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GDH sum rule

e Gerassmov-Drdl-Hearn sum rule
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Forward Compton Amplitude nucleon Spl n structure
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GDH experiment at SPring-8
(SP8-GDH collaboration)

Study of the GDH sum rulefor proton
(measurement of helicity dependent photo-absor ption
Cr 0SS-Sections)

Approved in Oct. 2001 (QPAC of RCNP)
Energy region: 1.8~24GeV & 2.3~28GeV
Energy settings
— 1% phase: E, ,=2.4GeV (A =351nm, 1W)
« 1.8<E<2.4GeV, |, =10%s(full spectrum), <Pol.>=85%

— 2" phase: E,.,=2.8GeV (A =275nm, 0.3W)
* 2.3<E, <2.8GeV, | =10°/s(full spectrum), <Pol.>=80%

Polarized polyethylene tar get
Am-detector system




SPS-GDH Setup
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Circular polarized photon for circular polarized gamma
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Presened by Toi-kun at JPS2004 at Fukuoka
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Polarized Target System needs Cryostat, M agnet, Micro-wave
and polarized material to take Dynamic Nuclear Polarization method

DNP - polarization reversal by change of microwave frequency
don’t haveto reverse magnetic field !

KEK mOdIerd D|Iut|on Cryostat @ 100 mKerm

—aTy[

R ﬁﬁf beam

o Top part isbeing modified and tested at
Y amagata Uni..

e beam pipe to be rearranged

(Micro Wave guide removed)

— diameter of the beam pipe is 24mm
e peam size x: 40mm - need an active collimator?

Magnet @ 2.5 Tedla




Inner gamma detector -

UCLA group will apply DOE budget.
|ead-plastic-scintillator Sandwich detector

Inner detector 2
Melbourne group made preliminary
Study.
Plastic-scintillator with WL S fiber

Gas Cherenkov detector -
Miyazaki group is making it.
CO, gas at 1 atom Cherenkov




GDH activities 1in the world

proton

Neutron

MAMI 200-800MeV, complete 200-800MeV, completed
(D-butanole)

ELSA 0.68-2.9GeV, complete 0.8-1.8,complete(LiD)

JLAB 2.5-6GeV, proposed

GRAAL |0.5-1.5GeV,proposed,(HD) 0.5-1.5GeV, proposed (HD)

SLAC 4-40GeV, proposed

LEGS 130-470MeV, running,(HD) | 130-470MeV, running,(HD)

SPring-8 | 1.8-2.8GeV, proposed, (PE) |1.8-2.8GeV, proposed,

A 4

A 4

(D-butanole)




GDH Sum Rule for proton

MAMI+EL SA results PRL 93(2004)32003
K. Helbing, Proc. GDH2004 = 2° —
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GDH Sum Rule for neutron
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Comparison of Spring-8 with ELSA

>
proton neutron
>
energy step error energy step error
range (MeV) stat.+sys | range (MeV) | stat.+sys
(GeV) (GeV) .
SPring-8 | 1.8-2.8 100 1+0.7 |1.8-2.8 200 5+ 5 ub
ub
>
ELSA 0.7-2.8 200 4+ 0.3 |available
(above |pb data
1.5GeV) only
Y . 4 . 4 . 4 v<1'8GeV . 4 . 4 »Y

SP8-GDH stands at an unique position concerning neutron
target.




Prof. Iwata’s message before
his departure for Czech
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and more...
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Summary

SP8-GDH preparation isgoing on. (needs ¥ and $)
GDH sum rule for proton is already verified at 10%
level.

(High precision data from SP8 are needed to check EL SA results
and extrapolate to higher energy behavior.)

GDH sum rule for neutron needs higher energy data.

Spin experiments can find unseen resonances in
unpolarized experiments.

Of course spin experiments need polarized and intense
gamma beam.

We can build good beam lines and experimental
spaces by using previous experiences.



