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o Why?
o Interpretation of COSY data on 35:
P-wave or NN-component?
o Spin observables
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e Conclusion and outlook
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Electromagnetic structure of the deuteron
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“ Existing data on the A(Q), B(Q) and T5(Q) at Q <
1.2GeV /¢ essentially probe momentum component of
the d.w.f. gi(q) to g = 4m, = 0.55 GeV /e.”

R.Sciavilla, V.R. Pandharipande. Phys. Rev. C 65
(2001) 064009

g

“ Consistent inclusion of all important relativistic
contributions within a pure nucleonic one-boson-exchange
model leads to satisfactory description of structure
functions of elastic ed- scattering at Q@ < 1 GeV/c
for the Bonn OBEPQ-A model..” A. Arenhivel et
al. Phys.Rev. C 61(2000) 034002
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Electromagnetic siructure of the deuteron
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Figure 22. The structure functions A, &, and T3g. The models, in order of the Q¥
of their mimimas in B, are: CK (long dot-dashed line), PWM (dashed double-dotied
line), AKF (short dot-dashed line), YOG full calculation (as shown in Fig. 21 - solid
lime), VOO in RIA (loug dashed line), LPS (detied line), DB (widely spaced dotied
lime), FSH (medium dashed line), and ARW (short dashed line). See Tables 2, 3, and
4 for references to the data.




WHY pd — (pp)n AND NOT pd - dp ? dpapx ?

e Isospin of the diproton is I=1.
At E, < 3 MeV, (pp) is mainly in a 1S
state, as compared to the deuteron
I=0, 3S, —° D,.

e \- and \'- excitations are suppressed by
1/3 in amplitude due to isospin invariance.

e t-matrix of pp('Sy) scattering, (¢, k), has a
node at off-shell momentum ¢ ~ 0.4 GeV/c

0. Imambekov, Yu.N. Uzikov. Sov. J. Nucl.Phys. 52
(1990) 862.
Yu.N. Uzikov, JETP Lett. 75 (2002) ;
J. Phys. G 28 (2002) B13.

ANKE COSY




LEI‘L{.-SI"#H*: kIHF
RHD: g9

ﬂ[, GeVi-

0.2 0% oh 05 0F oF 08 03 40
L L] L L ¥ L L i T L

d+l1‘[:_ D(Gl}x

Pa=9.06 GeV/c (9.0 in cale.)
Faris, Cd Bonn

dobaninn

Factor C,=1,/1.0

+ - V.G.Abfleev et al
JINR (49922)

-
<.
~
(k]
L
.
=
Q@
o
A
=
a
L5 |

L=
S
3
=
Lt

1 .'I..|.|J

LI L T ™ L
1 IIIIIII 1

("I T |'|r'|
-
-

.
*
ih
Lh

BT 8.5
P, GeV/c

Figure 4: The invariant cross section of the reaction d 4 C = p{0®) X), at pg = 9.06
GeV/e { V. Ableev, 1991) versus lab. momentum of the final proton in comparison with
the IA for the CD Bonn (dashed) and Paris (full) d.w.f. Calculation performed within
the LFD-formalism are shown by thin lines (dotted -Paris, dashed-dotted- CD Bonn).
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X), at pg = 9.06 GeV/c (V. Ableev, 1991) versus the
LFD-momentum [A for the CD Bonn (full) and Paris (dashed) Caleulation performed
within the LFD-formalism are shown by thin lines,

Figure 5: Ty in d +12 ¢ = pllF)
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ONE+A + SS Model

p ’ : PP) p N n p ANE g
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In the cms for o — (ppin

{fjﬂ' 1 p” . /[
: dh | M ¢ |2
dﬁ;fdﬂ,, (47)° pi 5 V2 + k22 ld fil

Kk - the relative momentum in pp-system

2
s = (pp + Pd)"
Eyp — excitation energy

k* = m Epp, m is the nucleon mass.

Integration in Eq.(1) over
E,, =0 -3 MeV and
6: — 172° — 180°. cosy
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Fig. 3. Contributions of the considered reaction mechanisms to the cms differen-
tial cross section of the reaction p +d = (pp) + n at neatron srattering angh
0y = 172 — 180" and relative energies Epy, = 0 - 3 MeV of the two forward [tutastis,
Results are shown for the Paris (ONE - dash-dotted line, A - dobted linwe) aael CD
Bonn (ONE - dashed line, A - solid line) NN potentials. Dats are from Rl [12].
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Fig. 4. The same as in Fig. 3, but using the CD Bonn NN potential only.
ONE - short-dashed line; 85 - long-dashed line; coherent sum of ONE+A with
Coulomb effects included - solid line; ONE4+8S+A with Coulomb effects included
— dashed-double dotted line. In the latter two cases distortions in the ONE con-
tribution are also included. The upper scale shows the internal momentum of the
nucleons in the deuteron for the ONE, of Eq. (2).
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CONCLUSION

e pd — (pp)(LS;) n offers a new testing ground
for short-range NN interaction and pd dy-
namics.

e Existing data (' and the sign of ) are
consistent with the ONE(DWBA )+A+455
model with the CD Bonn NN-interaction
— Are the deuteron and diproton pp('Sp) Sﬂfﬁ}

?

-

at short NN- distances as compared with the RSC
and Paris picture?

Outlook:

e Experiment: y
- : d p
fj”'-‘ (r.r.n'._rj! (r;.;e A, " AH TAH ? ONE

4y
Does Ty, change its sign as in ONE?
Universality of T,- dependence in do of pd—
dp, pd— (pn)p at E,,;=10-200 MeV?

e Theory:
AA-, NN*—, components - --7,
ISI — FSI




