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KEK's research plans for the early next century

H.Sugawara, Osaka. 2000

Target of our research

(1) Gauge interactions
(E,—SO(10) —=SU(5) —SU,; xSU, xU,—U,)

(2) Higgs interactions (including flavor physics)

These two will be unified in higher dimensions

i

g-gauge

E

Where we see
the extra-dimension =m_, 7

| gauge symmetry — recovered at high energy
symmetries ¢ accidental symmetry — broken at high energy
B, L, P,CP;CPT:R,* « =
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Gauge interaction is better understood.

BEPP-4M,CESR,BEPC,LEP,SLC,HERA, TEVATRON,(RICH), *

high energy supersymmetric grand unified theory.

© broken supersymmetry LHC, LC(II)
© proton decay

Higgs interaction

not even the Higgs particle has been found.
© LHC, LC(1I)

indirect research

© v - physics ¢ HTL
© cp-violation g.Hqq
Early 21st century

*physics of the Higgs interaction
*signs of supersymmetry




KEK

©JLC(I) — JLC(I)
Higgs superparticle

(international collaboration)
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Toward 1034 crm~2s5~1 and Bayond

¥ Remove the LER blowup, anyway:

¢ Apply solenoid field in the arc.

¢ Special machining of the inner wall of the
chambers.

¢ Introduce antechambers.

¥ Once the blowup is solved, the

luminosity will boost to 5x<1033cm~2s-1,

¢ LER/HER current = 1.65/0.72 A.
# Assuming the beam sizes and the beam-beam
parameter (£,=0.03), that are already achieved

at KEKB.

¥ 1x1034%cm~2s~ 1 will be achieved by

¢ Increasing beam current up to the design.
¢ Improving the injector.

4 0.6 m bunch spacing might be necessary
(upgrade of the feedback system is required).
¢ Crab cavities will improve the beam-beam
parameters, if necessary.

V¥ Without major changes on the

design, 1.5x1039cm~2s-1 js within the
scope of KEKB.



Parameters of KEKB  (6/19/2000) Achieved/pesign(moden
05

LER HER
Horizontal Emittance 30 30 nm
Beam current 550 (2600) 450 (1100) mA
Number of bunches 1146 (2700)
Bunch current 0.48 (0.96) 0.39 (0.41) mA
Bunch spacing 24(1.2) m
Bunch trains 8 (159 bunches each)
Horizontal size at IP
2;;/\/2 120(145) um
Vertical size at IP
% 2.4(1.45) 2.4(1.45) wm
Oy
T 2.7 (1) 2.7 (1) %
Ex/Ey
Bx/ By 70/0.7 70/07 | om
beam-beam 0.053 /0.033 | 0.030/0.019 |
parameters &, /&, (0.05/0.05) | (0.05/0.05)
Beam lifetime 110 @550 mA | 320 @ 450 mA | min.
Luminosity (Belle CSI) 19.4 x 1032 cm-25-1
Luminosity record 2
per day / per week adds pb
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JHF
[ )Neutrino physics
close to bimaximal

/

S S
U yegs = [%+%]-%(%-%] —;—,%-&l
77w

p: solar
A: atmospheric, K2K, MINOS, OPERA, *++*+
Re(g) ~ 0,,: JHF, MINOS, OPERA, * =+~

Ime: CP-violation —v-factory

Z}GPf check

© antiproton source
anti hydrogen  hyperfine splitting
~ 101
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JLC Status

B JLC is a Japanese project on e+e- linear collider (LC),
which aims at an initial stage oepration at ECM = 500
GeV. The main linac scheme is based on the X-band
technology, although as a back-up scheme the C-band
R&D is also pursued.

B We intend to realize 500 GeV --> 1 TeV adiabatic
upgrade with the same RF system: 55 MV/m loaded acc.
gradient, which is realized by:

» Conventional or solid-state-switch based modulator.

» 75 MW, 1.53 us X-band klystron with permanent-
magnet focusing.

v Highly efficient power distribution with DLDS (delay-
line distribution system) concept.

» Damped-Detuned Structure with Rounded corners
(RDDS), 1.8 m-long each for accelerating trains of
bunches (95 x 1.1E10 elec/bunch, 2.8 ns apart)

B We are yet to demonstrate beam acceleration with
ultimate emittance preservation in a full-fledged,
complete RF system above; but we have made good
progress in recent component R&D.

B We have operated small / medium-scale systems at
NLCTA (SLAC) and ATF Linac (KEK) for demonstrating
certain aspects of technology that are needed at X-band
linacs. ATF Damping Ring at KEK showed (in a limited-
scale single bunch operation), obtaining e_y = (2~3)E-11
m (unnormalized) is feasible.
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KEK-SLAC ISG (Internat’l
Study Group) on LC R&D

B Long-standing history of cooperation (since ‘80s)

W LC concepts with similar technology basis.

W MoU between the lab directors in early 1998 for: Joint
efforts of certain pre-(conceptual) design work.

Common design parameters.
Common or mutually-compatible hardware schemes.

Joint R&D on DLDS, Accelerating Structure.
Parallel R&D on Modulators, Klystron.

Mutual Review on Designs of Injectors, Beam
Delivery.

Increased U.S. participation in ATF at KEK.

Information sharing within the US-Japan HEP collab
protocol.
Periodic general meetings (twice a year)

B Many labs and Univs involved besides KEK and SLAC.

B Report on 2-year activities has been submitted to the lab
directors in April, 2000 (KEK Report 2000-7 / SLAC-R-
559).

B Possible extension of the ISG collaboration is currently
under discussion.



Recent results of ATF

Sﬂmmmmi” T —

vertical emittance €y=1.7x10""
( beam intensity 2 x 10 ¥)

emittance ratio €y /Ex= 1.3%
measured by wire scanner at Extraction line

large emittance growth by beam intensity is in question

N i ——

Laser wire beam size monitor in Damping Ring

vertical beam size ~12um ( €y ~2.6x10"'")
was consistent with SR monitor

Cavity BPM in Extraction Line

as a monitor for more stable beam extraction

resolution 0.2um
measured vertical beam position jitter ~dum

T/21/00 Hayano

it



18

soEnpous o) fiddns emod 50 \I

wozL
OVNI1 pueqg-g mevvm.r SRR NONOR. o cacuaniin) %




ATF DR
Single bunch emittance measured by wire scanners

X emittance by 4 wire
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Gaussian fit of Laser-wire signal

=
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[ /ndf8.824 / 16

- 1 35.04 + 5.337

- 2 ~96.10 + 2.772

B 3 13.72 + 3.143

L Preliminary

n K]

i o

- o

: 7

i L/

. — 1 \'\-..__ .

. ¢

- Gaussian fit

b | PI*exp( - (x - P2)’/2*P3’))
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rarige 20 = 25 MeV mover pasition (um)
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