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Moute-KapJiio reneparopis.

2. Laplace’s method for description of the interference effects in proton-proton scattering and for Monte Carlo
event generators.

Pedepar:

1. Incepraliito IpUCBSIYEHO PO3pOOLIi METOY BpaxyBaHHs iHTepdEePEHLITHUX BHECKIB B BUpa3ax [1Jis Nepepisis
[IPOTOH-TIPOTOHHOI'O PO3CigHHA i Tpy MoHTe-Kapio renepatii Helpy>KHUX MO METOLOM MaTPUYHUX €JIEMEHTIB.
Bci po3paxyHKU IIpoBeJeHO B MeXXax MOJe/IbHOI Teopii Pi-TpH i3 AifiCHUM CKaJIIpHUM I10JIEM, ajleé MOXYTb
3acrocoByBaTucs B KX]I Ta iHIMX Kani6pyBaabHUX TEOPisax. PO3po61eHO HOBUM METO[], PO3PaxyHKy
iHTep(epeHLiNHNX BHECKIB, 3aCHOBAaHMI Ha 3aCTOCYBaHHI MeToqy Jlamnaca He 11711 KOXKHOTO iHTep(ePEHLITHOTO
BHECKY OKPEMO, a J1J11 CyM BHECKIB i3 6JIN3bKMMU TOUKAaMU MaKCUMYyMy. 32 JOMTOMOTOIO 1IbOTO METOZY IIPOBEAEHO
PO3paxyHKU NapliiajbHUX [1epepisiB Ta iHKII03MBHUX I1EPEPi3iB 10 OUCTPOTI 3 ypaxyBaHHSM KiHILIEBUX CTaHiB, 10
MicTaTb 10 50 YaCTHMHOK. Briepiie jaHo TeOpeTUYHe MOsSICHEHHSI 3MiHU XapaKTepy 3a/1e5KHOCTI iHK/II03UBHOTO
nepepisy Big 6UCTPOTU BTOPUHHUX YACTUHOK CaMe sIK iHTepdepeHLiliHoro edekTy. Po3pobieHo i peanizoBaHO

BiAITIOBiIHi pO3paxyHKOBi asiropuTtMu. Po3pobsieHo HoBuit MeTo], MoHTe-Kapsio reHepyBaHHs 1Ol HA OCHOBI



meTopy Jlamnzaca i3 3aCTOCyBaHHSIM po3po6JIeHOro MeToy inTepdepeH iiiHuX BHeCKiB. 1]eit MeToq, 3Ha4YHO
PO3IIMPIOE MOKJINBOCTI 3aCTOCYBaHHS METOly MAaTPUYHUX €JIEMEHTIB [TPU reHepallii Henpy>KHUX MO,
IIO3BOJISIIOYM F€HEePYBaTU I0Z|i i3 yTBOPEHHSIM BEJIMKOi KiJIbKOCTi BTOPMHHUX YaCTUHOK. Po3pob6isieHo
aJTOPUTMIYHUI METOJ] BpaXyBaHHs iHTepepeHLiHNX e(eKTiB Ipy reHepalii HernpyKHUX nogin. OTpumMani
pe3yJIbTaTH, a TAaKOX peasli3oBaHi aITOPpUTMU MOXKYTb OyTH BUKOPUCTAHI SIK MiAIIPOrpaMu B iCHYIOUMX TeHepaTopax
NoAiN Ta iHTerparopax nepepisis. [lokaszaHo, 0 MAaKCUMyM MOAYJISI E€PEBHOI JliarpaMu 3 OJHi€I0 BXiTHOIO i
IOBIJIHOIO KiJIbKICTIO BUXiZHUX YACTUHOK JOCATAETHCA NIPU OJHAKOBMX YOTUPHIMITYJIbCAX BUXiAHUX YACTUHOK. 3
ypaxyBaHHSM CyMMU IO [I€PECTAaHOBKAX BUXiJHNUX YACTUHOK 1I€ TPU3BOAUTH 10 (PaKTOPiabHOTO MifCUIEHHS
KOHCTaHTU 3B's13Ky. Lleil pe3yabTar CyTTeBO Binpi3HseThCs Bif, BUusiBieHoro B mogei AIJIAII mifcuneHHs CTyneHsIMu
BEJIUKOrO Jorapudmy i JoKasye CyTTEBICTb BHECKY B I1Iepepi3u po3cisiHH iHmoi Hix B ITJIAIT obsacti ¢pasoBoro
pocTopy. TakMM 4MHOM, BUSIBJIEHO HOBUI MEXaHi3M KOT€PEHTHOCTI TOTOXKHUX YAaCTHMHOK B 3JIMBAX, SIKUI MOXKE
OyTH He TiJIbKY BPaXOBaHUI1 ITPU MOOYL0BI reHepaTopiB MOAil, a i1 MOXKe OyTH BUKOPUCTAHU /1711 CTBOPEHHS
JIa3epiB Ha IPUHLMIIOBO HOBIMl OCHOBI HiXX iCHYI04i. OKPiM TOTO, OTPUMAaHi Pe3yJIbTaTU JO3BOJISIIOTh IIPOBOJAUTH
reHepatriiio 37uB (Iap-TOHHUX ab0 aPOHHUX B 3aJI€XKHOCTI Bifl MOZI€sl) METOJOM MaTpUYHUX eJleMeHTiB. [lokaszaHo,
110 B [IpOIecax 3 YTBOPEHHSM JIEKiJIbKOX 3JIMB CYTTEBY POJIb IPAIOTh BHECKH, [10B’13aHi i3 mepecTaHOBKaMU
YaCTHMHOK MIX Pi3HMMU 3/1MBaMu, TOOTO NOBEIEHO HEOOXiTHICTh BpaxyBaHHS iHTepdepeHLil MiX 371MBaMU ITpU
TEOPeTUYHUX PO3PaxyHKax i reHepyBaHHi nogiii. [TokazaHo, 10 3aIIPONIOHOBaHI B UCEPTallii METOAU MOXKYTb OYTH
3aCTOCOBaHI [1J1 YMCEJIbHYX PO3PaxXyHKIB 1 reHepalii mozin A1 BUMAIKy [POLECIB 3 YTBOPEHHAM JEKIJIBKOX

0araTo4aCTUHKOBUX 3JIMB.

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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