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Online model aplications: coupling knobs

Creation of coupling correction knobs for the LHC:

The aim is to reduce the module of the C- coupling vector, which

can be measured:

Skew quadrupole families available:
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Online model aplications: coupling knobs

- Coupling knobs redone for both beams from IP1 (as demanded
by the operators)

Skew guadrupoles varied to get certain coupling coefficients,
knobs normalized to the minimum tune difference

BEAM 1
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Online model aplications: coupling knobs

- Coupling knobs redone for both beams from IP1 (as demanded
by the operators)

Skew guadrupoles varied to get certain coupling coefficients,
knobs normalized to the minimum tune difference

BEAM 2

For C ., : For Cinag
/" kgs.r2b2 = -0.07861208699 [ kgs.r2b2 = 0.04975907469
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Online model aplications: coupling knobs

- Coupling knobs created to compensate the ATLAS, ALICE
and CMS solenoids at injection (give similar results to the
ones given by T.Risselada).

ATLAS
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Coupling knobs from secondary lines

Ongoing work: coupling knobs computed from the secondary lines
of the tunes

- Introduce coupling corresponding to certain C-(Re)/C-(Im)
coefficients

- Particles kicked in the horizontal plane at certain BPM location
- Tracking performed with MADX

- Data analysed with SUSSIX
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Effect of the alignment errors on the beta-beat

BEAM 1 (simulation with nominal optics)
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Effect of the alignment errors on the beta-beat

BEAM 2 (simulation with nominal optics)
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LHC aperture measurements

Beam 2 — Horizontal aperture scan

- The bump amplitude was limited to 7 or 8 ©.

0041 u "
0.03

|
0.02-

0.01

><I
0
=
-0.01
-0.02
-0.03
-0.04 h
Sﬂﬂﬂ 10000 lﬁﬂﬂﬂ 20600 256ﬂﬂ
|5 |v||ALL_X |v|‘pulvline |v| [ |hold [v¥]xaperture [ |legend

[ ] Enable Differential Plot | | H | | [Thold [ ]y aperture [ ] markers




LHC aperture measurements

Bump amplitude limited to:

Main losses at: \
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LHC aperture measurements

- Beam envelope added (3 o) computed
Horizontal with the measured optics and
N +8 / -7 sigma € n=12.7 umrad
&
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nl computed with:
- nominal aperture, tolerances
- meas optics and 3.5 mm closed orbit
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LHC aperture measurements
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Beam 2 — Horizontal aperture scan

LHC aperture measurements

Beam envelope added (3 o) computed
with the measured optics and
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Next steps

- LHC aperture measurements
- complete analysis, more automatic
- off-momentum measurements

- Thick model: introduce multipole field errors from
magnet measurements in the thick lattice
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