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Hacrosimuii mukin paboT MOCBSIIEH aHATU3Y MOMYJICHTOHHBIX U HEJIENTOHHBIX PacHajioB, KakK
TSDKEJIBIX ME30HOB, TaK M 0apnoHOB. J[aHHBII aHAIN3 BECbMa aKTyaJIeH B CBETE MOSIBIIIOLINXCS
IKCIIEPUMEHTANIBHBIX JaHHBIX Ha Koutaiinepe LHC, cymep B-¢abpuke Belle 11 u BESIII-
IKCIEPUMEHTE TI0 (PU3HMKE AIIEMEHTAPHBIX YacTUI] Ha [IeKMHCKOM »IEKTPOHHO-TIO3UTPOHHOM
Komaiinepe. TeopeTnuecku, OOJBIION HHTEPEC K N3YUEHHIO CIIA0BIX PacajioB TSHKENbIX aJIPOHOB,
cojepxkamux b- wmm C-kBapku, BO3HMK Oinaromapsi psay SKCIEPUMEHTAJbHBIX JaHHBIX,
YKa3bIBAIOIMX HAa BO3MOYKHOE MOSIBJICHUE HOBOW (PM3MKH 3a Ipe/ieiaMy CTaHAaPTHONW MOJICIIH.
MHTEHCHBHO Pa3BUBAIOTCS Pa3IMYHbIE TCOPETHYECKUE MOJIENH, B KOTOPBIX BBOIATCS JIMOO
HOBBIE YacCTHLBI, JIMOO HOBBIC B3amMojeicTBUs. Hambonee mNepCIIEKTUBHON BBITIISIUT
s deKkTHBHAS TEOpHsl CTAHIAPTHOW MOJETH, OCHOBaHHAs Ha TMOCTpoeHUU 3(HPEKTUBHOTO
JarpaHXuaHa, COXPaHSAIOUIET0 CHMMETPUN CTaHAapTHON Mojenu. Ha sHeprusix 3HaYuTeIhHO
MEHBIIHUX AJIEKTpociaaboi mkanel (246 ['9B), ucmonb3yercst Tak HazbiBaeMasi dPPEKTUBHAS
HHU3KOIHEPTreTHYeCKask TEOpHsl, OCHOBHBIMHU 3JIEMEHTAMH KOTOpPOW ciyxar 4-X(epMHUOHHbBIE
OIIepaTOpbl MacCOBOW pa3MepHOCTH 6. B maHHOM 1ukie paboT pa3BHUT MOAXO, TOTYYHBILHUHA
Ha3BaHUE KOBapHMaHTHAs MOJIENb KBAPKOB, KOTOPBIH MO3BOJISET C €ANHBIX NO3UIHIA BBIYUCIIATH
MaTpPUYHBIC 3JIEMEHTHI TaKUX OINEpaTopoB. B maHHOM nukie paboT MpeAcCTaBiIeH IIUPOKUN
CHEKTp pe3yJabTaTOB MO CIAOBIM pacmazaM TsHKENBIX aJpOHOB, BKItOYas 3(QeKTsl HOBOI
¢u3uku. Hanbonee 3HaunMBbIe pe3ynbTaThl KPaTKO IMPOCYMMHPOBAHBI HUXKE.

— Bnepsbie pazpaboTaHna TEXHUKa BEIYMCIEHUI TPEXMIETIIEBBIX HArPaMM B KOBAPHAHTHOM
KBApKOBO# MOJEIH C y4eToM KOH(paWHMEHTa W BbrYuCIeHbI BKiaasl W - 0OMEHHBIX
JMarpaMM JiUIS  IBYXYACTHYHBIX HEJENTOHHBIX PACIafioB JBAKIBl 0YaPOBAHHBIX
OaproHoB =" et Q. [TokazaHo, 4TO JaHHbIE BKJIA bl HE TIOJABIISIOTCS [0 CPABHEHHUIO C
(pakTOpU3yEeMBIME BKJIAIaMH.

— CucreMaTHYeCcKH N3YyYeHBI JBYXUaCTUYHBIC HEICNITOHHBIE pachabl Kak JISTKOTO A-
runepona A — pr~ (nz°), Tak u ouaposannoro Z0-6apuona 20 — A*ar, uaymero
6e3 n3amenennst yapma AC = 0. [TocinenoBarenbHO yU9TEHBI KaK YUCTO KBAPKOBBIE
JMarpamMMbl (BKJIaJ] MJIbIX PACCTOSHUIA), TaK U MOMIOCHBIEC UATPAMMBI C TIPOMEIKYTOUHBIMH
pe3oHaHcaMH (BKiaJ OONBIIMX pACCTOSHHM). YCTaHOBIEHO, YTO BKJIAJbl KBapKOBBIX
JMarpamM CyIIeCTBEHHO TTOABIICHbI 110 CPABHEHHIO C BKIIAIaMH TIOJIFOCHBIX THATPaMM.

— BrranciaeHs! HMIAPHUHBI OJTYJICTITOHHBIX W ABYXYAaCTUYHBIX HEJICITOHHBIX PacCliaioB

JIBXKTbl 0YAPOBAHHBIX 0APHOHOB E ', E'ee 11 Q.

- B IMOJIYJICIITOHHBIX paciiaaax TSAXCEJIbIX MC30HOB U 6apI/IOHOB 3aBHCHMOCTH OT JICIITOHHOM
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Macchl (paKTopu3yeTcs nepe KBaApaTHaHbIM kKoddduumentom Cos%(6), rge 6 ectsb yron
pazinera B mudhepeHIMaIbHOM pacipeaeeHun. Mbl Ha3bIBacéM COOTBETCTBYIOIIECE
HOPMHUPOBAHHBIA KOA(QDHUIIMEHT apaMeTp BBIMYKIOCTH. DTO HAOMIOACHUE OTKPHIBACT MY Th
K IPOBEPKE YHUBEPCAIBLHOCTH JICNITOHOB B MOJIYJICNITOHHBIX pacnajiax TsHKEIbIX ME30HOB
0aprOHOB, KOTOPBIN HEe 3aBUCUT OT AdekroB hopm-dakTopos. [IpeanoxeHs! s
W3MEPEHHS ¥ BBIYHCIICHBI TEOPETUIECKH TaK Ha3bIBAEMbIC ONITHMI3HPOBAHHBIC
HapIaibHbIC IMPUHBI, KOTOPHIC B CTAHIAPTHOM MOJIEIH OJTMHAKOBBI 1151 BCeX TpeX (&, i, T)
Moz pacriaioB. KOHKpeTHO, pacCMOTPEHBI OTYISTITOHHBIE PACHaIbl KaK TSKEIbIX
me30H0B B — D™ | "y u B~ — J/y(#c)l W, Tak u TsmKenbIx 6apuoHOB Ap — Ace V.

W3ydensl monynenTtoHHble pacnajbl Be-Me30Ha B KOHEYHbIE COCTOSIHMS YapMOHHUS Kak B
pamMKax CTaHJapTHOM MOJEIM, TaK U 3a €€ MpEeIeaMH C MOMOIIBI BBEACHHS IOJIHOIO
Habopa 4eThIpexPpepPMHUOHHBIX OIEPaTOPOB, OMUCHIBAONIMI D — c7v, mepexo. [TomyueHs
IKCIICPUMEHTAILHBIC OTPAHNYCHHS Ha COOTBETCTBYOMIHE KO3(DHIUEHTH BribcoHa.
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