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The theory of the ten-dimensional heteroitic E~x E S super
string / 11 is now regarded as the basis for unification of 
alI fundamental interactions incltiding gravitation. Compacti 
fication of excessive dimensions onto the six-dimensional Ca
labi-Yau manif6ld is considered to lead to an effective 4
dimensional theory which correctly describes dynamics of ele
mentary particles at ene~~ies below Planck mass scale Mp~ 

~ lO 19 GeV. 
The present understanding of the compactification does not 

yet allow unambiguously obtaining the 4-dir.íensional theory 
corresponding to the given lO-dimensional one!This has stimu
lated the efforts to find out which of the known possibiliti 
es is Ln the be s t agreement ,with the established experimental 
and cosmological facts. Despite the existing ,arbitrariness, 
the superstring predictions display some .generality.This is 
first of alI a specific pattern of the gauge symmetry break
ing in the 4-dimensional theory.A typical feature is that in 
most realistic cases at low energy close to ~102 GeV the un
broken gauge group is larger than standard group by at least 
one additional U'(1)-factor / 2 1 .This means that in the theory 
there is an extra light Z'-boson with the mass of the order of 
hundreds of GeV. Its contribution must manifest itself to so
me extent in alI interactions involving a usual Z-boson. So 
the experimental data must deviate from predictions of the 
standard model (SM). Nothing of the kind is observed yet, and 
SM is in good agreement with alI available data / 3 / • However, 
discovering a contribution of the extra Z'-boson in more 
precise experiments would be a good argument in favour of the 
superstring theory.This possibility is now.widely discuss
ed / 4 7 /.We- see some encouraging facts:on the one hand,there is 
some theoretical estimation of the upper limit for the 
mass of the Z'-boson H z / S320 GeV Igl (though it is not a ri 
gorous result), on the other hand, accelerators of the 
new generation, including UNK s can provide so much experimen
tal statistics that one could reach this limite 

In this paper we considers, manifestations of the super
s tring Z' -boson in deep inelastic (anti )neutrino-nuc leon 'scat
tering. Special attention is paid to what follows~as a con
sequence Df the Z'-boson mass being limited to M / < 320 GeV. ___ .Z ~ 
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Here we consider the ~ase with the ES - intermediate gauge 
group ~hich remains unbroken after compactification. 

EFFECTlVE LAGRANGIAN OF v (v)N-INTERACTIONS 

The Lagrangian of neutral currents in the theory with the 
extra Z'-boson has the form/ 7/ : 

~c	 =eAIl J~m + gZJL J~ + g'z~ J~" (1) 

where J~m and ~ =~- wQll are the ~lec tromagnetic and usual 
electroweak currents of SM. J~,:::: 2 f tylle i f i is the current of 
the Z'-boson, Qi are the U'(I) char~es of the fermion fields 
belonging to the 27-plet of the group E 6" The coupling con
stants are determined by the relations 

e	 e 
g =	 ----- s: = ------, (2) 

yw(l - w) y1-:-';
where w = 

..em 2 () w• 
From now on we shall ignore the Z-Z'-mixing, which is 

small according to the experimental estimations /4,5/ • 

On the basis of (1) one can obtain the effective low-ener
gy Lagrangian of the vN neutral current scattering (see 
Ref. T8/ ): 

f GF	 (3)
et! ~ - --==- ii . yll v JHy2 L L JL ' 

where the hadron current has the form: 

H , 
= ~ qiqiYllqi'
 (4)J Il 1 

here summation is taken with respect to alI types of quarks 
and their right and left chiral states. The chiral constants/8 / 
q' we shall write as a sum /7/ : 

i 

U'L,R = UL,R + ~UL,R' CL,R =uí.,R ' 
(5) , d'

d~,R	 = dL,R + ~dL,R ' SL,R = L,R 

where' U L,R and dL,R are completely defined within SM /8/ : 

1	 1 1 u = 1- - ~-w U = - ~w d = - -- + -'-W, d = --w. (6)
L	 2 3 ' R 3 ' L 2 3 R 3 

2 

~UL,R and ~dL,R are due to the contribution of the extra 
superstring Z'-boson/ 7/ : 

1
~U L = - Wy , tiu R = W Y, tid L =-Wy, tid R = - "2wy ,	 (7) 

where y = _l (Mz/M z,)2 and Mz is the mass of the usual Z-boson. 
9 

The cross sections of vN neutral current scattering have 
the	 form /8/ : 

2 vi
 
. d <7NC 2 2 2 i 2


<7(X,YIVl) == ------ =<7 {Cu +U (l-y) )(xu (x, Q ) + 
dxdy O L R 

i(x,Ü 2»+XCi(X,Q2»+(d~+d~(1_y)2)(Xdi(X,Q2) +xs + 

(8)
+ (u: + U~(l- y) 2)(xü i (x, Q2) + xc i (x, ~2» + 

+ (di + d~(l - y)2 -) (xd i(x, Q2) + xs i (x, Q 2»} . 

<7(1 vi) ~ a( Ivi) if L - R; qi (x, Q2) are the parton distri 
bution functions in the proton (i = p), neutron (i = n). 

Deviations from SM predictions are determined by difference 
between the chiral constants U L,R , d L,R , and uL,R ,dí.,R. 

Let us now consider the character of the deviations for 
some experimentaJ quantities calculated with contribution of 
Z.!..boson. 

ANALYSIS OF DEVIATIONS FROM TRE STANDARD MODEL 

1.	 Deviation from SM for (Anti)Neutrino-Nuc1eon
 
Scattering
 

Assuming scaling and SU (4) symmetry of distribution fup,;-'
 
tions, we obtain for relative differences:
 

a' (vn) .. O' (v n) tiU + 2~D + çtS..

n (v) ---------------- = ----------- ---_.- ,
 =
 

O' (vn) U + 2D + I;L
 

O' '(iJp) - O'(vp), tiD + 2tiU + çtS.. (9)
p (v) --------------- = .----------------- , 

<7 (vp) D + 2U + Ç1: 

3 



- - - - - -

n(v) = !/(vn) - a(vn) = _&~ ~2..~Õ,+ ç~_, 
a(vn) U + 2D + Çi. (9) 

- a/(vp) - a(; p) M> + 2SU + çtS.. 
p(v) = ---------------- = --~-___=---------- . 

a (vp) D + 2U + ÇL 
Here we introduce the following notation: 

2 2 2 2 - 2 -2 ~ 2 2
D + líJd • U = UL + ú)UR' D = d R + (Ud L' U = UR +(VUL '= dL R (lO) 

L = u2 + u2 + d 2 + d 2 
L R L R 

&D = D/ - D. &U = U/ - U . &0 = D / - D. &U =U / - U , D:i. = L / - L , 
(1 1 ) 

(x L q(x) dx 
ç = 2 ------------ 

(x(q(x) - q(x»dx 
is the sea-to-valence quark total momentum ratio in the protun. 

In this case cu = 1/3. The 
primed quantities are calcul~
ted with the contribution of 
the Z'-boson by formulae (lO), 
(11) and (5)-(7). One can 

/0--2 find the explicit form of ex
pressions (10) and (11) in 
the Appendix. 

-

10-3 
Let us consider the depen-

dence of ratios (9) on Mz / 
(the mass of the Z'-boson). 

o This dependence is p l.ot t ec. in 
Fig. 1. The solid curves are 
for neutrino scattering, the,.,../o dashed curves are for anti ,...,.. 11_{O-3 neutrino scattering. The cur.""" .....-,/ ",..- vr ves marked by "O" ("*") cor- /. /

V" /' . .......: ,...,..,.,..;:
 respond to ç =0 (=2/3) /9~ Sí.n-:/' ~ / \Ir ce these curves coincide for-10-.2 - ~:/  the proton, only one curve is"Y"./t ....---; 
shown (ç = 2/3). The ho r í.zon-:. X/o 3% 

~~ tal straight lines show the-10-1 
accuracies achieved in deter
mination of cross sections by 

/00 300 SOO now: 8% for vp -scattering, 
MZI 13% for ;:;p -scattering; 3% 

for neutrino scatte~ing on
Fig. 1 

4

;.. 

the isoscalar target, 4% for antineutrino scattering on the 
isoscalar target. 

In the case of the isoscalar target vN(! = O) --t vX the given 
curves allow an easy estimation of the deviation from SM by 
the formula: 

z.:«: = .P-':-~~_", ~.:-_~_, (12) 
~ a 1 + R 2 

. aNe (vn) ..... 
s ~nce R = -------- 1. 

c aNO (vp) 

When MZ/= 300 GeV, -t he Z' -boson manifests i tself at the 
level +0.3% for vn-scattering and -0.5% for vp-scattering. 
So, according to (12), there are no experimental manifesta
tions o f the Z '-boson in the reaction v N(I=O) --t vX : the 
positive deviation on the neutron compensates the negati 
ve deviation on the proton. For vn- and vp-scattering the de
viation from SM has the same sign and is equal to -(0.8 71.0%). 

Thus the same deviation occurs at vN(I=O) - scattering as 
~ well. 

A 10-20 fold increase in statistics will. allow achieving 
such an experimental accuracy that a contribution of the Z' 
boson with the mass can be observed. It seemsMz/"'300 GeV 
to be possible in experiments at accelerators of the new ge
neration, including UNK. To do the same with a non-isoscalar 
target would require a much greater increase in the statis
tics (almost by two orders of magnitude). 

Let us consider the deviation from SM in various kinematic 
rcgions of (anti)neutrino-nucleon scattering. 

The region X > 0.3. Practically, there is no contribution 
of sea quarks to the cross section, i.e. t = O in (9). Inte
grating differential cross sections (8) over the variable y, 
we obtain the fcllowing X-dependence of the quantities intro
ducted earlier: 

a '(x Ivn) - a(X Ivn) 7l(x) &U + M)
 
n l(v) = -------------- = ----------,
 

a(X Ivn) 71 (x) U + D
 

a/ex 11Ip) - a(X Ivp) &U + 1'J(x) ~D 
j P1 (11) = ------------- = -----------,
 

O'(xlvp) U+1J(x)D
 
(13) 

- a/ (x I;;n) - a(x Ivn) 1J(x) ~u + AI)
 
n (v) = ------------------ = --------------- 

1 a(X Ivn) n(x)Ü + Õ ' 

5 



_ q'(xlvp) -a(xlvp) ~ü+r,(x)~Õ 
p 1(v) == ---------------- == -----------;:.-- • 

a(X Ivp) U + r,(X) D 
P

d v(x) 1 - x 
Here 77(X) = ------- ~ --- takes into account the diffe

uP(x) 2 
v 

rence in distribution of d- and u-quarks in the proton. Other 
parameters were deterroined earlier (see (10), (11)). 
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The results of caIculations by formulae (13) for various 
vaIues of X are shown in Fig. 2. At Mz~~ 300 GeV the devia
tion from SM for scattering on the proton has a negative sign 
and does not exceed 0.8% in this kinematic region (X > 0.3) . 
for the scattering on the neutron it is positive and is not 
more than 0.8+1.1% for the neutrino and less than 0.7% for 
the antineutrino. Thus, the given kinematic region provides 
1"'.0 new possibilities for detection of the deviations under 
consideration. 

The region y >2/3. Practically, there are noright-(Ieft-) 
hand currents in v(v) -scattering, since the contributions of 
u R' dR(u d ) are suppressed.

L, L

6 

Integrating cross sections (8), we obtain the deviation 
from SM d~e to the Z'-boson in the form of (9), but this is 
for w = O. The relevant plots are sho~~ in Fig. 3. 

The solid curves are for tbe proton target, the dashed cur
ves are for the neutron one. The braces unite the curves cor
responding to scattering on th,e neutrino or antineutrino. "O" 
("*") correspond to ~ = O or (2/3). In this kinematic region 
(y > 2/3) the deviation from SH is about +0.4%, -0.6%, -0.3+ 
+0.1% for vn-, vp- and vN(I=O)-scattering if M z~~ 300 GeV. 
In the antineutrino beam the deviation is negative for alIJ targets and equals approximately 1.5+4.0%. For an isoscalar 
target a deviation like this is at the leveI of present accu
racies of measurements of total cr.oss sections (4% - leveI is 
shown in the figure by the horizontal straight line). However, 
not more than 1/5 of alI events get into the kinematic region 
y > 2/3. Ther efo-re , at y> 2/3 the accuracy in determination of 
cross sections is 2-3 times worse than the one presently 
achieved for total cross sections. But even in this c~se a 
3-4-fold incr,ease in accuracy of measurement will allow achie
ving the upper mass limit of the Z'-boson 30b GeV in antineu
trino scattering on the isoscalar target at y>2/3. 

The region of large X (X> 0.6). Owing to the breakdown of 
isotopic symmetry of quark distributions /10/ (d/u ~ O) expres
sions (13) get the forro: 

(I)a ~( XI)vn - a X vn 
n3 (v) == ----------------- = 

a(x I vn) 

a~(xlvp) -a(x[vp) 
P3 (v) == ---------- = 

a(xlvp) 

~(I--) (1-)- a X vn - a X v n 
n (v) = ------------ == 

3 a ( X 1-v n) 

~ ( 1-) ('-)a XlIp -aXvp 
p (V):= ---~-_=_----- = 

3 a (x \vp) 

where 
2 

1 M~_ 
y =-9 -M 2 ~ , and 

z 

7 13 
1 - -- w + --Wy9 12 

4wy --------~---
1 _ -'!.w + J.~w 2 

3 27 

l-iw - -}wy 
-4wy ------------ ,

1 _ §-w + §!.w 2 
3. 27 

5 7
l---w+-Wy3 4 

4wy --------- ,
4 48 21 _ --w + w 
3 27 

•"i + -ª-3 w - 4wy
 
4wy ----------- ,
 

1 _ ~w + ~~ w 2 

3 9 

w == sin 2 e . w 

(14)
 

7 
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Fig.4 shows the MZ,dependence of deviation (14).This de

viation does not exceed +1.6% at 300 GeV.
 

The region x, y > 0.6. In this region g = o, d/u = o, (l-y)2~
 
~ O. Deviations from SH get a simple form:
 

2 
v "(x, Ylvn) _ v(x. Ylv n) 1 - S-W + W:y 

= ----------------- = 4wy---------n 4(v) 
a(x.Ylvn)	 1-j-w + }...:w 2 ' 

3	 ()9 
4 

P4 (v) = ~'(~~1~p2_:~(~Lvp:! = - 4wy 2..="_~~~!.-- , 
I ) I 8 16 2	 \. 

v (x, Y I vp 1 - __o W + ---w 
3 9 ( 15) 

n (v) = 2....(x·X l~r~L:a(X!..ll'~nt_ = -3y(l- ~y),
 
4 a (x, Y1 vh) 4
 

P (~) = ~~x.!l;;p)_:~':oY I~E2_ = -3y(l'- -~y). 
4 v(X.Y]'Vp) 4 

Fig. 5 shows the Mz ' dependence of these deviations. 
The solid curves are for the proton target, the dashed cur

ves are for neutron target. The horizontal straight lines cor
respond to the experimental accuracies. 

,----+- • 1
Id"t[ ,10"(..	 8% -,	 8 Z ' 

' " <, 
<, 

-,	 <, 

10-210-2 1 <, " "' <, 
<, n(v)

Jttv) <, > __ 
",-" H()J) 

o~	 -- --..
 

f~
 
_10-2. 

I .e-: I - • 

I 
..10-( 

...... f"-lo-I ~ // I	 I (,'I.:~~ I / 

" 100 .300 soo 6~v	 300 5bO"'00 ~v 1;
MZ '	 HZ' 

Fig. 4	 Fig. 5 

lf M~,~300 GeV, the deviation from SM achieves 4% for an
tineutr1no interactions. For the isoscalar target this devia
tion is already at the acturacy leveI of measurement of total 
cross sections (4%). However, statistics in the region where 
the above quantities are defined is almost two orders worse 
than in the vlhole kinematic region. So one has to increase 
statistics by two orders to achieve the necessary accuracy. 

~.	 Deviations fro~ SM'in Ratios of Cross Sections R~/P 
and R.!!/P

v 
By definition /8/ 

Rn/p _ v (vn ~ vX)	 ( 16) R~ p = _~ (v~:~~)v	 - ------- v - --- . 
,v(vp ~ vX) v(vp ~ vX) 

At high energies we obtain from (8): 

2 2 2 2 2 1 
n/p dL(2 + ç) + dR(3 + ç) + u L(1 + Ç) + UR(:r + ç) 

R = -----~------------------------------ • ( 17) 
v 2 2 1 2 2 2 l:

d + ç) + d (3 + f> + UL (2 + ç) +uR~+ d
L(1 R

The formula for R~P is obtained from (17) .by substitut
.	 v
1ng L-R. 

To estimate the deviation of the above ratios from SM pre
dictions, we consider the quantities: 

ôRn/,P _ R~n/p - Rn/P ôR'::'P -_ R'~P - R~/Pv ..Y 
- v


v
 

v ----R-nip--	 R.!!/p ----, ( 18) 
v 

,:.vhere R' n/p and R~.!1/p are cal
culatedVwith the c6ntribution 
of the Z'-boson. 

Fig. 6 shows deviations (18) 
as a function of Mz'. The cur
ves marked with "O" ("*") cor
respond to (= O (t = 2/3). The
se deviations are positive both 
for neutrino and antineutripo, 
and do not exceed 1% at the 
value Mz"~ 300 GeV. The horizon
tal straight lines show the 
experimental errors which are 

100 ~oo 6'00	 GeV 20%14% and for the neutrino
/1Z/ and the antineutrino, respecti 

Fig'. 6 vely. 
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3.	 Deviations from SM in Relations of the
 
Paschos-Wolfenstein Type
 

Let us consider the ratios of differences like 
• vi vi 

1).. = ~c -a NC_ _ (19) 
1 -,

avi avi 

smaller for 80 • However, the experimental errors for diffe
rences (19) at the isoscalar target are not less than 10%. 
Therefore, the search for deviation from SM in relations (19) 
is hopeless. 

4.	 The Ratios of Differences 
_ ICC CC vn vp vn vp
 

aNC - aNC _ aNC - aNC
 
where i = p for the proton, ~ = n for the neutron, and i = O f:

I). = -------, I). = -=---.=--	 (22), I
for the isoscalar target. At high energies we have	 .. a v n _ a VP a vn _ a VP 

cc cc cc cc 
.!"J

I).n = u~ - li i + {j (d ~ - d: ) , are of rreat interest in searching fnr deviations from SM due 
J(20) I to the Z'-boson. We obtain from (8):
 

A 2 2 2 2
 
u P	 = (u L - UR ) {j + d L - d R ' I - d22 1 2 . 2I). = d 2 _ u2 +1.. (d 2 _ u 2) 1).= R-UR+"3(dL-uL)· (23)

L L 3 R R' 
rxt1J(x)dx 

where (3 = . - = 2 in the case of SU(2) synnnetry of I Then the searched for relative deviations from SM get the 
rxd~(x) dx .I form: 

distribution functions, and (j = 2.5 if SU(2) synnnetry is bro
3ken 110/.	 . 1).' _ I). 6 - 5w - -Wy
 

The relative deviation from SM owing to the Z'-boson is 8v = ----- = y -------!----
Ii I). 4'written for these differences as: 1 -	 --w
I	 3 

8{3 - 1 3	 . 
1).' I). ,8-1+ ---w - --Wy - - 27 (24) 

8 = --~-=_P- = -Wy - ª i- , i 8 __ 1).' - I). 6 + 3w - - Wyv - ---:- = y 3 .I
P I). P .!±-§_ _ ~_±-l w I). 1 - 4w
 

4 a
 
!1'-1). {3-1+~-w+ ;"wy{3

n n 3 ~	 (21)8 = ----- = Wy ------------------, 
n I).n . 1+{3 2+{j Figure 8 shows the curves av--- - ----w 

and a for different values of 
w = sin 

v 
2 t9 • Foro 81/ (the dashedwA ' A 'ª- Wy +

4 

.:L w
3	 

10 
u o-uo 4 3 curves) there is practically noa	 = ---- = W Y-------- • 

o 1).0 L _ w dependence on W, and the r a t í.o"
<,2 ;/ is	 8% for Mz' ~300 G(·'v."

The experimental ratio I). wasThe primed quantities are calcula-, {O-2 ....... ·,..:'Jk '1$

measured by the collabora

Z'-boson. Fig. 7 shows the curves fO-3 

ted with the contribution of the 
tion / 111 with an error 80%. ButtJ.1 0.2 the accuracy of measurements infor {j = 2 and 2.5. The solid cur

:==-- I 

y this experiment is 4(3) times 
dashed ones are for the neutron 
ves are for the'proton target, the 

OI 

worse than the best accuracy 
achieved at v (v)-beams (seetargets (they coincide with one _(0-3 1IJD 300 SlJ{} f~vtJ	 

I1z' the Table) in other experianother). Lf Mz ' ::::: 300 GeV, the ma
(00 ~DD S~O 6~vximum deviation does not exceed 1%.	 ments 1121 •

Hz '	 Fig. 8 
The deviation is about l/w times Fig. ? 

11 10 



So we have regarded 30% as the rough estimation of the 
accuracy which can be achieved in measurements of ~ a.t avai
lable experimental set-ups. This value is shown by the hori
zontal straight line in the figure. Thus the 3-4-fold increa
se in the accuracy of measurement of ~ will probably allow 
the experiment to get cIoser to the theoretically expected 
upper limi t o f the Zt-boson mass Mz"= 320 Gf:V. 

For the antineutrino beam the deviation from SM greatly 
depends on the w = sín 2 (J w (because the denominator o;; sí 

equal to 1-4 w and close to O), and at Mz' ~300 GeV it is 40%, 
70% and 200% for w = 0.2, 0.22 and 0.24, respectively. 

Figure 9 allows comparing 
the Êbsolute values of differen
ces ~ for three values of w 
(0.2, 0.22 and 0.24), with the 
value of 3.'- & which depends on 

a1 

~ , -/. "( Â{P.2) the zt contribution. For examp
le, if M = 260 GeV andw =0.22, 
the contribution of the Zt-bo&.M ~ ~ J(Q.tV I 
son equals the E calculated on 

~(o.2") I 
! 

the basis of SM alone. Thus the 
experimental value of this dif
ferences (~') has to be appro
ximately two times larger thap

30() SOO 6-~v1'00 SM prediction (~).Mzl The ratio Xwas experimental
Fig. 9 ly estimated to an accuracy of 

450% in Ref. /11/ • One can ex
_ pect, however, that more accu

rate measurements of ~ (at the Leve I of 200% /12/, see the ho
rizontal straight line in Fig. 8) are already attainable. 
A 3-4-fold increase of these accuracies at new accelerators 
wiil allow achieving the mass Mz"= 300 GeV. In this case it 
would be necessary, perhaps, to measure the cross sections 
a~~, u~~ with an accuracy not lower than 2%. 

5. There are practically no nuclear effects of the target. 
Let us take the differences ~AB at different nuclei A anel B: 

Then, if a" f3 , 

(~'AB_ li AB ) / ~AB = (~' _ ll)/li. 

So, in order to .study 011 and 0- , pure proton and neutron
 
targets are not necessary, inv~stigation of scattering on
 
nuclei with different isospins is quite enough.
 

" 
I 
" DISCUSSION 

.; Results of our consideration are listed in t he Table. Let 
us discuss some of them. 

The present experimental accuracies (the best one is 2-3% 
for the isoscalar target in neutrino interactions, see the 
Table) do not allow observing the manifestations of the addi
tional superstring Z'-boson in neutral cur~ent vN-interacti 
ons. Generally, deviations from SM are considerably smaller 
than the accuracies of measurement of the corresponding quan
tities (see the Table). However, the available theoretical 'I 

estimations of the upper limit for the mass Mz ' ~ 320 GeV /6/ 

make the search for these manifestations into the task of 
current importance. The accelerators of the new generation, 
including the UNK, will allow an almost 3-5-fold increase in 
measurement accuracies due to larger statistics. As is shown, 
it can ensure achieving the above-mentioned upper limit for 
the mass of the Z'-boson. 

To search for manifestations of the Z'-boson, it would be 
better, to our opinion, to analyse the quantity Rv =a~~PjagrtP, 
ratios of differences ~=(an-Qp)Nvc/(an_aP)C . and~=<an-oPl' h( n-Jl)v
•• C NO/lU cc-An 1ncrease 1n accuracy of determination of these quantities 

to 1%, 10% and 70%, respectively, will allow achieving the 
upper limit Mz'~ 320 GeV. 

The tentative rough estimations (see the Table) show that 
deviations of the data from SM for the relations Rji' li and ~ , 
though they are considerably smaller than measuremerrt errors, 
qualitatively agree with predictions of the superstring phe- . 
nomenology. This, however, can only be re~arded as a trend 
with some hopes to find_manifestations of the superstring Z' 
boson in relations ~,~ and Rv . 

According to the tenta tive calculation /19/ , the use of 
AB vA vB the IHEP-JINR Neutrino Detector at energies and intensities 

~. =a.,Nc- aNc=(a-{3)li, of the UNK will lead to a 10-20-fold increase in statisticsI,
 as compared with the leveI achieved in the world today. Con
where li are calculated by formulae (22), and a = NA/A, (3 = sequently, if will be possible to increase the accuracy of 
:=: Nv». where NA(B) is the number of neutrons in the nuc Leus 
A(B). 

13 
12 



TabZe 

Symbol Ref.' Xezp 
~exp 

X exp 
000 GeV 

X exp -x SM 

X SM 

X SS -X SM 

X
SM 

300 GeV 40ú GeV 

measurements by a factor of 3-4. This increase in the accura
cy, as is shown above, can be sufficient for observation of 
~anifestations of the extra Z'-boson in neutral currents. 
So the search for these manifestations is a task of current 
importance and it can be solved at UNK with the Neutrino De
tector. 

The authors thank Bunyatov S.A. and Isaev P.S. for stimula
ting i~terests in this work, Osipov A.A. and Ivanov Yu.P. for 
helpful discussions. 

Rv 
/12/ 

/11/ 

0.300 

0.328 

0.023 

0.082 

-0.029 

0.065 

-0.006 -0.003 0.0015 
APPENDIX 

- Below is the explicit form of formulae (lO) and (l'I): 

R-v 
/12/ 

/11/ 

0.357 

0.353 

0.042 

0.121 

-0.03 

0.04 

-0.02 -0.01 -0.005 1 1 4 2 
D='4-aw + W W 

'1 2 16 2 
• U =4"-'3W'+WW 

-
RP /14/ 

v 

/15/ 

0.47 

0.49 

0.08 

0.12 

0.02 

O.O? 
-0.01 -0.005 -0.003 

- 1 1 4 2D=-,---w+-w 
12 9 f!1 ' 

1 10 2
I, = - -w + -w . 

2 9 

- 1 2 16 2
U=---w +-w

12 9 Z7' 

R~ /16/v --
0.36 0.17 O.Q -0.03 -~.OI -0.006 ~ = .!ª-w2y2

4 
-Wy, 

/ /17/
R n P 

v • /15/ 

-
R~P /18/v 

1.22 

1.01 

1.06 

0.3 

0.15 

0.21 

0.12 

-O. CJl 

0.13 

0.02 

0.015 

0.008 

0.00'7 

0.004 

0.004 
L\U 

M) 

4 2 2 8 
= -w y - Wy(I - -w)
39' 

1322 ( 7)=-w y +wyl--w.
12 9 

8v 
/11/ 0.06 0.8 

<0.3) 
0.09 0.19 0.09 0.05 

-
L\U 

A~ 
L.11J 

4 2 2 1 '8 
= -w y - Wy(- + - w) . 
339 

7 2 2 (1 5)= -w y + Wy - - -,w , 
12 3 9 

8_ 
li 

/11/ 0.02 4.5 
<2.0) 

0.25 1.5 0.7 0.4 
, 

: l 
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BeAHHKOB B.A., KOB8neH~O c.r.,HOBOZHHOB B.n. E2-S7-S00 
o BOSM~ npOHBneHHHX cynepCTpyHHOrO 
Z'-60soHa B HeATpanbHNX TOKax 

HsyqeH BKnaA AononHHTenbHoro cynepcTpyHHoro Z'-60soHa 
B HeKOTop~e BenuqH~, HSMepH~e B pacceXHHH HeATpanbHMX 
TOKOB. llpOaH8nHSHPOBaH xapaKTep BOSHHK~ OTKnOHe~ 
OT npeAcKasaHHH CTaHAapTaoA MOAeJlH. Ha OCHQBe HSBeCTHlIIX; 
TeOpeTeqeCKHX orpaHeqe~ Ha Maccy Z'-60soaa aprYMeHTH
pOBaHa BOSM~OCTb Ha6n~eHHH 9THX OTKnOaeHHA Ha YCKOPH
TenJlX HOBoro nOKoneHHB, BlCJlIOqaB YHK. 

Pa60Ta B~cnHeHa B na60paTopHH BAepHNX npo6neM O~H. 

C006weHHe 061.e.wlHeHlloro IDIcnnyra RAepHlol¥ HCCI'I~O""'• .ll,y6aa 191$7 

Bednyakov V.A., Kovalenko S.G., 

Novozhilov V.Yu. 

On Possible Manifestations of the 

Superstring Z'-Boson in Neutral Currents 


E2-S7-S00 


Contribution of the additional superstring Z'-boson 
to the neutral current scattering is analysed. We consi
der some Z'-induced deviations from the standard model 
predictions. On the ground of the well known theoretical 
constraints on the mass of Z'-boson we show that these 
deviations can be observed at accelerators of new genera
tion including liNK. 

The investigation has been performed at.the Laborato
ry of Nuclear Problems, JINR. 
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