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Abstract

The SuperKEKB operation has stared after over 5 years of upgrade. The initial beam commissioning without the
final focus system started on February 1st 2016 and finished on June 28th 2016. This commissioning period was mainly
devoted to vacuum scrubbing and tuning of both hardware and software. Low emittance tuning is also one of the key
items, since the low emittance beams are essential to achieve the target luminosity of 8 x 103°cm=2s~!. Optics correction
including hardware and software calibration was carried out on a daily basis to reduce the vertical emittance. After the
series of optics tuning, we obtain about 10 pm vertical emittance in the positron ring. The vertical emittance in the electron
ring is estimated to 20 ~ 80 pm according to a X-ray monitor while estimation based on measured optics indicates the

emittance is similar to that of the positron ring.
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Table 1: Machine Parameters as of June 2016

Parameter HER LER Unit
E 7 4 GeV
I 0.87 1.01 A
Nounch 1576 1576

Ex 4.6 1.8 nm
ap 444 x107* 245 x107*

0w 6.30 x 107*  7.52x 1074

Ve 12.61 7.65 MV
U 243 1.76 MeV
Ts 29 23 msec
o 5.3 4.6 mm
Vs -0.0253 -0.0192

Ve 45.530 44.430

Vy 43.570 46.570
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(a) XY-Coupling (R1, R2, R3, Ra) corrector
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(b) Vertical dispersion () corrector

Figure 1: Orthogonal correctors for XY-Coupling and vertical dispersion.
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Figure 2: Residual vertical dispersion An,, and distribution
of the corrector strength K3** in HER (a) before and (b)
after BBA.
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4 . LOW EMITTANCE TUNING

FELI v YV ADOPFRIZIEIXY Ay T v TD
MIEDEECTH 5, Figure 3(a) t& LER DHIIEFTD XY
Ay 7V T OMEFRERTHD . 6 DDKFFAD
AT 7)Y I TEZIBENIN LT L A RE S
MDY —LHEZ R, el s L7
E— AHLED 2 FTE R (rms) THUELL TH %
(A§ = Ay/Az™), T Az™ (3 1.5 mm FRETH

@

Agr ¢

0.2F

6.2F

) L L L L L i
-1500 -1000 -500 0 500 1000 1500

0.2F
Ags ©

0.2k

0.2F
Age o
sk

;

-1500 -1000

L '
500 1000 1500

~5600 0
Path length s [m]

Figure 3: Measured XY-Coupling of the LER ring (a) be-
fore and (b) after correction.
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Figure 4: LER Beam abort system with Lambertson sep-
tum magnet.
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Figure 5: Measured XY-Coupling after installation of the
permanent magnet.
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Table 2: Summary of Optics Corrections

Optics parameter LER HER
Ay™ /Ag™[1073] 9 6
Ang™ [mm] 8 11
Any™ [mm] 2
(AB/B2)™[%] 3
(ABy/By)™ %] 3
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Figure 6: History of the vertical emittance of the LER ring
evaluated with a X-ray beam size monitor.
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Figure 7: Squared beam size of the electron beam as a func-

tion of the beta function at the X-ray source point.
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Figure 8: Fitting result of measured vertical dispersion in
HER. The solid and dashed lines represent fitted and mea-
sured vertical dispersions, respectively.
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