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ELASTIC e®H SCATTERING AND THE TRITIUM
QUARK STRUCTURE

V.V.Burov, V.K.Lukyanov, R.Martines*)

It is shown that the elastic eaH scattering form
factor can be explained within the model allowing for
a six- and nine-quark admixture to the tritium wave
function with the parameters obtained from the analysis
of the %He form factor. In this case the interference
of nucleon and multiquark channels is very important.
The six— and nine~-quark admixture probabilities were
found to be about 15.47 and 0.54%, and the correspon-—
ding contributions to the form factor are 2% and 0.01Z,

The investigation has been performed at the Labora-
tory of Theoretical Physics, JINR.

3
Ynpyroe e H-paccesHue u KBapkosana
CTPYKTYpa TPUTUA

B.B.bypos, B.K.JlykpsiHoB, P.MapruHec

llokazaHo, uTo dopmbakTOp ynpyroro e3H—pacceaHnﬂ MOX—
HO OOBACHHTL B paMKaX MOAEJIH, YUYHTHIBAKIEH meCTHKBAapKo-—
BYW H JeBATHKBAapKOBYW NMpPHMECH B BOJIHOBYK GQYHKLHI0 AUpa
TPUTHS C napaMerpaMmH, HOJIYyYeHHbIMH M3 aHanu3a dopmbakTo-
pa 3He. IIpu 3TOM, Takxe Kak H B cnaydae 3He, omnpe,lensw-
Wyl poNib HrpaeTrT HHTephepeHUHA HYKJIIOHHBX U MHOI'OKBApKo-
BhIX KaHanoB. IlonyueHo, uTO 2¢heKTHBHbII BKJI3a4 HeCTHKBap-—
KOBOH npHMecH CocTabiigeT npuMepHo 27, HOeBATHKBApKOBOH -
0,017, a BkIag COOTBETCTBYMIHX KOMNOHeHT B dopmbakTop —
15,47 u 0,547.

Pa6ora BhinosiHeHa B JlaGopaTOpHH TeopeTHUeCKOH GH3HKH
OWdU.

Calculations of the 3H factor at large transfer momen-—
ta 92> 0.5 (GeV/c)® should be made by taking account of
quark degress of freedom, namely six~ (6q) and nine-quark
(9q) systems. This follows from the corresponding calcu-
lations and comparison with experimental data for the form
factors of a nucleus °He.

* ) . .
Moscow State University.
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The wave function of 3H is taken like for 2He and com
posed of three components: the nucleon, six- and nine-
quark ones with amplitudes C;,Cg,and Cg

Y3y =C¥ +C, ¥, +C¥,. (H

Such a representation leads to a common expression for
a form factor in the form

2
F,@ ) =CfFyy + Fgop +Foqq » (2)
where
Fﬁq'l‘qg) = C§F22 +2C,C,Fyp 3

Fyo(a®) =C3Fy3 + 2C,Cg Fyg +2C,Cq Fpg o
Here Fy; is the nucleon channel form factor; it has alrea-
dy been calculated for 3H in the framework of the exact
solution of the three-body Fadeev equation using the rea-
listic NN potentials with and without meson exchange cur-
rents /4:5/, It was shown’%’ that the contribution of the
exchange currents in the case of a 8H form factor turns
out to be negligibly small,

The form factors Fggpand Foiq of the six- and nine-qu-
ark systems have been calculated in the relativistic os-
cillator model (ROM) /1-3.8,7/  making use of parametriza-
tion from refs.”’®3/ for the functions of relative motion
of 6q and 3q clusters. The parameters were chosen the
same as for ®He. As in the case of 3He, the important ro-
le here is played by the interference form factors. Note
that just because of the interference one gets the Cg am—
plitude of 6q admixture to be chosen negative and of 9q
admixture of Cgpositive. Only in this case both quT and
Fgqr become negative and give a proper contribution to the
total form factor of °He. Fig.1 shows the results of cal-
culation’8/ and comparison with experiment/8/ of the 3He
form factor. In calculating 3H we preserve the signs and
values of the channel amplitudes the same as for 3He:

Cy = 1.0092, G;=-0.3297, C3= 0.0736., As is seen from
fig.2, this allows one to explain the behaviour of the 3H
form factor in the whole region of measurement /4.9/ at
momenta transferred up to q° = 0.9 (GeV/c)2. It is seen
that the agreement with experiment is achieved in ‘the most
critical region of the second form factor maximum as well,
what is hardly attainable if only nucleon degress of
freedom are taken into account. The 3H form factcr |Fgyl
has a minimum at q% ~ 0.5 (GeV/c)%lF} ls at 4%~ 0.6 (GeV/c),
and the second maximum IFCH ,at 42 ~ 0.66 (GeV/c)Z
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Fig.1. Form factor of *fe: the solid line is
the calculation taking account of 6q and 9q
admixtures; the dashed,the impulse %Fproxima—
tion for the three-nucleon channel ’ the ex-—
perimental data are taken from ref. /8/,

Fig.3 shows the contribution to the 2H form factor of
individual terms |F11‘{F ' IlFQqu At chosen values
and signs of C, and C the form factor FeaT turns out
to be negative at q® < 2 4 (GeV/c) ,and at large q?, posi- .
tivejFgqp< O at all ¢® < 3 (GeV/c) The dominating cont-
ribution at q 2<0.5 (GeV/c) comes from the nucleon chan-
nel form factor Fi; and at O. 5 < g2 < 1.5 (GeV/c)®the do-
minating is quT,whereas at q > 1.7 (CeV/c)g.the form
factor Fgqr. Note that the contribution of |Fgqr | and
]ngTl at g2 = 0 is approx1matu1y 27 and O 01% respective—
ly, though the values of Cgs 15,4% and C = 0.547. This
is due to the fact that the interference terms Flzand Fog
in (3) and (4) are of opposite sign (C< 0!) so that the
different terms in FeqTand ngTpartlally compensate each

other.
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Fig.2. Form factor of 3H. The notation is the
same as in Fig.1l. The experimental data are
taken from pefs,’49/,

From the above analysis we can make the following conc-—
lusions:

1) Inclusion of multiquark admixtures in 34 is necessa-
ry. X
2) Amplitudes of Cgand Cg4for 3H are evidently similar
to those obtained for the nucleus 3 He.

3) Interference of multiquark and nucleon channels
plays an important role in analysing experiment.

4) Calculations have shown that the contributions of
nucleon, six- and nine-quark channels are divided along
the momentum transferred. Therefore, to estimate the role
of nine-quark admixtures, the form factor of the nucleus
3H should be measured at q2> 1 (GeV/c)Z2.
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Fig.3. Form factor of 3H: 1 - is the contribu~
tion of 6q channel |Fgoml, 2 — 78 the contri~
bution of the 9q channé?‘ngqT[, the dashed

line is the 3H form factor impulse approximation
for the three-nucleon problem /15/
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