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In the framework of the nonlocal and nonpolynomial quantum theory of the one-
component scalar field in D-dimensional spacetime, stated by G. V.Efimov, the expansion
of the S-matrix is revisited for different interaction Lagrangians and for some kinds of
Gaussian propagators modified by different ultraviolet form factors ' which depend on
some length parameter . The expansion of the S-matrix is of the form of a grand canonical
partition function of some (D + N)-dimensional (N > 1) classical gas with interaction.
The toy model of the realistic quantum field theory (QFT) is considered where the S-matrix
is calculated in closed form. Then, the functional Schwinger—Dyson and Schrodinger equa-
tions for the S-matrix in the Efimov representation are derived. These equations play a cen-
tral role in the present paper. The functional Schwinger-Dyson and Schrodinger equations
in the Efimov representation do not involve explicit functional derivatives but include a shift
of the field which is the S-matrix argument. The asymptotic solutions of the Schwinger—
Dyson equation are obtained in different limits. Also, the solution is found in one heuristic
case allowing us to study qualitatively the behavior of the S-matrix for an arbitrary fi-
nite value of its argument. Self-consistency equations, which arise during the process of
derivation, are of great interest. Finally, in the light of the discussion of QFT functional
equations, ultraviolet form factors and extra dimensions, the connection with functional
(in terms of the Wilson—Polchinski and Wetterich-Morris functional equations) and holo-
graphic renormalization groups (in terms of the functional Hamilton—Jacobi equation) is
made. In addition, the Hamilton—Jacobi equation is formulated in an unconventional way.

B p MK X HeJOK JIbHOH U HENOJMHOMH JIBHOM KB HTOBOW TEOPUM OIHOKOMIIOHEHT-
HOIO CK JIIpHOro 1ojii B [D)-MepHOM IIpOCTp HCTBE-BpeMeHM, COpMYJIUPOB HHOMI
I'. B. EuMOBbIM, IIEPECMOTPEHO P 37M0XKEHHEe S-M TPHLbI TEOPUM I P 3/IUYHBIX J TP H-
KM HOB B3 UMOJEWCTBUS U BUIOB I' YCCOBBIX IIPOI I' TOPOB, MOAU(ULIUPOB HHBIX P 3IMY-
HBIMH YAbTp ¢proneToBbiMu opmd KTop Mu F', 3 BUCAIIUMHU OT HEKOTOPOTO I P METp
WuHBI [. P 3m0xeHue wis S-M TPULIBI TEOPUH UMeeT BUJI OOJIBIIOI CT THUCTHYECKOH CyMMBI
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Hexortoporo (D + N )-meproro (N > 1) KT cCHYECKOTO T' 3 €O B3 HMOAeHcTBHeM. P cemo-
TpeH UTPYLLEYH S MOZEb pe JIUCTUYHOI KTII, Ui KOTOPOi1
S-M Tpull BbIYMCIEH B KOHeYyHOM Buze. [ Jiee B mpencT BieHuH EQUMOB  BbIBeseHbI
¢yHk1moH sbHble yp BHeHus IlBunrep —JI iicon u pemunrep mis S-M TPHLEBL, UIp -
IolIMe LIEHTP JIBHYI0 POJIb B H crosuieil p 6ore. B 1 HHOM IpeiacT BIGHHH YK 3 HHbIE
yp BHEHUS HE COIEpX T B PU LUOHHBIX MPOU3BOJHBIX SBHO, HO BKIIIOY IOT B ceOs CABUT
pPryMeHT S-M TpHubL. IlolydeHbl CHUMNTOTHYECKHME pelleHus yp BHeHus IIIBuHrep —
JI icOH B p 3IMYHBIX NpPEIENbHBIX CTyd gX. T KXe H HIeHO pelleHHe B OIHOM HHTepec-
HOM 9BPHCTHYECKOM CITyd €, TI03BOJIIONIEe K YECTBEHHO UCCIEJOB Th BOIPOC O MOBEICHUH
S-M TpULBI IPU IPOM3BOJIBHBIX 3H YEHMSIX PryMEHT . BO3HHK Iollne IpU 9TOM yp BHEHHUS
C MOCOINI COB HHOCTHU IPEJCT BILIOT Oosbinoil uHTepec. H KoHel, B cBere oOCyXneHHS
B I HHOH p 6ote ¢yHkumoH npHbIX yp BHeHuil KTII, ympTp ¢uoneroBsix ¢opmep Kro-
POB U TOTIOJHUTENBHBIX N3MEPEHUI NepeGpolIeH MOCTHK K (PyHKIIMOH JIBHOH (B TEPMHH X
(pyHKIIMOH JIbHBIX Yp BHeHUI Bunbcon —Ilomuuucku u Berrepux —Moppuc ) u ronorp -
tbuueckoii (B TepMUH X (PyHKIMOH JIbHOTO yp BHeHMS I' MunbToH —SK0GH) peHOpM H3 -
LIUOHHBIM Tpynn M. [ng yp BHeHus ' MumibToH —SIK0OHM MpeayioxkeH OpUTHH JIbH s op-
MYJIIPOBK .
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