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The motivation

@ 10 Hz feedback: further minimize residual oscillations at IP6
(STAR) and IP8 (PHENIX)

@ For e-lens and coherent electron cooling: maximize stability of
proton beam at IR10/IR2 as a prerequisite for proton/electron
beam alignment

Integrated 10Hz intensity (a.u.)

Index of BPMs
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General algorithm

X1 X1g — X1 X1g
X2 Xog — X2 X2g
+ . =
Xm Xmg — Xm Xmg
Solution
X1g — X1 Riu R -+ R 61
Xog — X2 Ri Rx -+ Ry 6,
= *

Xmg — Xm Rm Rm - Rm 6n
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SVD algorithm:

Decompsition
R=USV'T

Matrix inversion
R1=vsiUT

6 =R 1X
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Weighted algorithm

X1g — X1 Ru Rz - R
Xog — X2 Ra1 R -+ R
. . . 61
. . . . . 92
Xig — Xi = R:1 R2 -+ Rip L
f % f % :
Xit1,g— Xi+1 Rii11 Rtz - Rigan 6
. . . . . n
Xmg — Xm Rm Rme - Rm

f(> 1) is the weights for BPMs in the region of interest, weights for
other BPMs are equal to 1
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Interface
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Figure: Orbit Correction Window showing the WeightedSVD algorithm
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Figure: Correction Data Pop-up showing weights of BPMs

C. Liu, M. Minty (BNL) Weighted algorithm for SVD-based orbit corre



Weighted correction
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Figure: Weighted orbit correction with different weights for bo6-bh16 and
bo6-bh18 (f=1 for Cyan, f=2 for Red and f=4 for Gray)
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e-lens orbit
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Figure: Local orbit for e-lens with different weights

ased orbit corre



e-lens orbit
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Figure: Close-orbit for e-lens with different weights
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10 Hz FB

X1g — X1 Riu R -+ Rn 61
Xog — X2 Ri Rx - R 6,
F x . =Fx ] ] ) ] *
Xmg — Xm Rm R - Rm 6n
10 00 0
01 00 0
F=|0 O - f O 0
00 0 f 0
00 00 1
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Matrix manipulation

(F+R)=USVT
(FxR)1=vsUT

Multiply beam position vector by (F xR)~! % F instead of R~!
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@ Weighted algorithm for standard orbit correction tested off-line
@ Weighted algorithm for 10 Hz FB is ready for implementation
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