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(1) 8 1 decay : helicity = v/c.

O New aspects
- On-line production of radioisotopes.

O Possible polarization : 60~80 %

(2) Compton scattering of circularly
polarized laser lights with 1.54 GeV ¢’

from ATF.

O Relatively simple method to produce

highly polarized e’ beams.
(P>80 %)



Production System of Polarized Slow e*
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CYPRIS " 395, 370 AVE CYCLOTRON (CYPRIS)

Compact cvclotron for production of radio-isotopes,
ideal for lnstollotion In hospitals.
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Beam Line of Slow Polarized Positron Beam
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Number of event
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Beam Intensity of Polarized Slow e*

Proton current, I |
~ Conversion 1 uA 70 LA 1 mA
efficiency of moderator, €
10-5 43x 104 | 3.0x 100 4.3 x 107
104 43x10° | 3.0x 107 4.3 x 108
10-3 43x10% | 3.0x10® | 4.3x10°
e =0.2

— 1014 ¢T/sec
I=100 mA



Measurement of the Slow et

Mott and Bhabha scatterings are not

affoarntiva




In an external magnetic field B

Ps state Effect of B
singlet (para-Ps) | m=0 s ,
Mixed
m=0 | W0) 1A
triplet (ortho-Ps) | m=+1 | W(+1)
Unperturbed
m=-1 | Wt(-1)

Ws and Wt(0) are perturbed to form two mixed states
W't = {¥t(0) + yWs}/¥/1+y?> [ ortho-like state ]

P's = {Ws - yPt(0)}/#/1+y? [ para-like state ]

y=x/{1+/1+x*}
x =0.0276B (for B in KG)



The time spectrum of Ps decays

dN(t) _ |
dt 2

+ 5 (1 - ePcosB)M'@™  ortho-like Ps

ME it ortho Ps

+ i— (1 + ePcos@)N's€™"  para-like Ps

P : Polarization of positron

0 : Angle between the spin direction and B

[ife time
para Ps 1/hs = 0.125nsec
ortho Ps : 1/At = 140nsec

ortho-like Ps :  A\'t = (At+ yAs)/(1 + ¥°)
para-like Ps :  A's = (As + yA)/(1 + y?)
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ACCELERATOR TEST FACILITY FOR JLC (KEK JLC)

Bunch compressor Water cooling & Air condition facility
\ Wiggler magnet ‘

Polarized electron source E |
f\. 3
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Water cooling & Air condition facility : “®Magnet power supply
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(1) B8 1 decay.
O Proton linac : 100mA, 40MeV.
O Field associated moderator.

: good efficiency (~ 20 %).
(2) Laser-Compton scattering.
O Laser :
- CO2laser : 5]/ bunch, 100ns, 150Hz
100 Amplifier.
- Control laser (Nd:YAG)
: 500ps, 89MHz.

O e linac : 5 GeV, I =010 /bunch)
— a multi-converter system.

”Development of Polarized et Beams for Future Linear
Colliders" KST-Collaboration

KEK Preprint 95-92, July 1995
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Polarimeter with Laser-Compton Scattering
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Spot Size :

Strip Pitch :
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4. How to Measure the et Polarization
at Linear Colliders

Goal : To measure the x-,y-,z-
components of e+ (e-) spin during
physics runs.

O The laser-compton scattering can
provide a possibility.

—> Focus scattered 7y -rays at a distance
of 200m downstream of the colliding
point

O Backgrounds of synchrotron
radiations.

—» Take advantage of large energy
difference between scattered 7y -rays
and synchrotron radiations.

Evy sJmax ~ 230 GeV
Esyn,max ~ 200 MeV



5. Possible Physics at LC by using

the Polarized et Beam

(1) Standard theory
O Luminosity : Twice if both of e and

e’ are 100 % -polarized.

O Effective polarization :

P =(P-P*)/1-PPF)
1L.P=-9%, P'= 0% — P=-90%
2.P"=-90%,P"=80% P =-98.8 %

O Systematic errors of the left-right
asymmetry for e’ e, — ff is
drastically suppressed.

— Accurate determination of sin®

on the Z-pole.

O Separation of y WW vertex

“ On He S’-(ul] Gf the Three - yau ¢ - Coaplm]
vie S.‘n]le W  Produetion at LC”

Short Nete © Y UKurihera o o/,



(2) SUSY

O Unique possibilities of observing particular
reactions of SUSY productions under the
suppression of SM-backgrounds.
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(3) Exotics

O Unknown particles or phenomena will

be cleanly observed without being
disturbed by the SM-backgrounds.
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