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The mechanism of electrodisintegration of pola.rizéd deuterons is very

~ interesting in view of the possibility to extend our knowledges about

both the usual nucleon structure and exotic components (multiquarks,

" A-isobars etc.) of a deuteron. Moreover the polarization experiments
" seem to be sensitive to any exotics as compared with unpolarization

ones. Notice that very often some exotic components are investigated

" in the simple plane wave approximation with complete neglect of sec-

ondary nuclear effects. It is evident that this kind of approaches may
lead to incorrect consideration of the role of the exotics in the nuclear
processes. The FSI is the first evident effect which must be taken into

' account. Below we investigate the effects of final state interaction in elec-

trodisintegration of a polarized deuteron in exclusive and inclusive cases.

The exclusive d(e, e'n)p - reaction

The c:bss section of the exclusive ed — e'np - reaction where the final
electron e and the neutron are detected in a coincidence has the form

(1] : . Lo o
O3 = m = %Ua(Mi), . | (1)
‘oa(M;) = FWpg,, . | ' - (2)
Wu, = m% | Tagn, 12, | : (3)
Tty = [ dre (| olr) |3, @

where q;, = (q,w) is the four-momentum tl:ansfc_ar to the deuteron, q =
Cki—ky, w =& — &5 ki = (ki) €isy) 18 the four-momentum of the

electron in the initial (final) state; kp = (i igs)) ate the momentum
carried by on proton and neutron; M;, M; are the total momentum pro-
jections of the nucleon system in initial and final states on the axis of’
quantization chosen in the direction of the primary electron beam; F is
the kinematical factor (see [1] ).

The tensor analysing power is usually defined in the form:
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- If np-interaction in the final state is neglec‘te‘d (tiie plane wave ap-

proximation - PW), the form of longitudinal component of current is

m: - | -

Tanany (@ ka) = amf(q) 3 iH(LM; — MM, | 1M;)
L=0,2
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where f(q) is the form factor of nucleon, po, p2 are s- and d-waves of

the deuteron. Then Ty is’ determiiied only by relative motion of the

nucleons. If the neutron is detected at the zero angle from the initial

beam direction 4,, = (k:,\k;)k = 0, then Ty becomes:
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... The same expression for the tensor analysing power of the reactions

‘with a polarized deuteron can be obtained under the following assump-
~“itions: the one-pole approximation for the mechanism of reactions and

the plane wave approximation in the final state. If one goes away from '
the plane wave approximation then the expression for Ty becomes more:

- complicated and it is impossible to get a simple analytic formula in terms
- of s- and d-waves of the deuteron. -

In fact, the final state of np -system with taking account of FSI has

the form:
| f) = XRu7 () (8)
where K =k, +knk, = k, + k.. The quantity ‘I’fi”’(r) is the

‘wave function of relative motion of nucleons and it is represented as
a sum of the plane wave when there is no FSI plus the ”distored” wave
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where J = L,L +1 is the total momentum of nucleon system.
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Now the expression for the current is:
(10)

PW DW
JM..BI’ = JM.M, + J .’Mf’

where Jyf%, is defined by eq.(6) and
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Using eq.(10) the cross section (2) has the form:
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In this case the expression for T doesn’t transform into eq.(7) and
it should be calculated as

(T55)P% =1-307%(M; = 0)/ Y 2V (M;). (14)
: o
In our analysis the wave function of np-system in a continuous spec-
trum has been obtained by numerical solving the Shréedinger equation
with a realistic Paris potential [2]. -
Figure 1 shows the different behaviour of the cross sections oW and
oPW with M; = 0 and summarized on M; = 0, +1. The calculatiops are
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Fig.1The exclusive cross section of electrodisintegration of a deuteron: - Fig.4 The notations is the same as in ﬁg;3, but wzth other ;.
a) - summarized on M; = 0,%1; b) - with M; = 0. Curves: 1 - PW; 2 - ‘ ;
W-+FSI. ’ performed in kmematlcal conditions of expenments at Saclay [3] with a
' fixed momentum transfer (g, = (q, w))
0.5 ‘ . The presented dlfferences in the cross sectlons lead to the qua.htatwely
' o different behaviour of THY and TRY. In fact, one can see from fig.2 that
0 TBW. changes sign Whereas THV remains:‘nega.tive.k :
The results of calculations in more realistic conditions are presented in
-0.5f fig.3. In this case the angle of the neutron momentum direction (k,, k;) =
"Tao * 0, and scattering angle . are fixed and only | k,, |, | ky [ are changed.
Ttk We choose ¢; = 500M eV, 8, = 59° and 6, = 0.
One can see the sxgmﬁcant dn‘ference of the T,y behaviour W1th and
=1.5b - L without taking account of FSI. The ”contribution” of FSI increases with
2¥ g = 450 Mev/c "q = 350 MeV/c " q = 279 MeV/c . . : ; . »
& = i_gsMM% @ = 147 MeV o = 200 Me decreasing energy of the relative np - motion (E,,). In this example E,,
- L7 ° . o= 114 MeV ) E“‘;”Q Mev . changes in the low energy reglon ,So the effect of FSI i is large. '
' 250 450 450 550 . 540 580 Figure 4 shows the result of calculation in ”experimental conditions”
ki, MeV/c kn, MeV/c k.. MeV/c - of CEBAF. One can see that in pnnc1ple it is possible to find the ex-
: perimental conditions so that the contribution of FSI will be negllglble
’Flg 2 The tensor analysing power Ty in the exclusive reactzons of elec- . and all "peculiarities” of T3 will arise only from the deuteron structure
trodisintegration of a polarized deuteron in the kinematics with fized E,, | ;f. - effects. 4
and 6, = 0°. Curves: 1 - PW; 2 - PW+FSI.



The inclusive J(e,n)e’p - reaction

_ The tensor analysing power T3 which is also called the quadropolar-
‘ization sensibility, is defined in analogy with eq. (5) as:

Lo’z(]\/[,-' = +1) + ao(M; = —1) — 205(M; = 0)
) - ,

where the inclusive cross section is obtained by integration:
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where f(k;, ky, )cp, ky) is the kinematical factor: -

| 4a?

f(ki, kfv kpy kn) =

m, my, k, kK sind,
| ki + mg — E, + (kn — ki)cos?d, |
» 1+ sinz(g‘)’
(k? + k? — 2k:kcos?. )
2k;(mq — E, +k,,c0319)+(md—-E) —m2 ~ k2
2(ki + mg — E, + (k, — ki)cosd.) ’
-and Wy, is deﬁned by eq. (3)

If the neutron-spectator is emitted at an angle 0° (4, = 0), the fac-
tonzatlon takes place in the plane wave approxxmatlon

0 W(M) = ‘7:2! IM-‘M;(kﬂ) l )

M;

k
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(17)
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‘where F is a function independent of k,, and the spin vanable (here the
-explicit expression of F is not 1mporta.nt)
As follows from eq. (17) in the PW eq.(15) transforms into eq. (7)
»whlch is usually used in interpretation of experimental data. If FSI is
taken into account, we have to use the general eq. (15).
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Figure 5 shows the difference between ptedlctlons of (Tinl)*¥ (eq. (7)) .
- curve 1, and (T;""")DW (eq (15)) “curve 2.
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The comparison Wlth other reactlons

It is useful to compare our calculations for the electrodisintegration
of a polarized deuterons with the experimental data and the theoretical
predictions for other reactions. So, fig.5 shows ihe expenmenta.l points
corresponding to fragmentation of the polarized deuteron in dp reaction
[4]. Curve 3 is to the calculation with takmg account of the relativistic
effects [5] and curve 4 - the relativistic effects in the deuteron plus the
nucleon-deuteron interaction calculated in the framework of the light
cone dynamics [6]. We have used this reaction because the theoretical
predictions for T3 for the fragmentation and electrodisintegration in the
One can see that the FSI ”changes”
the PW predictions by the same order of magnitude as the contribution
of the exotic mechanism a.nd qualitatively agrees with the experimental
data. : o

It is interesting the comparison our results with the calculations by
Karmanov [8] of T3 in the reaction pd — p(180°)d. ‘In the amplitude of
reaction he took account of a one-nucleon exchange and an influence of
"background” (rescattering of nucleons, a creation of pions, A-lsoba.rs :
etc) Figure 6 shows the result from [8] and the fragment of our cale

one-pole approximation coincide.
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- culations. One can see that making more precise the mechanism of

reactions changes the behaviour of Ty in some kinematical regions.

Fig.TFor the notation see the 0.6
text

“An other example is the anal- 0.4}
ysis of the first data on in- a,

elastic scattering of a polarized
deuteron[9,10] (fig.7). The the- 0.2}
oretical calculations of asymme-

try a, using the non-relativistic e ‘ -
‘impulse approximation don’t 00 " %0 40 60 80 100
describe the experimental data E,, MeV

(curve 1). The relativistic impulse approximation [11] allows us to im- -

prove the agreement with the experiment (curve 2). However, the cal-

culations by Arenhdvel (see in [9]) have shown the taking account of

FSI (curve 3) leads to a better agreement with the experiments without
~application of relativistic substitutions.

Conclusion

The tensor analysing power is the very sensitive to the mechanism

+ of a reaction. So in order to use the polarization expenments for the

investigations of exotic degrees of freedom of = nucleus, it is necessary
to take into account the nuclear effects and first of all the final sta.te
mtera.ctlon of secondary particles.
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