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1. Chromatic phase-advance
2. Chromatic XY coupling
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Why there Is a discrepancy between model and measurement ?



Why there is a discrepancy between model and measurement ?

Natural chromaticity in Phase 2

LER : &« =-69 /&y = -146 QC2:¢ = -8 / QC1:§y = -67
HER : & =-97 / & = -168 QC2:¢x = -25/ QC1:§, = -100

LER : A& = 1~1.5 | A§, = 2.5~3.3
HER : A& = 0.5~0.7 / A, = 3~3.3

between model and real machine



Why there Is a discrepancy between model and measurement ?

Natural chromaticity in Phase 2

LER : &x =-69 / gy = -146 QC2:&x = -8/ QC1:§y = -67
HER : & =-97/ & = -168 QC2:¢x = -25/ QC1:§, = -100

LER : A& = 1~1.5 | A§, = 2.5~3.3
HER : A& = 0.5~0.7 / A, = 3~3.3

between model and real machine

1 ~ 2 % discrepancy is not so large ?
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Measurement of Optical Functions

based on COD
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Fitting parameters:

Least-square fitting:

)\/E Bicos (| Y; —¢; | —mv)
A {C; (Cijcosmv 4 a;;S;sinmv) + S, (S; cosmv — a;,;C; sinmv) }

4, = 20
2 sin v
Ci = \/673-@08 (U
Sij = \/ﬁT,jsin Vi g
Ajj5 — sign (Y — %‘)
N,M
o= ) (Azl — Azl ..

2,]

Beta Function and Phase Advance

i=1~N j=1~M

N x M >2(M + N)

N =~450 BPMs, M = 06 steerings
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@Ej Correction of Chromatic Phase-Advance

Definition of chromatic phase-advance:

Awm,i — 'l/)a:,i — Q/Ja:,z'—l Awy,z — 1ob'u,,i _ "py,z’—l 1 = 2; 3’43 "t aN
1 00y, 1 8AY,, N = 440 - 460 (#BPMs)
Xi(T) = 2 06 xi(y) = o2r 9
£ 81/“’ f 61/29 .
T = 55 vy T a5 Chromaticity

We solve these equations to obtain AKu.

X2,m (%) = X2,d(@
XN,m(m) T XN,d(x) AKQ)l/KQ,l
Xl,m(y) — Xl,d(y) _ AKQ 2/K22 Ko+ AK>
Mresp ’ ’ A =
x2,m(¥) — Xx2,4(¥) ! Ky

AKo v/ Ko

Ey,m — &y,d SD + SF + SL : M = 54 (#families)
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We have 54 families (pairs).
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@Ej Chromatic Phase-Advance in LER

Phase 2
Model/Meas. Before correction B =200 mm 5; — 3 mm After correction
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The correction is successfully performed except for the IR.
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Chromaticity in LER

Before correction After correction
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The chromaticity is well reproduced by the model after the correction.
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@Ej Chromatic Phase-Advance in LER (Phase 1)
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Measurement of Chromatic XY Coupling

based on TbT Analysis




@E_B, Measurement

Reconstruct phase space at IP by using 2 BPMs
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Y —r1 —To U 0 v _
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Q== TbT Analysis

Measured phase space plot at IP

Beam is kicked by a injection kicker.
(horizontal)

XY couplings are extracted
from H-mode analysis

py at IP

px at IP
py at IP
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@Ej Chromatic Beta Functions at IP
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Q== Chromatic XY Coupling in LER
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® We have measured chromatic phase advance and correct them by sextupole
maghnets.

® comparison between Phase 1(w/o QCS) and Phase 2(with QCS)

@ Chromatic XY coupling at the IP also measured by using TbT BPMs.

® Measurement and correction of chromatic optical functions will be important to
improve dynamic aperture and luminosity performance.
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