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Abstract. A discussion is given of the implications of the recently proposed Uz (W)-
. gauge theory of weak and electromagnetic interactions (Pandit 1976) for scme pher.c-
mena resulting from its weak neutral currents: (1) neutrino-electron scattering, (2)
neutrino-nucleon elastic and inelastic scattering, (3) coherent neutrino-nucleus scatter~
ing (4) weak interaction effects in ete——> ut p~and (5) parity-violation in atomic
physics. The theory agrees quite well with the available experimental results on
neutrino processes. We find the coherent neutriro-nucleus cross-section for Fef®
to be about 6 times larger than that in the WS-GIM theory giving some hope of

accounting for supernova explosion by the resulting neutrino-radiation pressure.
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1. Introduction

Recently we have proposed a unified Ujs-gauge theory of weak and electromagnetic
interactions (Pandit 1976; to be referred to here as paper I). The motivation
was to attempt a unified spontaneously broken gauge theory description of the
unusual events in the deep underground experiments at Kolar (Krishnaswami
et al 1975), the dilepton events initiated by high energy laboratory neutrino beams,
the possible production of a new heavy lepton in ete -annihilation, along with the
longer known weak neutral current phenomena as well as the older conventional
weak and electromagnetic processes. For this purpose we had to introduce two
additional flavours of quarks, called Taste (J) and Grace (&), besides Charm (C)
and the three old SU; flavours. Each quark flavour is assumed to come in three
colours (red, blue and white). Correspondingly six lepton-types were introduced,
where to each type corresponds a triplet of leptons. This extensive choice of fer-
mions was made to ensure that all possible axial-vector anomalies get cancelled
and that no strangeness-changing neutral currents appear in the theory.

In paper I we had been content with making only qualitative comments on the
experimental implications of the theory. In the present work we shall focus on
one particular area of applications. We shall deal here with the phenomenology

of the weak neutral currents according to our scheme, making comparisons with
experimental results as far as possible. We shall also give comparisons with
the results of the so far most promising U,-gauge theory proposed by Weinberg
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(1967 and Salanm (908) and - extended, o include  four quark flavours  while
ensuring cancellation ol anomadies and banishine stramgreness-changing  neutral
currents, by Ghshow cra? (1970 We shall refer to this theory ay the WS-GIM
theory,  Wheres i our U paupe theory we have two newtral weak intermediate
veetor hosons Ay and Z, the WS GIM theors Bas only one ealled 7. In our
theory only the neatral vurrent coupled to Z; mvolves the neutrinos vy and 1,
Thus for weak neoatial current phenomena involving neutrinos only the 71 boson
mediated imterstion phtss rales For phenomena such as of parity-violation in
atomie phyacs,amd vl eliectm e o ath the 2 and the 7, mediated
mteractions are relevant e oar theors,

Frvsection 2w e the weakh neutral carrents according 1o paper I Sections
3o W then dieted oo the neatnn corrent phenomena of common interest.
We sed emphianise tal oo porpose 1ot o sappad new methads of analysis
or tew phepemmens Phat has ahieads been done nv the Tiree volume of literature
thiat Jues presaian the beGovnple ol ears and very mieely documented and reviewed
(Seheal 197 Savurar 29000 Adler 197 where the extensive references (o the
orpiad teratere e oo be toandi We only provide hiere the results of  our
Ugegape thevrs tor ol deaesions,

Our resedtec e cortamle guite s envourapmy wa the well-hnown WS GIM
theory »o L s the gtlwm-im-u;z fp of <wattetmy o the e ;.!“ i, ol the electran
(i of s, i chste wowedl o deep melintie scattenngs i naddeons are coneerned.
The really anterestiny, sand wb e rathier spectucudar, differences appear in other
apphications, Thue e paraneier o charactensing colierent neutrmo-nucleus
suitttermy F reedman PRA Tor the aedrophsicadly iteresting case of Te®, comes
out 1 our theory fobe Luper B tactor of aboat o than i the WS GIM theory .
piving the hope that e tesaltig neutino tadution pressure will be adequate 1o
account for capernesa exploson twlole o the WS GIND theory ot stops short
of achievme thie Wibwar 198y Apain there are mterestimg and agnificant ditter-
ences between the results of the two theones Tor the weal, mteraction effects 1
ere e and tor the panty vokiting elledne election-nucleus potential leadiny
to parity ekt etfecty e atonae physies, Thae it naay Fe hoped tat munnent
as well i Tuture eapenents will be able 1o distingush between the two theories,
Inview of the Kol events, the ahoveementioned astrophysicalimpheations andd
the applicdtions discuved Bere, we consider our thears of sathcient interest 1o
ment turther examoution,

2. The weak neutral currents
In the Ugpanpe theory there are two neatral weak-interactions intermedsite yector
boson fields 2y, and Az coupled to two weak neutral currents J, (/) and J,,
{Zy) Tespectinels :

l‘]e.g (/flv /01’ /le“'/ﬂ (Al) ¢ /3“!“./“ (/‘:). (l)

n terms of the parameter

woyx o XN ()
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introduced in paper I, we have

f1=\/—§-§f008x, fa=%1 3)

fP=4+2m (WG, G= 1026 X 10-5 mz-2, Q)
where m(W) is the mass of the charged intermediate vector bosons W= and G is
the standard Fermi coupling constant. Further,

m(Zy) = m (W) = 43 GeV/sin x,

m (Z,) = m (W) sec x =~ 86 GeV/sin 2x. ()

For our phenomenological discussion we write down only the terms involving

the quarks and the leptons in the neutral currents (a summation over the three
colours of the quarks is always understood throughout):

— I (Z) = 5505 313 — 2sin®) !+ 3 Med u
—d {1l —sin®) Vs + Vs d+@—>c, t, g) + (d—>9)
F e VN (L + V5) ve + (ve = vy, 13, 1g)
+E€{(— % +3sin®) Y — I NV} e
+ (e —9'11'3 -E: M: 11: lz, Lls Lz)

-+ P {(1 — 3 sin® x) Lo YAVs) p1 - (P1 > Do)

— 37,72 +Y) v, + (V1> vy, V3, V)] (6)
— N (Z) = 3(e\ (1 +VY5) e +(e—>u, i, b, V1, D)

— EV\(1 +Y5) E+(E~>M, Ly, Ly, V1, Va)

— @ (I +Y)u +F" U +7)¢t +@—c,t —g)l

()
In eg. (7), ¢/, ', g’ are the mixtures of the charm, taste and grace carrying quarks
¢, t and g infroduced in paper IL.

It is to be noted that v, and v, enter only the current J) (Z,). Thus for the neutral
current phenomena involving the neutrinos only this current is relevant. On the
other hand for the weak neutral current effects in processessuch as ete — ptu~
and parity-violation in atomic physics both the currents Jy(Z,) as well as Jx (Z)
are important.

Having noted down the relevant terms in the two neutral currents we may now
obtain in the standard way the equivalent effective lowest order four-fermion
Lagrangians for the different processes of interest.

It is also useful to introduce the standard conventional strong SUj; octets of
currents for the triplet quarks g = column (u, d, s5):

o -A - A
FN 51(4'2-57’9\(1), gngI(Q—z—"?’x%q). (8)
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Then for the hadronic parts of the weak neutral currents we may write:

1 .
Jx (Z,, had.)) = ost % {(% — sin2y) F\® — ;713 (3 + sin%y) F»®
1 3 1 8 |
+3Fh -5 sx] + AL ), ©)

In(Zy had) = — 3 [F3 + /3T 4 Fh + V3Th] + AR Q)

(10)

In eqs (9) and (10) AJx (1) and AJy (2) stand for those parts of the currents that
do not involve the u and the d quarks so that their matrix elements for the nucleon
states will be taken as negligible in the following considerations.

3. Neutrizo-electron scattering

The Z,-mediated neutral current interaction allows for scattering of v, and 7, off
e in the lowest (second) order. The scattering of v, and ¥, off e is allowed by
this as well as by the W% mediated charged current interaction. The effective four-
fermion Lagrangian for these scattering processes obtained in the well-known

standard manner (using a Fierz transformation on the charged current interaction)
may thus be written as Sehgal 1975):

G -
Lge = — V2 [{Fu N (1 +75) vuj {€V2 (Cy + Ca¥5) €]
FF A+ V) v {EN (Cy +CaVe ell, (11)

C'V= 1 + Cy, C,A =1+ Cy,

Cy = — %’ + 2 Sinzx’ Ci= — '215" (12)
In the WS-GIM theory, Cy = — % + 2sin%y, C; = — 3. Thus we expect
different results in the two theories, depending on the values of x and 6y.

With the abbreviations
z = sin? y,
G*m,E, G*m,E
=060 [(F2E),  s=cem[(F2E),  q)

c=3-37T3R | 19
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so that .

N 2 2o 1 . (15
G~G+27i\/T_ﬁ‘ ) :

For comparison, if in the WS—-GIM theory we denote also sin20y by z, then in
that theory we have

- 1 2 8 5 N §2
a —6-'-—~‘ +"Z g = = 22+32,

2
6 =0 4+ = :E\/Zcr

Recent experiments by Aachen-Padua collaboration (¢f. the rapporteur talk of
Gershtein 1976) have measured o (vue) and o (5,e). The results fit, within errors,
the WS~GIM theory for a value of sin®fy =~ 3/8. For neutrino-electron scattering,
we have the remarkable situation that our results for sin®y ~ 3/8 are very close

to those of the WS-GIM theory with sin26y ~ 3/8. We shall thus adopt this
value: -

4

l

sin?xy =~ 3/8 (present theory),

sin2fy, -~ 3/8 (WS—-GIM theory), ) (16)
for citing numerical results.
units of 10742 cm? (E,/GeV):

2

I

With this value of the parameter we then have in

o (vae) = 0-83 (present theory),

' an
1-07 (WS-GIM theory),
_ ~ §2-43 (present theory), : N 18
o (Pue) = 2:51 (WS-GIM theory) ° ' 1%

There have also been reported. recently results of - ¥, — e scattering using
reactor #,’s (Reines ez al 1976), e.g.,
—_— i ("Oe) _ 1
r= S A 70 £ 0-44, B<E<5MeV), . (19)

where o (V —A) is the ¥, — e cross-section given by the conventional ¥ — 4
charged-current interaction, and E is the Kinetic energy of the recoil electron.

Theoretical values for this ratio obtained with z ~ 3/8, and neglecting m,/E as
a rough approximation, are:

1-5 (present theory),
"o {1 -2 (WS-GIM theory). (20)

Both the theories are thus in reasonable agreement with the present experiments
on neutrino-electron scattering.

4. Elastic (v, p)-scattering

The effective Z;-medxated Lagrangian for v,-nucleon scattering is glven by
Ly =

’\/2 Pu YNl + ¥;5) va [8ys TFa>+ gys Tl +Zaa g—)\’T‘gAs g‘,;\—l" -]
(21)
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where the dots stand for terms nor involving the » and d quarks and thus having
negligible matrix elements for the nucleon. We have in eq. (21)

8ys= 1 — 2sin?y, gs3 = 1,

1 . 1
gyg = — “\7} (I 4+ 2 sin2y), gag — — '\73 . (22)

The values of eq. (22) are to be contrasted with the corresponding values in the
WS-GIM theory: gys = 1 — 2sin%6y, gps = — (2/4/3) sin? b, gas= 1, g4s = 0.
It is thus hoped that experiments will eventually be -able to distinguish clearly
between the two theories differing in isoscalar currents.

The invariant matrix element for v -nucleon scattering (momenta & - p — &’
+p, q=%kk— %', Q= — ¢? M = nucleon mass) may be written as

M = ——\-ﬁu(k)?’p (L +y)uk)a@) Ly u (o), (23)

np = (’y FnV (Q) —+ lapk BN ngﬂ(/[Q‘Z) + .- ) -+ ('}’p')’5 Foa (Qz) +- - ‘),

(24)

where the subscript n stands for neutral current. An important parameter of
interest is

| d" (V“P — V#P)/ dg® _ [Fay (012 + [Faa (0))2 .
o = [dcr (vun — wp)|dg® ]q o [Fyr O F[Fa OF ° (25)

where F, and F, are the corresponding form factors for the charged current. Neglec-
ting the Cabibbo- angle and usmg SU3-symmetry for relatmg matnx elements of
the . currenf Qctets we have f’

1 3 : ' ‘
Fay (0) = 5 8vs -+ \; gvs = — 2sin?y, (26)

and (taking for the axial-vector current octet the values F =~ 0-45, D =~ 0-80),
1., 1 - _ _ _ .
Foz (0) = 5 (F'= D) gas + 273 (3F — D) gsq =~ 0°533. (-)'7)

Thus

4 sin*y - (0-533)2
1+ (1-25)2  °

For z = sin2k ~ 3./-8,'we find R =~ 0-23. According to the WS-GIM theory
for sin? 6, = 3/8, Ry = 0-18. Rather indirectly related to R, are the recently
reported model dependent evaluations of elastic scattering experiments: o (vy p

Ry = (28)
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~ vup)jo (v — = p) = 0-23 = 0-09 (Lee et al 1976) and 0-17 == 0-05 (Cline

et al 1976). These experiments are clearly not yet in a position to distinguish
between the two theories.

5. Deep inelastic inclusive (v, 5,)-N scattering

In this section by N we shall mean the isospin-averaged nucleon. ’I‘hf:n the standard
experimental parameters of 4 interest are (X standing for °anything’):

R, = oylo_, Ry = 3,/o,, (29)

where . .. -

oo =0 (v + N> v, + X), 6, =5, + N7, + X),
=0 (vpy + N>p 4 X), 00 = (F + N—pt + X). (30)

Neglecting the Cabibbo angle, and denoting by 4, ¥V and I the parts arising frof_n
the axial-vector current, that from the vector current, and that from the interference

of the axial-vector and vector currents, we may write for the charged current pro-
CeSEes !

Lol .Hw;r—:'—_f_A..'.{' VoI, op=A4A4+V—1. 3D

so that for the neutral current processes we have (in the notation of section 4)

oo = ¥ [8%.4 + g‘é,sV T Zasgval] + S,

Gy = % [84:A + &VsV — gaa8vsl] + S, (32)

where S and S stand for the isospin /= 0 contributions. From the data on the

inclusive charged current processes (at least at the lower energies) we have A: V: [
~ 1:1:1, so that we obtain

R, = 482 + 8% + gas gval,

R > 1 (8% + 8% — gaagval

(33)
Using the values of g, and 8va 8lven in eq. (22), and putting z = sin?y,
we have
Ry > 81 + (1 — 22)* 4 (1 — 22),
R > 3[1 4+ (1 —222 — (0 — 22)]. B34)

Note that these expressions are formally
z standing for sinZé,.

. the same as for the WS-GIM theory with
Faking the valie z ~ 3/8 we obtain

R, 202, Ry 3 0-4.

(35)
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These ‘are quite consistent with the three sets of currently available experimental
values (the rapporteur talk by Gershtein 1976):

(1') R, = 026 4 0-04, R; = 0-39 - 0:06 (Gargamelle); (ii) R, = 0-24 4 0-02,
= 0-34 4 0-09 (CITF), and (iii)) Ry = 029 4004, R; =0-39 + 0-10
(HPWF)

Instead of the above theoretical mequahtles, we may derive rough equalities,
if we make the approximation of treating the nucleon in the ¢ valence-quark parton
model 7’ (Sehgal 1975). The effective four-fermion interaction Lagrangian relevant
here is

Ly = \/2 Vuyp (1+4vs) Yu [a Yo (Cyp+Cays) u+d Yp (Clv+ C,A ys) d]
(36)
with |
Cy =4 —¢siny, Cp= 4;
C'y= —3%cos?y, C'y= —%. (37)

The values of eq. (37) are to be contrasted w1th the corresponding values in WS-GIM
model :

=3 (1l —&sin*y), C'y= — 3 (1 — $sin%y), Cp= — C'y = L.

Now we obtain:
R,:é(S——Sz-{—‘%sz), R—:—é(S—Sz—{—ZOzZ) (38)

in terms of z =sin%®y. For WS-GIM, we would instead have R, = % —
z 4+ (20/27) z* and Ry = + — z + (20/9) z® with z standing for sin?0,,. With the

value z ~ 3/8, eq. (38) gives Ry ~ 03 and R, ~ 0-5 (0-2 and 0-4 in WS-GIM
model), in reasonable agreement, in view of the rough approximr aticn of using the
valence-quark parton model, with the experimrental values quoted above.

6. Piou production in »,(7,) nucleon collision

We consider the experimentally interesting neutral current processes

vy +p = vy +p A+ A (39)

Vg 1= vy 41 a0 - (40)
along with (for the sake of comparison) the charged-current process

vy +n—>p +p 4t | (41)
Define the parameter

Ro=00k TP~ +p+ )t o(utn—>v, +n+79
0 20 (vy F-n—>p +p + 7Y '

(42)
P-11
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Our theory has significant isoscalar neutral current (§4) of importance, e.g., in

NI, production, in contrast with the WS—-GIM model. In the region where the
final N system is in the Pg,; (1232) (or A) resonance region only the iso-
vector parts of the weak current will be relevant, whereby denoting

c(vy +n—>p +p 7% =op + 04 +oyp, (43)

where oy, o4, o; are the contributions of the vector interaction, the axial-vector

interaction, and that of their interference, we obtain (ignoring the Cabibbo angle)
in the notation of section 4:

Ry = g%}aav + 8% 04 + 8vs a3 or,
oy T 04 + 01 '

Using the estimates (Lee 1972) for A-production in the static model (at incident
FE = 1 GBV):

(44)

oy o4 op = 0-263:0-202 : 0-235, (45)
we obtain |
R, = 0-376 8%, -+ 0-289 8%, + 0-336 g3 gys. | (46)

In the same manner we obtain for the parameter appropriate to ¥, reactions:

o@u+ P> +p+7) oG +p—>, + p -+ 7°)

Ro = 20(6‘,‘—|—p-—>“++n ',‘_Wo) T T

9 2
_ 8&va0y T 84304 — 8v3 8a3 91
Oy o4 — oy

= 1-148%: + 0-8788%, — 102 gvs Z4a- (47)

We have [(22)] gvs = 1 — 2 sin2y, ga3 = 1. These are the same formally
as the values in the WS—-GIM theory if y is replaced by 60y,. For the value z =

sin?y ~ 3/8, we find R, ~ 0-397 and R, =~ 0-694, apart from corrections due
to the non-resonant tackground and the nuclear physics effects (Adler 1975).

Experiments on Nj;, production will be more crucial.

7. Coherent neutrino-nucleus scattering, neutrino-radiation pressure and astrophysics

With the advent of the weak neutral current interaction of the neutrinos, a coherent
scattering of neutrinos by nuclei becomes a possibility (Freedman 1974), for F ~
50-100 MeV. Recall the notation of eqs (21) and (22) and note that in the
non-relativistic limit '

0, fora=4

oc nuclear spin, for A = 1, 2, 3;

(48)

( nucleus | — iF iy (0) | nucleus ) =

I — IFAE — %(Z_—N),forh=4,
( nucleus | — i&\* (0) | nucleus ) { e for Ae 1.2, 31 49)

e T it et
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(+/3/2) A, for A = 4,
0,for A =1, 2, 3, (50)

where Z is the proton number, N the neutron number and 4 = Z -+ N for the
nucleus. Thus, since for a nucleus only the valence nucleons have unpaired spins,
we expect a big coherent effect (proportional to the number of protons and
neutrons) only for the vector-coupling. The coherent cross-section is then given by
(Adler 1975):

do_coh . Ey2 G

2
dCéS 9 == “;r—‘” A2 ([ + COoS 0) R (51)

( nucleus | — i&A?® (0) | nucleus } = {

where the important parameter is

3 1 Z — N\2 '
ap? = %“gvs 4 "z‘gVIiT : ‘ (52)

The coherent scattering gives rise to a significant neutrino-radiation pressure of
great importance in astrophysics. For example, consider the astrophysically
interesting case of Feb®, for which (Z — N)/A = — (4/56) is negligibly small so that
we may take ao? =~ [(4/3/2) gw]> Now, in the present theory, g = — (1/4/3)
(1 + 2 sin?y). Taking the value z = sin?y =~ 3/8, we obtain a%; >~ 0-77. This
is larger by a factor 5-5 than the value obtained in the WS-GIM theory, where g,
= — (2/+/3) sin%,, so that with sin20y, ~ 3/8, a,® (WS-GIM) =~ 0-14. Accord-
ing to calculations of Wilson (1974) the WS-GIM value @,* = 0-14 is rather inade-
quate for achieving supernova explosion. Our value, a,® = 0-77, might possibly
turn out large enough to accomplish this important phenomenon of astrophysics.
If so, then this will be a most encouraging result for the present theory.

8. Effects of the Z, and Z, exchange in et e~ — 'ty

We now address ourselves to the effects of exchanging (in the annihilation channel)
the weak neutral vector bosons Z; and Z, in the process ete~ — ptu—~. In contrast
the WS-theory has only one neutral boson available for this purpose. The relevant
effective Lagrangian may now be written as:

G - - .
Lyt = — 72 vy (eype) (H?’pP‘) + haa (e?p'}"se) (F‘?p')’s(‘)
+ hya {(éypy 5€) (p'?’pf‘) + (é'}’pe) (F"?’p?’ 5:“)}] s (53)
where
hoy = 3 + 3 (5 — 3 sin?y)% hys = 4, hys = 3 — siny, (54)

Note that, on account of their being two exchanged bosons,

Woq s hyy hags (53)

in contrast with the WS-theory, where h,, = 1 (1 — 4 siny)%, My, = 3 (1 —
4 sin®¢y) and A,y = 4. Thus we expect significant differences between the two
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theories to show up that may be decided upon by sufficiently refined future experi-
ments, ‘

In ete~ colliding beam storage ring facilities available at present and projected
for the future, the e—, e* in circular motion attain a polarization (due to synchro-

> -> .

tron radiation) so that the spins S (e™), S (et) align oppositely normal to the o.rb1.t

plane. Let us denote by 6 the polar angle of the produced p— relative to the inci-
-

dent e~ momentum p (¢-), and by ¢ the azimuthal angle of the p— relative to

-> e . . .
the [p (e7), S (e7)]-plane. Various weak effects may be studied following existing

proposals (Cung et al 1972, Godine and Hankey 1972, Love 1972). Thus, for the
forward-backward asymmetry we have:

d ) do
10 @9 — 55 (r — 6, 9)

do do

cos f
=Cc® I 4 cos?¢ — P? (1 — cos®l) cos 2¢° 0<0<m/2,

where P stands for the magnitude of the initial polarization of -, and

2Gh g
= 244 56
Here o is the fine-structure constant and s is the square of the centre of mass energy
of the colliding ete~. In the present theory, as noted above, ks = %, while in

the WS-theory /4; = %, so that (independent of the values of sin?y or sin®@y
respectively) we find

10-3 s
Ceo~— ( GeV2)’ (WS-GIM theory),

‘ 4 _ 10
C(s) ~ — 3 X 3 (GeSV2 , (present theory). (57

For the longitudinal polarization of the £, we have

_ G 2 cos 6
P (p. _ — /2 N} { —_—
L A/ 2ma T2 I+ 1 -+ cos?0 — PZsin%0 cos 24 ]

_ (58)
Using the expression quoted above for Ay, we note (z ~ 3/8):
By~ { -+ 0-29 (present theory),
— 0-25 (WS-GIM theory). (59)
Thus we have a significant contrast (of sign) between the two theories
Finally, to test for the value of 4,,, we note that the magnitude of the .,w",w‘-pair

production cross-section is expected to deviate from

ces ED, and this deviation is.
sensitive to /App. Thus Q tion 1§

LIITUEE
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FACS G 4 S -
e = T e 2 33X 100y (GeV2>‘ | (60)

For hyy we find (z = 3/8):

B o { 0-74 (preéent theory),
" =  0-125 (WS-GIM theory). (61)

Again there is a significant difference between the two theories, of nearly a factor 6.

The present energies, however, do not seem to be enough to show up the various
effects discussed above. Future machines (Petra, Pep, etc.) should hopefully lead
to their detection.

9. Parity-violation in atomic physics

Finally, we consider briefly the parity-violating effect in atomic physics (Bouchiat
and Bouchiat 1974) expected in our theory due to the electron-nucleon weak inter-
actions mediated by the weak neutral bosons Z; and Z,. The relevant effective
interaction Lagrangian here is

L= = 155 @pree) [0 = sintn) (550 + == 7]

Remembering eqs (48), (49) and (50), we have for the parity-violating effective
electron nucleus potential

(62)

Vo= g3 1008 O+ 2 e pl Q@ MF=WD Ve, (©3)

where Z is the proton-number and N the neutron-number of the atomic nucleus
and

__(2Z (1 — sin®y), (present theory),
2z, N)= {(1 — 45in%,) Z — N, (WS-GIM theory). (64)

Note the contrast in the two theories: whereas Q (Z, N) involves both Z and N
in the WS-theory, it is independent of N in the present theory. The relevant matrix
element for parity-violating atomic transition is

(1nSi | Ve | Wpas ) = Z2Q (Z, N) K, X (other factors) (65)

where X, is a relativistic correction factor. As example, consider the interesting
case of Cesium (Z = 55, N = 78). For this atom K, = 2-8. So that (taking
again both sin®y and sin%fy =~ 3/8)

0:6 X 10° (present theory),

—0-9 x 10° (WS-GIM theory). (66)

22 Q(Z, ) K, = {
For an experiment of current interest (see the review of Adler 1975) using a dye
laser, thus the two theories predict a parity-violating effect differing in sign
and magnitude. To test for their further differences different heavy atoms
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have to be studied in order to look for the different Z and N dependences in the
two theories. : '

As a concluding remark we may say that the results of the present work appear
sufficiently interesting to encourage further examination of the Ug(W)-gauge theory.
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