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Introduction

e Global orbit correction with SVD.
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e Global difference orbit correction with SVD without BPM resolution errors.
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BPM resolution errors impact
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Question: what will be the impact on residual orbit?

Theoretical estimate
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e Numerical evaluation

— Numerical simulations - ELEGANT
— The global difference orbit correction - MATLAB

oLt 1um 10um 10Qum

0 -0.02 -0.02 -0.02
U 0.4 rad 0.4 rad 0.4 rad
a*klfit | 1.45e-5 K> | 1.45e-4 k5| 1.45e-3 k>

Table 1. o ,-dependence of X,

g 1um 1um lum
) -0.02 -0.2 -0.4
U 0.4 rad 0.4 rad 0.4 rad
a*klit | 1.45e-5K> | 1.7e-6 K° | 1le-6 K>

Table 2. 6-dependence of X,

G b 1um 1um lum

) -0.02 -0.2 -0.4
vl 0.2 rad 0.4 rad 0.8 rad
a*kl-sfit | 7.37e-6 K-> | 1.45e-5 k> | 2.78e-5 k>

Table 3. u-dependence of X,

0,0035

0,003

0,0025

0,002

0,0015

Xrms and fit [m]

0,001

0,0005

—o—Xrms
—P. func. fit

10 20 30 40
BPM Number

X-ms and power function fit a*n”b for SASE1 for
Ores= 1 UM, 6 =-0.02,u=0.4rad

— a=1.46e-5

- b=1.499




-4,00E-03
Longitudinal position [m]

-1,50E-05

= Dis_corr_rms

2,00E-03 6,00E-04
N (%]
S 1,00E-03 s 8
g E 4,00E-04 —+
£ 0,00E+00 ~\ A\ £
E 0 50 100 }gé\ 200 250 E 2,00E-04
&  -1,00E-03 & -A
© [3+]
2 E -2,00E-03 2 E 0,00E+00 ‘ ‘ ‘ ‘
] ] 50 I 5 250
®  -3,00E-03 @
o =—C_on \/\ < -2,00E-04 1 s
= =
£ -4,00E-03 —— C_on_corr = /
g C_on_dis_corr \« / g -4 00E-04 —— C
o -5,00E-03 V & » —(C_on_corr
c oo C_on_dis_corr

-6,00E-03 S — -6,00E-04

Longitudinal position [m] Longitudinal position [m]

8,00E-03 2,00E-05
g Dis
1 s— ) | .
8 6,00E-03 — ——pis_corr_dif "VA g LO0E0S
g — Dis_corr =
o .2 1,00E-05
E 4,00E-03 g
% / \ & 5,00E-06 A f
T — (5]
S £ 2,00E-03 E /
é / \ “ 0,00E+00 :
] c
-g 0,00E+00 /\ 8 ( 50 /\%of 250
g (Wlso 250 E’_ -5,00E-06 v V
@ i) == Dis_corr_dif
% -2,00E-03 1 O _1,00E-05
o

Longitudinal position [m]

Ores= 1 pM, 6 =-0.4, u=0.4 rad

|8 |< 0.1mrad




0.2m O0.lm 5.7m 0.2m 0.lm
35 sections
BPM DQ+Corr. BPM BPM FQ+Corr. BPM
0,0025 T
0,00205
0,002 ;
€ 0,0015
Ores™ 1um E
§=-0.02 < 00
1=0.4rad 0,0005
0 "
0 10 20 30 40 50 60 70 80
BPM Number

Doubling the quantity of BPMs leads to the reduction of X.... by a factor of about /2.



Use of very precise or "perfect” BPMs (by means of resolution)
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Summary

Difference orbit correction is considered for XFEL SASE!1
section.

BPM resolution errors impact on rms residual orbit growth is
evaluated numerically using ELEGANT and MATLAB.

Comparison of numerical results with theoretical estimate was
performed.

Possible ways of residual orbit growth reduction are considered.
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