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Invesngatlon of Quark Nuclear Physncs |
| usmg Laser-Electron Photons .

Mamoru FUJIWARA T ooru KINASHI and Tomoak1 HOT T A

: ’ Research Center for Nuclear Physzcs, Osaka Umverszty

. Compton back seatterlng of a laser beam by the electrons c1rcu1at1ng in Synchrotron
- 'Radlatlon (SR) facilities can provide high energy polarized photons. We show a princi-
= ple of Compton back -scattering and a brief history on applying a high energy photon
~ beam for phy51cs experlment Recent dcveIOpment of short wave lasers is shown. In the
. ~SR ring at the SPring-8 facility, the circulating electron beam can repeatedly collide with
‘an ultra-violet short-wave laser. This condition. allows to y1e1d a1.5-3.5 GeV polarized
; photon beam w1th an 1nten51ty of about 107/ second ‘which is an excellent probe to inves-
tigate the 1nter10r of hadrons and to study how quarks and gluons play arole as essential
o consntuents ‘We review the new pOSSIblhtIeS of physics with the- Compton back-scat-
 tered photons and the current status of nuclear physms prOJect at the SPr1ng—8 facxhty
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Figure 1. Compton-back-scattering in the laboratory

frame.
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Figure 2. Relation between the scattering angles and the
energies for the Compton back scattered photons. The
wave length of the incidence laser is 200 nm. The cases of
8.0, 4.0 and 2.5 GeV electron beams are presented, respec-
tively. The direction of the electron beam is defined as 0°.
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Figure 3. Energy distribution of the Compton back scat-

tered (BCS) photons. The BCS photons are assumed to
be scattered at zero degrees.
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Figure 4. Linear polarization of the CBS photons.

Laser lights are assumed to be completely polarized.
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Figure 5. Circulr polarization of the CBS photons.

Polarization of laser lights are assumed to be +1.
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Figure 6. Diagram for triple Compton photon emis-
sion. One photon is absorbed by an electron and three
photons radiate.
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Figure 7.

Basic Scheme for the laser ring cabity designed at Brookheaven National Laboratory.
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Figure 8. Diagrams of the ¢-meson photo-production
processes. a) The ¢-meson producton in the vector
dominance model; The incident photon mixes into the ¢-
meson and then scatters from the nucleon through the ex-
change of a Pomeron. b) The knockout process of the
strange quark anti-quark pair s§ from the nucleon.
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