energy | Photons

sPunchles): 20 ~| 1.99E-06nb
(es) IR = Ton 1.485e+01 1.508e+01 7.911e+00  3.365e-01
Start: 700 HY - 999y
) I All  1.725e+01 5.065e+01 8.914e+00  8.925e+00
Hepet g Bas type Lty o) 5.577e+00  2.177e+01  3.933e+00 1.019e+00
Charge from: | FHATCH wavelength =  32.6821 mn 2 6.015e+00 2.983e+01  4.350e+00 9.662e-01
e ~ 3 1.290e+01 2.497e+01 5.789%+00 7.798e-01
biermes 3 delzeid WOESEmTE L = SO0 1 1.036e+01 2.777e+01  6.513e+00 7.352e-01
Charge: win: 1.0653 Aperture ITI = 5 xm 5 1.278e+01 2.890e+01 7.886e+00 6.626e-01
p R 6 2.166e+01  3.062e+01  8.246e+00  6.660e-01
Pyro for max. -0. 7 1.465e+01 3.485e+01 8.797e+00  6.384e-01
e - 2006-=-09-=-27 — Counters ] 1.757e+01 3.645e+01 5.828e+00 6.39%-01
ar op e rin 39 1.503e+01 3.390e+01 9.111e+00 6.417e-01
15:43:55 7280 7256 10 1.596e+01 3.587e+01 9.165e+00  6.428e-01
11 1.789%s+01  3.941e+01  9.305e+00 6.437e-01
12 1.485e+01 4.243e+01  9.588e+00  6.335e-01
13 1.579+01 4.661e+01 1.007e+01  6.512e-01
_______________ 14 2.019s01 3.922e+01 1.014e+01  6.540e-01
15 1.071es0l 4.08%+01 1.094e+01  6.568e-01
16 1.958e+01 4.655e+01 1.045e+01  6.631e-01
........................................................................................... - 1? 2 R 3I]I]E+l]1 4 . 95?&""]1 1 . 2']3&""]1 E R 4698_01
18 3.088e+01 4.259e+01 1.082e+01  6.897e-01
................................. 1 19 2.189+01  4.687e+01 1.215e+01  6.497e-01
: 20 4.61des01 5.065e+01 1.025e+01  7.525e—01
. ; ;
153855 153955 154055 154155 154255 154355
time [hh:mm:ss]
- - S R e S R e S SIS R
T __ Lo ] i
g 30F e .
d —
0| .
10 m -
Lk |
0 2 4 & 3 0 12 14 6 13 20

Bunches (EDA)
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. MCP combined with YAG screen (with mesh in)

II] |414993 Devit:esl annidsl BPMs | TimeHist | I-Iistngraml

camera_server_bc2_new: TTF2.FEL/ICCD5.CAMEF

B54.2028 | 1850 -50v| +50V|

TMATCH me..Il.I

CE:YAG
[ 0.70176 |  0.64557 Is‘mts‘“’l’l All ”“i‘*t Info: Online TCP: disconnected

I 1824 I 50 I 1] I 1]
I 1825 I 1 I—I].I]25I]3B | 3

< 20 pulses >

04.07.52 04:08:52 04.09:52 04:10:52 04:11:52 04:12:52
time [hh:mm:ss]

Tool Box

|:| [ BG Subtraction | | X & ¥ Spectrum | camera
[[] [ Histogran ] [] [ Region of Interest | Toolhox

Status

0 5 10 15 20 25 30 ok
Bunches
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Wavelength change/Start from Scratch

CALL THE EXPERT
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