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In 'this appendix, several results are tabulated in theory 
section. Mainly the dE » dp2 integrals appearing in the second 
Born term of the HBOB theory are evaluated. All the integrals are 
evaluated using standard integration techniques (Gradshiteyn and 
Ryzthlk, 1965). The evaluation of these Integral are as follows :

A' .1 Evaluation of integral 1^ (...... ) :

ooq oo 2nIlCq » UZ, VZ) =0 J J “5 « p 9
A V - V + _£<Sj + V*J

-1___ _____$£.

oo
0

_B___ dp__d£_
, 2. 2. r , 2_l 2^ 2 2 . 2 2, 1/2( P + u ) [ ( p + q + y» 4 q p ] '

= -l- Log [ - (s2-+-y2>-(v _-_3!).,
u c I + V - tr - q*)

{ where E2 = u4 + (q2+ v2)2 - 2 u2 (v2- q2) )

_ n " u2”v2
_ /»i*+ y2 
" ”?

»*©sC“^A } when q -
vz

when u2 = tfj2 + y2 ;

-> 0

= 2i
These integral results are used to obtain the closed fora of 

..... ) «nd » which are occured in the imaginary part
of the second Bom approximation.



m

Nc* H
- 0 3 0 *■
* p 3 <* IS <0 1 V P>u

C
O 

M
 

PtC
O

C
O ♦ •d M

 COId

01ta PN

8 
i 

+

& i

aMC
O

m •a H
>C

O

C
O

Id

P■f £

N HPiN
I ■a H

-

& >

la i (d
co +C
O

sg
*

c O
J ^C

L

C
0+PiPi

»**»
C
O+C
O

C
OPI

C
O+C
OPi

+N 
H 

Pi

■a
H
*

C
O

\tHC
O

C
O

C
O+C
O

•H
C
L+C

O
.+ V

I C
O

C
O

la i to

C
O

Mw co
.*4

C
L

I!
 

il
S' O

 
l

1

«8
L,

* ,
*

i
C
O

 I

+ ! N
 ! |C
O
j

C
O

»q 10
 !j«V

| +
 

IC
O

p,

a

ts
a

II ta i co
C

O
I +

Jo
 | fd

 
i co& i C

O
srl#«■*
C
OPi

N
o*

VC
O

C
OC
O

"a H
-tON

C
O

K
>

|P a p.
 f+°Uc»ft*

+cSo*
v»>♦I
C
L

irLI <l£I d"Hcl

*•
<*

 • £»>
 

•a
 ! co + I>0

 1 i

C
l O

' 
R

ico

wH
S

1 so
> w

C
O

1o
■ + w
H

* F
 

+>*

ct

! 8

> * N
M

C
O

M
C

O
.

M co
.



200

•>M\rH«•**
O

SPi
03O

'
X

*

N

4*̂ *4
O

SIt9

8os+N03

& ! t1 
o 

! 
®

! *j 
o'

I 
os

! 
i

i
A

,.! n r ] V
>!o

<
£*

AO
So'
AO
S0»P«

A

03V *4

O
SPi

A

tr*mos
os

!,
•o

'NB os\*HO
SPi

N
_O
'

O
S

<*
■>
»

««
■* O

S
•*

* I 
*4

 I O
SI

N
I |3 I

«Q
 in -M

18
 

O
SI
 kj

 
I 04 I 

O
S 

•#
k I II

A
 I os

w I OS
•d

 I N
h-

M
l

V
I

O
SI

> O
S

01V'VXwO
S

V’■4-.

+Xw++Xw

O
S 

I 
oi

O
S 

I

w
io*
103

|4 I inM os
;
os —

»

O
S 

I 
osos 
1
1 jr 

os 
i 

Nx_iA > O
S

II
> Mn p- P.os
 i aIN

 
. IV

 
l*-l 
I 

1*1

IN
»—

) 
*4

N 
I 

<£* 
0103
l! *

N
>J *
w

l +I
0103 
<8 

m
. 

(O
IN! *c'i 

+
INI M

 
I t-l 
I 

*4
m

ii

©£Soo gM 03
'H
- a Cft m 2p M £ a M

N
>.& H

- g

0303

H
*

03c
o

H
i

O H MNWH4&3d•HI•P

|-4 V O
S03 w 03 + * |P H

-O
S03

03N
m H
- 0

3

M
03

l!> IMin IH
-

W
.

3l

V 
|

W

03
IM

SAo
1

I!► IM41in IH
-

IP
.

03
IM!A

*4
1 Cd

 
03

I



fo o

tfM

C
O

, I
I*li

«r

C
M

•d
 I 

r 
TO

 I—
+ 

f \
H

tO
!

W 
|M
>

TO
IF

- 
4.

 I C
O

■a
 M

nc
oi

 ro
'■
"s

o!1
~*

°c
o

11

rlA£•O«*>c•H0c0•H*>•1w*<

+C
O »A+Nft•5

>
H

*

II

l «-

C
O -rl
<5.
w

C
O

M

9 +C
O wA+co

•rl
Cl1

CLftto8sII

*M
i

« 
J

C
O

j

♦to
 p

 
M

**
“AV

8

8

/T
■a

ito
H

-l V-
*

■a
 i

H
*N

j»M
 

1 A
 

I

C
0l

3MR

MrlAua•Is•H
I

JSt0C0*4*>3■Huto

C
OH

I *'
A

il
“icon
co 

1 
►* 

coi*! 
«

 
+

 IC
O w

 
C
O 

I 
ft

“1 +
ppp,
11I~

mmt 
*rl

w
t ci

I!II

C
O C

O*o b*
C0C

O

■a I* 
Mto*

M

to
C
O

 COto 1 to

N + to H
* C

ON■a i*i

n INHA
i& •a t

! +hK"! + !eo«.

1! +

M

IIIII
«M

tIC
O
! wi 

1

! 
At

ti4 d

to 1 to

N + *M•rl
C

lHl

•< b* C
O

to N
C
O

C
O

H
{

C
O C

O

to N C
O

C
O

to 1 to

I



202.

Evaluation of the dp and dp. integrals is similar to that of
s

I'' (A . 2) evaluation. Using those earliar results, the present 
I4(___ ) can be written as follows :

i4(q2, ftf , y2 , yf )
agn (y2- q2) ( i

2E1
sin"^A1 
n~El

- agn (y2- q2) ( 1
2E1

sin" lA2 . ,

where,
E2 = ( Y + q2)2 + 4 q2 ( p\ + j\ ) 

E2 = ( Y - q2)2 + 4 q2 { ftf + y2 }

= 1 82vJLtJL±.ft!l?-
C (Y + q2)2 + 4 q2 y2 1 (f?2 + y2) - y,

*2 =1 S!lLl.I_=j££___________
C (Y - q2)2 +4 q2 y2 ] (/?2 + y2)

In the forward direction q-- > 0 , this I4(
finite form like I2(.... ).

) tends to a

These typical results of the form (A > 2 . A ■ 1 > A . 4 ) 
are used to obtain the close form of I (....) , I; ( ....) and
I3(--- ), Ig (...) and I4( ...) in the real part of the second Born
approximation.

It is also shown that all the integrals tend to a finite 
value in the forward direction i.e. when q -- > 0.


