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JARC2022 comments

= 3. Improve DA with errors, including multipole-field errors in the

IR quadrupoles, and increase the number of seeds examined;

= 4. Improve the correction of machine errors for beta-beating;

Component AX (mm) | Ay (mm) | AO, (mrad) | Field error
Dipole 0.10 0.10 0.10 0.01%
Arc Quadrupole 0.10 0.10 0.10 0.02%
IR Quadrupole 0.10 0.10 0.10 0.02%
Sextupole 0.10 0.10 0.10




Error definition

The latest lattice from Yiwei Wang (4 modes) is used;

The filed errors of IR quadrupole magnets are considered;

1000 Higgs lattice seeds are generated for correction;

The beta-beating correction is optimized;

Component AX (mm) | Ay (mm) | AO, (mrad) | Field error
Dipole 0.10 0.10 0.10 0.01%
Arc Quadrupole 0.10 0.10 0.10 0.02%
IR Quadrupole 0.10 0.10 0.10 0.02%
Sextupole 0.10 0.10 0.10




COD correction

» 3690 BPMs placed at quadrupoles
> 1826 Horizontal correctors placed beside focusing quadrupoles
> 1846 Vertical correctors placed beside defocusing quadrupoles

» Orbit correction is applied using orbit response matrix and SVD method.
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> 496 seeds are converged for further correction.



Dispersion correction

Before DISP correction

—— After DISP correction
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AD, ,ms decreased from 29.0 mm to 1.9 mm AD,, s decreased from 35.3 mm to 1.1 mm

» 491 seeds are converged for further correction.



Beta-beating correction
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» Scan the BPM numbers, correctors and quadrupole magnets used to do
the LOCO fitting;

» Coupling correction is performed;
» The beta beating of ~ 100 seeds are decreased to ~3% after correction.
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DA results
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> The DA with error correction satisfy 70, X 150, & 0.014.

> The energy acceptance decreased from 1.6% to 1.4% when the field

error of IR quadrupoles is considered.



Summary

> Error correction for the latest Higgs lattice is performed;

> The field error of IR quadrupole magnets is considered;

> The beta beating correction is optimized;

» Compared with the previous DA results, the current energy
acceptance is decreased, further check and optimization are

necessary.
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Beta-beating correction

Dispersion free steering d = <(1 1“)”) M= ((1 — a)A) J4+MG=o0
principle (DFS): 6, aD, ab
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Beta-beating correction

€ Correct the beta functions with sextupoles on.
€ Based on AT LOCO: model based correction

€ Establish lattice model M,,,4, multi-parameter fit to the orbit response matrix

Meqs tO Obtain calibrated model: 4P = Z(Mmod,ij - l\/lmeas,ij)z _ Zvijz
& Parameters fitted: K, KS ... i Oi i

€ Use calibrated model to perform correction and apply to machine.

€ Fit the dispersion at the same time.

€ Application to correct beta-beating, dispersion and coupled response matrix.

Mumber of BFM: 947 horizontal 947 wvertical
Mumber of CM: £10 horizontal 617 wertical
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Beta-beating correction

€ Correct the beta functions with sextupoles on.
€ Based on AT LOCO: model based correction

Beta beat, (%)

€ Establish lattice model M,,,4, multi-parameter fit to the orbit response matrix

M_ . to obtain calibrated model: (Mimodii = Mimeas.ij)’
meas | ;{2 _ 2 mod,ij . meas,ij / _ Zvijz
& Parameters fitted: K, KS ... i ] Oj i ]

€ Use calibrated model to perform correction and apply to machine.

€ Fit the dispersion at the same time.

€ Application to correct beta-beating, dispersion and coupled response matrix.

Result of one seed
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