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“Ingredients” of &, -factorization approach:

» Unintegrated gluon distribution ®(x,q?2, %) obey BFKL equation which involve
resummation of the terms aj In" 4° /A® | @] In" u? /A2 In" V/x, ag;In"1/x.
BFKL E Kuraev. L. Lipatov, V. Fadin, Sov. Phys. JETP, 44 (1976) 443;
E. Kuraev, L Lipatov, V. Fadin, Sov. Phys. JETP, 45 (1977) 199:
Yu. Balitsky. L. Lipatov. Sov. J. NP.. 28 (1978) 822

CCEM: S Catani. F. Fiorani, G. Marchesini, NP.. B336 (1990) 18
M. Ciafaloni, NP, B296 (1988) 49;
G. Marchesini, NP., B445 (1995) 49.

* Off-mass shell matrix elements of partonic subprocesses
Virtual gluon polarization tensor L**(g) is taken in BFKL form:

u v
L/JV(q)z qT?T

T

The ersfore  cross sections <an be & ﬁ‘w

Tnto an off-chell (k. dwdméjm c.s.
6(% k 2 ) and Ky~ wnintegrafed parton o f F

O= Bk, 615, &%) Flo 42)

We have kr 74%7577 2424'&72- wnstead
standard  collinear Aacthrizabon



?‘. Partonic subprocess off-mass shell matrix elements.

The hard partonic subprocess g'g’ — Q0 amplitude is described by three
Feynman’s diagrams:

which corresponds:

.51_&1+m

M., =T(p)igr)e, (@)1 B gy e @ P,

M, =a(p)-igr")e, (q,) i —B 2T Cigym)e (g py),
(Pl - qz) -m

g%, (4,)¢,(q,)
(4,+4,)°

M. =u(p, )C‘M'(_qla'“qz’ql +q,) Y.v(p,),

where

C*"(4,,9,,9:) =i((q, — )" " +(q,~4,)" 8™ +(q, —¢,)" g™).

The calculation of || was performed with the help of REDUCE

program. The results will be numerically compared with ones obtained by
S. Catani, M. Ciafaloni, F. Hautmann, NP., B366 (1991) 135.



& SHA QCD heavy quark production cross section.

The Sudakov decomposition for pp — Q0 X has form:

p=oR+BP+p,,
P, =0,FR+B,P+p,,
4 =xh+q,,
9, = %P, +q,,

-V

where  pi=p =m’. ¢ =q;,
q; =q;,. In the c.m.s. of colliding

particles we can write following
expressions:

1)1 =[£’070 £), P2 ﬁ([s—a()aov—ﬁ), 1)12 = 1)22 =0;

2 T2 2 2

ey

nmyy

m . .
Q, =T/l-;_exp(y| ). &, =7Srexp()’2),

B = %exp(—y.‘), B, = %’uexp(—y;);
x=0+0,, x,=p+p,

Differential cross section in the semihard QCD approach can be written

as:
p _ ¥ y oy
. do(pp = 0Q X) = ————®lx,, g7, 4° e ‘g’ X
;‘/Z‘és (pp > QQ X) 167 (%,%,5)? (ann,/t ﬁ)(xz,qrz,ﬂ IM-]SHA(gg —Q0) (*)
. s do, do, d
xdy; dy, dpfy dgi; dgs; S22 SR

In limit g7, — 0, g}, — 0 we have Parton Model expression:

1 2 2y —12 —
Wx,(}(x,,u PGl i ),MIPM (88 — Q0)x G0

Xd)’; dy; dplzr

do(pp — Q0 X) =



SHA sPm.
The antegration bmits in GO and (%) gzg;‘ygn i
Zhe xigematic conditions of 2k 20 and COF exps.

The calralilion y 4. &. ﬂ'm'aczfim <, S. oy the SHA
haye been dpne accerding to G « ?fr Yo

At 9,,?,:.2,. fé?f we bake ?,.227-30 in m.e.
ard = [Mgpm/ 2{{9"?&7@ instead of IV p (£ F50R)

and use (%)

The hiice @Qé/ 6eV® s determz ped @
A requirerent Zhat e Q«z) L ?:rzr? &
<hoaty be smobl (. (u2) <p.20)

Cher 2heer: resubés Apend. o 7y, Mg and

b8 fragmentation j(
For letler we uce Retersen £f. with €=o.00€

MNy=49. 725 ceV ma//tzz:qur [ar /?Zf.>




2. Unintegrated gluon distributions

e JB parametrization
J. Blumlein, DESY 95-121

1
CD(x,cI?,uz)=I¢(n,qi,u2)%6(%,p2)dn,

where

Jo(2\/5s In(1/)in{p* / g7 )), a7 S H°

2 2 nq;
¢(77,q7~,/,l ): _
(2\/0! In(1/7)inlg? / )\) g2 > u?

an‘

>

and @, =3a,/r. A=j-1=a&;4In2~053 in LO and A=&4In2-Na; in NLO,

N ~18. Howev er, some resummation procedures proposed in the last years
G. Salam. JHEP 9807:019 (1998). hep-ph/9806482. S. Brodskv. V. Fadin. V. Kim L
Lipatov. G. Pivovarov, JETP lett., 70 (1999) 155, hep-ph/9901229

leads to positive value A~02-03. We will use A~035.

e KMS parametrization
J. Kwiecinski, A Martin. A Stasto. Phys. Rev. D36 (1997) 5991
is obtained from a unified BFKL and DGLAP description of F, data and
includes the so called consistency constraint
J. Kwiecinski, A Martin. A. Sutton, Phys. Rev. D52 (1995) 1445, Z. Phys. C71 (1996) 585
The consistency constraint introduce a large correction to the LO BFKL
equation: about 70 % of the full NLO corrections to the BFKL exponent A are

effectively included in this costraint, as is declared in J. Kwiecinski. A Martin. J.
Outhwaite, Eur. Phys. J. C9(2001) o611

e Frequently also used in literature the parametrization .
BFKL: N. Nikolaev. B. Zakharov. PL.. B333 (1994) 250

which obtained from conventional gluon density xG(x, Q%) (by taking
the Q’-derivative ):

-

®(x,q2, 4% )=

xG(x, QZ)LBw
oQ?




e GBW parametrization
K. Golec-Biernat, M. Wusthoff, PR.. D39 (1999) 014017, K. Golec-Biernat. M.
Wusthoff. PR.. D68 {1999 114023,

Ofr, g2, 17)= 222 L R2x)g2 expl- R2(x)g2),

2
4r° ag

R 2]

where

GeV? | x,

and 0, =23mb, 1=0.288, x, =3,04-107,

-~

Arom Figs. 79 e Small xloctré,
Re Andersses. ( DESYy 02-047

et 2%, ~ —ph /0204775
FRR: AMR ~TR 2. 9. .

Feg-8: &MS =iml ~ pony
ng 9: AS = kpye

CRW — ERY <> £
Exbaustve distussyom o the u. Pdf's wac dsme 4

V.C.Gllns e 704/05@9722 |
Se far as W%mwﬁ
”Ww e showlel not expect
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Numerical results

109 : _ . KM
- 4 < pt <25GeV 17 7° T8
- 0 In*1<0.8 17T DRV
NN 6<m™ <35GeV | ]
W 107" - 3
m - .
L i ]
c - A
n—.D_”- B ~
= 2
s 107 ; .
JOIm { | I _..
5 10 15 20 25
p;, GeV

Experimental data are from DO B. Abbott et al, Phys. Lett. B 487, 264 (2000)
A. Eipatov, Nz. Heavy Quark Production at Tevatron as a test for unintegrated gluon distribution
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Experimental data are from DO B. Abbott et al, hep-ex/9907029
A. Lipatov, N. 3. - Heavy Quark Production at Tevatron as a test for unintegrated gluon distribution




Numerical results

10° _ _ _ _ _ _ —— KMS

N pL >8GeV --—1J8
- ~~~=- DGRV

|

do/d|y[ nb
—O-‘_L

AOOF | ! I | I i
00 05 10 15 20 25 30 35

lyl

Experimental data are from DO B. Abbott et al, hep-ex/9907029
A Lipatov, N. . Heavy Quark Production at Tevatron as a test for unintegrated gluon distribution
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LOp8CD gives 2 peak at APV




Numerical results

._OO - T T i ! ! sz
: , o s
- 4 < plf <25GeV l..l.!....—.v@—ﬂ/\

B [777]<0.8
" o<m™ <35GeV

e GBW

T T TiTTt

nb/20 degrees
o

T

E g
- -
<] 1072 = .
LY -
O -
d S

‘_O-w L _ - L I m

0.0 0.5 1.0 1.5 2.0 2.5 3.0

A o™ rad

Experimental data are from DO 13 Abbott el al, Phys. Lett, 8487, 204 (2000)
A. Lipatov, N.2. Heavy Quark Production at Tevatron as a test for unintegrated gluon distribution
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