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@EEE Machine Parameters

LER Unat
Emittance 3.2 nm
Horizontal Beta at IP 32 mm
Vertical Beta at [P 0.270 mm
Half crossing angle 41.5 mrad
Horizontal Beta at crab-waist
8.5 m
sextupole
Vertical Beta at crab-waist sextupole 200 m
Horizontal phase advance between
[P and crab-waist sextupole 255 rad
Vertical phase advance between 1P
and crab-waist sextupole 26.55 rad
Nominal [Ksl for crab-waist sextupole 13.66 1/m?
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Crab-waist Optics in LER
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@EEE Crab-Waist Sextupole

Crab-Waist sextupole: SXCWOP/SXCWNP (thin lens)
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QS10P, QSBOP, QS20P -> (QS10RP, QSBORP, QS20RP) and (QS10LP, QSBOLP, QS20LP)
Add 3 magnet power supplies for each.



Touschek Lifetime

Touschek Lifetime: 480.5 sec
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@EEE Transverse Aperture for Crab-Waist Scheme
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with Beam-Beam
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Super

KEKE Simple IR Optics

No X-Y coupling and No vertical dispersion in IR

sler 1689 cw3 b5e.sad
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Simple IR for Crab-Waist Scheme
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Simple IR for Crab-Waist Scheme
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Initial momentum deviation =

Simple IR optics with Beam-Beam
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Simple IR for Crab-Waist Scheme
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w/o nonlinear Maxwellian fringe for QC1/QC2

Initial momentum deviation =

Simple IR optics w/o Beam-Beam
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@EEE Simple IR for Crab-Waist Scheme
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w/o nonlinear Maxwellian fringe for QC1/QC2
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KEKD Optimization of Dynamic Aperture

w/o0 Beam-Beam sler_1689_cw3_5e.sad
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Q= Summary

O Realistic lattice for Crab-Waist scheme 1n LER

d

Dynamic aperture reduces as increasing Ko of the crab sextupoles.

@ The problem is a nonlinear kick(Ks xy term) due to the crab
sextupoles can not be cancelled for larger horizontal amplitudes
without Beam-Beam effects. Linearity between the crab sextupoles 1s
broken by IR nonlinear elements, especially Maxwellian fringe field.

© Optimization of sextupoles and octupoles can not recover the
linearity of transter matrix between the crab sextupoles with

Ko=11(nominal of 80 %), so far.
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@ié‘?fé Dynamic Aperture for Simple IR Optics

w/o nonlinear Maxwellian fringe for QC1/QC2 sler_1689_ow3_5b.sad

e Touschek Llfetlle 354 1 sec —

_ w/o Beam Beam ;
s K2 =0/0 [1/m?] -

Touschek Lifetime: 81.9 sec
B 1 " " [T "] " e[~ ] T

: with Beam-Beam !
i Kz = -11(N)/+11(0) [1/m2] .




Super
KekB

sler_1689 cw3_b5e.sad
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Bad Polarity of
Crab-waist
sextupoles



Check Polarity of Crab-Waist Sextupoles
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Xo=50x Yo=0 Ko=0[1/m

Tracking for Crab-Waist Optics
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@EEE Crab-Waist Sextupole for Simple IR Optics

Crab Waist Sextupole ON and OFF
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cEKE Tracking for Simple IR Optics
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@EEE Comparison for On-momentum Aperture
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No difference of aperture larger than Kz = 4 [1/m?].
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@EEE Comparison for On-momentum Aperture
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