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Pedepar:

1. Inceprariio NpuCBsSY€HO PO3poOLi METOAY BpaXyBaHHs iHTep(epeHILiIHUX BHECKIB B BUpa3ax 1J1s [epepisiB
IIPOTOH-IIPOTOHHOT'O PO3CisiHHA i Tpu MoHTe-Kapiio reHepatii HEIpy>KHUX MO METOLOM MaTPUYHUX €JIEMEHTIB.
Bci po3paxyHKy IpoBEJEHO B MEXXaX MOJIEJIbHOI Teopii Ppi-TpH i3 AifICHUM CKaJIIPHUAM I0JIEM, aJl€ MOXYTb
3actocoByBaTuCs B KX]I Ta iHIIMX KaliOpyBaIbHUX T€OPisax. PO3p061eHO HOBUI METOM, PO3PAXyHKY
inTepdepeHLifHNX BHECKIB, 3aCHOBAaHMI Ha 3aCTOCyBaHHI MeToxy Jlamaca He [1Jis1 KOXXHOTO iHTepdepeHiiHOro
BHECKY OKPEMO, a [1J11 CyM BHECKIB i3 6JIM3bKMMU TOYKaMU MaKCUMyMy. 3a I0IIOMOTOIO LIbOTO METOAY IIPOBELIEHO

PO3paxyHKU NapLiaJIbHUX [IepePi3iB Ta iHKII03UBHUX NIEPEPI3iB 10 OUCTPOTI 3 ypaxyBaHHSM KiHLIEBUX CTaHiB, IO



MicTaTh 70 50 YaCTHHOK. Briepie naHo TeopeTuyHe MOsICHEHHS 3MiHU XapaKTepy 3aJIeKHOCTi iHKITI03UBHOTO
nepepisy Bif, 6UCTPOTU BTOPUHHUX YaCTHUHOK caMe sIK iHTepdepeHLiliHoro edekty. Po3pobieHo i peanizoBaHo
BiITIOBifIHi pO3paxyHKOBi ajiroputMu. Po3pobsieHo HoBuit MeTo], MoHTe-Kapsio reHepyBaHHsI 1Ol HA OCHOBI
MeToqy Jlansaca i3 3aCTOCYBaHHSIM PO3PO0JIEHOr0 METOy iHTepdepeHLiiHMX BHECKIB. l]eil MeTo[, 3HaYHO
PO3LIMPIOE MOKJIMBOCTI 3aCTOCYBAaHHS METOLY MaTPUYHUX €JIEMEHTIB [IPU reHepallii HeIPyKHUX MO,
IIO3BOJISIIOYM F€HepyBaTU I0Zii i3 yTBOPEHHSIM BeJIUKOi KiJIbKOCTI BTOPUHHUX YaCTUHOK. Po3pobsieHo
aJrOPUTMIYHUI METOJ] BpaXyBaHHs iHTeppepeHLiHuX e(eKTiB Ipy reHepalii HelnpyKHUX noAiil. OTpumMani
Pe3yJIbTaTH, & TAKOX peasi3oBaHi alfOPUTMHU MOXKYTh OyTU BUKOPUCTAHI SIK MiATTPOTPaMU B iCHYIOUMX TeHepaTopax
NoAiN Ta iHTerparopax nepepisis. [IokaszaHo, 0 MAaKCUMyM MOAYJISI E€PEBHOI JliarpamMu 3 OJHI€I0 BXiIHOIO i
IOBIJIBHOIO KiJIbKICTIO BUXiZHUX YACTUHOK JIOCSATAETHCA IIPU OJHAKOBUX YOTUPHIMITYJIbCAX BUXiAHUX YACTUHOK. 3
yPaxyBaHHSM CYMHU IO [T€PECTaHOBKAX BUXiJHUX YACTUHOK Lie MPU3BOAUTD A0 (PAKTOPiaIbHOTO MiJCUIEHHS
KOHCTaHTH 3B's13Ky. Lleil pe3ysbTaT CyTTeBO BinpisHseThCs Bif BUusiBJieHOro B Mogiei ATJIAII mincuneHHs cTyneHsIMu
BeJIMKOro Jorapudmy i Jokasye CyTTEBICTb BHECKY B Ilepepi3u po3cisiHHs iHmmoi Hix B ITJIAIT obsacti ¢pasosoro
npocTopy. TakuM 4YMHOM, BUSIBJIEHO HOBUI MEXaHi3M KOT€PEHTHOCTI TOTOXKHUX YaCTUHOK B 3JIMBAX, SIKUI MOXE
OyTU He TiJIbKM BPaxOBaHUI NIpY MOOYIOBi reHepaTopiB MOAiN, a I MOXe 6YTH BUKOPUCTAHUI 1151 CTBOPEHHS
Jia3epiB Ha IPUHLMIIOBO HOBIiMl OCHOBI HiX iCHYyI04i. OKPiM TOTO, OTPUMAaHi Pe3yJIbTaTU JO3BOJISIIOTh IIPOBOJAUTH
reHepariio 3/11B (ap-TOHHUX a00 alpOHHUX B 3aJI€5KHOCTI BiJ], MOJleJli) METOJ,OM MAaTPUYHUX esleMeHTiB. [TokasaHo,
110 B [IPOL,ECax 3 YTBOPEHHSIM [I€KiIbKOX 3JIUB CYTTEBY POJIb IPAlOTh BHECKY, [10B’S13aHi i3 IepecTaHOBKaMU
YACTUHOK MiX pi3HUMH 3/IMBaMU, TOOTO OBEJEHO HEOOXiqHICTh BpaxyBaHHs iHTepdepeHLil MK 3/1MBaMU NIpU
TEOpPeTUYHUX PO3PaxyHKax i reHepyBaHHi 1ofiii. [TokazaHo, 110 3aIIPONIOHOBaHI B IUCcepTallii MeTOAU MOXKYThb OYTH
3aCTOCOBaHi [1J1 YMCEJIbHUX PO3PaxXyHKIiB i reHepauii mozin A1 BUMAIKy [IPOLECIB 3 YTBOPEHHSM JEKIJIBKOX

0araTo4YaCTUHKOBUX 3JIUB.

2. Thesis is devoted to the development of a method of accounting for theinterference contributions for both the
calculations of proton-proton scattering cross sections and the Monte Carlo event generations of inelastic
processes using matrix elements method. Although all the calculations are performed within the real scalar phi-3
model, the method can be used for QCD and other gauge theories. The new method of accounting for itnerference
contributions is developed. The main idea behind the method is to apply the Laplace’s method not for each of the
interference contributions but rather for the sum of contributions with the close maximum points. The method
was used to calculate the partial cross-sections andinclusive rapidity distributions with accounting for the final
states containing up to 50 secondary particles. The theoretical explanation for the energy dependence of the
shape of inclusive rapidity distribution is provided for the first time, considering this dependence exactly as the
interference effect. All the corresponding compupational algorithms are also implemented. The new method for
Monte Carlo event generations is developed. It is basedon the ideas behind the method of accounting for the
interference contributions, which significantly extends the potentials of application of the matrix elements method
for the generation of inelastic scattering events. This method makes possible the generation of events with the
large number of secondary particles. The new algorithmic method of accounting for the interference effects for
generation of inelastic scattering events is developed. The algorithms can be used as the subroutines in existing
event generators and cross-section integrators. It is shown that the modulus of the tree diagram amplitude with
one incoming particle and an artbitrary number of outgoung particles reaches its maximum at equal four-
momenta of the outgoing particles. Taking into account the sum over the permutations of outgoing particles, all
this facts leads to the factorial amplification of the coupling. This result differs significantly from the amplification
in DGLAP caused by the powers of large logarithm, which evidences about the significance of the phase space
region different from that in DGLAP. Thus the new mechanism of the coherence of secondary particles in the
showers is established. This mechanism can be taken into account not only for developement of event generations,
but also can be used for development of lasers based on new principles. Moreover, the obtained results makes
possible generations of the particle showers (parton or hadron, depending on a model) usingthe method of matrix
elements. Is is shown that in the processes with formation of multiple showers the significant role is played by the
contributions arose from the permutations of secondary particles between showers. It evidences the necessity of



accounting for the interference between showers when calculating the cross-sections or generating events. It is
shown that the methods proposed in the dissertation can be used for the numerical calculations and events
generation for the processes with formation of several multi-particle showers.
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