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FLASH / FEL-BeamDynamics Seminar

Beam Based Alighment in the FLASH Undulators

Using the LCLS Method
(a Preliminary Status Report)

Mathias Vogt (DESY-MFL)
...with a lot of help and inspiration from Jin Hyunchang & Duan Gu !

e The (modified) LCLS Method

e SASEBBAGUIMain

e The Measurements 2013-01-09 in FLASH

e A Long FODO Channel w/ Optimized Phase Advance
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The LCLS Method (H.Loos/SLAC) here: for one Phase—Plane, say (z, p:)

At P different Energies { F. } =1 p
Given : M BPMs with offsets A ¢ RM
for each k :

Actual orbit )Z'k measured Orbit Vk with random errors é’k

?k:)zk+5+gk

Given : N perturbations(= misaligned quads) and/or correctors(=
movers)

: misalignments d e RN independent of energy !!!

For each k : initial cond.(= launch) Z = (z0, z(),

Xe=L, Z+0,d

LaunchResponseMatrix (LRM) L,
OrbitResponseMatrix (ORM) O,
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—

<—

The LCLS Method (H.Loos/SLAC) (2)

Now join over all P energies :
X = ()2?,~-,XE)T, Y = ..., Zi=..,&:=...
L :=diag(L,, --,Lp) € RVM*

O:=(OF,...,05)T ¢ RPM*N
(1i\/l><M . 1]}\;I><M)TERPM><M

N

, .

—

Y=LZ4+0d+UA+E

— —

or: | Y =A0+&| with A:=(L,0,U) and ¥ := (ZT,CZT,AT)T

Possibly add more objectives (soft constraints) :

e either 0 = Zf\il A; & 0= Zi‘il i\, — A, = AO 4 A,
eor ()= Zf\;ldi & 0= Zi\lesidz‘ —d; =d gD,

® Or {0 =A; — Aifef}z-:l .....
eor{0=d; — dﬁef}izl N

.....

PM+ “x” constraints for 2P + N + M variables

... each constraint can be given it's own weight !
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SASEBBAGUIMain

SASEBBAGUIMain

JOB  EXPERT
[XOrbitAver
0,002 fau

l/Data rBPMs rMeas rMmrers rSimuI |

XOrbitAver

|'|

PlotSpecififOptions (0) :

DataConfig

|2012—D4—26 MS 600-720-900

<] o

0.0
o T II'“' T e 20 | clrpATA || ADDDATA || sTop |
-0.0040
T
sample: |1p
-0.0040
-0.0040
SAVEALL || LOAD ALL

YOrbitAver 2 1:1000,1000
0.008 fal YOrbitAver |v| 1 2: 1000,1000
0.006 i :

PlotSpecififOptions (1) : | [file 0: y13m01d09n_M52_600_720_900_001 orbx = ES
0.004
0.002 ’

® A,
N n["-'11'|;|'rr']|[|l1zjl‘
~0.84 g1 o Jlep
-0.004 [file @): y12m01d09n_MS52_600_720_900_001 orb
-0.00
-0.0040
result
wil] |1.00000 LaSVmin |-4.00000 horizontal LgSvmin (-4.00000 vertical SAVE LOAD
0.0 2.5 5.00 7.510.0 — ™ =
w2 [Looooo] ™M= | -80-6.0-40-20 00 sToP -8.0-6.0 -4.0 -2.0 0.0 STOP file (0
0.0 25 5.0 7.510.0 gain |0.80000 UNDO gain |0. 80000 UNDO
RESUME RESUME file &):

w(3] [1.00000

0.0 25 5.0 7.510.0

0.0 0.25 0.5 0.75 1.0

Interlude: LIVE DEMO —

0.0 0.25 0.5 0.75 1.0

4



FLASH- / FEL-BD- Sem : 28.05.2013 / M.Vogt DESY-MFL : LCLS—style undulator—BBA at FLASH

plot dialog

X-Axis | Y-Axis | Style | Other

jplot/PlotDialog(s)

plot dialog <2>

[ X-Axis [ Y-Axis [ Style | Other

i) AutoScale ® SetRange- > xmin=

0

xmax=|81

i) AutoScale ® SetRange- > ymin=

-8

ymax=|8

) AutoTics

i SetTicsDDD- > xleft=|0 xright=

i SetTicsDDI- = xleft=|1 xright=

urigin=|0 yorigin=

i AutoTics

1 SetTicsDDD- > yhnt=|—8 |1.rtup=|8

|deltay=|z

1 SetTicsDDI- > yhnt=|—8 viop=

g ntics=|2
urigin=|0 _',.rurigin= 1] |

plot dialog <3>

[ X-Axis | Y-Axis [ Style [ Other

plot dialog <4>

[ X-Axis | Y-Axis | Style | Other

DataSet - >

<X=_1

one-by-one rglnhal |

PlotStyle - =|lines

LineCaolor - ={red * PointType - =

EMPTY_CIRCLE

LineWidth - =|2

Pointsize - >

2

CLOSE

spawn child plot

CLOSE

5
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Measurements 2013-01-09-night
e 2013-02-14n (first 3h)

e 2013-01-09n

e e—log : Achievements — e e—log : Achievements —

— Took one set (3 data sets) of undulator
BBA measurements in the files prepa-
red Monday/Late (600,720,900 MeV)
with quad movers “as is".

— Preliminary evaluation of the data sug-
gests a correction which we applied
manually.

— Took another set of Undu—BBA measu-
rements w/ quad mover corrections

applied.

— saved (2x) 3 undulator BBA data sets
(100,1000 shots) for (600,720,900) MeV /
AFTER CORRECTION (Jin Hyunchang)
— for all three energies one establish a

launch with decent losses in relatively litt-

— This strongly suggests that the correc-

tion computed by Jin does really straighten

— Offline analysis will follow.
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2013-01-09-n / 1-st set / all 3 orbits (Energies)

SASEBBAGUIMai
JOB  EXPERT
| i
D(Ooofgzl‘-"\“f If l/ Data |/BPMs |’Meas |/ Movers |/Simul |
. au XOrbitAver |v| DataConfig

% Ja| PlotSpedtitapiions @: 2012-04-26 Ms 600-720-900 \~|| 1aa |

0.0
o T II'“"l'O'_ e 20 | clrDATA || ADDDATA || sTop |

-0.0010 ]

sample: (10
-0.0040

—0.0040
SAVE ALL || LOAD ALL

YOrbitAver {2 1:1000,1000

0.008 fa YOrbitAver |v| 1 2: 1000,1000
) 3: 1000,1000

0.006 .
PlotSpecififOptions (1) : | [file & v13m01d09n_Ms2 _600_720_900_001 orkx

e ol

[file @): y12mO1d0O9n_MS2_600_720_900_001.orb

result

will] |1.00000 LgSVmin |[-4.00000 horizontal LgSVmin |-4.00000 vertical SAVE LOAD

0.0 2.5 5.0 7.510.0 — ——— - —
w2l [Loooso] M | -8.0-60-40-2000 sTop -8.0 -6.0 -4.0 -2.0 0.0 sTop file 00:
0.0 25 5.0 7.510.0 gain |0. 80000 UNDO gain |0. 80000 UNDO

. 0.0 0.25 0.5 0.75 1.0 file 4):

0.0 0.25 0.5 0.75 1.0

0.0 25 5.0 7.510.0
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2013-01-09-n / 1-st set / “Plain” Singular Values

JOE  EXPERT
ingValActual

SASEEBAGUIMain

0.0 -1ufﬁu

The | | | | | |
ooy 50 "II!!!)--ii.ﬁ-l@.ﬁaii.ﬁ-iﬁﬁ,_%iﬂl 400 450

*s

ingValActual

0.0 gl

oo s.of**1e:

Trrea,,
E

[redGemeg@snedbymedig, S50 400 450

XSingValActual | - |

PlotSpecififOptions ) :

YSingvalActual | - |

PlotSpecififOptions (3) :

8
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2013-01-09-n / 1-st set / SingVal's after restricting the Movers

e Not all quads have movers!

e First quad misalignments are equivalent(degenerate) to initial condition

e Last quads: no influence on SASE and too few BPMs downstream

JOB  EXPERT
XSingValActual -
00 i ——————
Q. 5.0 .'IO.()"1!.0'!0.0'!!.0'!30..35.0 400 450
-4.0 Tere,
-8.0
12.0
1e.0

.Ct.l...
20.0
YSingValActual ra
0.0 L
(d, 5.0 "10.0"!.!.CP'!S.D“!!.CP'!@.D.,%S 40, 45,
_4.0 1o,
-8.0
-12.0
-16.0

LL T T -
-20.0

XSingValActual |v|

|/Data rBPMs |’Meas rMmrers |/Simul |

xCorr X Use Woorr T Use
055MATCH L] 0O5SMATCH L]
PlotSpecififOptions ¢ : QESMATCH [] QESMATCH L]
Q105MATCH [] Q10SMATCH L]
Q13SMATCH [] QL13SMATCH L]
Q145MATCH ] Q145MATCH v
Q155MATCH V] Q15SMATCH v
Q5UMDL [v] Q5UND1 v]
Q5UND2 V] Q5LUND2 V]
Q5UND3 ] Q5UND3 v]
Q5UND4 V] Q5UND4 v
05 UNDS V] QSUNDS [v]
Q5UNDE [] Q5UNDE L]
QIEXF L] QOEXF L]
Q10EXP [] Q10EXP L]
Q11EXP [] Q11EXFP []

¥SingValActual |v|

PlotSpecififOptions (3) :




2013-01-09-n / 1-st set / SingVal's after removing BPM2UND3 («+ sucks!)
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e In principle: all BPM2UNDx & BPM4UNDx could be given lower
weights

e also BPM9DUMP <« beam sweeper!

JOBE  EXPERT
XSingValActual
R s e S s e e L Y
0. 5.0."lCl_d)o011_5.00-20.0-.2;.0-039..0 35.0 400 450
....
-4.0
»
-8.0
-12.0
-16.0
YOOooaonn
-20.0
YS5ingValActual
0.0 MLYELE)
0. SOl * e 0 e db e s €400 v 26 . 20 35, 40. 45.
‘.oc
-4.0
-B.0
-12.0
-16.0
Taw LE X T
-20.0

XSingValActual -

(Data rBPMs rMeas rMmrers rSimuI |

#BFM

W wat

vBFM

W wat

PlotSpecififOptions ) :

EFM 1SMATCH

EFM 1SMATCH

EFMGESMATCH

EFMGESMATCH

EFM135MATCH

EFM135MATCH

EFM 145MATCH

EFM 145MATCH

1 1
1 1

1 1

1 1

EPM2UNDL 1[BFM2UND1 1

EPM4UND 1 1[BFM4UND1 1

EPM5UNDL 1[BFM5UND1 1

EPM20UND2 1[BFM2UND2 1

EPM4UND2 1[BFM4UND2 1

EPM5UND2 1[BFM5UND2 1

[EPMZUND3 0[BFM2UND3 0

EPM40UND3 1[BFM4UND3 1

EPM5UND3 1[BFM5UND3 1

EPM2UND4 1[BFM2UND4 1

EPM4UND4 1[BFM4UND4 1

EPM5UND4 1[BFM5UND 4 1

- EPM20NDS 1[BFM2UNDS 1
= EPM4LINDS 1[BFM4UND5 1
EPM5UNDS 1[BFM5UNDS 1

PlotSpecififOptions &) : | [pp20NDE 1[BPMZUNDE 1
EPM4UNDE 1[BFM4UND6 1

EPM5UNDE 1[BFM5UNDE 1

EFM3EXF 1[BPM3EXP 1

EPMOEXF 1[BPMIEXP 1

EPMSIDUMP 0[BFMODUMP 0

10
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2013-01-09-n / 1-st set / Computed Quad—Alignment — e—log

Hor.: quad index (as in list) ; Vert.: misal. (in m) — too high — scale??

[ SASEBBAGUIMain
JOB  EXPERT
llxQuadAlignCalc

rDala rBPMs rMeas rMuvers rsimul |

0.0100000G 7800000002 XQuadAlignCale v xCorr X: Use yCorr ¥: use
Q6SMATCH || QBSMATCH Ll
PlotSpecififOptions (8): Q8SMATCH ] QBSMATCH [l
0.005RO0000000000002 Q10SMATCH = QLOSMATCH =
¥ fay Q13SMATCH O QL3SMATCH [
- ~ 0 i QL4SMATCH O QL4SMATCH O
Jl'Bi | S I ‘ — QLSSMATCH [l Q155MATCH [
0.0 3.0 5.0 9.0 12p 15.0 QSUNDL o Q5UNDL =l
~0.004999533999IIIIIE Q5UNDZ [v] Q5UND2 v
Q5UND3 v Q5UND3 v]
Q5UND4 [v] Q5UND4 2]
-0.004999999999999998 Q5UNDS [v] QSUNDS v
QSUNDB V| QSUNDB v
QIEXP O Q9EXP O
-0.014 QLOEXP O QLOEXP O
QL1EXP W QL1EXP O

-o.02l

[YQuadAlignCalc

‘YQuadAlignCale :

PlotSpecififOptions (9) :

0.0100000GA&WI000002

0.002000000000000002
¥ ja
1.724]%

1.0 3.0

—0.00495999993392555398

—0.004950935859555008

-0.01

-0.02]

4 result
00 25 50 751001 | gqymin[-4.50000 herizontal LgSVmin |-4.50000 | vertical SAVE LOAD

wiz] ,—1700000 d C 1 =l —
0.0 2.5 5.0 7.510.0| -g.0 -6.0-4.0 -2.0 0.0 STOP -8.0 -6.0 -4.0 -2.0 0.0 sTOP file (x): [WS2_e3_0510.resx|
ain [0.80000 ain [0.80000
wisi[Lovooo] o T ST
0.0 25 50 7.5 10.0 :\/‘b I =
RESUME RESUME -
0.0 0.25 0.5 0.75 1.0 file (y): [M52_e3 _0510.resy

{}———— | 00 025 0.5 075 1.0
w[BsLnCnd 1]

Looooo] 00 25 so 75 100| | ENENEEEEEENNNEN | CORR -> MACHINE
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2013-01-09-n / 2-nd set / After applying corrections (scaled!)

— —
—
Ymeasured — A Umachine + gerror

] SASEBBAGUIMain

JOB  EXPERT
OrbitAver
Data | BEPMs | Meas | Movers | simul |
Wwlau XOrbitAver = DataConfig
0.001 ! | i « jar| PlotSpectifoptions @ : [2012-04-26 ms 600-720-900 |=|| 10au |
A oy L v '“I-I-.-I-lll-“-l'l' L I | cirpata || apppata || stor |
_0_055] Ill ||| I & II "I 1A|H 16 21, | I“
~0.00 | sample: |10
-0.00
SAVE ALL H LOAD ALL
3 1: 200,200
-0.00 1 2: 200,200
YOrbitAver [file (x): w13m01d09n_M52_500_720_900_004 orbx ) 2 A
0.01 fau YOrbitAver ]
0.Q08 PlotSpecififOptions (1) -
0.006
L file &): Y13m01d09n_M52 _600_720_900_004. orb
0.002 |
| ¥ fa.
0.0 L 1 1 . ||I . I
1p | [ F "7 |||I I
~0.00
1
-0.00
-0.00
d\_,‘ result
0.0 2550 75100 | gsymin [-4.00000 horizontal LgSVmin [-4.00000 vertical save || Loap
wi2] ’—1.00000 d ) L ] = —
0.0 25 50 7.510.0| _gp -6.0-4.0 -2.0 0.0 STOP -8.0 6.0 -4.0 -2.0 0.0 SToP file
ain [0.80000 ain [0.80000
wi3] [1.00000 Y g UNDO g UNDO
e ———
0.0 25 5.0 7.510.0 Z\b
RESUME RESUME .
d————— | 0.0 025 05 0.75 1.0 0.0 0.25 0.5 0.75 1.0 ilegx ||
w[BsLnCnd 1]

12
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2013-01-09-n / 2-nd set / Comparison: Measured (L) vs. Predicted (R) Orbit

~

Vcalculated = AT D,... Ymeasured Ypredicted — A Vcalculated

Y

SASEBBAGUIMain ] SASEBRAGUIMain 7

JOB  EXPERT JOB  EXPERT

OrbitAver OrbitCalc _|

Wofau 0002 fau

0.001

-0 03)'E II ||| Il

-0.00

000 -0.0040

-0.00 -0.0080

YOrbitAver OrbitCalc ]

0.01 PNERTR

R.G6E 0.004

0.008 0.002 1

0.004 %
0.0 —

0.002 0. 5.0) 0. 5! 0. E

. -0.00) |

-0.0030 -0.00

-0.00
-0.0040

-0.00
~0.0080 L
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2013-01-09-n / 2-nd set / Calculated Quad Misalignments

9 SASEBBAGUIMain
OB EXPERT
dAlignCal
RN TE [ Data | BPMs | Meas | Movers | Simul |
30100000 G000 000 XQuadAlignCalc - wLaorr X _use yCorr v use
o Q6SMATCH QBSMATCH
PlotSpecififOptions (8 : | [QgsSMATCH O QBSMAT CH [
B L —— QLOSMATCH O QLOSMATCH O
013SMATCH O Q135MATCH O
0 L4SMATCH O QL4SMATCH O
®/a 0155MATCH O QI55MATCH O
1.734}2349597R07F-15 . . 05UNDT [v] Q5UND1 [v]
1.0f 3.0 5.0 7.0 g 11 12 15 Q5UND2 [v] Q5UND2 [v]
Q5UND3 v] Q5UND3 v
0.00fssbancenassos Gaunids E—lgsunos 5
Q5UNDE v] Q5UNDE ]
Q9EXF L Q9EXP |
-0 004999B9999999999F QLOEXP | QLOEXP L]
011EXF O QLIEXF [
-0.01
yuadAlignCalc
2.00500 000000000 ] YQuadAlignCalc =
PlotspecififOptions (9 :
2002 0000000000000 ]
fa
367341737 9RRRORGE- ]
0 2.0 4.0 6.0 8.0] 10 12 14 16
-0.00
-0.00
-0.0040
EC' result
0.0 25 50 7.510.00 y gsvmin [-2.00000 horizontal LosVimin [-4.00000 vertical save || LoaD
wi2] |l 00000 "—C‘ :\/: :\):
0.0 25 5.0 7.510.0| _g0 -6.0-4.0 -2.0 0.0 STOP ~8.0 -6.0 -4.0 -2.0 0.0 sTOP file ()
. ain 0.80000 ain [0.80000
wi3] [1.00000 L gain [0.80000 | UNDO gain [0.80000 | UNDO
Z\/b L | =
L B RESUME RESUME T (5
{}———— | 0.0 025 0.5 0.75 L0 0.0 0.25 0.5 0.75 1.0 tee | |
WIBsLnCnd 1]
Tooosl 00 25 s 75100| T | CORR-> MACHINE
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2013-01-09-n / 2-nd set / A hint of Horizontal Convergence ?

0.1
"13m01d09n_MS2_600_720_900 Ol.resx"u 1:3 —
“413m01d09n_MS2_600_720_900_04.resx” u 1:3
0.05 e i R e
0 N
0.05
0.1
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2013-01-09-n / 2-nd set / A hint of Vertical Convergence 7

"13m01d09n_MS2_600_720_900 Ol.resy" u1:3 —
“y13m01d09n_MS2_600_720_900_04.resy" u 1:3

0.08

0.06

0.04

0.02

-0.02

o0 ; ; ; ; ; ; ; ;
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Example: FAKED Quad—Misal.’s — Calc. X-=Orbit — Reproduced Quad-Misal.'s ?

600 MeV — = 1/4 [p—tron oscillation,

0.0018

0.0016

0.0014

0.0012

0.001

0.0008

0.0006

0.0004 [

0.0002

900 MeV — =~ 1/8

"FAKEI_MSZ_e3_002.orbxl" every 1:3::0::0u 2!3 — I
"FAKE_MS2_e3_002.orbx" every 1:3::1::1 u 2:3 :
L "FAKE_MSZ_eS_OOZ.orbx‘" every 1:3:2:2u2:3 —¢— S ) W i
; ; ; ;
0 5 10 15 20 25

17



FLASH- / FEL-BD- Sem : 28.05.2013 / M.Vogt DESY-MFL : LCLS-style undulator—BBA at FLASH 18

Example: FAKED Quad—Misal.’s — Calc. Orbit — Reproduced Quad-Misal.'s ?

input, , reproduced with 7 = 10~%°% — 100%

0.00015 T T T T T T T T
| f f f "FAKE_MS2 e3 00l.resx"ul1:3 []

"FAKE_MS2_e3 003.resx" u 1:3

"FAKE_MS2_e3 _004.resx"u1l:3 —e—

00001 | o e — e e ]

eos| L

0ld

seosb o

000 B ]

0.000L5 ; ; ; ; ; ; ; ;
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MODEL: Long (20xPer) FODO Section w/ “non—degenerate” Phase Advance

mu_fodo = k*(1/12+1/41)

0.5 T e SH I S L -~ k=1(039deg) —+—
3 3 3 J k=2 (078deg)
(. k=3 (116deg) —K—
£l
E |
“ i A ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .
)
E )
o i ;
N ;
— :
v N Sh:: .
= %
é i
—————————————————————————————————————————————————————————————————————————
10 15 20
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FODO: “Faked” Orbit (w/o errors!) from Assumed Misalignments

N.B.: there's no noise in this simulation.

SASEBBAGUIMain
JOB  EXPERT
EORILEy [ Data | BPMs | Meas | Movers | simul |
2.0 fa XOrbitAver I~
6.0 PlotSpecififOptions (0) :
4.0 | 1
2.0 . ] I T
® fa
0.0
0. 10. 20 2 0 50,
2.0 P 0g
‘o | | X-Axis | Y-Axis | style | Other |
. ) AutoScale ® SetRange- > xmin=|60 |xmax=|81 |
=Gl | ) AutoTics
80 ® SetTicsDDD- > xleft=[60  |aiight=[g0  |deiax=[10 |
O SetTicsDDI-> xleft=[0  |xright=[20  |ntics=9 |
YOrbitAver — —
Iorigin=|60 |vorigin=|0 |
0.0 42 | OrBitisen = axis—ty|)e->|Lin;Griﬂ ‘v
8.0 1 PlotSpecififOptions (1) : | CLOSE |
6.0 | ]
4.0
2.0 —~ ja
0.0
Y 10. 50 0. 7 o
-4.0 1 |
-6.0
I T |I| T
-8.0
-10.0 ‘
result
wi(l] [1.00000 LgS¥min |-4.00000 horizontal LgS¥Vmin |-4.00000 vertical SAVE LOAD
0.0 25 50 7.510.0 = — "
wl[Loooes, M | -8.0-60-4.0-20 0.0 8.0 -6.0 -4.0 -2.0 0.0 file 00: [Bpma_E3_10.resy
0.0 2.5 50 7.510.0 gain [0.80000 UNDO gain [0.80000 | UNDO
—— = E=——— =
wi3] [1.00000 v RESUME RESUME S
1311.00000] 00 a5 50 oeang| 00 B 0S5 0I5 A0 0.0 0.25 0.5 0.75 1.0 file () JBpm4_E3_10.res

20
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FODO: SingVal's after Movers have been Adjusted

= 7 (SVD cut—off) should not be above 10™*°

] SASEBBAGUIMai
JOB  EXPERT
P % g ["Data | BPMs | 'Meas | Movers | simul |
0.0 | iaul I | I I | | XSingValActual - xCorr X use yCorr V. use
il, B 0 490 £5.0 210 97.0 1130 T QF_FERO1 O QF_PERO1 ™= -
~ otSpecififOptions @) : | |oD_FEROL O QD_FERO1 O
-4.0 "'.. QF_FEROZ O QF_FER0Z O
QD_PERO2 O QD_FEROZ2 O
QF_PERO3 [v] QF_PER03 =
-2.0 OD_FER03 [¥] OD_PERD3 v]
QF_FERO4 [v] QF_PER04 v
QD_PER04 v QD_FER04 v
120 OF_PEROS [v] QF_PER0S [v]
QD_PEROS [v] QD_FERDS v 1
QF_FEROE v] QF_PER0OE v T
160 0D_FEROG [v] QD_FEROE [v]
- e QF_FERO7 [v] QF_PERO7 v
- QD_FERO7 [v] QD_FERO7 v
QF_PEROB [v] QF_PEROE ]
-20.0 0OD_FEROB v] OD_FEROB v]
QF_FEROS [v] QF_PER0Z v
YSingValActual ‘e QD _FER03 @ QD_FER0Z [¥]
0.0 plomiidaiy : : : : : i singvaaquar[~| {135 & labrerio g
| - [v] - =
L Lsu == il Eusindd Slabadd s 11:.0 - : F_PERL1 v F_PER11 v
PlotSpecififOptions (3) : SD,FERll v SD,PERll vl
-4.0 — OF_FER1Z v] OF_PER12 v]
QD_PER12 v QD_FER12 v
OF_PER13 [v] QF_PER13 v
-8.0 QD_FER13 [v] QD_FER13 v
QF_FER14 [v] QF_PER14 v |
QD_FER14 [v] QD_FER14 v -
-12.0
-16.0 _
-200
result
wi1] [1.00000 { LeSVmin [-4.50000 norizontal LgSVmin [-4.50000 vertical
0.0 2.5 5.0 7.510.0 Y =
wi2] [L.0o0o0] d ) =——= | _8.0-6.0-4.0-20 0.0 STOP ~8.0 -6.0 -4.0 -2.0 0.0 STOP file 00: [Bpm4_E2_10.resx
0.0 25 50 7.510.0 gain 0 80000 UNDO gain 0_B0000 UNDO
I:\/b r—lvb
wi[3] [1.00000 v RESUME RESUME N
1311.00000) 0.0 25 5.0 75100 %0 025 05 075 10 0.0 0.25 0.5 0.75 L0 file 4): )Bpm4_E3_10.res
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FODO: Reconstructed Quad Misalignments

Input reproduced on the level of 10~ 8 ; orbit residue (least square’s fit) ~ 10— 12

Remember: there's no noise in this simulation.

] SASEBBAGUIMain

0.0 25 5.0 7.510.0

0.0 0.25 0.5 0.75 1.0

0.0 0.25 0.5 0.75 1.0

JOB  EXPERT
dAlignCal
L [ Data | BPMs | Meas | Movers | simul |
Lo v faly. XQuadAligncalc |~ xCorr % Use VCorT V. use
= JF_FERTA [+] JF_FEREUH V] .
07 PlotSpecififOptions (8) : QD_FERO4 [v] QD_FERO4 3 —
: OF _PEROS ] QF _PEROS vl
05 QD _PERCS v QD_PER0S v
' QF_PERCE [v] QF_PERCE vl
025 QD _PERCE [v] QD_PEROE v —
I I % fa. QF _PERO7 v QF_PERO7 v
0.0 1 I 1 0D_FERO7 [v] QD_PERO7 v
9 5.0 10 = I A" 25 E 35 40, QF_PEROE v QF_PEROS G
-0.d% 1 QD_PEROE [v] QD_PERDB ¥l
QF_PEROY v] QF_FPEROS ¥
=02 QD_PEROS vl QD_PER0S v
075 QF_PER10 [v] QF_PER10 vl
- QD_PERLD v QD_PER10 vl
10 QF_PER11 v QF_PER11 v =
QD_PERLL v] QD_PER11 v
QF _PER12 [v] QF_PER12 v
YQuadAlignCalc QD_PER12 4 QD_PER12 i
QF_PER13 vl QF_PER13 ¥l
1@ WA, YQuadAlignCalc |« QD _FER13 v] QD_FER13 v
QF_PER14 [v] QF_PER14 vl
0.75 PlotSpecififOptions (9) : QD_FER14 v] OD_FER14 v
QF _PER15 v QF_PER15 vl
05 QD_PERLS v] QD_PER1S v | |
OF_PER16 [v] QF_FER16 vl
0.25 OD_PER1G v] QD_PER15 ¥
W fa. OF_PER17 v] QF_PER17 v
N i QD _PERLT [v] QD_PER17 v] =
5.0 10 F 20 25 3 35 40
094
-05
-0.75
-10
result
will] |1 00000 d\_" LgSVmin |-4.50000 horizontal LaSVmin |-4.50000 vertical SAVE LOAD
0.0 25 5.0 7.510.0 _l e
wi2] [L.00000 4} -8.0 -6.0 -4.0 -2.0 0.0 -8.0 -6.0 -4.0 -2.0 0.0 sTop file (0 PEpm4_E3_10. resx
0.0 2.5 5.0 7.510.0 gain |0.80000 - gain [0.80000 UNDO
IZVb [ Ivb
wi3] [L.00000 i/ RESUME

Tile &) JBpm4,E3,lO.I’ES\_/]
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FODO: Reconstructed BPM Offsets (should be 0.D+0) — into the noise

SASEBBAGUIMain il B
JOB  EXPERT
AEEIOIEELEaIE r Data r EPMs rMeas r Movers rSimuI |
4.00000000¢a000006E-14 XMoniOffsetCalc |~ il %BFM W wat vBFM . wat
- BO1PEROL 1/BO1PEROL 1~
3.0009000000000005E-14 PlotSpecififOptions (10): | |B3 1FEROL 1[B2 1PERO1 1
BOZFEROL 1[B02PERDL 1
T ——— B22PEROL 1[B22FEROD1 1
BO1PERO2 1[B01PERD2 1
B21PERO2 1[B2 1FERD2 1|=
1.000p000000000003E-14 E02FEROZ 1|B02PERO2 1
¥ fa B22PERO2 1[B22PERD2 1
3. 155 ddighaadoazod 20 | BO1PERO3 1[BO1PERC3 1
@, 20,25 A0, G075 1o B21FERO3 1[B21FERDZ 1
-9.99$9999999999%7E-15 BO2PERD3 1|BO2PEROZ 1
B22PERO3 1[B22FERD3 1
1 5a4399980999007E 14 B01FERO4 LB0LFEROS ;
BOZFERO4 1[B02PERD4 1
-3.0Ed14 B22FER04 1[E22FER04 i
BO1PEROS 1[B01PERDS 1
YMoniOffsetCalc B2 1PEROS 1[B2 IFEROS 1
= BOZFEROS 1[B02PERDS 1
4.5200000908000004E-13 YMoniOffsetCalc |+ ST 1B73PER0S i
o BOLPEROR 1[BO1PEROS 1
PlotSpecififOptions (11) : B3 LFEROG 1[62 IFEROS 1
BOZFEROG 1[B02PERDE 1
2.373P000000000003E-13 B22FEROG 1IB22PERDE I
BO1PERO7 1[BO1PERO7 1
B2 1FERO7 1[BZ 1IPERO7 1
BOZFERO7 1[B02PERO7 1
2.220300000000000 1KY BI2FER07 1[B22FERO7 1+]
1.06590000000dSEI I HN
¥ ja
BN . e a e e
0.0 10.0 20.0 20.0 40.0 50.0 60,0 70.0 80.0
result
wi[1] |1.00000 LgSVmin |-4.50000 horizontal LgSVmin |-4.50000 vertical SAVE LOAD
0.0 25 5.0 75100 = Y —— =--9—
wi2] [1.00000] - -8.0 -6.0 -4.0 -2.0 0.0 -8.0 -6.0 -4.0 -2.0 0.0 STOP file (0: [Bpm4_E3_10.resx|
0.0 25 5.0 7.510.0 gain |0.80000 gain (020000 UNDO
IZ\/b IZ\/b
1.00000] 0.0 25 5.0 7.510.0| %0 025 0.5 0.75 10 0.0 0.25 0.5 0.75 1.0 file 4): JBpm4.E3.10.res
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FODO: Horizontal Input vs. Reconstructed Misalignments/Offsets/Launches

T T T
1L S "FAKE_FoPe20Bpm4_E3 10.resx"u1:3 —F+— |
"FAKE_FoPe20Bpm4_E3_12.resx"u 1:3 —X—
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FODO: Vertical Input vs. Reconstructed Misalignments/Offsets/Launches

T T T T T T
1 b S iy R "FAKE_FoPe20Bpm4_E3 10.resy"u1:3 —F+— |
"FAKE_FoPe20Bpm4_E3 12.resy"u1:3 —<X—
B e e :
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Summary

e First indications are that the modified LCLS approach can be applied
(in some way) to FLASH

e But so far no fully convincing prove for a real improvement was found
in FLASH:
— 2013-01-09n : algorithm seemed to converge,
but no “improved” transmission (quick-n-dirty!)
— 2013-02-14n : slightly wrong optics model used,

still better transmission | — Hmmm. ..

e This is work in progress ; so much in progress that | have to apologize

for the ugly slides!
e Maybe also try sFLASH & FLASH2 717!

e Long structures are beneficial — EU-XFEL



