






































1t follows from (11), (19) and (JO ) that

¢ ca>=F "™ (Q) F(Qna)~F=4v (Q) f (-Qna) (21)
One can just see from here that the spectrality condition is fulfilled if f{Qna) =;(-Qna) . Besides,
since the equality f{-Qna) = f ) (Qna) must be also fulfilled, the function "f.(Qna) must be

even and real,

Further, in the proper coordinate system n=(1,0,0,0), L=y2&(cf. Fig- 2 ) ; therefore L-o means
that g 40 | 1t follows from here that the condition of the macroscopic causality will be fulfilled ( the
**anomalous’’ signal will be whatever small ), if (o) is a sufficiently rapidly decreasing function at g-+eo

_Itis seen from the formulae (19) end (19" ’v) that for the quantities o (Q)/ ;(Qna) and
€Y (Q)/f (-Qna) there will hold ordinary dispersion relations. The additional singularities of the
acausal functions @ et and (bﬂd" coincide with the singularities of the functions t ( +Qna).
Note, that if (o) falls off very sharply with the growth of o , then in the Q plane appears a

singularity on a circle of infinitely large radius. For example:

(o) =8(o~1), ?(Qna):: e‘an)
o2 ~ -a %qn)? .
flo)=¢" E(Qna)=e" 77, (22 )
For a more smooth, exponential decrease there arises a pole
flo) =% ,0>0, T(Qna}=__1 (22 )
1-~iQna

However, in virtue of what has been said above the spectrality conditions are satisfied by the function (221 )

only.

A. Consider now a more general case of the acausal propagation function

B (x) = [E I (x=8)p (&n)d'E (23

Here the propagation function Fretx) is again taken over from the conventional causal theory, while the weight

function p (&,n) vanishes at R-+oo . Note that condition (9) requires that p (£,n)=p (-&n)
1 1 a
Therefore, further we omit indices 1 and 2 Due to the vanishing of p at R-+c macroscopic causality is fulfilled.
Indeed, the signal @ rot may be regarded as the one from a certain source p(x)  extended near
the coordinate origin r,t~0 ( see Fig.2 ). Further the Fourier transform states
~ret ~ 1o -
Q) =F™(Q) p (Qun) (2
" (Q) = F*V(Q) p(-Q,5) (2 )
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f~(R"¢&)is a holomorphic function of R'n the segment fromQup to R (&), then the spectrality

itions (36) will be fulfilled x/.’Substilnting (37) into (32) we get:
T ee

b R () +
- 0 f , dz?
6(Q) = [ d¢ ? [ 2(15)12 -
m-s 710z -[{Q-£)+Q 1. (38)
R (& R 2

((2mpeay g0 £(z,&)dz
- 4 / - —

- 1o z-(Q,-&)+Q" ]

+
where f (z,¢) are the bolomorphic functions of the variable z on the half—axis from 0 to o . As to the
adv

ret -
analytic properties of ¢ *" in the continuation in @ to the upper half-plane or in the continuation of ¢
ret

they are determined by the properties f24v (z,¢£) which is a Bessel transform

to the lower half—plane,
ot
of index 1 in the first argument and the Fourier transform in the second argument of the function ¢ HE (a . B)

One can see by examples that the above—formulated causality condition (31) allows a wide class of analyticity

violations involving the appearance of poles, cuts, and singularities.

4 Dispersion Relations

At first we consider the case A) when the scattering amplitude may be represented in the form

W%k s k) =N(p"kTpk) p(phipk) )

or N(p7k3pk)=W(p53kipk) p-1{psk%pk) , where N (p7k%p,k) is the scattering emplitude
which possesses all the usual analytic properties of the causal scattering amplitude, and 5 (p% k% p, k)

is the real function determined in §3B. To go on with the construction of dispersion relations we choose a special

cootdinate system - the Breit system in which the expression (3) will be .rewritten as

N(wAe) =R (wh €) 57 (0, AS), (40)

x/
This theorem states': If the real part exceeds 1 and if
Q
(M) = [ ¢ (p)I (Ap)pdp 0<p<q< e
then ®
s0 @), p<r<q

[£(A) 1 (Ar)rda=t

o

0<r<p, 9<r< e
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A9 (E=—0A[/0dt— Vg H:=rotA), moayvium

O —rotB, divD =0, (11)
rae
D=ME—NH B=AMH~+ NE (12)
u M=0L/oK, N=9L/dl.
Bropas rpynna ypasHeunit
M o —rotE. divH=0 (13)

nojy4aercs cama cobofi u3 onpexenennn E, H wepes A u ¢. B saBHOM
Buae ypasHeHHs ana E u H nonydyuMm, €CAIH  BHLIPasuTh INPOH3BOJAHBIE OT
D u B uepes nponspoannie or E, H, K u /.

B nasbHeiimueM pacCMOTpPHM OXHOMEDHHI Cay4all, iMeHHO E = (£, 0,0),
H=(0,H,,0) u Ex=E(t,2), Hy=H(f 2). Toraa ypasuerus (l1), (13)
TNPHMYT NPOCTOH BUA:

(1 +aB) %+ afrt % —apr % 4 (1 —arn 3 =, (14)
oF oH ’
EZ— _OTZO' (14)

0%L oL

rae nompexHeMy & = sz /o . YpaBHEHHE LIS XaPaKTEePHCTHYECKOro
HanpandeHus § = dz /dt 6yner Teneps:

(1 + 2F?) 8 + 2aFHE + (1 — aH?) = 0, (15)
OTKYy 18
__tVi+2eK—afH
L (T S (16)
HAH, NPH MAJBX &:
b= 1F he(ExHP +..., (16)

T. € W B 3TOM CJy4a€ Mbl NPUXOIHM K BOIMOXHOCTH CBEPXCBETOBBIX
CHFHAJOB.

Hutepecno euie H To 06CTOATEJBCTBO, UYTO B NOAOGHBIX HEJHHEMHEIX
TEOPHAX HENb3A 3apaHee HCKJUHTh M TaKY0 CHUTYAIHIO, KO NpH onpe-
ZeNeHHHX 3HavyeHHax £, A/ wuau ) XapakTepHCTHYECKHE HANPABJEHHA
CREeNalOTCA MHMMBIMY, TaK YTO YPaBHEHWA noas crtaHyT B (£, X) YypaBHe-
HHAMH 3JUIHITHYECKOrO THNA, a 3To OyAeT 03H&YaTb, 4TO MOHATHE NPH-
YHHHOM NOC/AEX0BAaTEJNbHOCTH COOHITHH NOTEPSET CBOM CMBICH, H Mbl Oylem
HMETh 1EA0 CO CBS3aHHBIM KOMKOM» COOBITHI, KOTOphIE B3aHMHO JpYr
apyra o6yCJ0BAHBAIOT, HO HE CJIENYIT OXHO 3a APYrHM. MoxeT JH Ha
CaMOM Jlesie BO3HHKHYTb He4To Moj06HOe, HanpuMep, «BHYTPH» YaCTHL,—
3TO OCT8eTCS1 MOKAa OTKPBITHIM BONPOCOM.

HM3BecTHO, YTO KPaHTOBAHME HeMHeHHHIX YPaBHEHHI HOJA INpe;CcTas-
JA€T HEPEUIEHHYI0 MATEeMaTHYECKYI0 3afauy. M3 uajoxeHHOro BHIHO, YTO
1} YAHOCTH (OPMYNHPOBKH KBAHTOBEIX VCJIOBHH AAS HeJMHEHHOrO noas
HMEIOT HE TOAbKO MATEMATHUECKYIO NPHPoAy. BBHAY BO3MOMXHOCTH NOfAB-
1HHA B3aUMOICHCTBHSA, PacuPOCTPAHAIOUIErOCs CO CKOpocThio Gosblie c,
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