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Fxperim'ents probing the deuteron structure at short’ distances with smooth
transition to the intermediate and large distances provide a basis ' for cru-
cial tests of the modern QCD-motivated theory of strong 1nteract10ns Such
data are particularily important when the internal momentum is too large
to allow separate identities for the nucleons in the deuteron The very no-
tion of the wave function is not defined in this region at all. Progress has
been achieved! 2 especially in the measurement of cross section data and po-
larization observables for the inclusive deuteron-breakup A(d, p)X for beam

. momenta up to 9GeV/c (Fig. 1). The main results are as follows: (1)-the
empirical momentum density (EMD) of the nucleon in the deuteron‘is almost
independent of the deuteron energy, of the target and of the type of the inclu-
sive breakup reaction (see Fig.1b and refs.l> 2). (2) Polarization observables’
are also largely mdependent of the target and initial energy up to 9 GeV/c, as’
follows from comparison of our new data with data of ref.2 (Fig. la,c,d). (3) Im-
pulse Approximation (IA) predictions are in agreement with all data sets only
for k < 150 MeV/c; a drastic disagreement is seen beyond this region. More
complicated models, taking into account various additional contributions to
the reaction mechanism, or "relativization effects”, result in a partial success
for a given observable, but not for the whole set of observables (Fig. 1,2 and
ref.3; see also references thereln)

1.. New prlelimin_ary data on Ty in p(d,p)X reaction at 0° and
o discussion.

We present here new preliminary data on the tensor analyzing power
Tyo of the breakup reaction p(d,p)X at 0° obtained up to k ~ 0. 8GeV/c
(Fig. 1a, open circles). The experiment was done using the ALPHA setup
at the Dubna synchrophasotron; the "up” and "down” polarized deuterons
were produced by the source POLARIS; the polarization modes were changed
"burst- after-burst” The tensor beam polarization was measured using a 2- arm
polarimeter®: | p¥% | + | pfev™ |=0.914 +0.012. We used digital TOF trigger®
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in the large k-region to select proton-fragments from a large background of
inelastically scattered deuterons; as a by-product data on T3¢ for deep in-
elastic p(d,d")X reaction were taken. The new breakup Ty data are close to
the carbon data from ref.? apart from minor deviation around & = 0.3 GeV/c
(Fig.1c); they agree well with data at lower energies (Fig.1a) far from the kine-
matical limit. There is no tendency to cross zero, a possibility not excluded
by the previous carbon data at 9GeV/c which had big error bars. The inter-
pretation of these data is normally based on two main assumptions: (I) the
laboratory momentum gy, (or gy, in the deuteron rest frame) of the detected
fragment proton is in one-to-one correspondence with the relative momentum
of the deuteron constituents ¢, which is the argument of the DWI in the
Schroedinger equation in momentum space. This a.ssurnption justifies treating
the argument of the DWF as an observable. (II) The spin bta.te of the detected
proton remains unchanged in the reaction. Authors of ref. argued that it is
the assumption (II) together with the commonly accepted S~ and D-compo-
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nent structure of the DWF which results in a remarkable data-to-data relation
between Ty aud the ratio of the proton-fragment polarization to the polar-
ization ol the vectorially polarized incident deuteron (kp); this relation is the
cquation of a circle in the ky-T4 plane. The advantages of this representation
arc®: (i) the circle is independent on the particular form of the S + D DWF,
(1) the specific momentum variable needs not lo be defined explicitly. .

Fig. 2 (a) xo-Ty plot with the circle. Data points are from ref.!
(Saclay exp.); short-dashed line: their fitted trajectory. The QCD- motivated .
asymptotic point: full square; the solid curve: calculations from ref‘ The
s(d[s mark the points where the ratio x 1)/? is equal to 0, +oo, +1 and

. (b) The same with calculations from ref.8 with DWF based on Bonn
/\ — N potential. Solid line: full calculation, dashed line: caleulation with
only single scattering graphs (in both cases the complete elastic NN ampli-
tude were used). (c) n0~'['m plo\ with trajectories caleulated by Tokarev? for X
incident deuteron kinetic energies 2.1 GelV' (1), 4.45 GeV (2) and ~ 2-10% GeV
(3). (d) The same ro-Tyy plot \\nl) trajectories calenlated including the P-
wave admixture as explained in tel.%. Parameter A was introduced in ref. 10,
pscudovector (A = 0) and ps(,udos(,a]ar (A =1) # NN coupling.
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The experimental data plotted on the ng-Ta plane (Fig. 2) deviate
from the circle, indicating that cither the DWF has additional components,
(N™N P-wave 3), or that complicated spin dependent graphis modify the spin
state of the detected proton.
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