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We calculate the left-right asymmetry parameters A™, B™, and Cy  in the polarized e-d and e-p
deep-inelastic scattering processes for two recently proposed ununified models, in which the quarks
and leptons transform nontrivially under different electroweak gauge groups. We then compare the
various asymmetry parameters in these ununified models with those of the standard electroweak
model. None of the ununified models can be discriminated from the standard model through mea-
surements of the parameters A=, B™, and C; . Both of these models are markedly distinguishable
through measurement of Cy, which is particularly sensitive in the range 0.3 <y < 0.5.

PACS numbers(s): 13.60.Hb, 12.15.]i, 13.88.+e, 25.30.Fj

I. INTRODUCTION

The remarkable success of the standard electroweak
model at low energies has encouraged formulation of vi-
able alternative theories with expanded gauge groups [1]
and motivated measurements of parameters [2] which
can discriminate these theories from the standard model.
Cahn and Gilman [3] have shown that some of the exten-
sions of the standard model can be distinguished through
measurements of asymmetry parameters in the deep-
inelastic scattering of polarized electrons by unpolarized
protons at Q2 = 1 GeV?2/c2. It is this point of view which
has motivated us to calculate the asymmetry parameters
in two recently proposed models [4, 5] in order to estab-
lish their distinguishability from the standard model.

Recently Georgi, Jenkins, and Simmons [4] have pro-
posed an extension of the standard model (hereafter re-
ferred to as the partially ununified model) based on the
gauge group SU(2), ® SU(2); ® U(1)y which partially
ununifies the standard model in the sense that the left-
handed quarks and leptons couple to different SU(2)
gauge groups and right-handed fermions transform as sin-
glets under both. Several authors [6-8] have undertaken
some phenomenological studies such as the hadronic de-
cays of W’s and Z’s, forward-backward asymmetries in
ete™ — ptu—, bb processes, B°- B0 mixing and the de-
cay widths I'(Z — !*17) and I'(Z — hadrons) in the
context of this partially ununified model and obtained
some constraints for the model parameters.

Another fully ununified electroweak model [5] has also
been recently proposed which ununifies completely the
quarks and the leptons based on the group G,r ® Gir
where G, = SU(?)qL ® U(l)yy and Gy = SU2)iL ®
U(1)y:. The quarks (leptons) transform under G4r (Gir)
exactly as they do under the standard electroweak model.
In this model the charged-gauge-boson sector remains the
same as in the partially ununified model, but the neutral-
gauge-boson sector has been enlarged due to the inclusion
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of another Z, of course, the lightest of which is the one
corresponding to the standard model.

The ununified models were originally proposed as yet
another possible extension of the standard model. But
afterwards it was found that in some grand unified the-
ories such as SU(15) or SU(16), where baryon number is
a gauge symmetry, one can embed the ununified models
naturally. In these theories it is possible to suppress pro-
ton decay and one can have unification at low energies.
These theories require ununified models to be present at
the TeV scale [9]. Thus, observing a signature of the
ununified model in various asymmetry experiments can
imply low-energy grand unification and very rich and in-
teresting new phenomenology in next-generation experi-
ments.

In the present work we focus our attention on the mix-
ing of weak neutral gauge bosons in the partially ununi-
fied and fully ununified model which leads to the devi-
ations from the standard-model prediction in the weak-
neutral-current sector and we propose to calculate the
left-right asymmetry parameters A~, B~, C[ g, in deep-
inelastic e~-d and e™-p scattering in the context of both
the models and compare them with the standard model.

Our analysis shows that none of the ununified models
can be discriminated from the standard model through
measurements of the parameters A=, B, and Cy in the
deep-inelastic e-d and e-p scattering processes. However,
both the models can be distinguished from the standard
model if the parameter B~ is measured for values of y in
the range 0 < y < 0.1. Interestingly the parameter Cy
in e-d and e-p scattering will unambiguously discriminate
the partially ununified as well as the fully ununified model
from the standard electroweak model.

The structure of the paper is as follows. In Sec. II we
describe the models and the new parameters entering in
them. Section III contains our calculation of the various
asymmetry parameters in these models. The results are
presented in Sec. IV. We summarize our analysis in Sec.
V.
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II. THE MODELS

In this section we briefly summarize the essential
features of the two models. The first one [4] ununi-
fies the SU(2) group while the second one [5] ununifies
both the SU(2) and the U(1) groups of the standard
SU(2)L ® U(1)y electroweak model. As a result, in the
first there will be one extra neutral gauge boson, whose
mixing with the fermions will affect the asymmetry pa-
rameters, while there will be two extra neutral gauge
bosons in the second model, both of which couple to the
fermions.

A. Partially ununified model

The representation contents of quarks and leptons in
the model [4] based on the electroweak gauge group
SU(2), ® SU(2); ® U(1)y are as follows:

L = (2,1, %5-) L =(1,2, —%)
qRE(]-)l)Q) IRE(I)IJQ) .

The gauge-covariant derivative is given by
D* = 0¥ +ig, Ty Wi, +ig T W, +ig'YB* , (1)

where T and T}, a = 1,2, 3, denote the SU(2) generators
and Y is the usual hypercharge generator. W/, wi,, B#
denote the weak gauge boson eigenstates and correspond-
ing coupling constants are g4, g1, and g’. Two scalar fields
¥(2,2,0) and ¢(1,2, %) are necessary for the spontaneous
breakdown of the electroweak symmetry to U(1)em when
they acquire the vacuum expectation values (VEV’s)

(m=(%),

®=(5 0) -

The electric charge @ is defined in terms of the generators
of the partially ununified model as

Q=T5+T5+Y . (3)

The neutral gauge boson eigenstates can be expressed
as

2)

Ay =sussWiy + swegWy + cu B*
Z{‘ = cw(S¢W;q + C¢W;’) — sy B* | (4)
Z; =C¢W;q - S¢W3“I y
where A is the massless photon and Z} and Z} are the
two neutral massive weak gauge bosons. The squared-

mass-matrix (M2) for these weak neutral gauge bosons
can be written as

1 -l
A@—M%(°“ °“>) (5)
= : ,

e H T

T Cecw

where s4 = sin¢, ¢y = cos ¢, sy, = sinby,, ¢y, = cos by,
z = 5;—:, and My is the tree-level charged-weak-gauge-

boson mass in the standard model. Here 6,, is the usual
Weinberg angle and the additional parameters of the
model are a new mixing angle ¢ and the ratio z. Now
the couplings can be expressed in terms of the two angles
0, and ¢ as

g e , €

== ==, ¢g=—, and ¢ = —. 6

9q 54 y g1 co y g 5w ) g Cw ( )

The gauge-covariant derivative for the neutral sector is
given by

€

DF = 8% + (T3q + Ty — sin* 0 Q) 2%
sw cw
+ig (c—**:fgq - s—“’Ta,) ZP 4 ieQAP (7)
S¢ Co
In the approximation % >> 1 the masses for the Z’s are
¢
given by
5
~ M, - =
MZL z 92 )
(8)
Mwy/z 53
Mz, ~ W\/_ (1 + —¢') .
S¢Co 2z

In the large-(z/s%) approximation, the corresponding
mass eigenstates gL, Zy are given by

s3¢
Zi~ 2+ 22 ¢Z2 )
Zey,

(9)

si Co

ZH%ZQ— Zl.

w
The lighter one of these (Z.), which is dominantly Z;,
corresponds to the neutral weak gauge boson of the stan-
dard model. We intend to calculate the effect of the mix-
ing of Z; with Z; in the various left-right asymmetry
parameters.

B. Fully ununified model

The other model [5] is based on the gauge group G, ®
Gi, where Gy = SU(2)q ® U(1)y, and similarly for Gi.
The quarks (leptons) transform under G, (Gi) exactly
the same way as they do in the standard model and are
also singlets under G; (G,). The representation content
of quarks and leptons in this model are as follows:

w=(27%10),
L= (1,0,2,—%) ,
r=(1,Q,1,0),
r=(1,0,1,Q).

The corresponding gauge-covariant derivative is
DF = 0% — (g, Ty Wia + aiT Wi, + 9,Y, B} + giYiBY')
(10)

where T%’s are the SU(2) generators and Y, and Y; are
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the two hypercharge generators. W{,, W,‘;, , and B}
denote the weak-boson eigenstates and g, g1, gq, and g;
are the respective couplings. Now the minimal nggs
field chosen in the model are ¢, (2, 3,1,0), ¢; (1,0,2,3),
2(1,6, ,— ) and H (2,0,2,0). H is a real field and is
responsible for the breaking of SU(2),z ® SU(2): to di-
agonal SU(2)r. A nonzero VEV of ¥ breaks U(l)y, ®
U(l)yy, — U(l)y. ¢4 and ¢; are used to break the
standard electroweak symmetry and give masses to the
quarks and leptons respectively. The choice of the VEV’s
of the Higgs fields are as follows :

=5 0) ®=e @r=(2).

(o) =(0 w) . (12)
The electric charge in the model is defined in terms of

the fully-ununified-model generators as
|

Zs 1 0 0 ca 0 —sig Cnl
ZH = 0 Cnd ~—Snd 0 1 0 Sni
Zr 0 sna  cna sta 0 cq 0

where
qnqd — lnly
tan 0,4 ~
MY B -G
bl — qqq
tan 04 ~ ,
mf + 1 +¢f — I~ ¢}
il
tanf,; ~ — 2i4n + i’

m? + 12 + ¢}

The mass eigenvalues of the neutral gauge bosons are
given by

—_m2 ]2 _g2°
my In n

1
M?*(Zs)~ 592("112 + 1 +qf +6a+6u),

1
M?*(Zy)» 592("1,2; + 124 ¢2 4 6na— bu1) , (17)

1
M*(Zp)~ 592(13 + g3 — 61a — bnd) ,

where

Opa ~ (Qn‘Id - lnld) tan 0nd )
613 ~ (lla — q1qq) tan Gyq
bnt = —(gnqi + Il tan by

2 _2 2
m2_4a0' witha= 1 2_2u
1= 22 Wa=g§, My =573,
€859 €S5S¢
_ _ -1
L= vtyty, q = velyly 7,

In = Uﬂdﬂ qn = /th;l)
lg= wc;l, qqa = vqcal.

The lightest of these bosons, Zr, which is dominantly
Zg, is the neutral gauge boson of the standard model.
We shall next see how the mixing of these neutral gauge
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Q=T3+T51+Y; + Y. (13)

The neutral-gauge-boson eigenstates can be defined
through the orthogonal transformations:

Zz # 0 0 Cq —S89 an H
Zn | _ | cs —s4 0 0 w3
Zg T cwsy cwCp —SwSs —SuC B,
A S5wS¢ SwCs CwSe CywCo B

(14)

with ¢; = cosi?, s; = sin¢, t; = tanti, ¢ = 0,,¢,6. In

these bases the gauge-covariant derivative for the neutral
current is

D¥F = 8% + gty (t5 'Y, — teYi) Z{' + g(t5 T2 — t4T7) 24
+9c (T3 — s2Q)Z4 + eQA*. (15)

Here T} = T; + T#. The mass eigenstates of the neutral
gauge bosons are

—sn1 0 Z
Cnl 0 Zn ,
0 1 74

[

(16)

bosons affect the various left-right asymmetry parame-
ters.

III. CALCULATION OF ASYMMETRY
PARAMETERS

Following the notations of Refs. [2] and [3] the asym-
metry parameters in e-p and e-d scattering are defined as
follows:

- _ doleq) — dote7)
" do(eg) +do(er)
__ do(eq) — do(e})
B = — N
do(er) + doef)
__ do(ef r) —do(er,r)
LR do(ef g) +do(er p)
where dog = Y (doh, + dop)ei(z) and dop =
S(dot ; + dot g)gi(z), where the summation is over all

quarks and antiquarks. If the Dirac structure of photon-
and-Z—fermion vertex is

Ly (1=78) QL7 + 37, (1+75) QR (P[44, 2(#]
(21)

(18)

(19)

(20)

where Q'}J’fz and Q}’fz
ton or Z(®) couples with left- and right-handed fermions,
respectively, obviously, one then obtains the following
cross sections,

are the strength by which the pho-

Z(O‘)QZ(Q)

Rl + Z QZ m M2 (a) , (22)

i
dO’RR@
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e QIO |°
dotyy, o Rést +ZQ2R:.—114£A(0,) 1-y7°, (23
. Z(a) n2(e) |2
doty QLéz Ly E 324_—]32@ ; (24)
and
. Z(a) n2(e) |?
dotp o QLé?R' + —3{1 Egza) 1-wv*, (%)

where dcri( R)L(Rr)(€7) is the cross section for the scatter-
ing of left- (right-) handed electrons from left- (right-)
handed quarks of type i. In order to get the total con-
tribution one has to multiply each do* by corresponding
weight factors given by the quark-antiquark distribution
function obtainable from deep-inelastic scattering.

Since the electromagnetic current in every gauge model
remams unchanged we have Q], = Q%, = —e, Q}, =

Lo = 2e,and Q] ;= QFy = —3e€. The electromagnetic
coupling e and the weak Fermi coupllng GF are related
as follows,

e=g sinb, ,
Gp 1
= . 26
2v2ra 4 sin®6,, cos?6, M3 (26)
The weak charges of the fermions are given by
Qf = ——(TsL - Q}, sin®6,) (27)
SwCw
z__¢ Y 2
Qe= v (Tsr — Ry Sin 6w) . (28)

Here T3z and T3g are third components of weak isospin
for left- and right-handed fermions, respectively. Similar
expressions for the weak charges QZ() etc. for the other
models can be easily computed by considering the rela-
tions Q2 Z(e) — yZ() _ gZ() and QZ(a) VZ(e) 4 4Z(e)
where VZ(") and AZ(®) are the appropriate weak vector
and axial-vector charges for the respective Z(%)’s.

A. Partially ununified model

In the partially ununified model we have two neutral
weak bosons with mass eigenstates Zy and Zgy and the
corresponding weak charges are

4
7o __¢ (% 2 _1
Qre SwCw (2:c+s"’ 2)’

zZ
Qri=73
and
3 2
Zn — e S¢C¢ S¢C¢6w S¢Cuw ,
Le = s,cw \ 2zcy TCy 2¢q
2
QZH e _ S¢C¢Sw ,
Re = scw Tcy
Zu_ € 3264, n 2336.;512” + CéCuw
Ly ™ s cw 2zcy 3zcy 2s4 |’
3. 2
QZn e 2s4C45y
Ru ™ 5 cw 3zcy ’
o7 e s3ce  s3cesl, _ Cylu
Ld = SwCw \ 2zCy 3zcy 2s¢ |’
Qo B s3c48%,
sw Cw 3zcy ’

where ¢ is the additional mixing angle arising from the
mixing of the neutral bosons associated with the splitting
of the two SU(2)’s. The parameter s4 plays a crucial
role in this model. When s4 approaches zero one expects
SU(2),®SU2):® U(l)y — SU(2) ® U(1)y.

B. Fully ununified model

In the second model,

1 1 1
QZS = — ( Pitgty, 2Ut¢ — 58140;) ,

QZS = —(P]_totw — S1atwsw) ,
Sw

zs _ & ti_.i_}{ﬂ.
Lu™ (P 16t 2t¢ %, )

Zs— ( ==+ stdt Sw) ;
e Sid
= - K'—
Ld Sw (Pl 6to 2cw) ’
e
IZQ‘EI: ;—u— ( P1 Szdt Sw> ,
Zn = ° | _Xtgty + Yty — RO~
Le ™ 95y v cw/)

QZH -— __C-(thtw - thwstU) ’

1
W Y _rrl),
( 3to+ ' )
= 2e ( xte +R1twsw> ,
Sw
ZH= ( X_________ Kll> ,
Ld Sw 3t0 Cw
gg: 35, (X_‘_thwsw)

and
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ZL_i_ ! v i
Le = 5~ (X toty Yt¢+Sch) ,

[4
2L —(X'totu + Stusw) ,
w

zZ, _ € I_tl. Y’ 1
L"—2s <X3t ¢,+5ch ’

ZL_

(X
2= w(X
(-

Z"— X' +St sw> ,

Stwsw) ,
! +—+SK’ )
Cw

Rd -
where

Y = sui8145nd + cniCna ,

’
Y’ = spi81dcnd — Cnldnd ,

X = cniS1dSnd — CndSni y

!
X' = cnisigCna + SndSni ,
Py =cnicig, Ri=ciasna,

S = cgcnd ,

K=(1-%s2), K =(2s2-1), = (282 - 1).

In this model there are two extra neutral gauge bosons
and hence there are two new mixing angles ¢ and 6. Thus
we recover the standard model result in the limit s4 ¢ —

0.

U =snicyq ,

IV. RESULTS

We have calculated the y dependence of the ratios
%},%}, LR and %@- for polarized e-d and e-p deep-
inelastic scattering. We have used ¢¥(z) = 2¢Z(z) for

proton target and g%(z) = g¢d(z) for deuteron target
and neglected the QCD correction to the quark distri-
bution function including the contribution of the quark-
antiquark sea. We have compared the asymmetry param-
eters (A~, B, and Cf g) in both the ununified models
under consideration with those in the standard model
(A5, By, and Cfj po) and considered the asymmetry
ratios for different values of y (fraction of the incident
lepton’s energy which is transferred to the nucleon).

A. Partially ununified model

The additional parameters in the partially ununified
model are the Z;-Z, mixing angle ¢ and a ratio z =
(£)2 of the square of the VEV’s. It is to be noted
[6] that the prediction for the ete™ — p*tpu~ asym-
metry at /s = 35 GeV, relevant to measurements of
the DESY ete~ collider PETRA, deviates significantly
from the standard-model results only at s4 > 0.8 for
Mz, ~ 100 GeV (sy > 0.95 for Mz, = 200 GeV) The
ete~ — bb asymmetry is essentially independent of sy
for s4 > 0.1 and the deviation from the standard model
is 6App = 0.2(100 GeV/Mz)?. Thus for Mz, > 200
GeV the asymmetry measurements do not give a restric-
tion on the model. We have chosen Mz, in the range
91.07 GeV < Mz, < 91.27 GeV and Mz, > 500 GeV
and £ = 1, so that the lighter Z mass agrees with the
standard model Z mass [10] and the heavier one lies

within the phenomenological bound [6]. We thus get the
range of ¢ in the limit 0° < ¢ < 9°. The upper limit
on ¢, for £ = 1, is obtained from the lower bound of
Mz,,. There is no significant variation in the asymme-
try parameters A~, B~, Cf g for variation of ¢ in this
range. The model reproduces the phenomenology of the
standard model for u > v but the situation u ~ v is
permitted for a wide range of ¢ and this situation is of
interest to us in the present work.

For the purpose of the present analysis, we have cal-
culated the asymmetry parameters for values of y in the
range 0.1 < y < 1.0 keeping z = 1 with ¢ = 5°. Figure
1(a) shows the variation of the ratio %:— with respect to

y for deep-inelastic e-d and e-p scatter?ng. It is evident
that the ratio varies from ~ 1.0031 (1.0025) at y = 0.1 to
0.99384 (0.99363) at y = 1 for e-d (e-p) scattering. The
experimental value of the asymmetry parameter A~ of
Prescott et al. [11] for e-d scattering at y = 0.20 agrees
within the errors with that predicted from the ununified

model. In summary the ratio ‘:—:- is close to unity within

0.6% for all values of y for botfl e- d and e-p scattering.
Figure 1(b) depicts the plot of

inelastic e-d and e-p scattering. B‘ is rnarkedly differ-
ent from By for both e-d and e-p scattering in the range
0 <y £0.1, since at y = 0 the value of By is always zero

while B~ has some finite value. The value of the ratio £ B—_
remains almost constant at a value ~ 1.008 in the region
0.1 < y < 1. Figure 1(c) exhibits the y dependence of

5{‘— for e-d as well as e-p scattering. The ratio appears to

— versus y for deep-

be independent of y with the value -C—L—
Lo

~ 1.003. Figure

1(d) shows the plot of EE— as a function of y. The ratio is

markedly different from unlty for both the scattering pro-

S .

1.02

s (a) (b)
|
1 |
o i T /,é e
< L. P &
~. .00 f + 4100 &
<t ! | B
1 ‘
0.95 % . C loes
) ‘77%7"‘7”'""7 L I T Tt " "b:\
1.005 Er— (C) f <d) Y
U 1.003 - S
. [+
g ‘ - 4100 ©
© 1
‘ |
1.000 1 L 1075
| I W — - L —
0.0 02 0.4 0.6 0.8 0.0 0.2 04 06 08 1.0
y
FIG. 1. The ratios (a) 57 (b) £ B (c) , and (d)
U

gg— are plotted against y for e-d scattering (dotted lines) and

e-?)oscattering (dash-dotted lines) for the partially ununified
model.
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cesses in the range 0.35 < y < 0.45 with g@- ~ 1.1818 at

RO

y = 0.41 for e-d scattering and —Cq‘_E— 7~ 1.3636 at y = 0.38

for e-p scattering. The ratio turns out to be ~ 1.006 for
e-d (e-p) scattering in the range 0 < y < 0.3 while the
ratio has the value ~ 0.998 (0.999) in e-d (e-p) scatter-
ing for y = 0.6 to 1.0. Therefore, the parameter Cg is
indistinguishable from Cg, in the above ranges.

It may be noted that for « = 5, ¢ lies in the range 0° <
¢ < 19° with the above choice of Mz, and Mz,,. With
z =5 and ¢ = 5° the asymmetry parameters except Cx
agree with those for £ = 1 within less than one percent.
For example, the value of Cy, for e-d (e-p) scattering for
z =1, ¢ = 5° is 1.1818 (1.3636) while that for z = 5,
¢ = 5° is 1.0455 (1.1818) at y = 0.41 (0.38).

B. Fully ununified model

The fully ununified model, in addition to the Wein-
berg angle 6,,, has two extra angles ¢ and 6 which
mix the three neutral gauge bosons. We choose the
following mass hierarchy for the neutral gauge bosons:
91.07 GeV < Mz, < 91.27 GeV, Mz, > 500 GeV and
Mz > 700 GeV. To compare it with the partially ununi-
fied model we choose § = 5°. The asymmetry parameters
are insensitive to the variation of ¢ for § = 5° and y in
the range 0.1 < y < 1.0. Hence, for the present analysis,
we set ¢ = 45°.

Figure 2 shows the plots of the ratios 4=, B2 Si
C_ AO BO CLO
and Z2 as a function of y (0.1 <y < 1.0) for 6 = 5°

RO
and ¢ = 45°. It is obvious from Fig. 2(a) that the
variation of the parameter A~ with y in the range 0.1 <

y < 1.0 does not vary over 1%. The plot of % versus
1]

T T T T T T T 1.01
1.00 H (a) E (b) ‘l
- mo
< e - >~
~. 0.99 F -+ 41.00 M
<t
0.98 | - |
L ) -0.99
"t t t —t—
Hos 1 1 (@
L 4 1.2
......... ‘;
= H 5
(@] [ o
. 1.00 |+ . . 0.0 &)
Uq ﬁ‘ \o:
§ | O
§ |
|
0.95}» 4 4 -1.2
1 1 1 1 L 1

0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 0.8 1.0
y
. - - cz cz
FIG. 2. The ratios (a) f—:, ) :—_—, (c) -C_f-’ and (d) E—g—

0
are plotted against y for e-d scattering (dottedo lines) and e-p
scattering (dash-dotted lines) for § = 5° and ¢ = 45° in the
fully ununified model.

y as shown in Fig. 2(b) unambiguously demonstrates
that the ratio is almost the same for both e-d and e-p

scattering processes and independent of y with £= ~
o

1.003. Although the ratio Li

-
CLO

with increasing y with =2 ~ 0.995 (0.993) at y = 0.1
Lo

in Fig. 2(c), increases

and with Sk =~ 0.9995 (0.9989) at y = 1.0 for e-d (e-p)
scattering le?ocesses this variation is negligible and the

ratio is independent of y. The variation of the ratio -c-.céh

as a function of y [Fig. 2(d)] is quite spectacular in tﬁ:a
range 0.3 < y < 0.5 for both scattering processes. The

ratio Ec_g_ first decreases sharply from y = 0.35 to 0.41

and t;he}rtxo immediately increases to reach its maximum ~
1.5806 at y = 0.42 and then at y = 0.45 it becomes 1.1023
for e-d scattering. For e-p scattering the ratio decreases
from 0.87857 at y = 0.35 to —0.88889 at y = 0.38 and
then increases sharply to 1.5938 at y = 0.39. The ratio

Ecé— turns out to be ~ 1 for y in the range 0.44 < y < 1.0.
Flf;thermore, the ratio becomes almost the same for both
e-d and e-p scattering for y in the range 0.1 < y < 0.3

and 0.5 <y <1.0.

V. CONCLUSION

We have calculated the asymmetry parameters
A~,B~,Cf, and Cf, in the standard, partially ununified
and the fully ununified models in polarized e-d and e-p
deep-inelastic scattering processes. Our analysis shows
that none of the ununified models can be discriminated
at the level of 5 o effect from the standard model through
measurement of the asymmetry parameters A~, B~, and
Cy in both of the processes assuming 2% accuracy in the
measured values of the parameters for values of y in the
range 0.1 < y < 1.0. The partially ununified as well as
the fully ununified model can be discriminated from the
standard model through measurement of the parameter
B~ for values of y in the range 0 < y < 0.1. How-
ever, the measurement of the asymmetry parameter Cg
in both polarized e-d and e—p scattering processes can
unambiguously distinguish among the standard, partially
ununified, and fully ununified models.
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