R&D for SuperKEKB and the next generation
high luminosity colliders

Gaku Mitsuka (KEK) and John Seeman (SLAC)
@ 1 Ay o
_ Jl-l-\\o LABORATORY

22-23 May 2023, East-West Center |
US-JAPAN -

HEZ A

SYMPOSIUM OF THE US JAPAN |
SCIENCE AND, [ ECHNOLOGY COOF’ERATiON PROGRAM |




The SuperKEKB ete” collider

e Linac
» Total length ~700 m

e Generation and acceleration of et & e beam
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» Circumference ~3016 m for each Linac J

e The Belle Il detector (H. Nakayama's talk on 22 May)

2



Luminosity achievement and future prospect

A Long shutdown 1“LS1” (July 2022 — December 2023)
Upgrade/maintenance of SuperKEKB and Belle I

M I“ M M M A Aiming at 2.4 x 1035 cm2s" by summer 2026

A 6x 103 cm2s in early 2030s

MMMMIIM“ .

—— | nea ki Target) ‘

-2

Int. L[ab-1]

LS2
(under discussion)

. *LumanSIty (x10%%) 5
P | M w M

| —— delivered
recorded

T i i T T T T T T T
05/01 09/01 01/01 05/01 09/01 01/01 05/01 09/01 01/01 05/01
2019 2020 2021 2022

Peak Luminosity [x10”°cm s7']

The world’s highest luminosity in June 2022:
L=4.65x10>*cm2s' (., =146 A, 1..=1.14 A)
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Research project overview

« Established and succeeded since FY2003

- Labs and universities in US and Japan will jointly develop key technologies/physics models
for SuperKEKB and future high-luminosity colliders.

« Human resource development for future accelerators
(not only for colliders)
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Bunch-by-bunch orbit feedback >k > 3
IP orbit feedback (dithering) O-.'I: O-

Superconducting magnets near IP y \ X-ray beam size monitor
Accelerator physics Large angle bremsstrahlung monitor




1. Orbit feedback system near the IP (dithering system)

Current

A Dither the horizontal orbit in LER as monitoring a luminosity
A Amplitude of the luminosity fluctuation synchronized with dithering
tells us a better direction of the orbit bump for high luminosity
A Fluctuation decreases as the luminosity approaches the maximum
A Finally, the phase of the fluctuation flips across the maximum

FY2021-2022 (essentially luminosity campaign)
ANo opportunity to study the dithering system

FY2023-

AWe will prepare hardware for the vertical dithering system in LS1.
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