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In the reaction of yp—¢p , there are four reaction mechanisms as follows
Cross Section at E, = 2.0 GeV
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Double polarization aymmetry.

do_(—;-) - dO’(_}) Y nucleon
Cpr = | |
do(Z) + do(=) spinl  spin 1/2

Cross section when total spin La% L1E N
of photon and target is 3/2

Cross section when total spin e o1
of photon and target is 1/2



Beam-Target double spin asymmetry
at E, = 2.0 GeV A.L.Titov etal. Phys. Rev.
C58 (1998) 2429
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a) SPring-8 - | CoII|3|on 8 GeV electron
SR ring

Recoil electron

Electron tagging

‘ Laser light

Linearly polarized laser beam
Polarized LEP beam <
~08% at 2.4 GeV
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Poralization method
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Advantage and disadvantage
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f-factor for H:0.33 (H/HD) D:0.66 (D/HD)

Taroet size and amout

£:25mm [BEE:50mm
1mol , 39

Polarization with 17T

H D
6 mK 99.4% 48.8%
10 mK 94.0% 31.9%
14 mK 84.5% 23.6%
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Initial: After many month
The polarization of HD is produced  In the experimental environment,
by the spin flip with ortho-H2 at the temperature and magnetic field
B=17T & T=14 mK ISB=1T & T=250 mK

Ortho-H, should be reduced to less than 10-4




The polarization of HD is produced by the
spin-flip with small concentration of ortho-H,
included in HD at B=17 Tesla & T=14 mK
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interaction
production

17T 14 mK

no interaction

| para |

Most of ortho-H, has converted to para-H,
Polarized H in the HD is not depolarized
even if it is at higher temperature at around
4 K. B=1 Tesla & T=300 mK

after a few
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experiment
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Temperature 14 mK 4.2 K 12K 4.2 K 300 mK

Type H] LHe LHej E =X LHe IR
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Objective To measure the polarization
and relaxation time for H.

Purity of HD about 99%

Environment T=14mK,h B =17 Tesla

Aging time 53 days (2008 Nov.~2009 Jan.)
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Temperature during aging 10 mK 14 mK

Magnetic field during aging 17 Tesla 17 Tesla

Time of target production 2~3 month 53 days

Relaxation time of target ~1 year T,H=106 days; T,°=73 days
Polarization of H 90% Theoretical 85%

Measured 41.4% (~40mK)

Polarization of D 30% Theoretical 25%
Measured 13.1% (~27mK)
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Conventional system:  Portable system Portable system
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Erapse time vs Concentration
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Experiment of search for strangeness with polarized HD target
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Diffractive ¢ meson photoproduction on proton
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Summary

e \We plan the complete polarization experiment to investigate
strangeness quark contents of the nucleon.

e \We have been developing the polarized HD target.

e \We have tried producing a polarized HD target at RCNP for the
first time in the beginning of 2009.

e The polarization was 41.4%+/-3.1%
e The relaxation time of HD was 106+/-16 days.

e \We will plan to calibrate the response between polarization and
NMR signal with a dummy target of °F.

Future plan

o Transporting the polarized HD target from RCNP to SPring-8
o Starting ¢-meson experiment using the polarized HD target.
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Saturated forbidden transition (SFT)

e This method uses frequency modulated RF to produce a
rapid succession of low efficiency spin transfers by passing
through the resonance many times.

e The D polarization can reach 31.1%.

Pass H polarization | D polarization | Duration of RF
Before SF'T 64.2% 15.3% -

After first pass 54.9% 20.4% 2 minutes
After second pass 46.1% 24.7% 4 minutes
After third pass 40.3% 26.9% 4 minutes
After forth pass 36.7% 29.2% 4 minutes
After fifth pass 34.6% 29.8% 4 minutes
After sixth pass 32.5% 31.1% 6 minutes
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Poralization method

HD target is polarized by the static method using “brute force” at low temperature (10 mK)
and high magnetic field (17 T).

It takes about 2-3 months to polarize the target in case of ortho-H; and para-D; is doped inside
HD target

Advantage and disadvantage

HD molecule does not contain heavy nuclei such as Carbon and Nitrogen. Good for
experiments observing reactions with small cross section.

The HD target needs thin aluminum wires (at most 20% in weight) to

insure the cooling.

Polarization
H: 94 9% D:48.6 % @10mK, 17T

Relaxation time
~200days at ~200 mK and 1 T during the experiment.

Target size and amout
Diameter : 25mm  Thickness : 50mm
1mol , 3¢
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