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Abstract

The SuperKEKB accelerator is the first positron-electron collider with a nano-beam scheme and continues to achieve
the world’s highest luminosity for the production of B meson pairs. The luminosity performance has been improved by the
full-scale adoption of the crab-waist scheme. The nano-beam scheme allows the vertical beta function at the interaction
point to be much smaller than the bunch length. The vertical beta function and the beam size at the collision point are
the smallest in the world among colliders. Recent progress will be presented, and then the problems and issues to be
overcome from the beam physics point of view will be discussed for further improvement of luminosity performance in

the future.
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Table 1: Integrated Luminosity Records

Recorded Delivered Unit
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Table 2: Machine Parameters
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Vertical size at IP, o, 0.215 pm
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Beta at IP, 3; / 3, 80/1.0 60/1.0 mm
Piwinski angle, ® 10.7 12.7
Crab waist ratio 80 40 %
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Luminosity, L 4.65x10% o
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Figure 1: Specific luminosity.
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Figure 2: Beam-Beam parameter for the LER and HER,
respectively. The red line shows calculated beam-beam
parameter in the LER and blue line for the HER without
beam-beam blowup where the vertical emittance is 25 pm
in the LER and 40 pm in the HER.
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Figure 3: Vertical emittance as a function of vertical tune
with different /.

4. I/ T 1 REEFRIRLTWEERE
41 HWE—L1T A (Sudden Beam Loss)

2R —=UMH3R—VIRETE—-LABRAZEIL
T, E—=AL7 K= bl i5$%#%<%5 KD

&G, P—LAOAZMHLTCOAE=ZR—IZ LB —
LT R—=PIZEBEN, bEHIZH K‘~ABZ%73U<

- 1124 -



Proceedings of the 19th Annual Meeting of Particle Accelerator Society of Japan
October 18 - 21, 2022, Online (Kyushu University)

200
|

1751

150

1251 ’
100 +

o [ .
B }’r' ¢
5°'+.*.'».*+U,*h '

Ary=0.0
Arb=+0.2
Ar,=+0.1
Ary=-0.05
Ary=-0.1

V=V, =2V:=n

& (pm)

N
LT v00000’ sy o,
e e e BEUTEI a bt Y e AR 80 0258 8 e

Ve— Uy —Vs=n

ke
oy Fa TPens, f
25)

I I I
46.56 46.57 46.58

vy (model)

L
a85q 36.55 36.59

Figure 4: Vertical emittance as a function of vertical tune
with different .
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Figure 5: Slope of vertical tune as a function of ) k.
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Figure 6: History of SuperKEKB.
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