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The polarization effects in the nucleon-deuteron scattering at the
nucleon energy up to about 80 MeV have been investigated in several recent
three-body calculations (175). with the two-nucleon interaction restricted
to only S-waves, the calculated differential cross section (8) have been in
remarkable agreement with the experimental data, However the P~wave interactic
together witﬁ the 351 —3D1 tensor force should be included in order to repro- :
duce both the vector and the tensor polarizations (1+2:5), 1n spite of some ;
sucéessful results (7), a quantitative déscription of the polarizatiouns is
still an open problem: It is expected that accurate measurements of the apin
observables would halp a further investigation of the nucleon-deuteron
acattering. '

The present letter reports the measurements of the deuteron vector
end tensor analyzing powers in the H{d,d) scattering at 30 MeV. The experi-
ment was performed with the polarized deuteron beam from thevisochroﬁous
cyclotron of Grenoble, The generasl features ef the experimental arrangement
has been deacribed previously (%), The main scattering chamber of 65 cm
diameter contains a gas target of 8 cm dinméter with steel foil window of
10 pm thick, The target was filled up with Hz gas at 1.2 atm. pressure.
Azimuthal angles of detection (9), -90° << o < 90°, way be obtained by rote-
ting the scattering chamber arcund the beam axis, The scattered paréicles vere
detected by two cooled E.AE silicon telescopes. The positioqing'accuracy of
the detector telescopes was approximately 0.1° and their angulai resolution
vag about £ 1.5°. A polarimeter placed downstream of the main scattering
chamber, furnished a continuous monitoring of the beam polarization, This
‘polarimeter was in fact a scattering chamber of 40 cm diameter, containing
a carbone target and a pair of Si(Li) dotectors at left.and right scattering
‘angles of 45°, The électronic circuitry was similar to that of ref. (8). The
bean energy was measured with (cnz)n thin foil target ty cross-over techniques
The beam vector and tengor polarizations wer= about 64 % of their maximum
possible values (9). ’

'Thevangula; distributions of the deuteron anzlyzing powers 1111.
Tyg and T,, were deduced from measurements at azimithal anglea @ = 0° and 90°,




The principle of measursments has becn described 2t snother time (9‘ Th
experimental data ave shown.in Fig. 1, where the errors do not include the
overall normalization uncertainties of £ 5 % for iTy; and of & 10 % for the
second-rank compenents. Also shown in Fig. 1 are the theoretical curves pre-
dicted by the exact three-body calculations of refs. (4’5) for the deuteron -
neutron scattering at 28.2 MeV deuteron bombarding enmergy. The lSo, 351 - 3Dl,
lPl, 3Po, 3P1 and 3P2'one-term geparable interactions have been takea into
account in those calculations based on the Faddeev equations,

The experimental minimum of the wvector analyzing power at 100° 1is
clearly deeper than the calculated one, while the experimental mazimum at
135° is well reproduced by the theoretical results., Similar features are ob-
srrved for the meximum and the minimug of the T20 analyzing power at respec-
tively 145° and 120°. The theoretical T20 cowponent agrees at forward angles
with the measured data, while the predicted backward minimum is leaa pronoun-
ced than the experimental one, Notwithstanding some discrepancies, the calcu-
lations of refs, (4‘5) gives a good overall description of both the vector
and the tensor analyziﬁg povwers. Better results for the vector analyzing po-:
wer (7) have been provided by calculations (3) based on a perturbation tach-
niéue. including all the S-, P- and D- wave central interactions ; however
the tengor components could not be reproduced. The strong tensor analyzing
povers meagured in the present work suggest that the tensor force is as
necessary as the high-partial-waves interactions in the further theoretical
inveatigations of the nucleon-deuteron scattering.
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Fig. 1

Figure caption

Vector and tensor analyzing powers in the H(d,d)H scattering at
30. "MeV, The theoretical curves are from a three-body calecula-
tion of ref. (4), performed for the d-n scattering at Ed = 28,2
MeV.
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