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Abstract

The operation of the SuperKEKB collimators has encountered challenges in achieving beam stability and reducing
beam background. To tackle these issues, we decide to introduce a novel collimation approach called the nonlinear
collimator (NLC). We show a comprehensive description of the NLC concept, and its effectiveness through evaluations
of collimator impedance, beam background reduction, impact on beam lifetime and dynamic aperture. The possibility of
using NLCs as absorber collimators to counteract events that damage the collimator was also shown to be useful.
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®: Horizontal Collimator, SuperKEKB LER{f90x220} type
W | Collimator, SuperKEKB LER(f90x220} type

: Herizontal Collimator, SuperKEKE LER{I190) type
® : Herizontal Collimator, SuperKEKB HER{f80x220) type
I : Vertical Collimator, SuperKEKB HERIF80x220) type

Figure 1: Location of collimators in the MR. The terms H
and V in the collimator names represent the horizontal and
vertical collimators, respectively.
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Figure 2: Layout of design lattice for NLC.
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Table 1: Design Parameter of NLC

s =

Parameters Units Values

B functions of SNAP (By.ys) m 7.08/378.5
B functions of DOSV1 (By. yc) m 3.55/4.05
Components of transfer matrix b/w 3.11/37.2
SNAP and DO5V1 (R33/R34)

Strength of SNAP (K,) m™ 6.00
SNAP effective length (Lg) 0.335
SNAP pole tip field (Bs) T 0.71
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Table2: Comparison of Collimator Aperture in
20/Dec/2021

Collimators | B, Half gap | Half By.ikyi

(Magnet) [m] [mm)] gap/ay [E15 V/C]

QCIRP 764 13.5 76.2

D02V1 11.9 1.06 48.95 13.47

DO6V2 20.6 2.67 93.2 5.88

DO6V1 67.3 3.10 59.75 15.37

DO05V1 4.05 4.32 50" 0.56

*): effective collimation capability in units of o),
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Figure 3: Vertical impedance, threshold of bunch current
of TMCI and -1 mode with / without NLC versus S* .
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Figure 4: BG and lifetime versus DO5V1 half gap.
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Figure 5: Losses near collimator and IR versus D06V1
head length.
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with/without MNAC adoption.
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Figure 7: Dynamic aperture with/without NLC.
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