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Abstract. The quark spin content of the nucleons is subjected to constraints implied
by sum rules due to global approximate chiral symmetries and perturbative Qcp effects.
The model, so obtained, has a large polarisation residing in the flavour singlet
constituents of hadron. Predictions for the expected longitudinal and transverse
spin asymmetries in deep inelastic lepton-nucleon scattering are made on the basis
of the standard form of the electromagnetic and charged weak currents.
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1. Introduction

The main experimental support for quantum chromodynamics comes from the study
of nucleon structure function, revealed in deep inelastic lepton-nucleon scattering.
(For a review see Buras 1980). The Q*-dependances of Fo' (x, 0%, Fy (x, 0% and
F3 (x, Q% have confirmed the leading order predictions. The next to leading order,
however, depends on the details of the renormalisation prescription and for every
process there is an optimum scheme for which the prediction is unique and agrees
with the experimental values. This state of affairs encourages one to expect that the
spin dependant structure functions of nucleon G, (x, Q% and G, (x, 0%, studied
by observing the polarisation asymmetries, will satisfy the expected scaling pro-
perties and appropriate scaling violations, further confirming Qcp.

The quark distribution and the internal spin structure of the nucleons are, per se,
non-perturbative aspects of Qcp and, as of now, there exists no procedure for calcu-
lating them from first principles. Nevertheless, we should expect that they are
governed by the constraints imposed by the flavour symmetries (such as isospin, sU (3)
etc., the origins of which can be traced to the small symmetry breaking quark masses,
compared to the intrinsic scale A of QCD), current algebra (such as Bjorken sum rule,
which is a consequence of the approximate chiral symmetry (Bjorken 1970)) and such
other dynamical restrictions as implied by general principles like Regge behaviour ete.
In this paper, we use the various constraints and clues to arrive at the form of the spin
structure of the nucleon and translate the same into expected asymmetries in the
lepton-nucleon scattering. In particular we will emphasize the constraints implicit
in the leading order (Q? evolution of the structure functions (Bajpai and Rama-

chandran 1980) and the experimental signals in which the effects may become
observable.
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12 R Ramachandran
2. Basic model

The spin-dependant part of the electroproduction (e+p—s>e- X) may be expressed
in terms of the antisymmetric tensor

W#V(spindel)») =(1/27) fdt ¢ exp (iq.¢) {p, s [ [Jﬂ (0, J, (0)] |p, 5>

qA
(2.9)

~ (4957 G, (x, 02} (1)

{61, 09 + [1/(p.9)] 5° (p.g)

= €

where x is the scaling variable Q2 /2 (g. p)and Q% = —q2, Since in longitudinally
polarised spin-dependent experiments s is parallel to P> Gy(x, Q% does not
contribute. Thus G, (x, 02) will arise only in the transverse polarisation meagure-
ments. In quark-parton model, we expect scaling and the scaled function

(M v Gy (x, 0% — & (X)) measures the spin structure of the quarks that
- 00

make up the hadron. It is possible to identify &1(x) with spin structure through

26 =) et (Ag, +Ag) @

i

where the subscript refers to the various flavours of quarks and Aq, =q} (—gp), q;(x)

hadron (here proton) carrying a longitudinal momentum fraction x of the hadron,
when measured in an infinite momentum frame. The Q? -dependance of &(x, 0?)
(and hence that of A 7 (x, 0%) is determined by the use of an operator product expan-
sion and the renormalisation of the relevant o i
In 0%/ Q%dependance determined bythe anomalous dimensions of the operators thereof
(Politzer 1974), More intuitively Altarelli-Parisj equations (Altarelli and Parisi
1977) can be set up to give a set of coupled integro-differentia] equations. The
role of anomalous dimensions is played here by the convolution of the probability
p(2) of finding a parton (quark or gluon) within another carrying a definite
momentum fraction (z) of the former per unit interval of t(=In Q%/0Y. These

coefficients can be read off from the basic vertices of QCD in the i
principle to any order,

It is convenient to split A g, (x, 0 into a valence part and a sea part and work
Wwith the moments, defined through

1
A0 = [ drx-iiag, v, 00 — A, (x, 02, 3
0 .

Ag, zAQ:"}‘AQw- “



Spin structure of nucleon 13
The moments of the valence part satisfies a first order equation in #:

g_tA gB = (es()f2m) A, A gim; a(t) = asO)(1+b a,(0) ©) )

which can be solved to give

Aghn(t) = A g(0) [ax(0)/ ()] Foe/ ©)

The n = 1 moment, which measures the net difference in the number of quarks with
+ and — helicities in a positive helicity hadron, is - independent, since Al = 0
in the leading order. In proton, Ag”*and A gy'* will be some fixed number. To
determine this value, we appeal to various aspects of flavour symmetry. If the pro-
ton is described by an su(6) wave function for its constituent valence quarks (Kuti
~and Weisskopf 1971) then we will have

Agl =43, AgY' = —1]3. @)

u

together with the unwanted consequence of (G (/G )pyn = 5/3 Sehgal (1974) uses,
instead, Bjérken sum rule for G /G

A q:’ 1—A qg’ = (GA/GV)p—->n' (8)

and the experimental value for G ,/G}, (= 1:25), together with a similar relation for
(E- - E9) B decay transition connected by the flavour su(3) symmetry to give

Agll=097, Agiyt= — 028 ()]
In contrast, Carlitz and Kaur (1977) propose that the valence quark spin is governed
by Feynman’s leading quark hypothesis and most of the momentum and helicity is
carried by the ‘leading quark’ in the hadron (Kaur 1977). Accordingly

A gi(x) = cos 2 @(x) [gi(x) — 2/3 qa(x)], (10)

A gi(x) = — (1/3) cos 2 &(x) g3(x), (11)

with cos 2 @(x) = [1 + 0052 (1—x?)/vx]

> 1. (12)

x—1

This parametrisation implies, since cos 2 @(x) rapidly approaches unity (as x— 1)
and ¢?(x) dominates over gi(x) at large x, that the valence u-quarks in this region
of x, have their spins aligned almost fullylalong the proton spin. The first moment—
the net number of valence spin—is, however, not very different from the values in
(7) or (9). Typically they are A g1 = 1:01 and A7 1 = — 0-25. Since this model
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appears to be in general agreement with the phenomenology at large x, we will hence-
forth treat the valence spin to be given by (10)—(12) in our analysis.

2f
We now turn to the analysis of the flavour singlet parts, which includes Z' Aqi, the
combination that sums over the valence and the sea quarks of all ﬂavours and

A G = G+ (x, Q) — G~ (x, Q%) where G* (x, 0 denote the gluon distribution in the
proton. The QCD evolution equations for them are given by:

d n An h n A 0 (4
E’Z 8a )= O [Ky Y 8a 0+ ¥ Kig 47 0] (3
(%A G (1) = (a, (1)/27) [ 2 AQ () + AlgA G (t)] (14)

Since the anomalous dimensions (4"/2b) are known constants in QCD to any desired
order, the above equations are solved easily to give the Q2 dependance of the moments
and hence that of the structure functions. For n = 1, since qu = 0 and A" =0
in the leading order, this suggests Ag} for each i is constant independent of Q2.
This then means that the net difference of quarks with either helicity for each flavour
is constant. When this equation is taken together with the conservation of angular
momentum (i.e. the proton spin § is made up of the quark and gluon spin, together
with the negligible orbital angular momentuln), we are led to the equatlon (Bajpai
and Ramachandran 1980)

> Agt+AGt =4, | (15)
i .

the Q% independence of which leads to, using (14)

4%, D Adt+ 454Gt =0. \ (16)
z . .

Solving these equations, We obtain (With A, = 2 and ALg = (33 — 2f)/6 where
f is the number of flavours) :

2 Aq; = (33 -2/ — %) and AG' = —12/(9 =2f) ' (17)

We notice two features of these equations: (i) They are rather large (f= 3,4 0r 5
for example) compared to the valence spin, obtained in the various models (ii) As
one crosses the flavour thresholds, there is an accompanying large jump in the value
of net quark spin (which resides mostly among the sea quarks) and gluon spin. These
conclusions are not altered even if we consider some moderate contributions of orbital
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Spin structure of nucleon S 15

angular momentum*. We should expect, therefore, observable experimental signals,
related to these effects.

3. Longitudinal asymmetries

The longitudinal asymmetries in e p scattering (the arrow on top of e and p imply
polarisation of the same), measuring

A= do (4y) —do (41)
do (+4) +do (44)

is related to the function g; (x, Q3) through
2xg (% 0°) 4
F 2 (x3 Qz)

where 4., is some known kinematical factor. 4 (x, 0H/4,, is referred to as the
longitudinal asymmetry function, 4;; (x, Q%) in the literature. Thus, explicitly

Ax, 0% = ens , (18)

AL (0= & (A +43) [ > &+ (19)
i i
For e p longitudinal asymmetry
4

1
~Ag,+ §A q,+ z,e? Agyy

9
4, 1
-9-‘.73 +,§qg + z e? dip

A7y (x, @) = (20)

The parametrisations used to obtain the plot for A7, given in figure 1 are sum-
marised in table 1. We use the cpHs analysis of the unpolarised deep inelastic
muon scattering data (de Groot ef a/ 1979; Falciano 1981). For the spin structure,
the valence spin is given by Carlitz-Kaur model (equations (10) to (12)) and the

*If the orbital angular momentum is considered, the essential conclusions of large singlet polarisa-
tion persists with a modulating factor

24 1 .
[1_2 (L) + = G =2) (Lz)]
for 3 Agj and a factor '

=2 ¢Lsy + (m/as) (L]

for AG*. It is not possible to detern}ig; t_hesg factc_)f A_f{(.)ul_lj first principles. However we may esti=

mate it as follows: We may expect {(L;) ~ {r X p); to be of order { p,>, primordial average

transverse momentum and from the leading 2nd order QD - { pp) ~ (ag QD2 = V oy Q, et/® and
thus ¢(dL./dty~% (LY. Itis observed that {(dL,/dt) and (L.} are of the same sign and hence tend
to neutralise each other in the modulating factors. Even for a substantial magnitude of (L,) ~ 0-1
(which is 20 %; the angular momentum of proton) the modulating factor is about 15, implying an
enhancement of our conservative values. -In summary, :it is unlikely that these factor will so

conspire as to nullify the large polarisation structure implied here.
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Figure 1. Longitudinal asymmetry 4 L e+ p > et X) vs x(= 0¥2My) the scaling
variable. Theoretical predictions give the curve marked a when sea polarisation is
i negligible, and the curves b d when 3, 4 and 5. flavours are excitedrespectively.
e Parametrisation used are as given in table 1 for the unpolarised structure functions and

: as in equations (10), (11) and (22) with e chosen as 0-05 in all computations. Data
refer to the only available results from sLAc-Yale experiments (Alguard et al 1976,
1978 (E-80) and Baum e al 1982 (E-130).

‘ Table 1. cDHS parametrisation of unpolarised structure functions. ¢
Structure functions CDHS parametrisation
9u (x, Q) 213 (1 — x)eojxire %
g3 (x, Q) 121 (1 — x)o-8/x1s2
2 qo; (x, GF) 027 (1 — x)¥/x
1

flavour singlet sea quarks must satisfy constraints implied by (17). If the sea
polarisation derives equal contribution from u, d and s flavours, then we have

Agy=[B3-21)/(9—2f~076)] /6. 1)
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For the x-dependance, while the sea quarks distribution ¢, (x) has the form (1—x)8/x
indicating the presence of wee partons (peaking for small x), we may expect the spin
structure to be given by

Agy(r @) =cxegy(9;e >0, @

where for a given e, c is obtained by the constraint (21). Further, since for all values
of x, | Agy(x) | /go (x) < 1and hence all moments satisfy|A gf | /g4 <1 we find that
€ < (014, 0:07 and 0'07) for 3, 4 and 5 flavours respectively for the parameters
employed*.

Shown in figure 1 are the predicted curves for longitudinal asymmetry A4;;,
demonstrating the effect of sea polarisation at small x region, when 3, 4 or 5 flavours
are excited. The magnitude and the sign of the deviation from the ‘no sea’ para-
metrisation may be observed as also the comparison with results from E80 and E130

e ——

Yale-sLAC polarised e p scattering experiments (Alguard et al 1976, 1978; Baum
et al 1980; Oppenheim 1982). Our predictions may also be compared with those of
other existing model (not shown in the figure), such as (i) SU(6) prediction (Kuti and
Weisskopf 1971) (ii) various different parametrisation of valence quark spin structure
(Close 1974; Look and Fishbach 1977; Sehgal 1974; Carlitz and Kaur 1977; Jaffe
1975) and (iii) other unorthodox models like source theory (Schwinger 1977) and
Fire strings (Preparata 1981). For a recent summary see Bjorken 1982.

3.1 AiVL, longitudinal asymmetry in e N - e X

There are, as of now, no measurements of asymmetry for scattering off neutron.
However, such information is needed in order to verify Bjorken sum rule, which has
been an ingredient in our parametrisation. To determine the neutron spin structure,
it will be appropriate to measure the asymmetry parameters off an isoscalar target.
There is currently a proposal (E = 138, SLAC) which aims to achieve this, The asym-
metry, expected is

(5/18) A gy +Aq)+F & Agy 24

4N 2) =
1z (% 09 G8) (¢, + ¢) + Z e gy,

Figure 2 gives the plot for AiVL(x), using the same set of parameters, as employed to
predict AfL_ From this it is straightforward to extract the structure functions g7(x)

*Alternatively the spin structure may behave similar to the valence quark structure
near x = 0 as dictated by the usual Regge behaviour of the spin flip amplitudes.
(Recall as x>0, v— co implies finite Q* Regge kinematical region; 1/1/; form
is related to »*(©, with Regge intercept «(0) = 4. We then, may make an ansatz
Agoec (1 —x)P]Vx (23)
In order that (21) is satisfied and at the same time | A g3 |/qt < 1is maintained, we
find p > 66 for f=4. This implies a sharply falling function for Ag, and because
of the kinematical zero present in the asymmetry function at x = 0, experimentally
this parametrisation is indistinguishable from Agy = 0. (i.e. no polarisation in the
sea).

P—2
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Figwre 2. A4;; (e+ N —e+ X) vsx. a-d. refer to the same set of parameters asin
figure 1.

and g;(x) and verify the Bjérken sum rule, which is a consequence of chiral sym-
metry, implicit in QCD, to the extent we may ignore quark masses: -

1
[ we - =tew - say=Lee,., ©9)
: 0

Carlitz-Kaur parametrisation for the valence spin structure ensures that the sum
rule is satisfied and thus any deviation of the experimental evaluation of the sum rule
is attributable to the QD non-leading correction, for which there is now an estimate.
It is, however, more significant to test the sum rule of gl(x) and gl(x) separately.
In our model, we expect

1
[ & =3149441 + 1/9Ag32 + T2 A Gy
0

=021 L {1-26 3 ﬂavours} ’

3:36 4 flavours (26)

S
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1 .
and [g0)dx =1 [49A g0t + 1/9A gl + Fet Agh]
0

@7)

— 0001 - 51-26 3 ﬂavours}

3:36 4 flavours

The terms in the curly brackets arise from the large sea polarisation, coming mostly
from the experimentally insensitive small x-region. While a direct experimental
confirmation of the presence of large values of the integrals should be the main evid-
ence for large sea polarisation effects, it should be recognized that this is concentrated
in a kinematical region, hard to reach and the structure function extracted is expected
to have large uncertainties in this region.

4, Transverse spin in nucleon

Transverse polarisation of the electron and proton inep —e¢ -+ X measures in

addition to g;(x)the function g,(x) (=Lt Mv* G, (x, Q). In parton model the
Q%>

combination g;(x) + g,(x) is equal to k. (x) — k- (x), where k, (x) is the probabi-

lity (weighted by the (charge)® of the quark) of finding a quark of spin up (down),

with a momentum function X in the infinite momentum frame in a proton or neutron

spinning up (perpendicular to the infinite momentum). When the quark is moving

rapidly (x> 0), then we expect it to be spinning along the direction of momentum,

which implies that %k, (x)=~k_(x). Thus " ‘ : :

£:(x) + ga(x) = 0, x> 0. (28)

The longitudinal asymmetry, we have already seen, is governed by the function g;(x)
and its magnitude and the In Q% dependance are governed by the relevant twist-2

operator of the symmetry type (bilinear in quark) O ¥ Bosws Fu-t (traceless sym-
metric in all indices). It can be shown that the operator of the symmetry type

O b by Bas oos by (symmetric in p’s and antlsymmetrlc in A and o) dictates the
dynamics of the moments:

1
[ dx {’-’-‘n;l o 0+ g Q%} = M, (0) 29)
0

'

In contrast to the similar moments of g,(x, Q%) which were discussed in-§2, the numeri-
cal magnitudes of the moments in (29) have been argued to be very small, that we
may assume M,(Q*)=0. (See Wandzura and Wilczek 1977 for the relevant argu-
ments). For large n this is simply the reaffirmation of (28). Further, notice that

1 .
g1(x) + go(x) = f d—)—c’);gl(x’), (30)

X
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solves (29) and thus in terms of the quarks spin distributions
1
T dx' L 2 1
Agf (v, 0 = [ Zradk (9(@2). €}
X

The transverse ésymmetries are thus given by

1
[ dx'jx' Z & Agl (x') i
A (%) = X . (32)
o [Taa®

It may be observed that 4, (x)-+0 as x—1, consistent with the expectation that the
transverse polarisation of the hard quarks inside a nucleon should be vanishing. The
transverse asymmetries are much smaller than the longitudinal asymmetries and
IS should show sizable enhancements due to large sea polarisation effects at small values

N —_- e
i .

\ of x. Figures 3 and 4 indicate the expected values for ¢ p—~eX and e N—eX
b respectively. (For earlier analysis see Hidaka ef al 1979). These measurements are
! expected to be made in (E-138) sLAC experiment during 1983.
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Figure 3. Transverse asymmetry in proton 4 wve+p>ed X)vsx '
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5. Neutrino induced asymmetries

In the charged current v(v) N interactions, the unpolarised inelastic scattering is given
by the functions F,(x, 0?) and F3(x, 0*). The longitudinal spin asymmetry (with
target nucleon spin aligned parallel or antiparallel to the »(¥) spin) is once again
given proportional to g, (x, @%). It is easily observed that the asymmetries 4, , are
given by (with y = (E' — E)/E, where E and E’ are the energies of v(¥) and charged
lepton respectively):

— Ag; cos? 8 — Ag,sin? 8 4 (1 — )2 Ag,

gacos® 0+ gssin2 6 (1 —y2yg, (33)

AZL (x: y) =

— Ag, (1 — y)* + Agycos? 8 + Ag; sin? 6
4 (1 - y)2 + ad cos® @ + (}s sin? 6 i

and APy (x,9) = (34)

where cosf is the Cabibbo angle. »(v) acts as a selective probe that measures
separately d and # (u and d) content of the hadrons, differentiated by the (1 — y)?
dependence of the antiquark (quark) portion. Integrating over the y (range y=0 to
1; the weak y dependance implicit in the In Q* dependence of g(x, Q%) and Ag (x, Q?)
may be ignored), we have for the proton and isoscalar nucleon targets.

— AqY cos?t 6 — 2/3 Ag,

q¥ cos® 0 + 4/3 ¢, ’ (352)

VP
Apy =




e e i
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=R
43N _ — 1/6 (Ag? + Agd) + 2/3 Aq, (36b)

1/6 (g2 + q9) + 4/3 g,

We have assumed here that the sea distribution is su(3) flavour-independant and
contains no charm or heavy flavours. (qou=é70u=floa=ﬁod=%s=¢7os)- The asym-
metries are mostly dominated by the valence quark spin structures and are as shown
in figures 5to 8. The effect of the spin structure in the sea is confined to a small x
region and depends on the number of flavours excited. Also shown in the diagram
are the curves that correspond to the absence of any polarization structure in the sea.

We may observe that charm production occurs through the Cabibbo favoured
processes v + s>u~ + cand v + 5+ ut + ¢. Since (s, 5) strange quarks are part of
the flavour singlet sea, neutrino induced charm production and the longitudinal asym-
metry therein could serve to measure the sea content and the polarisation thereof.,
They will have flat y distributions (because there is no admixture of vq or vg

0.8 T T 1 T ¥ T T ¥

P—spi” %)

AI.L (» P

0.0 0.2 0.4 - 0.6 08 - 1.0

. 3 0 . -
Figure 5. y-induced longitudinal asymmetry. A;, 0 +p—+>p~+ X)vs x. a-d.
refer to the same parametrisation as in figure 1. e. (..) is the prediction when charmed

particle is produced in the final state (drz (v + };—> W=+ C+ X) vs x where C is
any charmed hadron, )

g
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interactions, when we have a charmed quark as a final state) and the predicted
asymmetries are:

AVP-HL‘CX - A 94 sin® 6 — Ag, cos® § (37)
LL gy sin® 8 4+ g, cos? 6
A = A =2y ‘38)
0
— —_ u ) sim2 § — 2

1/2(q% + q¥) sin? 8 + g, cos? @

These imply larger asymmetries, characteristic of large sea polarisations and could
provide a clean test for the structures. For easy comparison, they are plotted in the
same graphs that show the asymmetries of non-charm inclusive vp and vN charged
current processes. '

5.1 y distributions of asymmetry

We may make a more definitive prediction for the asymmetries by integrating over the
x variable and plotting the various asymmetries as a function of the y-variable. In
view of the fact that the first moment of the spin structures are given by the constraints
on the flavour singlet piece and further are more or less model-independent for the
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valence spin, our predictions for y-distributions (which involve the second moments
only) should be free from any serious model-dependent ambiguity. We find

a5 ()= AgpPeos 0+ Agi[— 1+ (1 — )]
qy?cos® 0+ qg [1 + (1 —y¥

(40)

o — (1 — V2 Ag? 211 — (1 — )
AZi(y)= ( ¥) Ag} ‘{"AQQ[ ( y)]

41
A —yprapd+q; 1+ 0 —pP] @1

Similar expressions for AZ]Z and AEJX can be written by substituting for A g% % A g2 2;
g *® and g%? the average values 1/2(A g% % + A g ?) and 1/2(q}’ * + g7 ®) respectively.
For the parametrisation we have presented, the various second moments are as
follows: g% 2= 0233, g% 2=0-095,45=003, Ag¥y? = 0158, Agy* = — 0-029 and
A g% = 0-007 (3 flavours), 0-020 (4 flavours) and — 0-019 (5 flavours). The graphs
- showing the y-dependances of A;; form figures 9 and 10.

For the corresponding charmed particle production by v and v beam, there will be
flat y-distribution with a value F 0-67 (being F A g3/qy) if we may ignore the small
Cabibbo suppressed contributions.

The neutrino asymmetries, requiring polarised targets are not easily determined
with the presently available experimental facilities.
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Figure 9. The y-distributions of longitudinal y-asymmetries : 4 L@ —f—?-—» p+ X)

are given by solid lines and 4;; (v + N — p~ -+ X) by dashed lines. y=E'/E, where
E and E’ are energies of v and p respectively.
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Figure 10. The y distributions for y-asymmetries. A4 @ +p > pF 4+ X)is given
by solid line and A 1z @+ N = p* + X) by dashed lines.

6. Conclusions

We have compiled the predictions for the polarisation asymmetries in deep inelastic
lepton-nucleon scattering. The asymmetries measure the proton and neutron spin
structures. While, it is customary to regard that most of the spin resides in the valence
quark, the possibility that the sea or the flavour singlet quarks may have a substantial
non-trivial- spin structure, as suggested by the leading order qcp effects is also
considered. However, when these spin ingredients are translated into consequent
experimentally measurable asymmetries, it is discovered that they are not easy to
confirm, in view of the small momentum carried by the sea quarks. Their effects are
often masked by the valence quark induced asymmetries. We have considered in
detail the v and v induced asymmetries, since in v interaction, it is possible to
separate the contribution due to vg and »g interaction by looking at the y-
distribution. Again the effects are confined to low x-region and kinematic
suppression is difficult to avoid except in the v-induced charmed particle production.

Alternate methods for probing sea polarisations have been given elsewhere. Asym-
metry in massive lepton pair production (Drell-Yan processes) in pp' collision probes
directly the product of the valence quark and the sea quark structure.* (Baldrachchini

*The longitudinal asymmetry for large angle wt p— pair with Xp = p“/\/ sand 7 = m,L,L/\/ I
(where p is the longitudinal momentum of p* = pair and m, » s the invariant mass of w* p- pair)
is given by
AV (e, 0% Ado (x5, O + (x4 <= x3)

Vi(xa, 0% gy (xp, 0% + (%5 —— Xp)

where V(xz, Q%) = 4/9 g8 + 1/9 ¢3, 7 = x, xp and x,, = Xq — Xp
. F :

App (1, xp) =
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et al 1980). At large momentum transfers, the asymmetries in similar process
measure, in addition, gluon spin structure (Bajpai et al 1981) and they appear
to be quite sensitive to the large polarisation structures in the flavour singlet
sector of the nucleon. It is also possible to study the initial state spin structure
by looking for the transmitted asymmetries in processes such as p 4 p—~>A + X.
However, since the relevant hard processes involve z and d quarks (in addition to the
s-quarks) and further since their fragmentation into A, is not very much less when
compared with the fragmentation of s-quark (Ramachandran and Bajpai 1982) the
resultant asymmetries are found dominated by the valence spin structure and no reli-
able information regarding flavour singlet spin structure emerges.
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