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Cuminosity performance with
Ooptimised feedrack signals

e Cradle—to-arave simulation — track runch
throuah linac/rds and do anale and P
POsition feedrack

¢ Feedrack By Gain Optimisation and

Maximise intearated luminosity and
iINvestigate feedrack starility
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Feedrack simulation software

e Octave (free matlar clone) models feedrack and
serves as Mmaln proGgram

e LiInac and BDS modelled usina Placet
o [LC2O0Le lattice

e Assume perfect linac with HO% emittance
arowth and apply around motion to BDS
¢ Can run in full' or 'fast' (G-P run
replaced with 2D interpolated spline Fit to
BeaM—-Beam curves) modes




4+ Dec 20071 Tony Hartin - Oxford

[P position feedrack alaorithm

Lona runch spacing allows diaital
Run offset ; ;
bunch through feedrack via FPGA — can set aains

linac and apply dynamically along the train
ground motion to iy el zap(e))

1S 2D Spline fit to
beam-beam

curve to get kick ol : 6
Run bunch and luminosity Calculate Linear fit to

through offset at beam-beam
BDS with set feedback curve
kicker field BPM with 2um to reconstruct
random error IP offset

LONG OPTION
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ONTROLLER

NEW KICKER FIELD
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Luminosity vs kick curve

Two INnput signals — Y kick and lumi
Luminosity is max when lumi-kick aradient zero

Luminosity

0 20

Y kick (prad)

Turn off after 20 runches and let position £

10 the rest | ; |
lumir\osi—tgl

Dual PID

Kicker field
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For runch N
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Zeigler-Nichols Kp tuning

feedback output
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Luminosity versus position and angle offsets
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e Luminosity dependentt
on Offset AND anale

e MOLP-kICk curve doesn+t
GO through zero —
iInltial feedracks are

INCcorrect
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e 2005 lattice rRaNnaNa ruNches -

e 2007 lattice shows reduced ranana

INOs|ty

Correct anale and pos, then do lumi
scan further down the train

2006¢ lattice beam profile
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and Nnothina aained from doing lumi
optimisation further down the train
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POs/AnGg £& Luminosity improvement with Z-N
and aagressive Gains on Initial Bunches

Luminosity with initial aggressive gain Integrated Lumi (to bunch 60)
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Luminosity
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¢« Need to optimise Gain
statistically across seeds,
RUt.

e On averace there will ge
NON-Optimal aain and the
lumiNOsity suffers at
start of train
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Luminosity — random seed

|. nominal Position/Anale feedrack only, converaes slowly

Luminosity performance - diff FBs
1.6e+34

would be best to
optimise the gain
adaptively train-to train
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Conclusions

Z elaler-Nichols alves "safe"” qains — reliarle rut
slow

Optimal aalns pro,aely vary widely train—to—train —

aaaressive aain on [°*

lumi IMProvementt

Bunch only gives Intearated

Feedrack using lumi signal gives retter intearated
lumi IMProvement, eut unreliskel differentyl signal

Look at using lumi sianal to set positidh/anale £
aains adaptively




