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Addution theorem for the Bessel functions used for evalustion of hugher-order Feynman diagrams. is obtained by group theo-

reiscal methods.

X =X;0; + X0+ X303+ 1 X0, (1)

Here gy is the unit matrix and o3, k=1,2,3, are
the famibiar Pauli matrices. The unit dement is
(0, (1,1)).The group muiltiplication is defined by

(%, (us,u2)) (%27, (07,027 ) )=

=(x+u;",x’, 0, (" w0’)) @

(u" bang the transposed of u). _
The umitary areducible representations of E, charsc-
terized by the real number 0>0 may be realized i the

Hilbert space L° (SU;) of Lebesgue square integrable
functions over S with the mner product

(f,g)= If (u)g(u)du f,gel’(S0:) @)

=
where dU is the normalized invariant measure on S
mmrjm{f'ﬂ_h (U:,Uz) ) representing

ihe group clement f{c,l’u“qu acls on

£ (u) m the following way

U"f’_‘;f“u“;)!ffﬂ)"’

‘em{éiptr({tﬂ")}f (u;ou°) @)

where €I denotes the trace of the matrix indicated.
An orthonormal basis for L (ST ) is known as [1]

Kl (u)=J2j+1D%(u) ,

1
1=0,—

er!-*-r .r“*j:'j*l;r--j; m

where [ (u) arc the irreducible representation matrices
of S5
In the following we consider the matrix dement of the

represeniation (4) with respect 1o the orthonormal basis
given i (5). These matrix clements may be calculated
from the formula

<jmym; | uf(x, (u:,u2)) | jmn>=
-(h% ,U0”(x, (u;,02) ) B )= ©®

{5+ 2z, +uf,frv{%i’“{*“"d)} ’

*D;, (u) DL, (u;uu;®)du

It is sufficient to calculate only matrix dements of the
translation subgroup. In order to smplify the calculations
one may use

elp{%i ptr{xu™ )} = m

=2(ppd)™ 2i™(23+1) I (ppd) trD’ (Ru)
H.%,.:
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matrix constructed from the unit vector X corresponding
10 x and J;y,, is the Bessel functions of the first kind [7].

Making use of (7) and integrating with respect 1o u we
obtam



<jumm|0”(x,(1,1)) | jmn>=

1
= T 3.+
A2 e 8 Smcas e
EJ] *X 1:'!’:'4-”"_-"
«(J,m, J,m | jm) J.n, 3,0, n)DE, (%) 3,000
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where <3 ,m; jm; jm> are Clebsch-Gordan cocfficients of
SUs.
I particular,
<000l0%(x, (1,1)) | jmn>=
=2y25+1 37 (ppd) " DL, (%) Tzger(pd) )

By the group property

u‘u_c-g’, (1,1))=0%(x,(1,1))0%(-x',(1,1))

we oblain s new addition theorem for the Bessel function
al'l.h:ﬁ'nt-l
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Boody By my==1y By A1y
(23, +1)2], +Ij(j,l1j,l,lj-x_7',n,j,n,]jn)x
XDor,, () D22, (%) T1ys (PO T stpbe)  10)
Using the formulas 8.5(12) and 8.11(15) of [8] we can also

get an addition theorem for the modified Bessel function
d‘hﬁihﬂ!l’;,., mﬁ_“".

=2(25+1)*

S A
IIT{ -[I;_f')ﬁmfﬂil*xv=
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XD, (%) D2, (%) I, ..(Pbd) Koy, (PxD)
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Here I;;.: is the modificd Bessel function of the firm
kind. In fact, we have the addition theorem for covariant
propagator [4] for massive particke of spin jima 27+1
~component formahsm.
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