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Spin dependent intaraction between
IHe=Nudeus Interaction

€ Houw it is related to the spin @ Experimental data are limited
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Miaoscopic Optical Models

¢ Double falding model

10l
Folding potential

Vi (r) = Ips . (1) o, (r, v, (s)drdr, SHe Target
Effecive Nudeon-Nucleon interaction (FR-DDM3Y)

Vin =Ve(8)+v _ (S)L-o

Optical Potentid |

Viw =NV () + N,V (S)L-o+V (D) +iW, (1)

\ renormalization factor



Folding Model Calculaamns

3He + 38Ni
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The Spin-0rait interaction has a large effect on do/d(2 and A,



Expermental Parame tas

¢ Beam

¢ Beam energy
¢ Reactions

¢ Beam intensity
¢ Measured

Observable
1L+0)

¢ Angular range

: He

: T3, =450MeV

: He+12C+"8Ni+ DZr elastic scattering

: 10 — 40 enA

do/dn p (= A, for Y4+

: 5-30deg for do/d2A

5-20deg for palarization



Exparmental Setup
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Calibraton of the FPP
Absalute Value of the Polarization

¢ Double scattering method

When 6,=0, for spin 2+0 —»)2+0 reaction
p=A, , L-R Asymmetry=(N, -Ng)/ (N +Ng)=p°

3He+C elstk scatterng
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L - DF-Model
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£ = 0.547 + 0.0L8



Effecive Analyzing Power

Target dependence
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do/dQ [mb/sr]

Phenomenalogical Optical Potentidls

Central potentials

N SHe+12C

| * Woods-Saxon optical potential

Central potentials

Ucent = I/c - V[l + e)(I)(’)CR )]_1 o ZW[I + exp(‘xl )] -
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Phenomenalogical Optical Potentids Spin-
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Effect of the Spin-Orhkit potentids
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! ¢ Spin-Orbit potential
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Enegy dependence fa- valune integrals of
optical potentids
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Jg¢ similar behavia~ to proton dE/A>7?0MeV/u

J; similar behavior to proton if Spin-Ortit —»
potentidls are included dominated by the n-N interactions

3He-Nucleus interaction is
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Summary

Angular distribution of do/d() & A were measured at
150MeV/u

A, has lage values even at the farward andles
Spin-0rkit potentid qives the large effect on the
Imaginary Central potential

Energy dependence of Valume Integrals pe- nucleon
shows the simila behavior to protons

Miaroscopic model calculation is how progressing

Present experimental data contribute to study the S-0.
pat of the falding potentials



Absaolute Valle of the Polanization

. Energy
Thickness Loss
[mg/cm?]
[MeV]
1t target 30.0 590keV

2" target  375(2mm) 4.8MeV

Counting
rate

[1/pnA-sec]
7.3E03
2.3E-01

Energy resolution is not good enough

The first exdtation was incdluded in the analysis

£ = 0.547 + 0.0L8

Yield [A.U.]
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Optical Potential Parametas

Central Potential : do/d(2

V Fp a, w r, a,

2C 120.0 | 1.58 | 0.71 | 38.9 | 0.96 | 0.88
SNi | 41.3 | 1.30 | 0.83 | 299 ] 1.19 ] 1.01
NZr | 2551 1.39 1 0.79 | 34.0 | 1.07 | 0.90

Central & Spin-Orbit Potentid : do/dQ. P

4 Fr ag W ry a; | Vo | Tso. | 9.0

2C | 19.8 | 1.57 | 0.75 | 12.7 | 1.67 | 0.67 | 2.00 | 0.98 | 0.62

8Ni | 314 | 1.33 | 0.92 | 42.6 | 1.25 | 0.76 | 2.40 | 0.91 | 0.64

NZr | 253 | 1.38 | 0.77 | 81.6 | 0.88 | 1.00 | 0.41 | 1.23 | 0.79
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