


. 1. Introduction .

Conventional phenomenological.quark models _describingl low-energy properties of
baryons treat nucleons.as consisting:of onlyiup and down quarks. So-it naturally
comes as a big surprise when some recent measurements and .~theoretical analyses
indicate a.possible existence of a significant strange.quark: content:ir the nucleon,
For example, new analysis of the sigma term {1] in pion-nucleon scatteting suggests
that about one third of the rest mass of the proton comes from s3 pairs. The
EMC measurement of the spin structure function of the proton. in:deep-inelastic
muon scattering [2] has been interpreted as an indication of the strange quark sea
s5 strongly polarized opposite to the nucleon. spin, leading to the, conclusion that
the total quark spin-contributes little to the total spin:ofithe proton.: A:similar
- conclusion has been drawn from the,BNL elastic neutrino-proton.scattering [3, 4].
These have prompted.a set. of new experimental proposals [5] to measure the neutral
weak form factors of -the nucleon: which-might be sensitive to the strange-quarks
inside the. nucleon.. An intriguing idea as proposed by the guest of honor:of. this
Symposium, Professor Henley and-his collaborators:[6, 7},:is to directly probe the
strangeness content.of the proton by the lepto- and photo-production of ¢-meson that
is essentially 100% 55. The idea is to.determine the amount of the s3-admixture in the
nucleon by isolating the contribution.of direct knockout of s3 cluster to the medsured
cross section.- Henley at, al..[7] carried out a calculation’in‘a non-relativistic quark
model (NRQM):that contains some'strangeness admixture in the proton.«They found
that the direct knockout contribution is comparable to the prediction of the vector-
meson dominance model (VDM) of dlffractlve production (8, 9, 10] if a (10-20)%
strange quark admixture is assumed.

The knockout contrlbutlon is closely related to the ~hadron form factors whiich
in a non-relativistic quark model depénd on the three momentum transfer squared
q* = —¢* + v?, where ¢ and v are the four- momentum and energy transferred to the
hadron system, respectlvely In the con51dered klnematlcal reglons of ¢ productlon
the mmlmal value of g% is about 3 6 GeV2 It is clear that the momentum transfer in
 this reglon is too large to use the non relat1V1st1c quark model because its predrctlons
for hadron form factors are in poor agreement w1th experlment ‘at q2 > 0.3 GeVT
Furthermore only the $5- knockout from ‘the proton was con51dered m Ref [7] and
the process of direct knockout of the uud-cluster was left out as it was argued to be
suppressed. o AREEI ool

In this talk, we report a calculatlon wh1ch 1mproves the calculation of Ref. [7] by
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taking into account the relativistic feature of the process with the use of relativistic
harmonic oscillator model (RHOM) [11] which describes the nucleon form factor in a
wide kinematical region’of the momentum transfer, up to 25 GeVZ, and reproduces
the quark counting -rule.. We find that the direct knockout mechanism is compa-
rable to the VDM diffractive production if only (1-2)}% strange quark admixture
is assumed. The contribution of direct uud-cluster knockout as well as the interfer-

ence between the s3-knockout and the uud-knockout is also calculated and discussed.
2. Kinematics and cross sections

The one-photon exchange diagram for ¢ electroproduction is shown in-Fig. 1.

The four momenta of the initial electron and proton, final electron and proton, the -

produced ¢ meson, and the virtual photon are denoted by &, p, k', p’, g4, and
-q, respectively. In the laboratory frame, we write k = (E.,k), k' = (E', k), p =
(E,p)#(MN;O); where My is the nucleon mass, p’ = (E',p"), 95 = (wg,94), and ¢ =
(v,q), respectively, 0 is the electron scattering angle defined by cos @ = k-k'/ |k| |k|.
The other invariant kinematical variables are v = p- ¢/My = E, - E., the minus of
photon mass squared Q% = —¢?, the four-momentum transfer squ_ared to the proton

~ t=(p—p)?, the proton-virtual-photon center-of-mass (CM) energy W? = (p + ¢)?,

and the total energy squared in the CM system s = (p + k)2. :
In terms of the conventional T-matrix elements TY;, we find the triple-differential

cross section of the: ¢ electroproduction in the laboratory frame in the form of

o WE!E'wy
dWdQdt ~ 4MZE.|K||q] (27r)3

IT/gP (1)

where
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with oy 1 the correspondmg azimuthal angles

"The diffractive productxon has been wrdely used to descrlbe the vector -meson
photoproductlon and electroproductlon [8] In the VDM of dlffractlve productlon

process deplcted m Fig. 2(a), the virtual photon turns into ¢ meson which then

scatters dlffractwely w1th the proton through the exchange of a Pomeron The
tr1ple dlfferentlal cross sectlon predicted by VDM is [71]

dPoan . dPoan _
dWdQrdL deQ?b“‘ex"{ ~bsft-t-(Q )” 8

g

where the exponential slope be in ¢ production is determmed from the experlment
and t_(Q?) is the pOSSlble maximum “value of t (tis always negatlve) The corre-.
sponding double dlfferenhal cross section d20d,ﬂ/deQ2 predlcted by the VDM is

given as

d'zGi 2 2 '
e ;52 = (2m)Tw(Q ,W.)adm(Q‘,W), SRTEIE o (4)4
, o(0,W)  pi(0 ‘

where Ty (Q? W) is the flux of transverse virtual photons in the laboratory frame,
M, the ¢ mass and ¢ the virtual photon polarization parameter. The factor (1+€Ry)
corrects for the fact that photon has a longitudinal component for Q2. #-0. The
term p3(0)/p3(Q?), where p,Y(Qz) is the virtual photon flux in the photon-hadron .
CM frame, accounts for the Q*-dependence of this flux. o(0,W) is the observed
photoproduction cross section. The exponential factor arises from the fact that the
physical range of ¢ is reduced for Q? > 0. As in Refs. [7, 8, 9, 10], we will work with
the quantities with 'y (Q? W) factored out from the triple and double differential
(d*0/dWdQ?)/ (2xT'w (Q*, W)).

Figure 2(b) corresponds to the process where an s3 pair is directly knocked out
by the photon and Fig. 2(c) to the direct uud knockout. It is also’ possible that
the system would go through hadronic intermediate states like NV and 'N* before ¢
meson.is emitted. Such processes may give important contributionsand’should be’
studied. Here we focus only on the direct kriockout méchahisms and leave the others
for future study. ’ ' o '

electroproduction cross sections, ‘e.g., o(Q?, W) =

The knockout amplitude T; in the one photon exchange approx1mat10n may be "

written in the most general form as

i

(Z?k)dé(ﬂq—.p’ .—’é¢>)Tf'f,‘.=l27r)‘-'5(p+q o —%)(h/IJ Ih> <k |J lk> (6)

where <ffJ"e|z> are. the hadron. and electron electromagnetlc current’ matrlx cle

ments, respectlvely The electron matrix element is given by

<k i 'k> \/E F’]" - \/E El “m'(k;)f%um(k)v =74, M
where M, is the electron mass, u.,(k) the Dirac spinor for {he eléctron (m denotes

the spin projection) normalized as T = 1, and A, the “external” electromagrietic
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field. The hadron electromagnetlc current matrix element depends on the model
for the descrlptlon of the initial and final hadron states |his) and the form of the
electromagnetlc current operator J" Here we approx1mate J" to be the sum of

one-body current which enables one to represent the amplitude TY; as
Ty =T5 + T3, (8)

where the first term describes the interaction of the electromagnetic field with the s
and 5 quarks, i.e., the s3-cluster knockout, while the second one corresponds to the

uud-knockout.

3. Wave‘ functions in the RHOM
Followmg Ref. [7} we wr1te the constltuent quark wave functlon of hadrons in the

Fock space as
O =, . e
)= Alludd) 48 [aol{fuudd @ 55°)4) + auf{fuudt @ 511, ()

where B2 is the strangeness admixture of the proton and (a2, a?) are the spin-0 and

spin-1 fractlon of the s3, respectively. . The superscripts (0,1,1) represent the spin of

2
each clus_t.er. Normallzatlon of the proton wave function gives A2+ B? = a2+ a2 = 1.
It is supbosed,that the quarks in clusters are in a.relative, 1s-state with respect
to the cluster CM. Parity consideration requires.that s3-cluster be in a relative p-
~ wave w.r.t. the uud-cluster.. '‘Symbol ® in Eq. (9) means the vector addition of
the spins of the uud and s5 clusters and their relative orbital angular momentum
L (£ = 1) in a proton. It is also assumed that.each quark cluster in Eq:: (9) is

described by the spin-flavor wave function combined with the totally antisymmetric

color SU(3) wave function to form a color singlet. The spatial structure of the

hadron is determined by the effectlve confining quark-quark interactions, which, in
the following, is approxﬂnated by the relativistic harmonic oscillator potential.
The RHOM as first. used in Ref. [12] for the study of the proton form factors, en-

ables one to take into account-the Lorentz contraction effect of the comp051te particle *

wave function. This essential relativistic effect becomes important at large Q? and
provides an explanation of the dipole-like Q? dependence of the elastic nucleon form
factor. Because of this advantage, the RHOM has been widely used for the descrip-
tion of the hadron properties at large momentum transfers. [12, 13, 14,15, 16, 17],
in spite of some inherent theoretical difficulties in the model [13; 18].

4

- In RHOM, the spatial \motion of.a five-quark system is described by
(ZD — K Z (:z:.-—-:z:j)2+Vo)\I/=0, L B (10)
, - t#]-—l ‘ e : L LT
where « and V; are the usual harmonic oscillator model parameters; and the four-

vectors squared are defined as z? = z2 — x? and O = 2 — V?. The equation can be

diagonalized using the relativistic Jacobian coordinates -

. 51 = %(152 + 13——2z1), b= %(13 - :l:z), , p= %(z ~T4),
X \/‘($1+.’E2+z3) [(:u—{-:vs X TZ:E,, . v' l(ll)
im1 N A L

where the labels i =1, 2,3 refer to partlcles in the uud-cluster and t Z 4 5 to theA

$3- cluster In terms of the Jacoblan coordmates Eq (10) becomes‘, ,

TRty

‘['ax+23<mu;ozv2)+”vo]¢=o, T w
with w? = 5¢ and v = (&1, &2, p, x)- In‘the rest“'vf"r'arne p = (Mn,0), the ground state
spatial wave function in.the RHOM can be written [T T S A e )

s

\P=e-‘M~X°/ﬁwim.A(51,5‘2“;p,x);"\pmu(p,fl,fz,p,x) Hw piv), (13)

Vl/here e e ’~\"‘. N
1/’(0) ( )exp{— wu(vo +U )} (u_ {1,52,,7), - '; o
(x) \/2Tx( )xlexp{ xo+x ) FEEE (0
and Ty D e L Py 1.5,: o . ,

4

Xo = Xai: X = ?E(Xw‘i Xv);

with A belng the prolectlon of the clusters relative orbital angular momentum £=1.
The functions in Eq. ( 14) can be wrltten cova.rla.ntly in any arbrtrary frame w1th
= (E,,p) using the identity ‘

—(u3+u’)=g2—2(%)2. | .’ (15)
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Note that in the covariant wave function of a state with momentum p,, the argument

of ‘the Hermite polynomial contains the component of the space- -like four vector
—(p-v/MZ)pu- .

Wlth the spin-flavor degrees of freedom we can write the total intrinsic wave

function of a five-quark system.as .. . -

q,i,,t_m‘,’.—_"am Z <2 m 1)\|3 m,> <] m; jss m,,‘ mJ> \Il,m,\(pl;‘ o (pmm ) /(1’6)

2mj.A,
m,m,y

wud

where do =1land o = \/— Here <,9 o’

and 991" | are the spin-flavor wave functions
of the uud- and s§-clusters, respectlvely For s1mplicity we drop the color wave
function. Intrinsic wave function of the three-quark component in a proton as well
as the diquark ¢ meson in the final state have the similar structures.

The next- point to be ~considered is the hadron electroma.gnetlc current. The
RHOM describes qua.rks as splnless pa.rtlcles Therefore the 1nteract10n of the quark
spin with an external electroma.gnetlc field has to be introduced into the model by

hand. We use the followmg relatrvrstlc prescrlptlon for the electromagnetrc current

opera.tor oo R
T T AR [ ¢ 1))
where J;‘un;‘ comes from the usual gauge “minimal substitution,” Py — p.—eCA,,

.in the relativistic equation of motion (10), so that _
. o [ SRR LA L R

ne

Jinge = C(ng) Y exlprub(z — z4) + 6(z — u)pil, 19
k=1 ,

where n, is the number of quarks, and the constant C is determined by the normal-

ization condition for elastlc sca.ttermg hadronic current ike. , Je (q) —+easqg—0 It

gives C(ng) = ny/2Mn. The second_ term in Eq. (17) concerns with the interaction

~of the quark spins with the external electromagnetic field and has the similar form

in both the relativistic and NR models as

o ."" oxV : .
Jr{l‘\agp_\(O)’ Z kﬂk&(z—zk) 2M )’ (19)

-kl

A

where the ma.gnetlc moments /,Lk s are chosen to be the sa.me as in the NRQM [7]

na.mely, Kud —' =3 a.nd ,u, MN/M ~1. 88, where M is the 5~ quark mass

4 The amphtudes ?

Given the proton wa.vefunctlon and the electromagnetic current, one can eval-
uate the T-matrix for the ¢ meson electroproductron For the 55 knockout process

the amplitude reads

Tji = —2A4" Bag (3 my 1My i) 372252 [q x Al (20)

Y 2My
where m, is the spin projection in z-direction of the outgomg"qﬂ‘ and I3 is given as

PR

(2n)'6(p+q-p —q)Ii = /dzn <z (21, 75, 23) V] (24, T5) Wp (1, - ., T5),
: ’ Coian)

which leads to
I =T Fubn(s), @
with |
1 = [ daden o, o6, &),
Fi= / dpe™ VY (g5 0)91 (95 ) | _
buaa) = [ VT i) (23)

Note that F,; depends not only on q*(Q?, W) but also on ¢, because the intrinsic
wave function depends on g4. I'** also depends on t through the p’-dependence of
the intrinsic uud cluster wave function in the final state.

From Eq. (20), the spin-averaged amplitude squared is obtained as

1 S5Y; ’ 2 s 0 0
|155I2=, ABao ;T V,E(p)fbi2 cos 2{ *+ f3%tan® —}, (24)

where f;* Q2/4M;‘Q and f3° = q"'/"M2 The momentum"distribution V(p') is
relatod to the momentum drstrlbutron of the outgomg proton

|‘/ss(p )I2 3 Z'wss/\(p . o » : (25)

Note that the normallzation of IV(p')[2 is diﬂerent from: the NR one because of
the different normalization of the intrinsic spatial wave furictions and the ba.dditiona.lv

integration over the time variable in the RUOM [19]. In the NR case we have the



usual physical normalization, i.e., one baryon number per unit volume. We keep this

normalization in the relativistic case by renormalizing V — V = cvonstf. x V with
S S | ,‘ i ,2,
[ aeslver=1. B

The final form of the distribution |V,;|? is

1 2 “v,(p) o Y B 5 2
GO = ity 9 =P p {50z (97 - dott/o7 003 20
with dg; = 3/5 which approaches the NRQM results for p < M;{, and w, = ;w,&NR)

[19]-

< Similarly, we obtain the amplitude of the uud knockout as

A* Bal
V2

uud __
Tped =

3.m’ A

where the overlap integral I¢*¢ can be obtained from Eq. (21) by substituting z, for
z4. This gives 134 = %44 F o atbuud a (gg) With

el = / d* ppy(aa; p)0E5(pi p),
Fu.u.d - /d451d45 C \/2711 E;,‘ﬁuud(p Elv EZ)ltbuud(pv 517 52)
Bt (g5) = / e Tors= AT, (). (29)

The four-vector operator F:*¢ reads

Fo = (Fo, Fy+ Fu), . (30)

where

q _ 5" -q-¢ +2uq2/E)
5psm0,,,, gl A,
F,. = _3ATN__( coscp +ysmcp)+12MN(axq), (31)

w1th ¢ the azimuthal angle of qg. Fuud'is not gauge invariant and gives wrong

results at small Q"’ We amend it w1th the follow1ng gauge 1nvar1ant modlﬁcatxon

l .7:"‘“ (-7:07 -7:]|+-7:J_) " leth j:ll =ef°'(F’ ‘ (32)

> (3 LN my) (imy Lmglhme) 134 (o3 | F|pd, ) A%(28)

It leads to k . TR e e

) 0 0 Lo V7
d{:““Vm(qt) | cos’—{ ““"+f;‘“" tan 5} (3

T3 = 1ABaiF., :

where V,, has the same form as Eq (27) with the substltutlon d,, - duu,,v = % and

f1,2 are

fr e QZ/4MN)[1+f°§1 WO MY,

3 wq? 2M, R .7

We see that in the RHOM the dominant contribution to the matrix element for the
uud-knockout comes'from the magnetic part of the hadronic current. ‘This explains
the successes of some calculations on hadron form factors that use the non-relativistic
structure of the quark.current operator ‘with the proper form of:its magnetic part

Sxmxlarly to the previous cases we find the interference term-as--~ "~

i3t

|T"“ , |AB|2a0a1 %4 |FodF, r““dr” uud(q¢)ms(p)coso,q¢|
0 0 faoe O e M
 XCint €OS 5{ +f 2} . S (35)
e ] ) IR ’ .

LRI

where cjny > 0 7, numerxcally
- The mam dlfl'erence between the non- relat1V1st1c results of Ref [7] and the rela-
tivistic ones ‘comes from the d1fferent express1ons for the overlap mtegrals Fuud, Fus 55
F‘“‘d ‘and T%. In the evaluation of overlap 1ntegrals we assume that the osc1llator pa-:
—2

rameters w’s are the effective ones, and take wei = = w, f = r and wp' = wp'f = gr

The resultxng overlap 1ntegrals are

i Lk

_ ’ t -2 . Tq .
E 2*t — i o . ) p 1. ey, :
F“f*,("“,?.t g ZM"fv)- o {75 l S

AR ER PERN ARSI R AR

M, S
(qz,t) = (w—:) exp {— ‘ S (37)
uud __ ¢ S5 __ o SRR

where . L , o L R
- 2E’—V 2‘; . & pl?l_qg Lo . L tq2 iy 1+p _q‘b ¢ 39)
h=a B L A qz_?MNw;s ; o - (

From Eqs (36 38), 1t is apparent that (x) the overlap mtegrals I‘ wd and T'*% are

smaller than 1 over the entire range of ¢ as in the NRQM and I'** decreases with
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increasing —t while I'**¢ increases. This brings some suppression of the RHOM am-
plitudes; (11) the overlap 1ntegra.ls Fwd and F,, depend on the effective momentum
transfers g%’s, “which are functions of ¢ at fixed Q"' and W. It can be seen from Eq.
(39) that ¢f < q? at.t ~ tmin.and ¢2 < q? at ¢~ tmax, Which leads to the strong
enha.ncement of the RHOM results in comparison W1th the NRQM ones.

5. Resuits and discussions

We fix the model parameters as follows: dimensional parameter rZ is chosen to
reproduce the empmca.l proton (uud) magnetic form factor up to Q2 ~ 10 GeV?,
which leads to r,=r;"" /c¢=0.53 fm, and, using the experimental value of 7'“”( 0.83
fm), the scale factor.is fixed as ¢ = 1.566. It is interesting.to note that numerlcally
this factor is very close to. the scale factor ¢ =-1.5 used in the NRQM calculation
[7]. Parameter 7,5 is.chosen to be ry; = r¢/c and r4 = 0.45 fm; with the same scale
factor as for the uud cluster. Parameter Wy is determined for the dlstrlbutlon V(p)
to reduce to that of:the NRQM at |p| — 0. The strangeness probablhty is taken to
be B? = 0.02 assuming that 2 = a2, .

Displayed in Figs. 3-5 are the RHOM pred1ct10ns For comparlson we show both
relativistic and NRQM predictions of the Q? dependence of o(Q?, W) [19] in Fig. 3.

Here, the VDM cross section 1s .given by . sohd line and the RHOM predlctlons on

the s3- knockout uud knockout a.nd the mterference are by long-dashed, dash-triple:

dotted, a.nd da.sh double dotted hnes respectwely, whereas those for the NRQM by

dotted da.shed ‘and da.sh dotted hnes respectlvely We ﬁnd that at large transfer

‘ momentum ie, Q¥> 05 GeV2 the RHOM predlctlon exceeds the NRQM result
and the dlfference reaches several orders of magnitude. This is malnly due to the
new functional dependence of the overlap mtegra.ls F,.q and Fys in the RHOM. The

rela.tIV1st1c modification” of form factors is’ more crucial for F,,.4 than for F,; because
the dimensional parameter r in- Eq (36) is: Iarger than that of Eq. (37). Only at
stnall values of (2, the RHOM result for 55 knockout is compa.ra.ble or even smaller
than that. of the NRQM pred1ct10n In this region the effect of enhancement in the

form factor F,; is smaller than the effect of suppression in the overlap integral T'*%,

. as was discussed above. In addition, we find that the s5 knockout prevail over the -

uud knockout at. ﬁmte values of Q% and that the 1nterference term is small:
“In Flgs 4-5 we present the t- -dependeiice ‘of the cross section. At-Q? & 0, 02
GeV? (Fig. 4) RHOM predicts strong enhancement of the uud knockout (dotted Ime)

while the 53 knockout (dashed lme) is'smaller than that of NRQM. ThlS is due 'ro thc

SAITAR W ! ¥ AT L R R [RE e
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Figure 1: Feynman diagram for the one-photon exchange electroproduction of

¢ meson from the proton.

Figure 2: (a) Diffractive ¢-meson production within vector meson dominance

modcl by incans of the Pomeron exchange; (b) s3-knockout contrlbutlon to the e]cc-

troproduction of ¢-ineson; (¢) wud- knockout contrlbutlon e
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W=2.1 GeV
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Figure 3: The Q2 dependence of the virtual photoproductlon cross section
o(Q* W) with W=2.1 GeV in RHOM and in NRQM The curves are as follows.
The diffractive cross section - solid line; RHOM: s5 knockout cross section - long
dashed line, uud knockout — dash dotted-dotted-dotted line, interference term ~ dash-
dotted-dotted line; NRQM: 55 knockout cross section — dotted line, uud knockout -
dashed line, 1nterference term — dash dotted line.

105 o (Q .W,t) (barns/GeV®)

: F Q°=0.02 GeV*
10 '°§

107k
10 -
- 10_'“%

10

10 74|

10 —lz-...;«n:xuIlnnllnnljl.n-xnuxlunJ_
-1.5 - -1.0. -05 . 00 t (GeV?) ...
Figure 4: The t-dependence of, the virtual photoproduction cross section

o(Q? W,t) with W=2.1 GeV and Q* = 0.02 GeV? in.RHOM. The cur\.l,es are.as
follows. The diffractive cross section - solid line; s5 knockout — dashed line; uud
knockout - dotted line; interference term — dash-dotted line.

12 .

suppression of I'¥, which increases with increasing —t. Therefore, at large —t. the
uud knockout gives the dominant contribution. The interference term (dash-dotted
line) is still negligible. At @2 =1 GeV? (Fig. 5) the diffractive production (solid line)
and s5-knockout are close to each other whereas uud-knockout dominates at large
—t. The contributions of the interference term to the total knockout cross section
is not important. We find that the interf_erenoe‘term gives no more than 10-15%
correction to the total cross section.. . . N k . o

By analyzing the cross sections, we conclude that the knockout contribution is
cornparable to the diffractive VDM ¢ meson production even with 1-2% strangeness
probability in protoﬁ. Note that this result arises mainly . from the Lorentz contrac-
tion effect and is not sensitive to-the expressions of hadron electromagnetic current
in the relativistic model.. ‘

o (Q4W.4)  (barns/GeV')

107

T T
N\

Q°=1.0 GeV®

10~

T

uud |

10 ~°

T

10 ~10

/
. l-. | R /
-1 - — T T L
107 7 /7 int.
5 / RN
i / o \4; t4
1o ™% - p \.
. : 4 : / . \ N
-13 |tr‘|‘in“ll“/xinnilnlnx'aullnnunhynu
10 -2.5 -2.0 -1.5 -1.0 . -0.5"
t (GeV®)
‘Figure 5: The t-dependence of the virtual photobrdduotion cross section

o(Q?, W, t) with W=2.1 GeV and Q* = 1.0 GeV? in RHOM. Notation is the same
as in Fig. 4.
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6. Summary

In summary, we re-estimate the electroproductlon of the ¢-meson from proton
within the uud:s3 clustér model. Our calculation is based on the RHOM which
takes into account the main rela.t‘lvistic effect, namely, the Loreitz contraction of
the composite particle wave function. Qur results strongly support the proposal of
Henley et al. [7], i.e., to use the electro- and photo:production of ¢-meson for probing
the 55 content of the fiucleon. Even’ with ‘only 2% admixture of strange quarks; the
RHOM predicts that the direct knockout mechanisms’ give comparable contribution
to the diffractive pr’oduction.b The strorig difference found in the t-dependence of the
s5- and uud-knockout cross sections could be useful for testing the ss-uud cluster

model of the proton and it can be checked in future experiments at CEBAF
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;‘Tmoa Al I/I., Orx E.; Star 11, 3 S e e E2-05-48 |
-3nexrpopo>1<11enne¢ MCBOHOB Ha nporonax : o e :
: L'B MOZICJIPI penﬁmsncrcxoro rapmonnqecxoro ocummmopa

AHaJIPIBprCTCSI 3nexrpopox<11enne ¢ MCBOHOB Ha nporonax Ha ocnone_
~uud = SS-KJACTCPHOM MOJENH C uenb}o Bosmoxnoro onpenenemm CKPBITOM

" BUCTCKOIO rapmonnqecxoro ocunnnsnopa xoropasr ecrecheHHhIM oépasoM;
:qubxsaer JIOPEHUEBCKOE * COKPALICHAE npononbﬂom paamepa ClesaHHon
'cncreMbI Hanzxeﬂo YTO BHIXOA ¢-ME30HOB npn Bhlonaamm ss—xomnonem'hl
M3 HYKJIOHA CpaBHPIM o BEJMUMHE C” npezxcxasaﬂneM zm(bpaxunonﬂom POX-
‘zxe}msr B Mozerm Bexropnon I(OMPIH&HTHOCTPI B TIPEANOJIOKEHUH, UTO CKPHITAst

krouy MOMEHTA H Moryr 6bITb pasauueHBl sxcnepnMeHraano =
. Pa6oraBb1nom{eHaBJIaGOpaTopnn reopernqecxon (bnsmm MM, H H Boro-
f‘mo6oaa OI/ISII/I M B HaunonaanoM TaHBaHbCKOM yHnBepcmere T annen,?;
TaPIBaHb. P R L '

S

Hpenpmn‘ O61>e11uueuuom m{c'm'ry'ra smepubxx uccnenonanm{ Ily6na. 1995

: ;TltOV AL, Yongseok Oh, Shin Nan Yang ,
: Electroproductxon of ¢- Meson from Proton;," i
',thhm Relatlvxstlc Harmomc Oscxllator Model

 E2-95-48

;We analyze electroproductlon of ¢ meson from a proton w1th1n a uua’ ss_;y

sxderatlon is based on the relatxvnstlc harmonlc oscillator quark model Wthh :
| takes 1nto account the Lorentz contractlon effect of the hadron wave functlons ‘
| ‘We show that.the knockout mechanisms are comparable to the vector meson-
"dommance model, of. dlffractlve productlon if only (1—2) %, 'strange quark
o ,admlxture is  assumed.” The- uud- ‘and ss-knockout cross . sections have
2ia quahtatlvely dlfferent dependence on the four-momentum transfer squaredv
'to the proton and may be distinguished experlmentally :
A_ : The investigation has been. performed ' at- the Bogollubov Laboratory; o
: ,_of Theoretxcal Physxcs JINR and at the Natlonal Talwan Umversny, ,Tmper,; Hi
: ;:Talwan S R IEN : ‘

‘ f»crpannocrn B NIPOTOHE. Hame paccmorpenne ocnosano Ha MOZIGJIPI penstu--|.

i'crpaHHocrb cocrannsrer Be.IIPllIPIHy 1—2%: Hpnqu CEUEHHS. Bblénaannsr uud- |
‘M5~ macrepoB ¥MEIOT KaueCTBEHHO Pa3HyIo SHBPICPIMOCTI: oT nepezxaHHoro npo- A

,cluster model as a probe of the strangeness content of the proton. Our con- | .




