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Overview

Helical afterburner: Concept, implementation
Design of APPLE-X Helical Undulator
Polarization modes

Control panels
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Soft X-ray variable polarization afterburner Helical

Planar Undulators Undulators

—_— >
oo o0

“The idea is to use a micro bunched
electron beam after a system of
planar undulators and direct it into a
system of helical undulators tuned to
the resonant frequency

A reverse tapering is used to
suppress linearly polarized radiation
from the planar undulators and obtain
a high degree of circular polarization
(E. A. Schneidmiller and M. V. Yurkov,
Phys. Rev. ST+AB 2013, 16: 110702)
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Electron beam optics

Four APPLE-X undulators are installed directly after
the last SASE3 undulator cell

No matching section in between

Optics in afterburner section is defined by optics in
SASE3 undulator system

Quadrupoles are installed behind each planar
undulator and a pair of Apple-X undulators

Phase shifters are installed behind every undulator
except the last one

<—— Xropo =12.2m ———>¢— Arobo —» =14.8m —>
6.1m =7.4m —>
---------- . X .l 2m 2m XI 2m | 2m . TTICIIILL
—>1Im<— One VP cell = 2 undulators and 2 intersections
D 2m Apple-X Segment

1.1m Standard Intersection without quadrupole | § |with focusing, x with defocusing quadrupole

] | European XFEL

FODO lattice configuration for afterburner section

Space of 2.6 mis reserved for the placement of Apple-X
2 undulators between quadrupoles (QA)

1.1 m long intersection between undulators

(either with or without quadrupole)

Length of FODO period: 4*(1.1+2.6) = 14.8 m

SASE3 UE90

I — -

XFEL. Two last FODO cells of SASE3 and UE90 section
50 Unix version 8.51/1('8’ . . . 13/02/20' 14.24.54

45. B B.:‘

B (m)

<beta>=15m

0.0 5. 10. 15 20. 25 30. 35 4o

s(m)

Example for average betatron functions of 15 m in SASE3
N. Golubeva, W. Decking
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Linear Horizontal mode Linear Vertical mode
Design of APPLE-X Undulator '
g s | P

) = "i‘k -
APPLE - Advanced Planar Polarized Light Emitter

B8 APPLE-X —is a ,Delta” type helical undulator, rotated by 45° around the magnetic axis.

B It allows to vary not only the longitudinal but also the radial displacement of all 4 magnetic structures
L J | European XFEL
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APPLE-X undulators control — Polarization modes

No Light mode corresponds to the minimum magnetic field or K value
B Girder - Radial positions: Top Left (TL) = Top Right (TR) = Bottom Left (BL) = Bottom Right (BR) = 15.8mm
B Girder Shift positions: TL=TR = 22.5 mm, BL = BR =-22.5 mm

Mixed/Undefined mode
B Not all undulators in the selected color are in
the same polarization mode

By (T)

1.0

Linear Horizontal (LH) mode girder position
B Radial: 6.25mm — 15.8mm
B Shift

» TL: 0 mm

» TR: 0 mm

» BL: 0 mm

» BR: 0 mm

0.5

Bx (T)

-1.0 -0.5 0.5 1.0

-0.5

I B "0 European XFEL Visualization by M. Calvi (PSI) . N
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Polarization mode - Circular Clockwise (C+), Circular Anti-clockwise (C-)

C+ and C- modes are from the | - By (1)
experiments point of view (from | || # |
downstream to upstream) P i\

Circular mode girder position
B Radial: 6.25mm — 15.8mm
B Shift for C+
» TL: 11.25 mm
» TR: -11.25 mm Yo s
» BL: -11.25 mm )
» BR: 11.25 mm
B Shift for C-
» TL: -11.25 mm
» TR: 11.25 mm
» BL: 11.25 mm )
» BR: -11.25 mm "

L J | European XFEL
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TR

APPLE-X undulators control — Polarization mode Linear Vertical (LV) "

N7
Linear Vertical girder position 7N
B Radial: 6.25mm — 15.8mm . -
Linear Vertical girder position 300 Linear Vertical girder pbsition 2 (o) -

B Shift for LV1 B Shift for LV3

» TL: 22.5 mm 10 » TL: 45 mm o

» TR:-22.5 mm o« » TR: 0 mm ¥ (mm) o

» BL:-22.5 mm 20 » BL: 0 mm -20

» BR: 22.5 mm > BR:-45mm R
B Shift for LV2 B Shift for LV4

» TL:-22.5mm » TL: Omm

» TR: 22.5 mm » TR: 45 mm

» BL: 22.5 mm ciohd » BL: -45 mm

» BR:-22.5mm » BR: 0 mm

-20

L J | European XFEL
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APPLE-X undulators control — Polarization mode 45°, 135°, New 45°, New 135°

45°, 135° girder position New 45°:
I Radial symmetric: 6.25mm — 15.8mm B Radial TL and BR = 15.8 mm
¥ Radial: TR and BL: 6.25 mm — 15.8 mm
450 1350 . d t : NeW 1350:
ey g';:f position B Radial TR and BL = 15.8 mm
T B Radial: TL and BR: 6.25 mm — 15.8 mm
» TL: 22.5 mm
» TR: Omm Y (mm) o New 45°, New 135° girder position
» BL: 0 mm B Shift for New 45° S TR
' > TL: 22.5 7
» BR: -22.5 mm 1 22.0 MM
B Shift for 135° » TR: Omm
» TL: 0 mm » BL: 0 mm
» TR: 22.5 mm » BR: -22.5 mm
» BL: -22.5 mm B Shift for New 135°
» BR: 0 mm » TL: 0O mm
» TR: 22.5 mm
» BL: -22.5 mm
» BR: 0 mm

L J | European XFEL
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APPLE-X undulators control - SASE3 wavelength control panel

https://jddd-xfel.desy.de/jddd /XFEL/Undulator/UndulatorControls3Color.xml XFEL.FEL/WAVELENGTHCONTROL.SA3 /XFEL.SA3/
——

SASE3

wavelength control e
panel offers the P

following selection
options A

B Color group e
B8 Polarization S
reset
mode
B Photon energy
B Phase Shifter T

wd

Allto park

AR
All close wd
All stop

© Undulators

Period

62.0
80.0

0712

2 3 4 5 6 7
1

1

LI

620 620 620 620 620 620 111

80.0

0.710

@ Quad movers

3 T . @ Undulators
6 v . @ Phase shifters

8 20

|

14 15 16 17 18 19
HEHEHEHE
LI

1.2 110 1.1 111 111 111 1.2

9 10 1" 12
= E|SE
9.0
fs

800 80.0 800 80.0 800 355 174 16.8 173 162 172 175 165
8.498 8498 8498 8498 8498 8498 8498 8498
211 0.90 097 0.94 1.1 091 0.88 1.10
0.715 0710 0712 0710 0715
cell number

Allow User Photon Energy Control: [J

@ Undulators T i
@ Quad movers
@ Phase shifters Al to park

_ Misop |

Allow User Photon Energy Control: [J

All to max. gap vv; .

All to park AnA
All stop ";g

no light - Set |

selection
B Taper type and

@ Quad movers

O All TauTaper zero

Ak/k Taper linear 10. . e-5/cell, power law 0.0‘: e-5/cell,

power taper starts after iHl cells and uses exponent | 2.00 t—.

l Ak/k Taper linear -170 l . e-5/cell, power law 0.0‘: e-5/cell, l

power taper starts after ﬂ cells and uses exponent ‘ 2.00 ﬁ—.

Phase Shifters

vv; periods

parameters
selection

L J | European XFEL

Deadband:

Phase Shifters

AAAN
Cycle vv; periods

0 eV Deadband: 0 eV

Cycle

10

[_prin_]
WAVELENGTH CONTROL XFEL.SA3

21 22 23 24 25 26 27
= 5 5=
L[|

111 110 111

176 187 140 455 452 489

G

Photon Energy Selector
998.0

1000.0

1080.0

[v] Color 1

[ Color 2
8.498 8498 ["] Color 3
0.88 0.78

8.498
To XGM: 998.0 eV

Details...

Log...

Offsets...
Taper Tuning...
Color Taper Viewer...
Show Energy Loss...

[V Account for energy loss

nergy Control: [7

All to max. gap |

7.361 7.359 7.358 7.358

Color3

All to park |

All stop |

LV1
no light

B
E
B
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APPLE-X undulators control — Expert panels

UndulatorCellDetails.xm| XFEL.FEL/WAVELENGTHCONTROL.SA3/UE90.2953.5A3/

Suren Karabekyan, November 20. 2024 11

XFELPhotonsExpertxml ///

SASE1l SASE2 SASE3 Undul. Systems| Scan Tools
, SASE1 Expert Panel SASE2 Expert Panel SASE3 Expert Panel AMFC Control Undulator Offset Scan|

SASE1 Overview Undulator offsets Taper Viewer (test) Air Coils Scan

Offset 2 Phase Shifter Scan old
Undulators

APPLE-X expert

panels are

available from 3

color panel, or

from the XFEL

main panel:

&% Photons

B Expert A
Panels

B8 SASE3
Expert
Panels

B Cells 24 - 27

] | European XFEL

. Print & Offset 2 Crystal Set Tool basic Apple-X stuff SASE Offsets & Pointing

XFEL |
Photon Diag. Phase Shift FB (new) Apple undulator Contr...
|7 Active Cell details Expert Undulator Scan (old)
Undulator
Spectrum Interfaces MCP PBLMs General Tools
Mode 0 NO LIGHT n SASE2 Hirex Spectrum Undulator ML Server MCP SAL1 History PBLM Settings
K offset =-0.0000 Radlalgap SA3 Spectrum Popin/N... | Photon Energy Selector MCP SA2 History PBLM Sasel Undulator Quad Alignm...
S| t Middle L. MCP SA3 Hist PBLM S, 2 Kay M
K predicted 7.0679 TOPLEFTBOTTOMRIGHT 31.600 e ory ec yLtony
Offline spike fitting PBLM Sase3
K readback 0.0000 TOPRIGHTBOTTOMLEFT 31.600 SCs Viking Spectrum
Error msg. ok SQs Viking Spectrum

Message

Phase Shifter

Quadruple Mover

AC Upstream

https://jddd-xfel.desy.de/jddd /XFEL/SASE /expert/SASE3-cell25-expert.xml ///

SASE 3, Cell 25 APPLEX

AC Downstream

AMFC |

UES0.2953.SA3 inside thread with cmd :4 (2024-11-19T06:34:30)

TempMon Align Quads

Kick Calibra XGM ‘ Apple X HIREX ML

Phase Shifter Scan - O... XGM autocorrelation Apple undulator Col . | Data ML Expert Panel -...

Undulator Scan - Orbit Two colour XTD10/SCS basic Apple-X stuff Data ML Expert Panel -...

https://jddd-xfel.desy.de/jddd /XFEL/SASE /expert/SASE3-main.xml ///

SASE3 QM Mass Control PS Mass Control

Undulator Gap Mass Control Global Control System Control

C+
Shift Shift
11.2 -11.3
Shift Shift
-11.2 11.3
Mode Set
C+ |+

Gap
17.4

7.0682

AA AAAA

1-0681

3.3536

.. 9.4611

Aoty W sop N Reset |

Status

Errors

A An
Expert Control Panel Drive| SetHPosto: | +0 .00 SetGenic ‘26 6 Set Gap to: ‘ gaa 6 iy
A An . .
stop| SetVPosto | +0.00 Drive Stop vV Drive | Stop NAY TR Prepare

K 8.2038
GAP 117037
PS 169352
QMH 0078

8.2046
11.7709
16.5925
0213

8.2052
117101
17.461

GAP 117166
PS 17012
QMH 0325 V -0.068

1.7175
PS  16.3884
20133

VR [

0497  V 0013 vV 0200 v 0102 vV -0.065 V -0.166

Cell 13

07153
61.9999
80.0
0.198

07136
GAP  61.9999
PS 800

QMH 0096 V 0.360

620
PS 800
-0.089

Wr ]

PS 800
QMH -0.055

Mr [

PS 800
QMH  -0.067
Wr ]
c

vV -0.182 vV 0340 0258 V. -0.009 VvV 0.160 v 0.147

O Transparent

© Busy

@ shittLs

@ RadialLs

@ mnvalidk

O Gap Range

O Gap Assymetry
@ Invalid Mode

Ps  AC
u [am | w

Cell 18 Cell 19 Cell 21

0.7148
620
80.0
0.114

K
GAP  62.0
PS 800
QMH 0192 V 0424

Vr [

0.7131
62.0001
80.0
0204

0.7141
620
800
0.750

GAP  61.9999
PS 800
QMH 0568 V 0.372

62.0017
80.0
0.089

v 0297 VvV 0333 vV 0241 v 04191

4]
o Ps
u | am

Cell 25 Cell 26

0.0
Mode 0

0
80.0
0.640

V 0440

41065 V 0.105

Ps
am
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APPLE-X undulators control — Expert panel for a cell: Undulator tab

L J | European XFEL

https://jddd-xfel.desy.de /jddd /XFEL/SASE fexpert/SASE3-cell2S-expert.xml /// K Actual
. SASE 3, Cell 25 APPLEX
Actual polarizatiog : K Set
mode dulator Phase Shifter | Quadruple Mover AC Upstream AC Downstream AMFC Cell TempMon Align Quads |_~€3m Mover
Gap C+ Gap 7 0682/ K range for
Actual gap value daha 174 . selected
: " ~7-9881 olarization
Actual shift position _| 33536 .. 9.4611 P g
mode
of the magnet
: EETEE T
girder = Control buttons
H . Status Errors
Polarization © raraprem © s Status
selection mode @ By @ RadaiLs indicators

@ mnvalidk

O Gap Range

O Gap Assymetry
O Invalid Mode

Error indicators
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APPLE-X undulators control — Expert panel for a cell

The tabs: Phase Shifter, Quadrupole Mover, Air Coils Upstream/Downstream, Ambient Magnetic Field
Corrector, Cell and Temperature are like in case of the planar undulator controls

SASE 3, Cell 25 APPLEX

Phase Shifter

https://jddd-xfel.desy.de/jddd/XFEL/SASE /expert/SASE3-cell25-expert.xml ///

Cam Mover

Speed Profile (0-normal, 1-slow, 2-fast)

-

Brake Delay (s)

Quadruple Mover | AC Upstream | AC Downstream TempMon | Align Quads
Values Status Errors
Gap Actual (mm) 24.998 @ Axis Moving @ Driver 2av

52 868 Brakes ON @ Driver Fuse
Gap Set (mm) 24.998 (&)
cann @ overheat

p Applied (mm) Y
0.000 @ Axis Homing Done

Speed (%) 33.0

@ Limit Switch Gap Close
@ Limit Switch Gap Open
@ Axis Ready

@ Axis ok

@ Fsm

@ Harmonics

@ MinMax K

@ Recommended Gap

@ Gap Set Range Validation
@ NoPhase Matching

European XFEL

https://jddd-xfel.desy.de/jddd /XFEL/SASE /expert/SASE3-cell25-expert.xml ///

SASE 3, Cell 25 APPLE

AC Upstream

AC Downstream | AMFC | Cell

TempMon | Align Quads

Cam Mover

Status

Errors

@ Horizontal Axis Moving
@ Horizontal Axis Break
@ Vertical Axis Moving
@ Vertical Axis Break

Phase Shifter | Quadruple Mover
Horizontal

Position Actual (mm) 06398
Position Set (mm) ;:: . 63@@
Speed (%) 12.0

MAXPos 135 MINPos -100
Vertical

Position Actual (mm) 0.4399
Position Set (mm) .3.:: ) @@@ﬁ
Speed (%) 120
MAXPos 100 MNPos -121

Brake Delay (s) 6

https://jddd-xfel.desy.de/jddd/XFEL/SASE /expert/SASE3-cell25-expert.xml ///

= SASE 3, Cell 25 APPLEX

Undulator | Phase Shifter | Quadruple Mover | AC Upstream | ACDownstream | AMFC | Cell | TempMon | AlignQuads
Values - Horizontal Status Errors
Actual Field (Tmm) 0.083 @ on @ Power
Field Set (Tmm) $00.000 @ Auto @ Relay Stuck
Field Offset (Tmm) $.0.000 © value Changing @ votage
Table
Table Value (Tmm) 0.087 @ Inverter Relay Activated (@)
@ Copper Water
Field Offset Readback (Tmm) -0.004
@ Max Current Reached
Max Absolute Field (Tmm) 1.000
Values - Vertical Status Errors
Actual Field (Tmm) 0.089 @on @ Power
Field Set (Tmm) $00.000 @ Auto @ Relay Stuck
Field Offset (Tmm) $20.000 @ Vvalue Changing @ voitage
Table
Table Value (Tmm) 0091 @ Inverter Relay Activated (@)
@ copper Water
Field Offset Readback (Tmm) -0.002
@ Max Current Reached
Max Absolute Field (Tmm) 1.000

@ Driver Power

@ Driver Fuse

@ Driver 2av

@ LvoT24v

@ Horizontal Axis Ready
@ Horizontal Axis OK

@ Limit Switch Hor. Forward
@ Limit Switch Hor. Backward
@ Vertical Axis Ready

@ Vertical Axis OK

@ Limit Switch Ver. Down
@ Limit Switch Ver. Up

@ Horizontal FSM

@ vertical Fsm

@ Position Set Range Error

Cam Mover

https: //jddd-xfel.desy.de/jddd /XFEL/SASE /expert/SASE3-cell25-expert.xml ///

13

Print
Undulator | Phase Shifter | Quadruple Mover | AC Upstream | AC Downstream | AMFC | Cell | TempMon | AlignQuads | Cam Mover
Values - Horizontal Status Errors
Actual Field (Tmm) 0.064 @on @ Power
Fleld Set (Tmm) @@ . @6@‘ @ Auto @ Relay Stuck
Field Offset (Tmm) -@-@ . @ﬁ@ © value Changing © votage
Table
Table Value (Tmm) 0.066 (O By PR ©®
@ Copper Water
Field Offset Readback (Tmm) -0.002
@ Max Current Reached
Max Absolute Field (Tmm) 0.835

T T KTETE

Values - Vertical Status Errors
Actual Field (Tmm) 0.070 @on @ Power
Field Set (Tmm) @6 . @@6 @ Auto @ Relay Stuck
Field Offset (Tmm) 36 ) ié@ @ value Changing © votiage
M Table
Table Value (Tmm) 0047 @ Inverter Relay Activated (0]
@ Copper Water
Field Offset Readback (Tmm) 0.118
@ Wax Current Reached
Max Absolute Field (Tmm) 0.942

https://jddd-xfel.desy.de/jddd /XFEL/SASE /expert/SASE3-cell25-expert.xml ///

SASE 3, Cell 25 APPLEX

Undulator | Phase Shifter

T T o

Quadruple Mover | AC Upstream | AC Downstream | AMFC | Cell | TempMon | AlignQuads | Cam Mover
Temperature (*C) Status
[¥] TopLeft Upstream 25,60 W 25.90 © copper Water
[ Top Right Downstream 26.60 [¥] Bottom Right Downstream 2520 @ AluWater
2] 2460 Top Left Downstream 22.00
[7] Vacuum Chamber 2160 [¥] Bottom Right Middle 2170
¥ Rack 2630 Top Right Upstream 2200
V] » 21.90 [ Copper 18.90
(3]
5
26
25
24
23
214
20
194 - e
T T T T T T T T T T
1911 1h 3h 5h 7h 9h 1h 13h
2024 19.11.2024 19112024 19.11.2024 19112024 19.11.2024 19.11.2024 19112024
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APPLE-X undulators control — New panels: Alignment Quadrupole, Cam Mover

https://jddd-xfel.desy.de/jddd /XFEL/SASE /expert/SASE3-cell25-expert.xml ///

Eann

Undulator Phase Shifter

Quadruple Mover AC Upstrea

m AC Downstream TempMon

Positional Values

Angular Values

Tilt Safety

X (mm)
X Set (mm)
Y (mm)

Y Set (mm)

Roll (mrad)
0.562 Yaw (mrad)
$0.300

Pitch (mrad)

0. 925 Roll Set (mrad) +. gél

Yaw Set (mrad)

Pitch Set (mrad)

0.287 Actual Tilt (mrad)

0.065 Stop Tilt (mrad)

AAAAA

AAAAA

Warning Tilt (mrad)

0.060

0.100

Errors

https://jddd-xfel.desy.de/jddd /XFEL/SASE /expert/SASE3-cell25-expert.xml ///

© Moving

© soft Limit Status
© Power Motor 1
© Power Motor 2
© Power Motor 3
© Power Motor 4
© Power Motor 5

@ soft Limit Stop
@ soft Limit Inhibit
@ Titt Sensor Error
@ Tiit Warning Zone

@ Titt stop
@ Invalid Set Value(

Undulator Phase Shifter Quadruple Mover

SASE 3, Cell 25 APPLEX

AC Upstream AC Downstream

The purpose of the system is to adjust the

magnetic axis of the undulator relative to the

orbit of the e-beam.

B8 Alignment quadrupoles only need to be
inserted when aligning the undulator.

B Operation of the cam movers is deactivated
for global control to prevent possible

damage to the vacuum system.

TempMon Align Quads

s) Upstream

Downstream

. Out of Beam

O InBeam

European XFEL

© Busy
. Error

. Air Pressure Control

. Out of Beam

O InBeam
© Busy
. Error

. Air Pressure Control
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APPLE-X undulators — Useful panels

https://jddd-xfel.desy.de/jddd /XFEL/Undulator /AppleXBasics2.xm| XFEL.FEL/UNDULATOR.SASE3 /UE90.2953.5A3/

Expert Panel -

Basic Apple-X

stuff

B Correction
coils control
and status
overview

Photons panel—

PES — SASE3

Pol.

& Polarization
online
diagnostic

cell 24 cell 25

cell 26

cell 27

Suren Karabekyan, November 20. 2024

Modes:
Mode: [ ojl 0 [ olj 0 [ 05 0 [ oljl 0 0=None
1=LH
K: 7.0682 :i: 0.0 7.0681 b: 0.0 7.0680}:: | 0.0 7.0679 H 00 2=LV1
3=Lv2
start | start | start | stat | 4=Lv3
5=Lv4
6=45°
HW Error: 0 0 0 0 7=135°
: 8=NEW45°
HW State: 4096 4096 4097 4096 DR
10=C+
Reset Reset Reset Reset
Air Coi... Power On Power Off
CAX, CBX CAX, CBX | ©©60606 06000
CAY, CBY CAY, CBY | ©0600 0000
CUSX, CUSY cusx,cusy | ©@®@0@® o0e®eoe
Auto Mode On Auto Mode Off Offset On Offset Off
CAX, CBX | CAX, CBX CAX, CBX | CAX, CBX [
CAY, CBY | CAY, CBY CAY, CBY [ CAY, CBY [
cusx,cusy | CUSX, CUSY cusx,cusy | cusx,cusy |
So X
states on Number of all SAL and 3A3.. 3 1 2

European XFEL

Gas type binding energy [... I EISSRICCIN
Retardation voltage [vi: [ EEISSIICCI
Number of trains: 30

Intensity Polar distribution

Linear polarization component
2

n0a22 | 2
1511502315,

Photonflux (all pulses) (m)}:

Pulse energy of SASE3 dedicated pulse...

Photon energy of SASE3 machine serv...

Tilt angle

0.230
1113
930.0

XFELPhotonsExpertxml ///

—<&

Undulators
& Offset 2

SASE1
SASE1 Expert Panel

SASE1 Overview

Photon Diag.
Expert

Spectrum
SASE2 Hirex Spectrum
SA3 Spectrum Popin/N...
Spectrum Middle Layer
Offline spike fitting
SCS Viking Spectrum

SQS viking Spectrum

Kick Calibrati
Phase Shifter Scan - O...
Undulator Scan - Orbit
Air Coil Scan - Orbit
Ambient Coil Scan - Or...

chicane Coil Scan - Or...

e L

SASE2
SASE2 Expert Panel
Undulator offsets
Offset 2

Crystal Set Tool

Phase Shift FB (new)

Interfaces

Undulator ML Server

Photon Energy Selector

XGM

XGM auteaarrelation

Two colour XTD10/SCS

jddd 21.50/18.7.143 T5.2.8 skar@exflxdaqgw03.desy.de XFELMainTaskbar.xml
File View Help

Status

European

XFEL

3 Color Controls
Air Coil Controls

Overview

Undulators
&
Photon Diag.

[Expert Panels|

Spectrum
pySpec ¥
HIREX Data ML - SA1
HIREX Data", - SA2
Spectrum Popin/Navitar

SA1-HIREX-Shutter

3 Color Controls
Air Coil Controls

SASE2 HXRSS

Phase Shift FB (new)
Screens
Transmissive Imagers
FEL Imager SA1
FEL Imager SA2

FEL Imager SA3

SASE3

SASE3 Expert Panel

basic Apple-X stuff

Apple undulator Contr.

MCP
MCP SA1 History
MCP SA2 History

MCP SA3 History

Apple X
Apple undulator Contr...
basic Apple-X stuff

Apple Undulator Scan

Feedbacks

3 Color Controls
Air Coil Controls

SASE3 SXR2CPP

XGM Overview
SASE Viewer
Status of all XGMs

PES

SASE3 PES... SASE3PES...
SASE3 POL...

SASE1 PES

Undul. Systems

AMFC Control

Taper Viewer (test)

PBLMs
PBLM Settings
PBLM Sasel
PBLM Sase2

PBLM Sase3

HIREX ML

Data ML Expert Panel -...

Data ML Expert Panel -.

Diagnostics *

Beam Dyn,

Undul.

Phase Shifter Control

Magnets

Photon Beam Pointing
Vertical Offsets
Gain Curve Tool

Lin. taper optimization

Interfaces
Undulator ML Server

Photon Energy Selector

Undulator trans. stability

Scan Tools
Undulator Offset Scan
Air Coils Scan
Phase Shifter Scan old

SASE Offsets & Pointing
Undulator Scan (old)
General Tools

Undulator Quad Alignm...

Kay Mono

68Mb/30208Mb

X

Vacuum
Cryo

Tools

88
Controls

Systems Sase Display

SASE fast time series

SASE Offsets & Pointing

Scans & Bumps
Phase Shifter Scan.cycle

Undulator Offset Scan
Undulator Bumps
Dosimetry
SASE Machine Dosimetry
SASE 1 Dosimetry View
SASE 3 Dosimetry View
SA1 RADFET Histories
SA2 RADFET Histories

SA3 RADFET Histories
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