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Abstra
t

The pro
esses of the single W-produ
tion in polarized hadron-hadron 
ollisions are suggested

for investigation of the proton spin. An approa
h is proposed for the determination quark spin

densities at low x. The ele
troweak radiative 
orre
tions of O(�

3

) to the observable quantities are


al
ulated. The numeri
al 
al
ulations of the 
ross se
tions and the single spin asymmetries taking

into 
onsideration ele
troweak 
orre
tions at RHIC energies have been made.

1 Introdu
tion

The spin 
risis has indu
ed a number of new experiments to investigate the longitudinal spin stru
ture

of the nu
leon in more details by measuring polarization asymmetry in lepton-nu
leon deep inelasti


s
attering (DIS). At the present moment from the analysis of in
lusive data on polarized DIS of leptons

on the �xed targets at CERN and SLAC the following 
on
lusions 
an be drawn: all present data are

in good mutual agreement and show that Ellis-Ja�e sum rule is violated by more then 2� and Bjorken

sum rule is found to be 
on�rmed within 1�. Nevertheless, it should be mentioned that purely in
lusive

measurements determining the longitudinal spin stru
ture fun
tion g

1

(x;Q

2

) for nu
leons and deuteron

are unfortunately restri
ted to probe only 
ertain 
ombinations of the polarized parton 
ontributions to

the nu
leon spin. A full analysis would require additional inputs from other measurements to separate

di�erent 
omponents.

Some new 
ombinations of the polarized parton 
ontributions 
an be obtain from experimental data

on single spin asymmetries, when the polarized target is used in 
onjun
tion with an (un)polarized proton

beam. This opportunity is o�ered by the planning experiment HERA-

~

N [1℄ utilizing an internal polarized

nu
leon target in the 820GeV HERA proton beam. Later polarized protons should be
ome available [2℄,

the same set-up will be used to measure the double spin asymmetries. Su
h experiments will be done

in the nearest future, after the original program of HERA-B has been �nished, using that dete
tor,

but by that time the most interesting questions will possible have already been answered by RHIC. The

dedi
ated RHIC spin program at BNL [3℄ is supposed to start in a short period of time. Collider polarized

experiments STAR and PHENIX at the RHIC energy (

p

s � 500GeV ) will be the point where a high

energy nu
leon-nu
leon spin physi
s will be studied by measuring a variety of double spin asymmetries.

In this paper we are 
on
erned with experiments whi
h may provide dire
t measurements of new

independent 
ombinations of the quark densities in polarized nu
leon. We will fo
us on in
lusive single

W-boson produ
tion in hadron-hadron intera
tions with one longitudinally polarized beam

N +

~

N !W

�

+X ! l

�

+X:

In Se
. 2 of our paper we get formulas for single asymmetries of this pro
ess for the 
ase when in the

�nal state only 
harged lepton is dete
ted. More, we will show the possibility of proposing rea
tions to

study the form of polarized quark densities in the region of small x.

Radiative events originating from the loop diagrams and (as we 
onsider the in
lusive pro
ess) the

pro
esses with the emission of real photons, 
annot be removed by experimental methods and so they have

to be 
al
ulated theoreti
ally and subtra
ted from measured 
ross se
tions of proposed rea
tions. In this

paper the total O(�

3

) ele
troweak radiative 
orre
tions (EWC) to 
ross se
tion and single asymmetries

have been 
al
ulated. In Se
. 3 and 4 we present the 
ontributions of additional virtual and emitting

parti
les respe
tively. Numeri
al analysis and 
on
lusions 
an be found in Se
. 5.
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2 Born 
ross se
tion and single asymmetries

The 
ross se
tion for the in
lusive hadroni
 rea
tion is given in Quark Parton Model (QPM) by the usual

formula (see for example [4℄)

d�(N

~

N ! l

�

X) = �

i;i

0

f

1

i

f

2

i

0

d�̂

ii

0

;

where f

j

i

is the probability of �nding 
onsistent i in hadron j and d�̂

ii

0

is the 
ross se
tion for the

elementary pro
ess leading to the desired �nal state.

The pro
ess of the single W-boson produ
tion at hadron-hadron 
ollision 
ould be des
ribed by two

pair of quark-antiquark subpro
ess. So for the W

�

produ
tion we have

q

i

(p

1

) + �q

i

0

(p

2

)!W

�

! l

�

(k

1

) + ��(k

2

); (1)

�q

i

(p

1

) + q

i

0

(p

2

)!W

�

! l

�

(k

1

) + ��(k

2

); (2)

and for W

+

one

q

i

(p

1

) + �q

i

0

(p

2

)!W

+

! l

+

(k

1

) + �(k

2

); (3)

�q

i

(p

1

) + q

i

0

(p

2

)!W

+

! l

+

(k

1

) + �(k

2

): (4)

Our notations are the following: p

1

is 4-momentum of �rst unpolarized (anti)quark with 
avor i and

mass m

1

; p

2

is 4-momentum of se
ond (anti)quark with 
avor i

0

(i

0

denotes the weak isospin partner of

the quark i), mass m

2

and polarization ve
tor �

2

; k

1

is 4-momentum of �nal 
harged lepton l

�

or l

+

(m);

k

2

is 4-momentum of (anti)neutrino. We use the standard set of Mandelstam invariants for the partoni


elasti
 s
attering

s = (p

1

+ p

2

)

2

; t = (p

1

� k

1

)

2

; u = (k

1

� p

2

)

2

: (5)

Squaring the matrix element of partoni
 subpro
ess we get the invariant parton-parton 
ross se
tion

in the Breit-Wigner form

d� =

�

2

4N




s

4

w

B

ii

0

s((s �m

2

W

)

2

+m

2

W

�

2

W

)

Æ(p

1

+ p

2

� k

1

� k

2

)

d

3

k

1

k

1

0

d

3

k

2

2k

2

0

;

where

1=N




= 1=3 is the 
olor fa
tor, s

w

=

p

1� 


2

w

is the sine of the weak mixing angle, 


w

= m

W

=m

Z

; m

Z

is the Z-boson mass, �

W

is the W -boson width,

B

ii

0

=

�

u

2

� for (1) and (4) subpro
esses,

t

2

� for (2) and (3) subpro
esses.

A

ording to QPM we substitute p

1(2)

! x

1(2)

P

1(2)

, where P

1(2)

is 4-momenta of initial nu
leons with

masses m

N

, x

1(2)

is the fra
tion of the �rst(se
ond) nu
leon momentum that is 
arried by the in
oming

quarks. We shall denote this pro
edure by operator "hat". Then we multiply on parton densities of �rst

and se
ond hadrons and sum over heli
ity of quarks (we use the 
ovariant expression for the polarization

ve
tor of i

0

parton from [5℄).

Let us introdu
e the Mandelstam variables for hadroni
 rea
tion S = 2P

1

P

2

; T = �2P

1

k

1

; U =

�2P

2

k

1

; and integrate w.r.t. x

2

with help of Æ-fun
tion taking into 
onsideration that in QPM

Æ(ŝ +

^

t+ û�m

2

1

�m

2

2

�m

2

l

) =

1

D

Æ(x

2

+

x

1

(T +m

2

N

) +m

2

l

D

); D = x

1

S + U +m

2

N

:

We 
an see that in this 
ase x

2

= x

0

2

� �(x

1

(T + m

2

N

) + m

2

l

)=D and this substitution 
orresponds to

born kinemati
s and we denote this by subs
ript "0".

Finally, let us 
onsider the general form of the 
ross se
tion of hadroni
 pro
ess. We use standard

in this 
ase variables: 
entre-of-mass energy (

p

S), 
omponent of the 4-ve
tor of the dete
ted parti
le

transverse to the beam dire
tion (jk

1

?

j � k

1

T

), and pseudorapidity (�); then we have for T and U

T = �

p

Sjk

1

?

je

��

; U = �

p

Sjk

1

?

je

�

:
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Integrating w.r.t. azimuth � (it's possible as the �rst initial hadron is unpolarized and the se
ond one is

longitudinally polarized) we have phase spa
e d

3

k

1

=k

1

0

) �d�dk

1

2

?

, and hen
e

�

�

0

=

X

i;i

0

Z

dx

1

f

i

(x

1

; Q

2

)�

0

; (6)

where we use the set of general abbreviations

�

�

�

d�

N

~

N!l

�

X

d�dk

1

2

?

� ��

�

+ p

N

2

��

�

: (7)

Born 
ross se
tion is proportional to fa
tor

�

0

= �j

x

2

=x

0

2

=

��

2

4N




s

4

w

jV

ii

0

j

2

^

B

ii

0

ŝ((ŝ �m

2

W

)

2

+m

2

W

�

2

W

)D

F

(2)

i

0

j

x

2

=x

0

2

; (8)

and the summation runs over all types of quark and antiquarks both of initial hadrons. In the expressions

(6),(8) V

ii

0

is Cabibbo-Kobayashi-Maskawa mixing matrix, and the 
ombination of quark densities for

se
ond nu
leon has the form

F

(2)

i

0

= f

+

i

0

(x

2

; Q

2

)� 


i

0

p

N

2

f

�

i

0

(x

2

; Q

2

);

where f

+(�)

i

(x;Q

2

) are spin averaged (longitudinally polarized) quark densities, 


i

0

= �1(+1) for qu-

ark(antiquark), p

N

2

is the degree of longitudinal polarization of se
ond hadron.

Supposing that CKM matrix has diagonal form and negle
ting the 
ontributions of the heavy quarks

(
,b,t) we 
an write the single asymmetries as

A

l

� =

��

�

0

��

�

0

; (9)

A

l

+ = �

R

dx

1

(u

0

(x

1

)�

�

d(x

0

2

)�

�

d

0

(x

1

)�u(x

0

2

))

R

dx

1

(u

0

(x

1

)

�

d(x

0

2

) +

�

d

0

(x

1

)u(x

0

2

))

; A

l

� = A

l

+ (u$ d): (10)

Here

u

0

(x

1

) = K

t

u(x

1

); �u

0

(x

1

) = K

t

�u(x

1

); d

0

(x

1

) = K

u

d(x

1

);

�

d

0

(x

1

) = K

u

�

d(x

1

);

K

t(u)

=

^

t

2

(û

2

)

ŝ((ŝ �m

2

W

)

2

+m

2

W

�

2

W

)D

j

x

2

=x

0

2

:

The physi
ally allowed region of x

1

and x

2

is given by

�

U +m

2

N

�m

2

l

S + T +m

2

N

� x

1

� 1; x

0

2

� x

2

� 1:

Let us remark that in the region of large x

1

and small jk

1

?

j=

p

S the expression x

0

2

does not depend on

x

1

pra
ti
ally (x

0

2

� �T=S). Dividing the region of integration in (10) by parameter x

�

1

(we 
an 
hoose

su
h value of x

�

1

in order to have well de�ned polarized quarks densities in the region x

1

> x

�

1

) we obtain

the expression

�u(�T=S)

Z

1

x

�

1

dx

1

�

d

0

(x

1

) � �

�

d(�T=S)

Z

1

x

�

1

dx

1

u

0

(x

1

) = (11)

= A

l

+

Z

1

x

min

1

dx

1

(u

0

(x

1

)

�

d(x

0

2

) +

�

d

0

(x

1

)u(x

0

2

))�

Z

x

�

1

x

min

1

dx

1

(�u(x

0

2

)

�

d

0

(x

1

)��

�

d(x

0

2

)u

0

(x

1

))

and an analogi
al one for A

l

�
by repla
ing u$ d.

The expression �T=S in 
onditions of 
ollider experiment 
an rea
h very small values, so using, for

example, RHIC kinemati
s point

p

S = 500GeV , jk

1

?

j = 25GeV , � = 2 we 
an see that �T=S do

3



not ex
eed 0.007. It gives the possibility to use equations (11) for the investigation the polarized quark

densities in the region of small x.

So, equations (11) 
onne
t the polarized quark densities in the region of small x with the observable

single asymmetries, 
ombination of unpolarized quarks densities (whi
h is proportional to spin averaged

part of hadroni
 
ross se
tion ��) and polarized quark densities in the region where they are well de�ned.

If the three of the supplementary measurable quantities (for example double asymmetries A

�

(x; y) from

Ref.[6℄ and QPM-expression for g

1

(x)) are used, equations (11) allow to determine the low-x behavior of

all polarized quark and antiquark distributions in nu
leon.

3 Contribution of additional virtual parti
les

To extra
t the reliable data on single asymmetries with high pre
ision from hadron 
ollider experiment, it

is ne
essary to 
onsider higher order ele
troweak radiative 
orre
tions. The �nal state photoni
 
orre
tions

to pro
esses of W-produ
tion in unpolarized pp-
ollisions were 
al
ulated in Ref.[7℄. More a

urate


al
ulation of these ele
troweak 
orre
tions have been suggested in Refs.[8℄ and [9℄, where both initial

and �nal state radiation have been in
luded. In this paper we present new expli
it formulae for EWC to

in
lusive single W-produ
tion in polarized hadron-hadron 
ollisions. As in �nal state only 
harged lepton

is dete
ted, as well as Ref.[9℄ we use for 
al
ulation the 
ovariant method [10℄, whi
h has 
on
lusive

advantage: the results of 
al
ulations are independent of poor de�ned parameter { maximum soft photon

energy E


ut

(see for example Ref.[8℄).

The one-loop 
ontribution of additional virtual parti
les (V-
ontribution) has been 
al
ulated in

t'Hooft-Feynman gauge and in on-mass renormalization s
heme whi
h uses �;m

W

;m

Z

; Higgs boson

mass m

H

and the fermion masses as independent parameters.

The 
ross se
tion of V-
ontribution is proportional to the Born 
ross se
tion and 
ould be written as

�

�

V

=

X

i;i

0

Z

dx

1

f

i

(x

1

; Q

2

)

^

Æ

ii

0

V

j

x

2

=x

0

2

�

0

: (12)

Here fa
tor Æ

ii

0

V


onsists of six terms

Æ

ii

0

V

= Æ

W

+ Æ

V l

+ Æ

ii

0

V q

+ Æ

Sl

+ Æ

Sq

+ Æ

ii

0


W

: (13)

We do not repeat here the expli
it expressions for all these 
ontributions but refer the readers to Ref.[11℄.

So, the meaning of various terms in (13) is as follows

the W-boson self-energy 
ontribution

Æ

W

= 2<

s �m

2

W

� im

W

�

W

(s �m

2

W

)

2

+m

2

W

�

2

W

^

�

W

T

(s); (14)

leptoni
 and quark vertex 
orre
tions

Æ

V l

= 2<ÆF

We�

(s); Æ

ii

0

V q

= 2<ÆF

Wii

0

(s); (15)

neutrino self energy 
ontribution

Æ

Sl

=

�

4�

Q

2

l

�

ln

m

2

Z

m

2

l

� 2 ln

m

2

l

�

2

+

3

2

�

; (16)

up-quarks self energy 
ontribution (down-quarks self energy 
ontribution equals zero)

Æ

Sq

= �

�

4�

�

Q

2

u

�

ln

m

2

Z

m

2

u

� 2 ln

m

2

u

�

2

�

� Q

2

d

�

ln

m

2

Z

m

2

d

� 2 ln

m

2

d

�

2

�

+

3

2

�

; (17)


W box 
ontribution

Æ

u

�

d


W

= Æ

�ud


W

= Æ


W

; Æ

d�u


W

= Æ

�

du


W

= Æ


W

(t$ u; i$ i

0

); (18)

4



where

Æ


W

=

2�

�

<Q

l

(Q

i

I


W;i

1

(s; t) +Q

i

0

I


W;i

0

2

(s; u)); (19)

and quantities I


W

1;2


an be found in Ref.[12℄, Q

u

� Q

�u

= +2=3, Q

l

� � Q

l

+ = �1, 


l

= +1(�1) for the

pro
esses 1, 4 (2, 3).

Infrared divergent (IR) part of V-
ontribution is regularized with the help of photon mass � and 
an

be presented by formula (12) with

Æ

IR

V

=

�

2�

log

s

�

2

J(0); (20)

where the expression for J(0) will be 
onsidered in the next se
tion and the rest part of V-
ontribution


ross se
tion 
ontains �nite 
orre
tion

Æ

ii

0

V

� Æ

IR

V

= Æ

ii

0

V

(�

2

! s):

4 Contribution of bremsstrahlung N

~

N ! l�

l




In order to get infrared �nite results for the hadroni
 pro
ess 
ross se
tion we have to in
lude the real

bremsstrahlung 
orre
tion.

The di�erential 
ross se
tion for the pro
ess with emission of one real photon reads

d� =

�

3

2

6

�

2

s

4

w

N




1

s

�

�jRj

2

Æ(p

1

+ p

2

� k

1

� k

2

� k)

d

3

k

1

2k

1

0

d

3

k

2

2k

2

0

d

3

k

2k

0

;

where squared matrix element is the sum of initial state, �nal state and interferen
e terms respe
tively.

Then we introdu
e W -boson propagators �

l

(�

q

) in the 
ase of the lepton(quark) bremsstrahlung

�

l

= 1=(s �m

2

W

+ im

W

�

W

); �

q

= �1=(s� 2kq �m

2

W

+ im

W

�

W

) = 1=(z + t

w�

);

and t

w�

= t

w

� im

W

�

W

; t

w

= v � s+m

2

W

: As the kinemati
al variables of the radiated pro
ess we use

in this 
ase z = 2kk

1

; z

1

= 2kp

1

; u

1

= 2kp

2

= v + z � z

1

; v = 2kk

2

= s + u+ t�m

2

1

�m

2

2

�m

2

l

; where

k is 4-momentum of radiated photon.

After transition to hadron-hadron 
ross se
tion a

ording to pres
ription of QPM, we 
an present the


ross se
tion of bremsstrahlung (R-
ontribution) splitting it into a soft IR-part and a hard 
ontribution

[10℄

�

R

N

~

N!l�

l




= �

IR

R

+ �

F

R

: (21)

The infrared divergent part (the �rst term) of expression (21) reads (we had done the substitution

dx

2

= dv̂=D)

�

IR

R

=

X

i;i

0

Z

dx

1

f

i

(x

1

; Q

2

)

^

�

IR

R

; (22)

where

^

�

IR

R

= �

�

�

Z

v̂

max

v̂

min

dv̂�I[

^

F

IR

℄: (23)

The pro
edure of integration over the photon phase spa
e de�ned as I[A℄ is des
ribed, for example, in

Ref.[6℄), and for F

IR

we �nd

F

IR

= Q

2

l

m

2

l

z

2

+ 


l

Q

l

Q

i

t

zz

1

� 


l

Q

l

Q

i

0

u

zu

1

+ Q

2

i

m

2

1

z

2

1

� Q

i

Q

i

0

s

z

1

u

1

+Q

2

i

0

m

2

2

u

2

1

:

Introdu
ing J(v̂) = v̂ lim

�!0

I[

^

F

IR

℄ we'll have two parts of the soft 
ross se
tion:

^

�

IR

R

= �

�

�

�

0

J(0)

v̂

max

Z

v̂

min

dv̂

v̂

+

�

�

v̂

max

Z

0

dv̂(�

0

J(0)=v̂ � �I[

^

F

IR

℄): (24)
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The se
ond term is infrared free, and the �rst one 
ontains IR divergen
e. In the 
enter-of-mass-system

of initial hadrons the limits of integration are

v̂

min

= (

~

k = 0) = 2�k

2

0

= �~v; ~v �

D

2

+ TU

D

p

S

; v̂

max

= (x

2

max

= 1) = D(1 � x

0

2

) (25)

and the infrared divergent part of bremsstrahlung 
ross se
tion has the form ��=��

0

J(0) log(v̂

max

=�~v).

Summing up IR-parts of the V- and R- 
ontributions we get

�

IR

R

+�

IR

V

=

X

i;i

0

Z

dx

1

f

i

(x

1

; Q

2

)

�

2�

�

0

J(0) log

~v

2

ŝ

0

v̂

2

max

+

X

i;i

0

Z

dx

1

f

i

(x

1

; Q

2

)

�

�

v̂

max

Z

0

dv̂

�

0

J(0)� �J(v̂)

v̂

; (26)

as a result infrared divergen
e has 
an
elled su

essfully. Expression J(v̂) has the form

J(v̂) = Q

2

l

� 


l

Q

l

Q

i

log

^

t

2

m

2

l

m

2

1

+ 


l

Q

l

Q

i

0

log

û

2

m

2

l

m

2

2

+ Q

2

i

�Q

i

Q

i

0

log

ŝ

2

m

2

1

m

2

2

+ Q

2

i

0

: (27)

After extra
tion of IR singularity from partoni
 pro
ess 
ross se
tion and integrating with respe
t to

k

2

remaining part of R-
ontribution has the form

d�

F

R

=

�

3

2

6

�

2

s

4

w

1

s

�

X

j=l;q;w

jR

j

j

2

d� (28)

with phase spa
e

d� =

1

4

d

3

k

1

k

1

0

d

3

k

k

0

Æ[(p

1

+ p

2

� k

1

� k)

2

℄: (29)

Integrating over whole phase spa
e of real photon gives bremsstrahlung 
ross se
tion on parton level as

d�

F

R

d�dk

2

1

?

=

�

3

8s

4

w

sN




jV

ii

0

j

2

(Q

2

l

�

l

�

+

l

V

l

+Q

l

<[�

l

V

lq

℄ + V

q

+Q

l

�

l

�

+

l

<[V

lw

℄ +<[�

l

℄V

qw

+�

l

�

+

l

V

w

); (30)

where

�

l

�

+

l

= 1=((s �m

2

W

)

2

+m

2

W

�

2

W

):

The subs
ript in V means the origin of bremsstrahlung photon: l=q=w refer to the radiation from lepton/

quark / W-boson legs respe
tively. Double subs
ript 
orresponds to the same interferen
e term. As the

expressions for V are bulky they are not resulted here. At last, a hard 
ontribution 
ross se
tion of

in
lusive pro
ess N

~

N ! l

�

�

l


 has the form

�

F

R

=

X

i; i

0

Z

dx

1

dx

2

f

i

(x

1

; Q

2

)F

(2)

i

0

^

�

F

R

: (31)

5 Dis
ussion of numeri
al results and 
on
lusions

To estimate the s
ale of radiative e�e
ts and it's in
uen
e on observable quantities in the pro
esses of

the single W

�

-produ
tion in hadron-hadron 
ollisions, the numeri
al 
al
ulations of the 
ross se
tions,

the total EWC Æ

a;p

e

�(+)

to them

�

�

= �

�

0

a

(1 + Æ

a

l

�

) + p

N

2

�

�

0

p

(1 + Æ

p

l

�

)

and the single spin asymmetriesA

l

� taking into 
onsideration EWC at typi
al values for future experiment

STAR at the 
ollider RHIC (

p

S = 500 GeV , �2 � � � 2, �� = 2�) have been made (Born 
ross se
tion

6



is denoted by index "0"). We used the following standard set of ele
troweak parameters and the parton

densities from Ref.[14℄.

We present the numeri
al results for the total 
orre
tion to the spin-averaged and polarization parts

of 
ross se
tion. As 
an be seen that both Æ

a

and Æ

p

in
rease in the region k

1

T

< m

W

=2; k

1

T

> m

W

=2

and de
rease in the vi
inity of k

1

T

= m

W

=2 (similar behavior of EWC was it revealed in Ref.[8℄). So,

the 
orre
tion Æ

a

e

�

(Æ

p

e

�

) has a maxima at k

1

T

� 39GeV /� 11%(17%)/ and minimum at k

1

T

� 40:9GeV

/� �27%(�23%)/. A

ordingly, 
orre
tion Æ

a

e

+

(Æ

p

e

+

) has a maxima at k

1

T

� 39GeV /� 10%(6%)/ and

minimum at k

1

T

� 40:9GeV /� �28%(�31%)/.

Su
h sharp modi�
ation of spin-averaged 
ross se
tion 
orre
tion in the resonan
e vi
inity (marked

as well in Ref.[9℄) spe
i�es ne
essity to take into 
onsideration of EWC at the experimental data analysis

on measurement of m

W

at hadron-hadron 
olliders (e.g. Tevatron). In the region of rather small k

1

T

whi
h interests us in this paper all 
orre
tions Æ

a;p

e

�;+

are signi�
ant. So, at k

1

T

= 25GeV we �nd for these


orre
tions Æ

a

e

�

� �14%; Æ

p

e

�

� �12%; Æ

a

e

+

� �18%; Æ

p

e

+

� �22%:

We investigated the in
uen
e of EWC to observable spin single asymmetries (see Se
t.1). The analysis

has shown that total ele
troweak 
orre
tion redu
es Born asymmetry A

e

� by about 1�2% pra
ti
ally in

the whole region of k

1

T

ex
ept for k

1

T

> 45GeV , where EWC e�e
t is not signi�
ant. Similar behavior


an be seen for asymmetry A

e

+ in the region of k

1

T

< 45GeV , EWC e�e
t is absent for k

1

T

� 45GeV ,

and for k

1

T

> 45GeV ele
troweak 
orre
tion in
reases Born asymmetry by about 1%.

In 
on
lusion we have presented the s
heme to use the possible at hadron-hadron 
ollider pro
esses of

the single W-boson produ
tion for the investigation of the proton spin stru
ture. An approa
h is proposed

for the determination of the 
ontributions to the proton spin the quark 
avors by a set of the observable

quantities. Analyti
 formulas for both the virtual one-loop and the real one-photon bremsstrahlung


orre
tions are made available. The obtained formulae do not depend on any parameters of the infrared

divergen
e extra
tion (e.g. maximum soft photon energy). Our results 
an be used for studies of nu
leon

spin at hadron-hadron 
olliders (RHIC, HERA-

~

N , Tevatron). The analysis of the numeri
al results shows

that the pro
edure of radiative 
orre
tion will o

upy an important pla
e in these experiments.
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