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Intensity Dependent Optics

Based on EPACO04 Paper: G. Arduini, F. Zimmermann, C.Carli
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To 1% order,AK perturbation with intensity causes:
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AQ = —0.AK
47

D(s) _ Brcos (2l9(s) — el —27Q) .
B(s) 2sin (27Q)

Procedure:
e Measure phase advance between BPM pairs for varying intensities
e Linear fit: ¢ = do + (APp/AN)N,

o AK = RYA¢/ANy, Q.,Q,}, Wwhere R is model response matrix



Tune

Vs. Intensity (Nov 2, 2007)
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Data Selection

Number of Occurances [x 104]
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e Histogram of tunes from all BPMs (~100), all files (~410)

e Tune window & ph. adv of the (meas-model) used as selection criteria
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Sample

Fits (Nov 2 Data)

Ph. Adv [Q units]
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e Only fit BPMs passing selection criteria (lot of statistics)

Sample Ph.Adv Fits
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e Spread is ph. adv is large (BPM gains ?)
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SPS Zero Current Ph. Adv

Ph. Adv [deq]

Ph. Adv [deq]
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Fitted Slope A¢/AN

A@AN [deg / 101
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e Similar slopes for 2 exps: Nov 2 (400 data sets) & July 27 (22 data sets)

e Relative error appears similar, not too much gain from statistics



BPM Phase Err (Nov 2 Data)
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slope is 1 order of magnitude smaller than slope



Matched Model to Slope A¢p/AN

Constraint: AK <0 SVD (6 Iter) — Simplex (18 Quads) — SVD (6 Iter)
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Estimated Impedance Distribution

2 [ I I I [ I
—_ Positive —
5 1o (+/-) Constraints on AKL ||_Negative — |7
S 1t |
E
bl O I” | | . I _.|, . ,.l,_-l - | IIl|| - || ______ I-I e __I i I. _.l_l_
: BT | A
E -0.5 ¢ .
3 1r -
_1.5 | | | | | |
0 1 2 3 4 5 6 7
8 [ [ [ [ [ [
— 6k No Constraints on AKL -
S Extraction Septa
a4+ i
F.'\ 2 | -
= ol
—_— ey J_'r__. L rrl I. .| ol _l.. _I.l - fn.l_ A .u. rbLs J.. I -_III i
> 0 i -|- r n |'T I' T J [ '|-| 'I- 1
d _
-
S 4l SVD Cut: ).002 — |
6 | | | | | SVD Cut:|0.02 —
0 1 2 3 4 5 6 7

Longitudinal Position [km]
e Main difference (4) constraints: 4-5 km, else remarkably similar

e NoO constraint vyield big spike at 1.8 km & similar behavior with constraints



