Slow Feedbacks

2. Tutorial on basics and operation of slow feedbacks

Raimund Kammering
Hamburg, 05.06.2018
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Introduction

Many feedbacks (FBs) are around
- RF FBs

« Kicker FBs

* Intra Bunch Train FBs

 slow RF FBs

« orbit FBs

Area of interest very different — but in general two domains
* intra train

e over several pulses
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Introduction

Slow FBs
« main purpose is to stabilize and compensate slow drifts

« two most important slow FBs are:

* Transversal FB = orbit FB

« Longitudinal FB = slow RF FB

« DOOCS middle layer server based
« exact same software as at FLASH (just configured differently)
« same look & feel as at FLASH (use same panels)

« some differences in underlying interfaces (e.g. magnets)
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Introduction

Fast FBs

* in-kind contribution from PSI

« uses fast kickers (instead of magnets)

« can feed back on individual bunches

e goal: <5 um beam stability within undulators

« (at FLASH: Fast arrival time FB — longitudinal)

Bunch Compressor

Main Linac
Collimation
i "*+Beam Distribution

most relevant for XFEL: Intra Bunch Train FB (IBFB) — transversal
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Slow and fast FBs

Status

MPS E

Long. FB - SASE1

Controls

European

Charge/BCMs History
BAMs History
Feedbacks

Expert

Detector Layout

Response Matrix (GUI)

Operations

Procedures
LYY
AAANS
Orbit FB Linac
Injector Orbit FB
L1 Orbit FB
L2 Orbit FB
L3 Orbit FB

TL Orbit FB

Feedbacks Automation

_<

Photons

Orbit FB - SASE
SA1 Orbit FB
SA2 Orbit FB

SA3 Orbit FB

Diagnostics

Beam Dynamics Magnets
Orbit FB - Dump
T4D Orbit FB

T5D Orbit FB

PN

Vacuum Cryo Controls

Orbit FB - Overview

Orbit FB Overview

Intra Bunch FB
IBFB Operation
IBFB Expert

IBFB History

Gun
Amplitude  Phase

Injector L1

Longitudinal: *

Charge
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Slow and fast FBs

High Level Controls

European

XFEL | Slow Feedbacks — How to get there

[ [ XFELMainTaskbar.xml

European

Longitudinal
Controls Overview
Mon/Act: Charge Expert

Expert

Feedbacks

Longitudinal FBs:

XFEL Operator Training 8'th July 2016
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Slow and fast FBs

European

Feedbacks

Longitudinal FBs

o

Status

MPS E

Injector

Automation

Photons

Diagnostics

Beam Dynamics Magnets

Tools x

Vacuum Cryo Controls

Long. FB - SASE1
Controls
Charge/BCMs History
BAMs History
Expert

Detector Layout

Response Matrix (GUI)

Intra Bunch FB
IBFB Operation
IBFB Expert

IBFB History

Orbit FB Linac
Injector Orbit FB
L1 Orbit FB
L2 Orbit FB
L3 Orbit FB

TL Orbit FB

Orbit FB - SASE
SA1 Orbit FB
SA2 Orbit FB

SA3 Orbit FB

Orbit FB - Dump
T4D Orbit FB

T5D Orbit FB

Orbit FB - Overview

Orbit FB Overview

|
Transversal FBs

Longitudinal: *
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The Longitudinal FB

Main purpose

« stabilize longitudinal phase space

« main source for disturbances is RF (phase, energy)
=» control RF phase + energy relevant for bunch compression
=>» monitor bunch compression process

Actuators: RF phases, energy of A1 + AH1, L1, L2, L3

Monitors: Bunch Compression Monitors (BCMs)
Beam Arrival Monitors (BAMSs)

« practically linear dependency between actuators and monitors
=>» simple controller is sufficient
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The Longitudinal FB

DOOCS DAQ based middle layer server

Simple P controller with integrator

8 FB loops configured so far (17 monitors and 17 actuators)

- Longitudinal FB Layout

European
XFEL

i
L]

dt
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The Longitudinal FB — 'under the hood’

m inverse Response Matrix
ja=R ' ém

m Matrix formalism (GNU Scientific Library + DOOCS MDFA)

( dampl oo \

c?th.SeACCI Rii Ry ... ... Ro | [ gg jﬁl;; ’zcz \
:)5 ﬁzzpsl:cc:;g 0BCMpca(fine)
ACC39 . 0BCMpca(coarse)
damplaccas | _ . 0BAMpcs
g Zl;;lsle,qcczs ’ O0BCMpcs(fine)
’ haz; :(3‘045 0 : 0BCMpcs(coarse)
Jan),pl ACCH5 Rog | | sBAMigacor
ACC67 Ry
\(SphaseAccﬁ-; / 910 | \JEnergypogzeg /

m Gets complex if all parameters of the longitudinal phase space are
considered

T,
p, | =RMat |ay),,
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The Longitudinal FB — Operators View

XFEL - Slow Longitudinal Feedback Control Panel ==

W FB on/off
-
Panels reflect topology and architecture -~ - o o
o ] [rrepee  [v] [1sw ] [ownree 5]
ol [ 5] e o] [ [ =
.
» Topology: e.g. INJ to L3 (causality!) e o o ¢
‘hsuc‘u‘nn.z ‘v‘ ‘Phase‘n [v‘ :u‘mvn‘\tagen -
‘Cl‘.humh [~] ‘a.ﬁl‘i‘z‘ [~] .1};‘1‘ -
BC1_BCM BC1_| nabled D
f ;I‘.‘hulu:h v H‘x‘ |
BC2_BCW Enabled O BC2_BAM Enabled O
fowors o] w7 [pozew [v] [smomez [7]
‘:,bumn <] ‘oom [+] ‘:,‘bumh <] ‘1Hx‘“ [+]
Charge/BCMs History ‘ BAMs History ‘
Expert |
Status: Feedback is on! Status: .

» Architecture: e.g. Monitors, Actuators form 'groups'

SlowRF_FB ELFEEDBACKAONGT]

itudinal Feedback Expert Pan¢
er | Wonkors | Actusiors | Rsemngs || | |

General [ Server “ Monitors | Actuators [ RM settings

XFEL - Slow Lg

|(“Generat

W B on/off B rsonorr

= Disable write
Monitors / Actuators.

DAFsM

DAGFSMstate: 5
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The Longitudinal FB — Operators View

Long. FB - SASE1 Orbit FB Linac

.
Orbit FB - s

XFEL - Slow Longitudinal Feedback Control Panel

CHARGE Enabied g U Enabied
L1 Orbit FB T v| [T nzpiate ‘v 11 BAM ~|  [GunPhase ‘v
Feedbacks BAMs History 1. bunch 1Hz [+]  [1:unch 200 [~
BCM Det.2 Phase A1 ~|  [scoeam Sumvoltage I1 -
etectfir Layou cl
1. bunch ~| [osHz [+]  [t-bunch ~| [onz [~
R Enebled i Enabled
= Controls Expert panel Print
[ORggDet- 1 M Monitors Actuators
@ Toroid TORA 25.11 1. bunch 10 samples  Limits: off wONTOR! Detas | @ Laser Attenuator ACTUATOR1 Details
1. bunch =
BC2_BCM

XFEL - Slow Longitudinal Heedback Expert Panel

RM settings |

XF

General | Server | Monitors | A« uators

BCM Det. 1 i
1.bunch i

Chargel/E

.
fis 4430

02100000200

Correction done:
Status:

3072389
ok

~ use as target 5| Target:

Status: ok

@ BCOBCM.2 Tbunch 20 samples  Limits: of wowToR owas | @ A1 Phase ACTUATOR Dot

Wrong machine mode
No data from DAQ

beam missing

v/ FBon/off

Controls
Charge/BCMs History

[] pisable write Configuration error
Monitor out of range

Actuator out of range

| pagrsm read error
BAMS Histo

é DAQFSM state: 5 set error
RM not okay
Bad monitor data

Status: Feedback is on!

 Data Type : AL
NF XFEL.RF/LLRF. CONTROLLER/CTRL. A1, 11/SP. PHASE

XFEL.RF/LLRF. CONTROLLER/CTRL.A1.
XFEL.UTIL/LASER. MOTORS/MOTOR4. GUN.

XFEL.RF/LLRF. CONTROLLER/CTRL.
XFEL.UTIL/LASER. HOTORS/MOTOR:
XFEL.RF/LLRF. CONTROLLER/CTRL.AL

XFEL.UTIL/LASER. MOTORS/MOTOR4 . GUN.
XFEL.RF/LLRF . CONTROLLER/CTRL. A1. 11,
XFEL.UTIL/LASER. HOTORS/MOTOR4 . GUN. 11/P
d XFEL.UTIL/LASER.MOTORS/MOTORA. GUN.
XFEL.RF/LLRF. CONTROLLER/CTRL.AL.
XFEL.RF/LLRF . CONTROLLER/CTRL. A

XFEL.RF/LLRF. CONTROLLER/CTRL.

/SP.PHASE
1/P0S. SET
SP. PHASE

S.SET

o
8

-3
g
&

n

2160

sionuop
sioemdy|
popuan3

Buu
2ms wang
xinep|
ans|

XFEL.RF/LLRF. CONTROLLER/CTRL. A1
XFEL.RF/LLRF . CONTROLLER/CTRL.
XFEL.RF/LLRF. CONTROLLER/CTRL.

XFEL.RF/LLRF. CONTROLLER/CTRL. AL, T1/5P. PHASE

(saudunq) souuop|

All Valid Enabled  Available
Monitors 17 7 3 3
Actuators 17 17 3 3

| wlhl

||
L4 & b

0129
Status: ok

Correction done:
Status:

0134
ok B

—use as target > Target:

30 samples _ Liits: of vowTo v | @ A2 Phase

48,2016

ot

Correction done: -0.174
Status: ok

02516/ 0.00200—]

l.bunch 60 samples  Limits: of NONTOR12 Detais Chirp L2 ACTUATOR13 Dotais

Correction done: 0000
Status: ok E g E

Mean: 0839
Status: ok

~ use as target > Target:
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The Transversal FBs

Main objective
- stabilize orbit (frajectory ;) to a given one ('golden orbit’) — slow FB
« equalize trajectory of individual bunches — fast FB

« disturbances: e.g. magnet vibrations, power supply noise, wake-fields, ...

Actuators: Magnetic correctors (slow FB), kickers (fast FB)
Monitors: Beam Position Monitors (BPMs)
/ 0 m
U[E]ﬂ B U[E]E][E] o [—][—] () ] \‘ *

BEE="" [1[
. \
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The slow Transversal FB — Architecture

DOOCS Middle Iayer based FB (J. carwardine, R. Kammering)
» Systematically designed controller (P-controller with FIR filter)
R [

ineous
error

(Inv RMx] Ax= Ah

x [Inv RMy] Ay= Av

mmmmmmmmm

» Global FB using inverse Orbit Response Matrix (ORM)

= Tight integration into control system (e.g. decoupled from BPM front-ends)

ethernet

Middle layer

ethernet

VME crate PS v e memory access

=== _UPD (DOOCS)

ADC _ s+ | mmRPC(DOOCS)
@j 0 ' I [see: PCAPAC2010 WEPLO15]
BPM O corrector

=== File access

Front end
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The Transversal FBs

Long. FB - SASE1 Orbit FB Linac Orbit FB - SASE Orbit FB - Dump Orbit FB - Overview
Controls Injector Orbit FB SA1 Orbit FB T4D Orbit FB
Charge/BCMs History L1 Orbit FB SA2 Orbit FB T5D Orbit FB
BAMs History SA3 Orbit FB

Expert Orbit F

Detector Layout TL Orbit FB

Feedbacks

Response Matrix (GUJ Orbit Feedback Overview

0101 [oots]llmm [ ool [_oor] Jll shoos

[XFELDIAG/ORBITF/POSALL

XFEL L2 Orbit Feedback e S

— = s [oos o [ o]l M fle: [romeeloperietingsiorbiieedbackiNJZ017062 1T212406-RM_v
Control Deta  Precion e ORBIT.L1 P 0016 [ 0020 il mm o4 Il 30F] [l shoots g
on _—
V/ FBon/off | Setgoldenorbit | From Orbitsvr. | |SettoZero Orbit Idle - nothing to correct 0004 [ 0010/ [l mm [ 040 j23 [XFELDAGORBITPOSALL
FB on/off —— i 0,021 0.020; mm 040 RM file: 1/201803267112347_ORBITL1_RM_h
B = = e: [homendelope s 347_ORB
[ IRESETGEN (ISISSERIE0E) | controis idle - nothing to correct 0008 [ oot1of] il mm [ 0404 u u
Feedback active ORBIT.L2 - 0006 0010/ Jll mm oao= [l 211 [l shoots [XFEL DIAGIORBITPOS ALL

foff Tttt T—
¥ B onvorr ———m o006 [ ootof] Jfllmm o4 Il RM file eixfelop /201803217153904_ORBITL2_RM_h
ORBIT.L3 —— = ooss [oowfjllmm [oso-l [ 1ef] Ml shoos [XFEL DIAG/ORBIT/POS ALL
off Tt 2
¥ B onvorr ———m o002 [ ootof] Jfllmm ] | RM file elxielop /20180426T170913_ORBITL3_T4D_RM_h
ORBIT.SA1 — . oo [oooSlmm [ oso ] [ oF[llshoos - [XFEL DIAG/ORBIT/POS ALL

W& F8 onjort — 0001 [ 000zF] | mm 030 Il RMfile: home/xfeloperisettingslorbitieedback/SA1/20171106T163226_ORBIT.SA1_T4D_RN_h|
ORBIT.SA2 — 0144 [ o005l mm 030 [l 107 [l shoots [XFEL DIAGIORBITFPOS ALL

off |
FB on/off 0394 [ 0005/ |l mm 030 [l RM file: e/xfelop: 180316T161534.5A2_RM_v
ORBIT.SA3 — o ooz [oowoillmm [ os [ 10Kl shoos [XFEL DIAG/ORBIT/"/POS ALL

I e e e e e e e e s >
El ¥ B onor — 0003 [ oofof]fllmm oa0 Il RM file: eixfelop: 180316T174504.5A3_RM_h

ORBIT.T4D s 0122 [ 0040 [l [ oao |l [t [l shooss 2" [XFEL.DIAGIORBIT//POS ALL
off ottt -
FB on/off 0.930 0 ﬂADE . mm aqna . RM file: e/xfelop /T4D/20180314T145906_ORBIT.TAD_RM_h

ORBIT.T5D — o040 [ oot Jllmm 030 [l 201 |l shoots [XFEL DIAGIORBITIPOS ALL
!""" "*\’,’}?’W““ﬂ'f‘ 1 Ay FB on/off 0053 [ooto{llmm [ o020l RM file: e/xfelop! /T5D/20180314T141456_ORBIT.T5D_RM_h
I ORBIT.TL —_— _ 0001 [_0007F] il mm oao= 105 [l shoots [XFEL DIAGIORBITIPOS ALL

W FBonon St

0002 [ 0007 Jjl mm oao= |l RM file: e/xfelop! TL/201604307133535_ORBIT.TL_T50_RM_h

e e : e ’ ; ° nae I e : SASE1 SASE2 ASE3 T5D

Corrector delta
R_DELTA [mrad] ’
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The Transversal FBs — operation

XFEL L2 Orbit Feedback

Control Deta P Gain

n
V7 re onjoff  [Setigoiden orbit Set to Zero Orbit idle - nothing to correct 0004 [ 0010 |l mm | o040 ] Average F shoots
Reset DC Roliback to DC idle - nothing to correct 0.008 0.01 .- . mm 0,40 .

Feedback active

[mm]  delta X
0.25

BPMA 213 BUDELTA_X [mm]
= BPMA.215 BI/DELTA_X [mm]
BPMAZ17 BA/DELTA_X [mm]
BPMA.219. BI/DELTA_X [mm]
= BPMA.221.B/DELTA_X [mm]
BPMA. 223 B1/DELTA_X [r
T e e
BPMA.227 B1/DELTA_X [mm]
BPMA 233 BU/DELTA_X [mm]
BPMC.249.L2/DELTA_X [mm]
= BPMC.261.L2/DELTA_X [mm]

< ?FBFBEB

i Ly ek ek bk

BPMA.213. BA/DELTA_Y [mm]
= BFMA.215. BA/DELTA_Y [mm]
BPMA.217. BA/DELTA_Y [mm]
BPMA.219.B/DELTA_Y [mm]
= BPMA.221.BA/DELTA_Y [mm]

WA 22AB/DELTA, Y [mit]

E S

f A
AP dorinisipnl ot oy
-0.054 BPMA227 B1/DELTA_Y [mm] !
044 EPMAZ33BADELTAY [mm]
BPMC.240 L2/DELTA_Y [mm]
0154 BPMC.261.L2/DELTA_Y [mm]
-0.2+

-0.25

BEBI;;UEEBEB

Corrector delta
o

CIv.204.B1/CORRECTOR_DELTA [mrad]
_§= CIX.205.B1/CORRECTOR_DELTA [mrad]
CIX.209.B1/CORRECTOR_DELTA [mrad]
CCY.210.B1/CORRECTOR_DELTA [mrad]
= civ.214. B1/CORRECTOR_DELTA [mrad]




The Transversal FBs — operation

— N
. Print
- XFEL L2 Orbit Feedback
XFEL
ORBIT.L2 ‘v‘
W FB on/off
[ General | Expert | BPMs Correctors | RM |
Controls
Horiz. Vert. inactive BPMs selected []
_ Orbit deviation 0.006 mm 0.005 mm DAQ not okay :
Set golden orbit beam missing
Allowed 0.010F] ] mm 0.010F] ] mm orbit svr. problem []
= = out of range T
ResetDC | Gain 0.400 JH 0400 JH delta out of range [
read error [
Rollback to DC | delta min 0‘0000 seterror [
no BPMs T
delta max 0.50001 nocorr. H
Qverview | i insuff. corr. [
Averagi 21 macropulses H
9ing :E P RM not okay
Mon/Act History |
Correctors |
Status
Available BPMs Available corr.
Horizontal 11 2
Vertical 1 3
Horiz. correction status
idle - nothing to correct
Vert. correction status
idle - nothing to correct
FB Status
Feedback active
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The Transversal FBs — operation

XFEL L2 Orbit Feedback

’ORBIT L2 '
¥ FB on/off
General | Expert | BPMs | Correctors | RM |
Deb i
i Pms
|Correctors

[] Disable write

B Extended
Set golden orbit [Timing

Logic
Reset DC | DU
sVvD
RollbacktoDC |
. BPM/corr overview
QOverview ‘ _
BPMs Enabled BPMs Available BPMs
- Horizontal 26 1" 1
Mon/Act History ‘
Vertical % " "
Correctors ‘
Correctors Enabled corr. Available corr.
Horizontal 14 2 2
Vertical 14 3 3

BPM data address: | XFEL.DIAG/ORBIT/*/POS.ALL

Server performance

Memory size: 1167 Mb Last start times: 2018-05-15 22:09:42
2018-05-15 21:13:06
2018-05-15 21:10:17
CPU usage: 410 % 2018-05-15 21:07:25

Resident mem size: 106 Mb
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The Transversal FBs — operation

DESY

XFEL L2 Orbit Feedback

XFEL

¥ FB on/off

Set golden orbit

ResetDC

Rollback to DC

Overview

Mon/Act History

|

Correctors

Print

ORBIT.L2 ‘V‘
General | Expert [ BPMs | Correctors | RM |
BPMA_206.B1 O o
BPMA.210.B1 o o Horizontal
~ 003
BPMA.213.B1 Enabled sp [-0.21 jo
BPMA_215.81
Weight LDOE 0.02+
BPMA.217.B1 0.0154
BPMA.219.B1 KO O 0.01-
BPMA.221.B1 SP 0210 Delta 0.000 0.005
BPMA223.B1 u_ ........... °°°°°°°°°°°°
BPMA.226.B1 SDE ° Ly, ‘";]gf'
BPMA.227.B1 ] §§; § 3 60.15—
BPMA.233.B1 §53235 0.0 °
BPMC.249.L2 §§gsgg aLd T T T 7T T T 17T T 17T T T 11
e EEERNNERRNNNRENN
BPMR.273..2 o O N aationt o
I o o Enabled [v] SP -0.081 R
BPMC.297.L2 o o 0.06
BPMR.309.L2 o O Weight 100 002
BPMC.321.L2 O O Y  -0.095 Std 0.003 P S— 00000000000
BPMR.333.L.2 o o gLl
BPMC.345..2 D D sP -0.076 Delta 0.019 0064 o
BPMC.357.L2 O O Status 0 014
BPMR.369.L2 o o X 3
« O B - | -
BPMR.381.L2 o o §5:58¢ i A
£ =2 Q
BPMA.387.B2 o o 5858 S S e e B s e B
BPMA.390.82 oo CLTTTrTTTy
BPMF.393.B2 o O
Common Data
min limit ‘8-00; Z position: 221.19

max limit 8.005 ldx. in RM:

3
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The Transversal FBs — operation

DESY

XFEL L2 Orbit Feedback

V¥ FB on/off

ResetDC

Set golden orbit

Rollback to DC

Overview

Mon/Act History

Correctors

Print

ORBIT.L2 l v 1
[ General | Expert | BPMs | Correctors | RM |
Name/idx Currents [A] Read all
[ H v idx SP Initial Delta min max Status
[v]CIX.205.B1 0 0171 0171 -0.051 0.76— 0.76— calibr.
[v]CIX.209.B1 1 0.257 0.257 0.050 0.76— 0.76— calibr.
[]cIX.213.B1 2 -0.200 -0.200 0.000 0.76— 0.76— calibr.
[]CIX.216.B1 3 0.251 0.251 0.000 0.76— 0.76— calibr.
[]CFX.223.B1 4 -0.065 -0.065 0.000 -10.73— 10.72— calibr.
[[]CFX.226.B1 5 0.160 0.160 0.000 -10.73— 10.72— calibr.
[]ccX.232.B1 6 0.057 0.057 0.000 -2.26— 2.26— calibr.
[]CX.249.L.2 7 -0.076 -0.076 0.000 -3.24— 3.24— calibr.
[]cx.273.L2 8 0.019 0.019 0.000 2,47 2,47 calibr.
[]CcX.297.L2 9 0.070 0.070 0.000 1.94— 1.94— calibr.
[]CcX.321.L.2 10 -0.002 -0.002 0.000 -1.58 — 1.58— calibr.
[]cx.345.L2 1 -0.001 -0.001 0.000 -1.36— 1.36— calibr.
[]CX.369.L.2 12 -0.020 -0.020 0.000 1.19— 1.19— calibr.
[]cCX.388.B2 13 0.091 0.091 0.000 m;sj o.sej calibr.
Enabled 2 Avail. 2
CIX.205.B1 Magnet ML H calibration
Enabled Feedback: Magnet svr.: Static Infos: Status:
N set error
[] Update now RBV 0.120 Idx in RM 0 read emror
SP 0171 SP 0.120 Zpos.: 205.14 delta out of rng
[] setDC DC 0.171 max 0.7607— out of range
Delta 0.051 min 0.7603—
1.00— no beam
Weight — DAQ not ok
inactive
Status ok
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The Transversal FBs — operation

DESY.

XFEL L2 Orbit Feedback

Print

ORBIT L2 H
¥ FB on/off
General | Expert | BPMs | Correctors | RM |
[ General [ Hmatrix | invHmatrix | Vmatrix | invVmatrix | control matrix
Correctors
A B S D E F G H | ) K L M N
Set golden orbit 0
1 3.170
2 2 6.648 4.304
Reset DC | ol 3 4.915 4.042
L 4 4.686 5174 4.475
5 7.473 9.674 10.002 4.212
7
8 2705
; 9 4.756
Overview | 10 5.180 3.717
11 10.408 6.539 13.311 19.935
Mon/Act History | 12 9.208 8.738 5.800 5.471 10.973 11.351
13 16.382 18.099 15.665 4.780 3.649 12.957
14 7.595 9.798 10.098 4.233 2.686 19.627 11.603
Correctors | 15 7.226 11.916 14.835 7.746
16 3.010 13.374 11.845
17 3.360 15.110
18 3.685 17.556 11.940
19 5.936
20 2.684 2.396 3.466 2.786 11.884
21 19.550 19.411 6.214 3.565 14.622 3.027
22 15.103 17.564 16.213 5.666 9.871 7.303 18.331 11.932
23 19.933 7.968 12.221 12.446 20.130
24 14.381 17.122 16.237 5.964 8.463 10.213 12.738 19.154
25 13113 | 15767 | 15119 | 5.661 7.348 10.594 9.759 20.528 4773
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Excurse: The adaptive orbit FB

ExpertPanell Golden Orbit Correctors Logbook
Settings
2asurement | Twiss Monitor
Calculate ORM
Calculate ORM and DRM Show Golden Orbit Close Orbit
Read BPMs and Corrs

Adaptive Feedback

X\ Ocelot Interface

il

1
, 'U 'IUM w |

u !Iw

From v 23.20

Controls Objective Function Statistics Data Control

Apply fraction : ’REPROCESSING/XGM.2643.T9.CHO/RESULT.TD Array Length - 300
alpha (0-orbit. 1-disp) : XFEL.FEL/XGM/XGM.2643.T9/INTENSITY.TD Reading Delay (s) 0.10
C: Averaging Over (%) 10.00

Objective Function | np.mean(np.array(A)[:,1]) Recalculate GO (s) 2.00

Correction control Indication Load Settings

Ref Orbit avaraging over last (readings) ~ 5 8 Update Main Display SASE1 launch

Apply Fraction - 0.60 Load

Apply Feedback Every s - 2,00 -/ Start Feedback




The IBFB

. Collimation
" "**Beam Distribution

1500 2000 PAUL SCHERRER INSTITUT .
w(c{}» Overview: IBFB Topology
IBI
e £ £ £ EE EE E £
£ § § Y 93 88 8 g
5 8 o 2 83 e 8 S
3 3 3 2 39 CR I Rz
Dispersive
Cawﬂtv BI:M 4 "Upstream" 4 Stripline 4 "Downstream”
A . Cavity BPMs Kickers Cavity BPMs
[ tnec — () Colimaton
1) SASE3 (2

/
/
Analog Cable
__ Optical Fiber Nearby BPMs & kickers (green Data from undulator BPMs (blue lines,
lines, analog cables): Fast intra- daisy-chain of long fiber optic cables):
train feedback (latency <2s). Slower fine-tuning of undulator beam

position (added latency: 2.6-7.6 ps)
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The IBFB - In action

DESY

L K ) IBFB_operation.xm| XFEL.DIAG/DAMC2IBFB/DI1914TL.0_CTRL/

Feedback | ON Statistics fales §6 Feedback | ON Statistics an aa
- et P°":Pm FeedForward | ON __FF Reset A - Sat P°":Pm FeedForward | ON __ FFReset had
T S Adaptive FE | ON_ StdDev.[um] | 182 [ 101 S = Adaptive FF | ON_ StdDev.[um] | 324 [ 1.18
-.0.035 - 0.143 +.0.408 -.0.189
A IR KICK1 KICK2 p-p [um] 880 | 540 BRAS RIS I AIAS KICK1 KICK2 p-p [um] 1144 | 450
Mean | 0.046 0.370 Mean | -0.397 0332
g ! Min |-0206 |-0.037 Amplifier Gate Opened g t Min [ -0.493 [0.305 Amplifier Gate | Opened
0,041 0.140 0089 | 0.900 Voo AR 0290 | 0423
[mr;] [?ml
= BPMI1925.TL/X.TD [mm] : Mean=-0.008819, 5D=0.01533
0,024 043
0424
a2 - - 0414
-0.04- 0.4
-0.06- -T T 0.39-
-0.08 0.38
01 037
042+ 0.36
-01 T T T r T r T 0 T T T T r
7a0.0 a1bo s3bo asho a7bo asho atho asbo 5430 7a0.0 atho a3bo asho a7bo agho atho a3ho w400
3 ug
K "5
h = BPMI.1935.TL/X.TD [mm] : Mean=-0.1422, §D=0.001364 ] E [FBPML.1830.TL/Y.TD [mm] : Mean=-0.1854, 5D=0.001262
0114
0475
0124
013 -0184
0144
0.15- -0.185
016
-019-
0174
0184
-0.195
0194 <+
-0. T T T T T T T -0. T T T T
7a0.0 a1ho 83bo 8sho a7b0 aabo a1bo a3bo 9400 7ab.0 81ho a3bo asho a7b0 asbo aibo 93bo 3400

Page 24



The IBFB - In action

/svn/XFEL/IBFB/IBFB_operation.xml XFEL.DIAG/DAMC2IBFB/DI1914TL.0_CTRL/

IBFB Operation Panel
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