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1. - INTRODUCTION. -

Recently strong attention has been devoted to the study of
light-cone expansion(l‘-“‘/‘l of products of local operators, mainly be-
cause of its relevance in high energy and high momentum transfer
electroproduction processes. A better understanding of the x2 a0 1i-
mit - whose counterpart in the physical momentum space is the so~-called
Bjorken limit(5)ecould also provide informations on basic properties
of the interacting fields involved, such as their effective canonical di
mensions,

(6) :

In a previous work a geometrical interpretation of the ''sca
long laws' was proposed, based on a suitably definied expansion of the
structure functions(d) over irreducible representations of the S1.(2, C)
group, which seems the most natural way to obtain asymptotic beha-
viours in the W=-q2 /2y fixed limit, The assumption of "scale invariance'
reads as a dominance of a well defined representation in this expansion
and a q2-f~pow.e‘r~ breaking of the simple scaling behaviour follows imme
diately in our scheme, This breaking is the most natural suggested
also from field theoretical perturbative expansions(4)_

A w-fixed sum rule, analogous to the t-fixed finite energy sum
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rule in the Regge-pole theory, can be derived, which relates the low
energy region (barionic resonances production) to the scaling law re-
gion: it allows to expregs the scaling functions Fl(w) and Fz(w) as an
average over the low q and ¥V region of the structure functions,

In this paper we first recall the main steps of our analysis
and derive the above-mentioned sum rule (sec, II), then (sec. III) we
show how our group-theoretical approach is connected to the light-cone
expansion in the configuration space. The connection is only group-theo
retical and in fact it is based on theorems on harmonic analysis in ho-
mogeneous spaces, Finally we outline the relation between the singula
rity structure of the matrix elements of field products, as implied by
our analysis, and the operator expansion near the light-cone, sugge
sted by some authors(4),

2.- GROUP-THEORETICAL INTERPRETATION OF THE BJORKEN LI
MIT AND A SUM RULE, -

In this section we want to show how it is possible to recover
the Bjorken limit of the structure functions, starting from the obser-
vation that the group SL(2,C) acts in a natural way on functions of
two complex variables(7),

Let us consider a function W(z,, zz) ., defined on the complex
affine plane (Zl’ z,). This space is an ]homogeneous space with respect
to the spinor Lorentz group SL(2,C) and infact it is equivalent to the

quotient space SL(2,C)/Z, where Z is the group of matrices (1Z). A
01
representation of SL(2,C) is defined on these functions as follows:

(2.1) T Wiz ,2,) =W(Xzy+ B2y, V2 +d2,),
where
o
g=(;y§) with Ld -AT =1

is an element of SL(2, C).
(8)

We observe that the homogeneous functions of degree
(n;-1, n,-1) play a special role in this space, as they form an irredu-
cible subspace for the representation (2.1). Then an irreducible repre
sentation of SL(2, C) is uniquely fixed b?rSthe pairs of complex numbers

‘(nl, nz), whose difference is an integer and we shall call Dnl ng the

corresponding invariant subspace,
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Let us recall. some basic properties of the functions belonging
to Dnl ng+ From the homogeneity properties, if we put w(z)=W(z, 1)

and w(z) =W(1, z), we have:

n. -1 n2~]L
(2. 2a) Wizy,25)=z,t 2,9 w(Y)
n -1_n,-1 -1
(2. 2b) Wiz, z,)=2 1 222 w(¥ )
and
Mp-lzng-l 1
(2.3) w(f)=7 £ w(§ ™),
where ”
¥ - _1
%9

Furthermore the following asymptotic behaviours hold:

_ nl-l__nz—l
(2.4a) I lllm W(zl,22)== z, Zq w( f)
‘le: 22]900
1 €1 fixed
n{-1 ng-1
. _or1Tt =2 A e-1
(2.4Db) o 1‘11;nl_.>OOW(zl,zz)—-z1 z, (s )
'’ 72
1] fixed
and
n1—1~n2—1
(2. 5a) lim W(z,,z,)=2 z w(0)
-1 1272 2 2
] ;’ | » o0
n;-1 no-1
(2. 5b) lim W(zl,zz)=z11 -‘7?12 w(0),
€] -

if respectively W(0, 1) or W(1, 0) are finite. Note that if we identify zZq
with q2 and z9 with V, where q2 and V=(pq) (p is.the four momentum



4,

of the initial nucleon) are the squared mass and the energy in the labora
tory frame of the virtual photon, egs. (2, 4) refer to the Bjorken limit,
while eq. (2.5a) and eq. (2.5b) to the Regge limit and to the old Bjorken
limit respectively.

Let us now consider a function W(zq, zz), belonging to the spa
ce where the representation (2, 1)acts; if this function satisfies certain
regularity conditions (at least if it is square summable respect to the
SL.(2,C) invariant measure on the homogeneous space), it can be ex-
panded ‘in terms of irreducible components, i.e. of functions which
transform irreducibly under (2.1). The theory of harmonic analysis
on homogeneous spaces gives in this case the following expansion for
mula:

1
(2-6) W(z]_; Zz)" 9 Z' ‘/ dgw(zla zan 9 )
(27m)" p="o
where n, = l(n+i§*) n, = l(--n+:i§’) and W(z,, zo;n, € ) is the Mellin
1 2 ] 2 2 - 1: 2: t4 L
transform of W(zq, zz) defined by the equation:

(2.7) W(z . 25m, )= ~—-/d}'d‘f R I ) W(Fz,,7 29),

in which the integral is extended over the whole complex $-plane,
From (2,7) it follows immediately that

a) W(z , zz;n,f) is homogeneous of degree (n —1,n ~-1);

2
b) the action of the representation (2.1) on W(z,, z ) induces
the action of the irreducible representation labelled by ](nl 1, nz—l) on

W( 1: 2’n f ):
c) the Plancherel theorem for W(zl, zz) holds in the form:

. 2
1 = -
5 /IW(Zl,ZZ)I dzldzldz2 dz2—

(2.8) +00
=-1_§’_ Z. dg‘W(z,l;n,g )“3 dz dz
(2%) n=-o

We can use the eq. (2, 7) to analitically continue the Mellin
transform for any complex value of §, so the expansion (2.6) can be
valid also for functions which are not square summable in the form:



1 2
(2.9) VV(zl,z2)=————§~ ‘22m j di(zl,zz;n,f ),
(277)" n=-o00 I

“?

where Cg is a suitable path in the complex ¢- plane In particular if
W(z 2) is an homogeneous function of degree (n -1, n2 1), hence be-
longlng to Dr« ~ , we have;

N1, Ny

+o0 ~
. - i6(8-9)
zz,n,f)—zné\n,?l ofo d<se ,

W(Z1’
~ 1 o~ . ~ 1 , A~ e~
=—(n+ =— (-nt
where nl 9 (n+i g ) and nz > (-n+ig ).

To relate the homogeneity properties of W(z Z1, zy) to a pole
type singularity structure it can be useful to introduce an integral
transform of W(zl, Zyin, § ), defined as

’ W(z, ,z_;n, 9")
N (+) . 1 / ot 217 %
(2~10) W (Zlgzzan:g )_rJTC <+ d? 9,_3 3
ctt

where in the complex @'-plane C(-'-)(C(_)) is a path lying above (below)
the singularities of W(z Zg;n, ') and passing through the point

Im<g -i&(I mg +i&), For an homogeneous function belonging to D?{ o~
one has 1: 72

nz(_

o )= 1
Zzan:g )_S ';‘1 §I_ -

1’ n,

(2.11) W*)(zl,zz;n,g ) =

~(+) ~(-)

Although in simple cases both W and W exist and d coincide, this
is not true in general: it can well happen that W( ) or W( ) or even
both do not exist, the integral representation (2. 10) not being valid for
any value of §,

Inserting eq. (2.7) into eq, (2.10), if it is allowed to interchang
the ¥, ‘;’ -integrations with the §'-integration, one easily gets:

~ F - A0 ) = _ .
W,z )=+ L fayaF V20 F-1/20mHe),
(2.12)
XW($ 2,5 25)0 (+(1E]-1))



where 0(x) is the step function (8(x) =1 for x>0, 8(x)=0 for x<0).

Let us now consider the functions(g’ 10)
2 1 2 Uz 2 2
= A
(2.13a) Vl(q , V) 2(Wl(q , V) 5 Wz(q , Y ))
q q
2 B 1 2
(2.13b) Vz(q , P )---~~2 Wz(q V),

q

linear combinations of the structure functions W and WZ’ defined by
the equations

(2.14) W, (0”,v) == e ) 17 25™0)] pd
(27)

q,4
. 2 - MV 2 .
W/A\’ (q ,\’)"'(g/(’v" 2 )Wl(q :v)+
q
(2.15)
v \% 2
(B, =5 ) Py -5 4y ) W02, 0),
q q
where J/S,m(x) is the electromagnetic hadronic current (11). For
the Fourier transforms:
(2.16) W, (x°, px) R W, (V) k=1,2
and
(2.17) '\/’llj(xz,lox)= /‘0140.1@—101}{Vk('q?',\J ), k=1,2
. . (12)
the following relations hold
F, 2 _ 2
(2.18a) W, (% px) =- OV, (x",px) -p, 1,9, 3, V, x, px)

(2.18b) W, (x°, px) = OV, (x”, px).
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The Vk(qz, V) are free of kinematical singularities and are Fourier
transforms of causal functions(13), In the Bjorken limit g2} => 0, V ->
with W=-q /2» fixed (hereafter referred to as B-limit) the experimen
tal data(14) seem to suggest the asymptotic behaviours

(2.19) lim . 2 Ak
=
B Vk(q W)=y Fk(N)

with 0( =-1 and °<2——2

From the previous analysis we can expand the functions Vk
in SL(2, C) irreducible components:

2 1 X 2
(2.20) Vi la,v)=——7> Z /dj’Vk(q,\’;n,S’);

2
(2T%) n=-o0

s0, assuming that in the Bjorken limit a discrete (finite or infinite)
class of representations (all with i gk—2=c%k) dominates the integral
(2.20), eq. (2.19) directly follows,

~( o
Under the hypothesis of the existence of V( ) (or V( )) in the

form expressed by the equation (2.12), it is possible to derive a kind
of continuum momentum sum rule, Wthh allows to express the scaling
function Fy as an integral over the 'low energy'' (low q% and V) re-
gion of the structure functions, Vk' Let us start from

lim / /d} dF > -1/2( n+1.§‘).§—1/2 -n+H@")

B n—-—oo C

+OQ qe » _
(2.21) }q 30 =y L) 3 /d;ds’x

n=-co ¥, (+)

Fﬁ(k 1/2(m+i8 1) F-1/2( n+ig')9(17‘v\ N

where the 0-function in the 1.h. s. has been introduced to properly take
into account the support properties of Fi(w) and Vip= M (2+my) /2(1- W)
(myeis the pion mass); after a simple calculation one obtains (W= - g2 [2V #
F1,Ww>0Q)

@© F. () ol
(2.22) 6/ A9V, (-29w,7) '71%:“575;/&2 (v, k+/§+2’



where/%- Im¢ can be any real number with the only limitation
X, +A+2< 0,

.., Note that eq. (2.22) could a]wsc’)\‘ have been obtained starting
from Vﬁ‘) so the existence of ij) or V]E: ) is sufficient to derive this
sum rule,

Equation (2.22) can be easily written as a finite energy sum
rule, using the asymptotic behaviour (2.19). If ¥ is a value of ¥ above
which Vk(qz, V) can be well approximated by\)"(ka(W), one gets

v F (W) o(k+/b+2 A +ﬂ;+2

(2.23) /d’;v (29w, )7 oA ) (V) )
Yih

3. - HARMONIC ANALYSIS IN THE CONFIGURATION SPACE AND
CONNECTION WITH THE LIGHT-CONE EXPANSIONS. -

In this section we want to discuss what our analysis in the mo
ment2um space implies for the Fourier transforms of the functions
Vi la®, v,

Recalling the definition (2,17).

-igx 2

(3.1) (x M) = d qe Vk(q , V), M= px

and the expansion theorem (2.6), we have

Vk(xz,/k) =1 5 /d4q e T1Ix Z f,dg Vk(qz,v WS )=
n
) %
(3.2)

(270)

. . - i —_— o =
- —— /d4qe raE %ﬁ‘c/dgu/d}‘d77n1~; "2V (§q°,3V)
<

The substitution q—a\l?q in eq. (3.1) gives

. 2
(3.3) ;/d4qe"1 ‘;"V)- SV, (’_‘70 )

so interchanging the integration orders in eq. (3.2), one gets



(3. 4) vy () = Z./dgvi(xz,/a;n,s )
(27) n
where
F, 2 i set1g"2"2 F ., 2
(3.5) vV (x,an, ® )=*12“/d}'d7}’ 1? 2 vV (TxT ).

If we are allowed to perform the sum over n, the expansion formula
in the x-space reads

(3.8) Vllj(xz,/k)=2i7\g d)s\?llz(xz,/&;k)
A
where >\=1—i§ and
N e}
(3.7) Vi(xz,,a;k)= / d& e"’\vg(exz,,u)
o

is an homogeneous function of x2 of degree X -1. Using the notations
introduced in the Appendix and the definition

+ oo
(3.8) (G;X,V)(/*)ﬁ/ dGl('?l-)‘V(G‘,/w),
(o]

the eq, (3.7) can be rewritten in the more expressive form

A M- -
3.9 V6 pn=60"N(e]

L) e e v ()

This representation holds for all the values of M, in which (XE)X “1 ang
-\ - .

(Q+ ,Vk)(/~) are not singular., Eq. (3.9) shows that the harmonic ana

lysis in the momentum space induces in the configuration space an

expression respect to the variable x2 in terms of representations of

the unidimensional translation group.

A Let us now discuss briefly the properties of the functions
(.7, Vk)v(/ﬂv). Since we are dealing with matrix elements of the pro
duct of two local operators (currents), we must have
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(&, v (e =
(3.10) _ (g(xo)em()"l) .\ g(-xo)e'i T(A -1))( @_‘}‘, V) ()
which gives the correct behaviour
(3.11) (\rkF(xz,ﬁ; A) = (—x2+i£xo)>\—1(@:>\, v, A

- -2
with (& A s Vk) (m) real, The realityof (6 °, Vk) (M) follows
from the requirement that the discontinuity of VI;F is only different
from zero for x2> 0; infact we get in this case:

disc (\/‘F(Xz,/u.;%) =

k
(3.12) 201, X
. g N-1 . .
Since the distribution (x+) is a meromorphic function

of A with only poles, which is regular for A =n, n=1,2,... (see
Appendix), we have:

(3.13) disc VF( ,Min) =0 for n=1,2,...

because of the factor senZ(X-1), Again this equation holds only is
also (&~ Vk)(/k) is regular Actually we may expect ( &N » Vi (M)
to have "flxed poles" in ™ which originate from the demvatlve
type relations between W (}2,/u.) and Vlf‘( ,M). Infact, because
of the presence of the d'Alambertlan operator in the equations (2,18),
to the (x 2)>‘ -1 power in VF[ , M N) will correspond in
N (2. s % )(15) 2y X -2 .

” M) a term with (x¢) , S0 that a factor 1/(X-1) is
embodied in the definition of (ﬁ‘ i Vk)(/lk)(ls). This generates a
pole type singularity in (& _° Vk)(/“) unless a zero is present in

N
the Wlf‘(xz,/w; 7\) partial wave, As we shall see, the existence of a
simple pole at N =1 in (?_' Vk)(/“) is necessary in order not to
get zero for V¥ 2Vk(q V) in the Bjorken limit.

To complete our analysis we have to relate the homogeneous
SL(2, C) components of Vk(qz,v ) with the corresponding "partial wa-
ves" of its Fourier transform, as given by the eq, (3.6). This can be
easily done generalizing a procedure due to R. A, Brandt 17) to cover
the cases in which N is not an integer, We start from the equation
(3.14) /\}k(qz,p iN) = —l—w\/dll“]cx e lgx AF( 2

27m)*

AN,
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where +

N 1 3
Vielg?, v 3 0) = ﬁ“% Z

(3.15) P 5
X Vk(}'qz,‘;’v ) = bf dt t» v (ta", tv)

is an homogeneous function of degree - A - 1, which verifies :

2
-(x+1)€; (%~,1;>\)E \>'(>‘+1)Fk(W;>\).

(3.186) \’?(qz,v;X)= v I

k

Using this property we can evaluate the integral (3,15) in the Bjor
ken limit and we have:

A+1
Fk(w;‘X)= Y 4/d4xequ ]3( 2/& N) =
(27)
(3.17) N1
=1i1‘n*2—21— /d4x equ F /L N
B (27)

Note that in the electroproduction case the Fourier transform of
A *
(3.18) [V]f(xz,/k;X)‘] = F 2/4. A) —dlch (x AN

must be zero, since it would get contributions from intermediate
states of energy (in the laboratory frame) 1 - 90 (10), where q i
necessarily positive, being the energy loss of the scattered electron
SO0 we can write
R (05X) = 2isenT(X-1) . A+l y
(21 B

(3.19)
x [atx ! £ (x ) &A™ vy,

With the position
P+ T Xy = -2,

if wefikxthe four momentum qm to be

2 2.172
q/(,'_= (V,O,O:"(V“Q)/):

the scalar product gx becomes in the Bjorken limit :

gx -—; 2YU +w (¥ -C)
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so in the laboratory frame, we have

i A - A+ :
Fk(w;x) = 2136““4 1) lim v 1 fd(,ﬂd”z: d2§ X
(27) B

Jw(Y-T) 2ipw £(P+2) 4z -131%) L

x  0(4YZ -l§\2><e'\vk><so+z).

Observing with R, A, Brandt(16) that in the Bjorken limit only the
points with %Y ~0 will contribute to the integral, because of the
rapidly oscillating factor exp(2i'fYV) and using for the Fourier
transforms the formulas given in the Appendix, we obtain :

G.20) E(wN) = 2xei%z}\f TN (&N, v ()
¥ ko eryt T2+

Note that in the case k=2 for the dominant wave A= 1 (rg:_
member that to & =u corresponds A =-u- 1) the eq.(3.20) would
give :

Fz((«),l)

0,

unless (¢ —>\, VZ) (#) has a pole at N =1; so we are forced to as-
sume : B N
Res (67, V,) (&)

- =
(&™) = 27
A1

A-1

Under this hypothesis, using for s =2 the Taylor expansion of
(-x2+i & }c())>\"'S near N =-2 (see Appendix):

94 _9-
2piEx T = (v igx, S0 (V-2 x

-2+
x (-x2+i€x,)  ° log(-xP+i&x)) -,

(-x

we get
dise Y (%, a3 1) = 271 E(x0) 06%) Res (67,) ()
A=1
and hence
2 | )
(3.21b)  Fy(w;1) = - 2r i /dZe"L‘UZ’Z Res (&, v.) (%),

)
(27T)* ! =1 2
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In the case k=1 the dominant wave in the Bjorken limit correspond
to A =0 and we have
2 n
Vo -iw?
(3.21a) F (@w,0) = /d’te ' (&°, v.)(%).

1 (2 7€)4 1

We conclude illustrating the relation between the general
analysis of the structure functions in the X-space, carried out in
this section, and the light-cone expansions of products of local ope
rators, suggeted by renormalizable perturbation theories(l, 4).
Let us refer to eqgs. (3.6) and (3,11) and compare them with the
expressions obtained for the corresponding matrix elements in
terms of complete sets of local tensor’ = operators, each with a
well-defined relation between spin and dirnensionality(4). The two
expansions look very similar and the difference is in the physical
meaning attached to the exponents of the xz-powers. For instance
in the Bjorken limit, in our language, the leading xz-singularity
near the light-cone is fixed by the indices which label the dominant
SL(2, C) representation in the integral (2, 20), while in the Brandt-
Preparata 4 approach the leading x2 ~-singularity is brought by the
string of tensor  operators whose scalar member has the smal-~
lest allowed dimensionality in the expansion.

For instance neglecting all spin complications, we have,
by definition for two local scalar operators A(x), B(0) :

<plAE)BOIp> = v (% u) =\/d4q e y(g® v ).

Comparing the light-cone expansion for x2 ~ 0 with eq. (3.6), we
obtain :

i S 2, Aol o
~2i75— ) N (-x"+i€x ) (GGN,V)«(/:.) >
A x“ ™0
i, 2 < A (1) | M
LG (-x"+i€x ) ¥ c (p]O#m“./M Ofp>x"1... x ",
i n 1 n

where the C:I are adimensional cons:tan]‘gand Gl(xz) in an homo-
geneous function of x2 of degree (dA+d -d;))/z, dA, aB and d%)
being respectively the dimensions of the operators A(x), B(0) and
0Y(0); for o},).l. .. #n(0) we have d = d +n., The value of X

which labels the dominant SL(2, C) representation in the Bjorken
limit is then given by

] i
where dg = rni_ln (do).
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APPENDIX, -

In this Appendix(lg) we summarize some useful properties
and formulas concerning the generalized functions which are rele-
vant in the light-cone analysis, It is of some interest to give these
properties for the general case of a pseudoeuclidean space O(p, q) of
dimension n=p+q, because the singularities of these functions
strongly depend on p and q,

Let us start with the analogous of the Dirac §" -function,
If we put:
2 _ 2 2 2 2 2

&b = + + 0. + - - e o
X x1 x2 xp xp+1 Xp+q’

(k)
1
and Sz(k')(xz) (where (k) means the K-th derivative), related by

the property
(A1) sWly2y =k SR 2

it is possible to define two different sets of distributions, S (xz)

If n is odd as well as if n is even and k < L n-1 gik')(xz) =

- 2
) gz(k)(xz-)’ while if n is even and k = -:Zl-n - 1 the difference is

generalized function concentrated on the vertex of the %2 = 0 surfac e,
which can be written(12)

a2 St 8062 - .

1
- sn+1
e 02T S,

where the coeffcients c | are numerical constants we are not in-
terested to specify further and 5<[x) is a shorthand notation for

8 (x1) 8 (xg) ... 8 (xp4q)-

Introducing the generalized functions (x2+)>\ and (x
defined as :

2™,

N (xz))\ x2> 0 5 0 x2> 0
(A.3) 37T = .
° -+ 2 - 2)\ 2
0 x“< 0 lx ' x"<0

it can be shown that they are meromorphic functions of A with the
two possible set of poles

a) A = 1, -2, ..., -k, .. where k is a positive integer
b) AN = - % - g--l, iy - g-k, .. where k is a nonnegative integer,

PN
Referring, for instance, to (xz_,_) we have three possible cases:
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I - The singularity A = - k is in the set a) but not in b),
This is always the case of n is odd, while if n is even this hap-

pens only if A>-n/2. Inthis case we have:

(A, 4)
II - The singular point » belongs to the set b) and not to

B/9 -k and n odd. For p odd
at N = - B/o -k is given by:

the set a). This happens for A
and g even the residuum of (x%)

a/2 n/2
1) = 0" S,

2N
Res n (x+) = . -
-—2—-k 47 k! \"(§+k)

(A.5)

while for p even and q odd (xi)x is regular,

IIT - The singularity is both in a) and in b), This happens
for n evenand X =-71/2 -k For p and q both even we have :
n
—+k-1 n
N 2 (z+k-1)
Res (Xi = (———1-25—————— 51 2 (xz) +
=-=-k (5 +k
(A, 6)
q/2 n/2
-1 X k
i s hR Y
4 k1T (S+k)
For p and q odd (x2+) has double poles at N = n/2 - k and its
Laurent expansion can be written :
) 5 c(_kz) (x) c:(_kl) (x)
(A.7) (x7,) = + regular terms
n 2 >\ n
~ D (N +T +k) +Z 4k
> . =_k 2 2
2
where %(q+:l) _g_ 1
k -1 k
(a.8) M- LT gkgy
4 k! D (-2— + k)
§+k--1 (2 +k-1) 0
(i) (-1)° S (x?) +
€= n 1
P(§ + k)

(A.9)
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1 n
=(g+l) --1
(-0° [@(5)-‘;«(—3)} .
0" S ;

4kk!r'(—r2—1+k)

2))\

All we said for (x7 is valid also for (x )X prov1ded p and g
are interchanged and we replace & l(k)(xz) by o k)( x2) =

- (¥ S )

Since the generalized functions which are of physical inte-
rest are boundary values on the real axis of generalized functions
of complex arguments let us study the properties of the functions
(x + 1&) and (X -i& ) . They are related to (x
(x _) by the equations :

(8.10)  (Zrig) = (2D + NN

"

+

¥ = T

+) and

(A.11) (2 -i8) = @D 4™ (2>

Note that for non negative integral values of A (x2 +i£)>\ S (x2 -i&)
and (xz) coincide, For AN = -k (k is a positive integer) we have:

(A.12) 1lim [(x +1€.) -(xz-ii)x—l = 2'rri(-l)k Res (xz_)x
A -k A=k

Let us specialize this equation in the physical case p 1 and =3,
For A= -1 we obtain:

(A.13) lim ((2+18) - (2 - 1£)N ) = - 2418 (2
A -1
N = X . 2., . +k N
For =0 using the Taylor expansion of (x“+i&) near A = -5
n
-=+k
4+
(x2+i£) koon (x:2+i€.) 2 +
~
3

(A. 14) o,

(>\+§)(X2+i£) 2 log (x2+i€)

in the case k = -1%, we deduce:

(A. 15) log(x2+iE) - log(xz-ié) = 2wi G(-xz) .
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N

The corresponding formulas for (-x2 + ii)x and (-x2 -1i&)" can
be obtained by simply interchanging x%_ with x2_ .

We conclude giving the Fourier transforms of (x2+ ii)k

and (x2 - iE_)\ :

o
/dnxel *aZrie) -

(A. 16) 7ilq >
2 22X+n“2 LR noi
_ 2 2 _. 2
= (6- +l£)
T (-X)
In the unidimensional case we have :
N
i
i€ x N 2me -A-1
(A.17) [dxe (xtis = (6))
‘/ r‘(-X) +
and (A F-1, -2, ...)
+i_1_r..>\
-s[ hd - -
(A.18) faxe' X (x> = Tie 2 Pven(stig) 2oL
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