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IR skew sextupole polarity check

SSX3.L1, beam 1 SSX3.L1, beam 2
SSX3.R1, beam 1 SSX3.R1, beam 2

IR skew and normal sextupoles agree with MAD
polarities and strengths (note that arc skew sex-
tupoles do not).
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#-beating during the ramp |
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+10% change In -beating from inj to 1.3 TeV.
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#-beating during the ramp I
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Small change in 3-beating from to 1.3 TeV.
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#-beating during the ramp Il
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Small change in 5-beating from 3.7 to 4 TeV.

Rogelio Tomas Garcia Optics measurements during the ramp and IR non-linear ciiores — p.6/2



#3-beating during the ramp IV
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+10% change In -beating from inj to 1.3 TeV.
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#-beating during the ramp V
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Small change in G-beating from 3 TeV to 4 TeV.
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Chromatic coupling Vs g

Chromatic Coupling Beam 1
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At 5*=0.4 m a dp/p=0.001 gives AAQ,;»=0.0024.
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Chromatic coupling correction at 5*=0.6 m

Chormatic Coupling Beam 1 Beta*=60cm
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Chromatic coupling: Model Vs Exp

Beam 2
Model | Exp

Beam 1
Model | Exp

KSS.al?
KSS.a23
KSS.a34
KSS.a45
KSS.ab6
KSS.a67
KSS.a78
KSS.a81

-0.0523
-0.0335
-0.0325
-0.0313
-0.0021
-0.0068
-0.0356
-0.0152

-0.0076
0.0088
0.0028

-0.0049

-0.0003

-0.00/8

-0.0058
0.0000

-0.0544
-0.0365
-0.0313
-0.0239
-0.0039
-0.0022
-0.0335
-0.0182

-0.0105
0.0101
0.0003

-0.0069
0.0024

-0.0098

-0.0070
0.0099

Model considerably stronger, but would it work?
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Chromatic coupling: Model Vs Exp
Beam 2
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Yes.
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IR1 non-linear correction - Beam 1

LHCB1, IR1 60cm Xlng scan: a3+b3 and a3+b3+b4 corrections. |f1001| matched to 0
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[LHCBEAM/IP1-XING-V-MURAD] trim [prad]

Coupling in model not yet well matched. a3 and
b3 corrections OK, b4 not so nice.
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5 mm misalignment in RCOX.L1?

LHCB1, IR1 60cm, Xing scan: a3+b3 and a3+b3+b4 corrections. |f;59,| matched to 0.
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[LHCBEAM/IP1-XING-V-MURAD] trim [prad]

It seems very appealing!
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IR1 non-linear correction - Beam 2

LHCB2, IR1 60cm, Xing scan: a3+b3 and a3+b3+b4 corrections.
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[LHCBEAM/IP1-XING-V-MURAD] trim [prad]

Very good corrections!
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IR5 non-linear correction - Beam 1
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LHCB1, IR5 60cm, Xing scan: virgin machine and a3+b3 correction.

[LHCBEAM/IP5-XING-H-MURAD] trim [prad]

Significant deviations in IR5.
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IR5 non-linear correction - Beam 2

LHCBZ2, IR5 60cm, Xing scan: virgin machine and a3+b3 correction.
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Also for beam 2 — need better corrections for IR5.
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Amplitude detuning - Beam 2H
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First direct measurement of amplitude detuning
with AC dipoles! IR1 and IR5 corrections are in.
In the model they cancel about 50% of the ampli-
tude detuning. Natural amplitude detuning ~ 100
Amps of MO.
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Amplitude detuning - Beam 1V
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Lower excitation amplitude and poorer ampli-
tude detuning measurement, yet consistent with
model.
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Amplitude detuning - Beam 1H
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Beam 1 seems to have smaller amplitude detun-
iIng than Beam 2. Measurement still poor and con-
sistent with model.
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Summary

*x Skew sextupoles change polarity convention between
arc and IR

x Optics change by ~ 10% between 450 GeV and
1.3 TeV and then constant

* Stefano requests measurements along the squeeze

* First chromatic coupling correction

= IR1 non-linear corrections OK (RCOX.L1 misaligned
by 5mm?).

* IR5 needs further studies.

* First direct measurement of amplitude detuning with
AC dipoles. Natural detuning not negligible.

* N. Mounet requests measurement at flattop
(combined with the MQY 1% error MD!).
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Chromatic 3 at 40 cm
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#-beating at 40 cm

LHCB1 4 TeV, *= 40 cm
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