| mpulse Picture of (d,p) Reactions

Tomohiro Uesaka, Saitama University

1. Intermediate energy (d,p) reactions
2. Impulse approx. for the3He(d,p)*He reaction
3. Comparison with Odegree observables
4. Discussion

2. Summary



Introduction

Transfer reactions at low energies
(d,p), (p,d), (d,3He) .. ..

provide information on
single-particle state.

JMassignment
spectroscopic factor. . .

<+— Distorted Wave Born Approx.

Tointermediate and high energies

L arger momentum mismatch
probing higher momentum
component in nuclel

53Cr (d,p)>*Cr
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Failure of DWBA?

7

Ty oldp]7o
~J: ﬁf“:l £ = 698 May
*‘},, L. _ ey
\ x
. . i \ (ot 520
I
5
] 7
A - )
= e
-tj 1
= o T .
‘é-. I:I!T_ x"-.l _ - -
R . i el
K "'E..--Ir'l
e,
F. = QA755 wiav I -
w = P !
amp (25 142 - -
Qs I I L L L L
o % M 15 20 25 3D

b o Ed‘-'ﬂ |

kA.Boudard et a., Phys. Rev. Lett. 46 (1981) 218).
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A excitation in the inter mediate channd
A.Boudard et al., Phys. Rev. Lett. 46 (1981) 218.
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SHe(d,p)*He Reaction

Probeto the D-state admixture
In deuteron
T. Uesakaet al., Phys. Lett B 467 (1999) 199.

Strong spin-dependence
in the n-capture process by SHe

Spin correlation isless sensitiveto
SHe and 4He structures

DWBA calculationsfail to reproduce
polarization observables
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SHe(d,p)*He @E=270M eV
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Motivation to |A | |
Optical Potential
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Op:1ab [deg] d

SHe(d,p)*He reaction \p

d+p backward scattering
Sekiguchi et a., H.Kamadaet al.,

. Phys. Rev. C 65 (2002) 034003. Prog. Theor. Phys. 104 (2000) 703.




|A for the (d,p) Reactions

SHe(d,p)*He Reaction
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Elementary process:
Wave functions of SHe,

d+N backward scattering tdN
Green'sfunction Monte Carlo

JL.Forest et al., Phys. Rev. C 54 (1996) 646.
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Fermi motion In Target

| ntegration for momentum of

participant nucleon

| nter nal momentum in 4He
Egqv  dN center-of-mass energy
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3N Amplitude

Faddeev solution

H.Kamadaet al., Prog. Theor. Phys. 104 (2000) 703.

One-nucleon exchange approximation
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Deuteron Inclusive Breakup

B. Kuehn et d.,
Phys. Lett. B 334 (1994) 298.
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Cross Section

Absolute valueisarbitrarily normalized.
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do/dQ[mb/sr]

)III
100 + 3He(d,p)4He
6=0deg
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| Energy dependence iswell reproduced..




Polarization Observables

Observables sensitive to D-state admixture

. ecrease
T,  tensor analyzing power with ener gy
Qe — ——1w2
Tag(0°) = — V2
Zﬂ( } ug_i_wg
Cy 23
C,y Vector spin correlatio
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small positive
value

C,  spincorrelation
oy _ 3 W
C(07) = Au? + w2
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SHe(d,p)*He o
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d-p backward |
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SHe(d,p)*He < d-p (cont.)

e

Eq=270 MeV

Op;l1ab [deg]

SHe(d,p)*Hereaction
d+p backward scattering
Sekiguchi et al.,

Phys. Rev. C 65 (2002) 034003
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SHe(d,p)*Hereaction

d+p backward scattering @270M eV
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Summary

A model of (d,p) reactions alternative (?) to DWBA
| mpulse Approximation

Reproduces ener gy dependence of polarization observables
for the 3He(d,p)*He reaction at E;=140 —270M eV

Theoretical basis?
lar ge momentum transfer
lar ge energy (or momentum) dependence in elementary amplitudes.

Future development
Introduce Faddeev amplitudes absolute value of da/dQ
Introduce distorted wave vector analyzing power
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