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Introduction

_

Purposes of KEKB

+ Discovery of CPV in B system (= 106" )
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+ Complete test of KM scheme ( = 100 fo™)
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+ Measurements of various rare decays of B

— New phenomena (7?)



Brief chronology

D

1989 "B Physics Taskforce" formed

Jun. 1991 Conceptual design of machine and detector
Proposal submitted to Monbusho

Apr. 1994 Proposal approved.
Construction of the machine and detector began.

Oct. 1998 Completion of the detector construction

Dec. 1998 Machine commissioning without BELLE
rolled in.

May 1999 Belle roll-in
Jun. 1999 First collision observed.
Jul. 1 - Aug.4 Physics run, 25 pb™' accumulated
RF installation, LINAC upgrade, SVD replacement etc.

Oct.11, 99 Machine operation will be resumed.
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Amangement of 1wo rings






Features of KEKB collider

¢ High luminosity double ring e* e~ collider
with asymmetric energies

Design luminosity = 1 x 1034/cm?/sec
E(e-)=8GeVandE (et)=235GeV

+ Finite angle beam crossing, +11 mrad
R&D of crab cavity is in progress

+ Final focusing system with superconducting
magnets

+ ARES and superconducting RF cavities to avoid
longitudinal instability

+ Feedback system to avoid transverse instability












KEKB Performance

as of Aug.4, 1999

LER HER
Beam current 293 (2600) 190 (1100) mA
Number of bunches 1160 (5000) 1160 (5000)
Bunch current 0.25 (0.52) 0.16 (0.22) mA
Bunch spacing 1.8 (0.6) 1.8 (0.6) m
Haorizontal size at IP 190 (140) um
Vertical size at IP 3.9 (1.4) 3.3 (1.4) 1m
Emittance ratio 8.5 (1) 6.1 (1)
Bx* / py* 100 /1 100/ 1 cm
Beam life 100 300 min.
Luminosity 4.0 x 109 fem? /s
(estimation)
Luminosity 2.9 x 10% fem? /s
(BELLE)

( ) : design values




Luminosity

I:|||r||||"-r'1l1""'l'l'l'|_|'l'lTr"'T|II:'rlll""'|'|'|"”||11rl'Ill"lll' I'.'

— N Y . 8 el . =

[Ldtperday 4[% e
"':;'13 -.J ..:..________ _________ JI _‘i‘__
=z

e e e L
(=W [ I . B
e A= = —]
i . . J

D _L.ﬂLI.I‘!LIJ'“ ..-:!u:.—.-::::_.ll;:_uur1|1r1.
JunO1 Juni® Jun20  Jul01 Jul10 Jul20  AuwgOl
rI'|'||||||'|||'|" FTTTIRE III-"'|'|'|-||||I |||| LIS LA RLR TTrTE
[—I I 1 rt_

Integrated :
luminosity =+ [

P

D -|||||||
Jun01 Jun10 Jun20

Wm'ﬂ”""“
Highest lum. |
of the day

20 |-+~ -~

10

oy

[
1
i
[}
4
1
I
1
|
I
1
]
1
]
|

x 1031/em2 /s

I L ]

4
—
| | i
I i * Iy i i .
0 J_.|_.|_|_|.|_.|.|,a..ﬂ|_._|_|_|_|_u_|_._._|_u_|.|_|.Lu PETERRL ST aRRETRR RN PARN R R T R AT

Jurl1 Jun10  Jun20  Juld1 JullD o JulE0 AugDl

T MY L i T T 15 T S R R N b i 2 L5 0T,



mmm m el

« This occurs with single-beam, i.e., without collision.
» This depends on x- and y-tunes, chromaticity and
dispersions.

Hypotheses:
+ Space charge of photo-electron cloud ?
+ Trapped mode of the movable collimaters ?
+ Related to multibunch bunch-lengthening ?

More studies will be made as soon as we resume
the operation.

Possible solutions:
+ Permanent magnet all around the arc
¢ Longer bunch spacing + higher bunch current
+ high emittance operation
¢ Large number of short trains
¢ Trapped mode damper/absorber at the collimaters
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SR Interferometry

Beam-Size Monitor
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SR Beam-Size Monitor
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R, distribution
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Probing CP violation in B —» JAy Ks

Roadmap to CPV

eandpID — B — JKs

Good momentum __—" reconstruction _
resolution

K- 1D |._. Flavor Emm_um
e and W _D
Good vertex
resolution — <mnmx5m
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Tracking
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B°— JAy Ks candidate
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Tracking
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Vertexing

Bt— Ay K+ candidate

¢ Track matching efficiency
= 97% in hadronic events

¢ Impact parameter resolution measured
with Bhabha and cosmic ray events:




Vertexing |

X-Z View

y-Z View




E n/K separation
dE/dx meas. by CDC g:
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Test of n/K separa tion
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Summary and outlook

+ KEKB started it's operation.
peak luminosity = 2.9 x 1032/cm?/sec
[ L dt =25 pb'in the first month of physics run

« Many improvements of the machine and the detector
. have been made in the summer shutdown.

« Beam blow-up problem at |, >200mA (LER)
— Many ideas to solve this problem but further

studies necessary

« BELLE demonstrated good performance to measure
CPV in BB system.
+ Vertexing

¢ Lepton ID
¢ /K ID

Next target:
Accumulate O(10) fb™! to see CPV by the summer 2000.



