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KEKB

KEK B-Factory

Asymmetric, 2-ring,
high-luminosity,
electron—positron collider
with one interaction point

in TRISTAN tunnel
3.5 GeV(e*) x 8.0 GeV(e)

Luminosity Goal
1 x 10°4c¢m—2s1



- KEKB Project was
approved by the Japanese
government in 1994 as a
five—year project.

— Construction period
April 1994 — March 1999

— Total budget
380 M$ (1$ =100 yen)



— KEKB is constructed on the basis of
existing TRISTAN: two rings of
KEKB will be installed in the existing
TRISTAN tunnel. Infrastructure of
TRISTAN will be maximally used.

— Electrons and positrons are to be
directly injected into KEKB: 2.5 GeV
linac will be upgraded to 8 GeV.

— Construction started from April
1994 and by the end of JFY1998
KEKB will be commissioned.

— Dismantling of TRISTAN will start
from January 1996.
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L=22x10"E(1+r)| ——
\By}i

L : luminosity (cm~2s71)
S : beam-beam tuneshift
r¥ = 0y/Ox (at IP)
r=1 round beam
r=0 flat beam
. beam current (A)
E : beam energy (GeV)
By P—value at IP (cm)
+ : positron
— : electron

ey




Parameters of KEKB have
been chosen by taking the
following into

consideration:

— To store high currents is
the most difficult task

— We should try to find out
a set of parameters by
which we can reach the
highest luminosity with
minimum currents.



KEKB Parameters
~3.5(")x8 GeV(e )
— 3016 m circumference

— Luminosity
1034Cm—28— 1

— Finite—angle cossing + 11 mrad
— Beam-beam tuneshift ~0.05
= By>1< =1cm

"~ Current |
1.1A(e™), 2.6A(e™)

— Number of bunches and bunch spacing
5000, 0.6 m



Linac Upgrade

— Upgrade Linac from 2.5 GeV to
8 GeV by:
(1) Increase the number of
accelerating structures.
(2) Use high—power Klystrons.
(3) RF multiplying by SLED.

— Increase the production energy
of positrons from 250 MeV to 4
GeV; increase of positron
intensity by factor 16 is
expected.
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Lattice Design

— Non-interleaved

sextupole chromaticity
correction

— 2.5 r/cell phase advance
— Variable o -1 ~ 4 x 104
— Variable ¢, 10 ~ 40 nm

— Local chromaticity
correction in LER



Coupled-Bunch Instabilities

- HOM of cavity

. Choke-mode, NC cavity
. Single-cell, single—mode
SC cavity

— Fundamental mode of cavity

. ARES
. High gradient SC cavity

— Resistive wall of vacuum
chamber
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RF power /kwl

Conditioning History
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C3e5842701

Manufacture Process

1 Packing of powder

Mechanical press

Ferrite
powder

Steel

Steel

| (sTKM)

[\ OFC

W

at 300C for24 h

T

Seal, evacuate to degas

W

3 HIP 900C, 1500 atm

for 5h

\

4 Remove inner and end cans

W

5 Machine ferrite

\ 4

g Electron beam weld
of end flanges
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ARES

Accelerator
Resonantly Coupled
with Energy
Storage
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- Normal conducting cavity
with a low loss storage cavity
cell can mitigate coupled-
bunch instability due to
tfundamental mode

Q o stored energy/energy loss
-> large |

R/Q ->small ~130
Af —->' small ~16 kHz << 100 KHz

© Qu—>large ~3 x 10°

SCC /s ;mmune 7o bum-/aaa/mf
olwe to ts /ar}& Ve



Bunch—by—Bunch Feedback

— Bunch-by-bunch beam feedback
of a few msec damping time will
stabilize residual oscillations of
bunches.

— To construct a feedback system
that copes with 2—nsec buch
spacing 1s a big challenge.
Extensive R&D 1s going on.

— Digital signal processing on the
basis of 2—tap FIR filter 18
promising.
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Implementation of 2-tap peak gain mode FIR filter
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Mistesial of Vacmi Chanibers

material Al Cu SS
Photo—desorption + ++ |t
Self—shielding - T4 4+
Thermal conductivity| + |+to++| -

Strength 4 i Ll
Ease of fabrication ++ 4 s
Experience ++ + LS
Cost § | § | sS

KEKB choice 1s Cu.
+superior vacuum properties
+superior thermal properties
— ease thermal management
+superior self—shielding
— eliminates Pb cladding
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Crossing  Hardware

Angle o |

—+ Omrad Very compact
separation bends
necessary
(permanent mag.)

—— 2 mrad Superconducting
separation bend

is feasible with
reasonable B field.

—+ 5 mrad

Separation bend §

—— 8 mrad
. . Ano longer needed |

—+10 mrad

-l mred KIKB -

——20 mrad Single-quad for
two beams
becomes painful.

\/

Beam

Rapid beam
separation is
critical to stay

away from parasitic

crossing effects.

Synchro-beta is
OK

Comfortable for

parasitic crossing

effects.

Sychro-beta due
to beam-beam
appears OK?

Need for Crab
crossing is
increased

R Sarcrconaﬁwﬁo Crab-covi#

ReD has started

1K



1034 cm—2s71

b=

7 X 1O33Cm'23‘1

L=

Vx

0.58

0.56

0.54

0.52

0.5
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Crab Cavity

. Crab Mode = TM110

. Not only HOMs but also
fundumental mode should be
damped.
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We decided that the KEKB
control system would be
built on the basis of EPICS.



Machine Study Plan at AR

— Storage of multi—-bunch, high-
current (500 mA) beam 1n
TRISTAN AR

— Replace present APS cavities

with cavities (ARES and SCC) for
KEKB

— Bunch-by—-bunch beam feedback
will be tested

— Fast 1on instability will be also
tested

— July, November and December
of 1996 (3 months)



adealu] JWA/IXA

|

VO d4 (ZHWIIMDTS
INOD yqgy ®ep X3
44 ZHWS 806G
XNWa4
ONAS
Hag X NGN8Z | uay
(nas)o-g XNWa4
HO/0L X 8001EbAd! (nag)4-g SdSNYSeAias
0-9 , w LOLXYIN
4-8—
i oav4
Hay
XNWa4
ONAS
gy SdSWvseaias
— (Nggjo-v XNWa4
18 X 1482 | T,
HO/01 X 800LErQd i
0~V |CL.->J JOM&-.._OM
& &A{ .
(Wvys)Aowapy ZHWYS2

__

~

18}jng



Milestones

— April 1994 Project approval and start of
construction

— July 1995 Bidding for LER main
equipment

- Jan. 1996 Start of dismantling of
TRISTAN

— May 1996 Bidding for HER main
equipment

— Jan. 1997 Start of installation in the
tunnel

— Jan. 1998 Completeion of new bypass
tunnel

— April 1998 Completion of linac upgrade

— Jan. 1999 Start of commissioning of
rings
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Summary

. KEKB Project was approved by the
government in 1994,

. Machine design incorporates new
1deas and technologies such as non-
interleved sextupole chromaticity
correction, finite—angle crossing,
ARES-type cavities, 2—-tap FIR
filtering, etc.

. Construction of the machine and
BELLE detector has started.

. R&D on critical items are underway.

. Construction will take 5 years;
commissioning will be in JEY1998.





