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Appendices

Appendix A

The analytical expressions for the gluon splitting kernel K0
G(x) and K1

G(x) are given

by:

K0
G(x) =

Nf
∑

i=1

e2i 8x
2(1− x) (A.1)

K1
G(x) =

[

Nf
∑

i=1

e2i

]
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Here the colour factors CA = 3 and CF =
4

3
associated with the colour group SU(3).

Li2(x) and ζ(2) are dilogarithmic function and Riemann Zeta function respectively.
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The function f(w) used in chapter 2 and 3 is defined as

f(w) = CAw
2
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The analytical expressions of gluon co-efficient functions for FL structure function

are given by :

C1
L,g(w) = 8Nfw(1− w) (A.4)

C2
L,g(w)

∼= Nf{(94.74− 49.20w)L2
1 + 864.8w1L1 + 1161wL1L0

+60.06wL2
0 + 39.66w1L0 − 5.333(w−1 − 1)} (A.5)
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C3
L,g(w)

∼= Nf

{(

144L4
1 −
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27
L3
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1
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3
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2
f
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20
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)

wL3
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}

. (A.6)

In equation (A.5) and (A.6), w1 = 1 − w, L0 = lnw, L1 = lnw1 and flg11 denote the

charge factor which is defined as flg11 =
< e >2

< e2 >
.

The expression for gluon splitting function at small-x are written as :

P 1
gg(w) = 2CA

{ w

(1− w)+
+

1− w

w
+ w(1− w)

}

+δ(1− w)
(11CA − 4NfTR)

6
, (A.7)

P 2
gg(w) =

12CFNfTR − 46CANfTR

9w
+NfTR

{−61

9
CF +

172

27
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}

+C2
A
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3
ξ(2)− 8ξ(3)

}

, (A.8)

P 3
gg(w) =

224CATRNf

27w2
(−CA), (A.9)

where the Casimir operators of color group SU(3) are defined as CA = 3, CF =
4

3
and

TR =
1

2
.
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The expressions for gluon co-efficient function for F2 structure function in LO, NLO

and NNLO are given by :

C1
2,g(w) = Nf{(2− 4ww1)(L1 − L0)− 2 + 16ww1}, (A.10)

C2
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and
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(A.12)

respectively.
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Appendix B

In the LO analysis, the heavy quark co-efficient functions used in chapter 6 are

written as

C
(0)
2,g (w, ζ) =

1

2

(

[w2 + (1− w)24wζ(1− 3w)− 8ζ2w2]ln
1 + β

1 − β

+β[−1 + 8w(1− w)− 4zζ(1− w)]
)

(B.1)

and

C
(0)
L,g(w, ζ) = −4w2ζln

1 + β

1− β
+ 2βw(1− w), (B.2)

where β2 = 1− 4zζ
1−z

. In NLO, we have used the compact form of the co-efficient functions

in high energy regime (ζ << 1). The NLO co-efficient functions C
(1)
k,g and C

(1)

k,g are given

by

C
(1)
k,g =

8

3
CAe

2
hln

2(Q2�m2
h) (B.3)

and

C
(1)

k,g =
16

3
CAe

2
hln

2(Q2�m2
h), (B.4)

where k = 2, L and h = c, b. Here the colour factor CA = 3, eh is the charge of the

heavy quark and mh is the mass of the heavy quark. �




