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Goal of the Cooperative Research

Development of
polarized positron source
for the future linear

| GLC PI’ UJECt collider.

Linaa' l:nIHuar for TeV I-"nyrﬂ:u

The linear collider
project in Japan,
formerly known as JLC
(Japan Linear Collider),
has received a new name
GLC (Global Linear
Collider).




GLC is a 30-km,
Ecm=1TeV electron
positron linear collider.

Spin polarization of both
electron and positron
beams allows us to make
precise observation of

exotic processes, such as
SUSY particles.



Principle of polarized positron production

CO, laser (A =10.6 um, E=0.117 eV )
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Experiment at KEK, JAPAN
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Production of polarized y-rays via Compton scattering of
1.28GeV electron and 532nm Nd:YAG laser beams.

Polarization of produced y-rays 1s measured utilizing
transmission through a magnetized iron.

Currently, production of polarized positrons and
polarization measurement are going on.



Experiment at BNL-ATF
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CQO2 laser
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Production of high intensity X-rays via scattering of 60MeV
electron and CO, laser beams.

Development of short pulse (~ psec) CO, laser
Study of the Nonlinear Compton scattering
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Peak Brightness
photons/mm2mrad2sec (0.1%bandwidth)
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ATF CO, Laser System
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ATF CO, laser 1s under upgrade
15GW (3], 180psec) = 1TW (3], 3psec) — 10TW (30J, 3psec)



Nonlinear processes (multi-photon absorption) are
not negligible for the TW laser.
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Polarization of the final state photons drops down due to the
nonlinear processes.
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X-ray Energy Spectrum simulated by CAIN

A: 1TW laser
B: 15GW power laser
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Characteristics of the spectrum
for the 1TW laser
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 Higher energy photons
from non-linear Compton
scattering
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Energy and Angular Distribution Simulated by CAIN 1TW.



Plan of the Experiment in January-March, 2004

Peak power of the CO, laser reaches about
150 GW (5J/30psec).

Nonlinear X-rays are observable if the laser spot

size ~ 20um using a silver filter to cut off lower
energy X-rays.



X-ray energy spectrum simulated by CAIN (5J/30psec/20um)
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X-ray transverse profile at 140cm downstream from the [P
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Energy and Angular Distribution Simulated by CAIN 1TW.



X-ray Spectrometer Utilizing a Multilayer Optic

multilayer crystal (7.0cm x 2.6¢cm)

remotely adjustable stage
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Ray trace simulation of the Spectrometer

4 QGenerated X-ray distribution % Position distribution
( simulated by CAIN ) on the detector

Laser parameters (circular polarized): (‘bin size = 0.63mm'x 0.63mm )
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X-ray trace simulation
( Used the database in the Center of X-ray Optics, LBL )



SUMMARY

* Aim: Production of high intensity X-rays
and study of the nonlinear Compton
scattering using the picosecond CO, laser.

* Brightness of X-rays produced by our
experiment 1s the world highest.

* Nonlinear Compton X-rays can be observed
if the laser peak power reaches 150GW.
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