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CBETJION NAMATHU JUAHBI BAIIAKMAI3E

I'Besiecuann A.U.

Hucmumym eeoghusuxu um M.3. Hooua Tounucckozo eocyoapcmeennozo yrueepcumema um. 1s. [oicasaxuwieunu

(1966-2011)

“KT0 MOET, OKeaH yTrproMbIH,
TBou u3BenaTh TalHLI?
Kto Tonme Mou pacckaxet AyMmbl?
A — wm bor — unu HUKTO!”

M . 10. JIepmoHTOB

DKCTpaopAMHAPHOE SIBJICHUE YEJIOBEYECKOTO TyXa
Anzop I'eenecuanu

ATHOCTHUKHU yTBEP>KIAIOT, YTO MHUP HEMO3HaBaeM. ['oMep 1an 4eloBEYECTBY BEIMKHE MOITHYEC-
K€ MaMSATHUKU UCTOPUYCCKUX COOBITUH CBOCH SIMOXU U MUCTUYECKOE MO3HAHHE MUPA B CKUTAHUSIX
cBoero reposi. CokpaT COBETyeT MO3HABaTh CaMOTO ceOsl, TOKa3bIBasi, YTO 3HAHUE €CTh HE UTO HHOE,
kak BocriomuHaHue. lllekcnup, ciemys emy, GurypaibHo ‘moBepHys [amieTy riasa 3padykamu
BHYTph . KaHT pexoMeHayeT: make eciid BCE OTKPHITO, JIyUIlle HE JICHUTHCSA M padoTaTh, YeM HUYIETO
HE Jenath. [erenb, BO3MYIIEHHBIM BCEMH COMHEBAIOLIMMUCS B MO3HAHUM MUpa, BockiumaeT: Kak
MOXHO 3Ty CBOIO HECITOCOOHOCTH BO3IBUTATh BOTJAaBy yria Pazyma m Hayku! DHHIITEIH, 00001ITHNB
TIOCTIDKCHUS (PU3WKH, B MPOTHBOBEC YTBEPKICHHUSIM arHOCTHKOB M MX CTOPOHHHUKOB, CUHTAET, UTO
mup Bc€ ke mo3HaBaeM. [lodT-poManTuk ['yMmI€éB npu3siBaeT BCTaTh Ha MYTh IMO3HAHWS 36MHOTO U
HeOecHOro Mupa, “NoKyJla He BCce MEePeCcYUTaHbl 3BE3/bI, TIOKYa Halll MUP HE OTKPHIT 10 KOHIA”. B
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3TOW CBS3M CIEAYyeT OTMETHTh HEOObIYAaiHO BO3POCHIYIO B TOCIEIHHE TOJbI HHTEHCHUBHOCTH
UCCIICZIOBAaHUH BO BCEX 00JACTSAX HAYKH M TeXHUKU. Kak pe3yibTar — peKOpAHOE KOJIMYSCTBO OTKPHI-
it 1 HoOeneBckux mpemuii, Mpu HAJUYUUA COBPEMEHHBIX, JIOCTATOYHO BBICOKHUX TEXHOJOTHIA, OCY-
IIECTBISIEMBIX IIMPOKOH ceThio nudepeHnnpoBantbix HayK. He 00sICh OIIHMOUTHLCS, MOKHO CKa3aTh,
YTO MOKA YTO BAaBUJIOHCKas OarrHs MMpOaA0JIKAET CTPOUTHCA. YMecTHO T TYT OTHasAsHLE aBTOPOB BI/I6-
JIMU, 4TO, MOJI, HC OT APC€BA IMMO3HAHUs, a OT APCBA XKU3HU JOJIKCH ObLT BKYCHUTH YyeJIoBeK?

[IpuypodeHHast K CTOJIETHIO OCHOBaHUSA TOMIMCCKOTO TOCYJapCTBEHHOIO YHUBEPCHUTETA, JaHHAS
CTaThs TOCBAMaeTcs mamsatu J{nmaner Bamakmamse-Beponese (1966-2011), dusuky-teopetuky TI'Y,
BOKAJINCTY, BBIMTyCKHHIE TOMIHCCKONH 1 MaHxeTTeHcKoi KoHcepBaTopuu Hpio-Hopka, ynocToeHHO#M
npemun DynbpaiiTa, BRICTyHaBIIeH B TeaTpax AMEpPHKHA U EBpOIBI, B TOM YHCIIe Ha CIieHe MmiaHc-
KOTO OIlepHOTO Tearpa Jlackana, mocBsmaeTcs Kak SKCTPaOpAWHAPHOMY SIBICHHIO B cpepe TBopUec-
KOH JesITeThHOCTH 4YelOBeKa, OOBEIUHHBINErO B OJHOM JHIE (EeHOMEHBl MaTeMaTHKH, (U3UKH,
MY3BIKH, BOKaJla, TI033WH, JIUHTBUCTHKH, QrIocopuu...0Ta 0COOCHHAs MHOTOTPaHHOCTh, 51 OBl CKa3all,
MOIIAPTOBCKAsi YHUBEPCAIBHOCTD, Kak €MKOE IMPOSBICHHE CUMYJIbTAHHOTO, BBICIIETO POJa MBIILIE-
HUS, TUTIOC KO BCEMY HeOObIUaiHasi, pejKas, POAUTEIN CKazaau Obl, HEyEMHas PHEprus U yd4acTIIu-
BOCTh BO BCEM mpucymu Obuim JluaHe oT poxknenus. Ha OmaromaTHOW TouBe 3HAHUWM, NaHHBIX
peOEHKy €€ poauTensiMu, YYEHBIMHU-TIpodeccuoHasamu, ObUT OEpPEeKHO B3pAIIEH M B3JICJICSH TalaHT
JICBOYKU-BYHIEPKUHIa. KOpHU rpy3MHCKOro U rpeueckoro (eHOMEHOB OKa3alHuCh B HEll rTyOOKHMHU U
KpenkuMu. /lana paHo oco3Haja MOTEHIMAI U MacIITaObl CBOUX CIIOCOOHOCTEH.

Kewm Benoma Onuia B cBoéM mupe Jnana? Jlsroncom Kepponom, Sarapom Ilo, reomerpom, pusu-
KoM, (uiocodoM, MOITOM, KOMIO3UTOPOM, XYJIOXKHHUKOM... Jlnana Bcerga Obia morpykeHa B
COMHaMOYJIMYeCKre TIOUCKH W PabOTy MBICIIEH, MPOHU3BIBAEMBIX B3IVIAIOM €€ TEMHO-(PHONIETOBBIX
a3 (Tak 3amedyaTnéHHBIX B MOel maMaTu B mapke Baxe, rne st BcTpetwi e€ ciydaifHo, TYISIONIYIo C
MaTephio (TPEYAHKOM IO TMPOUCXOXKICHHUIO) W C MIIAIIICH cecTpEHKOH, SICHOTIIa30i DKOM, MO3aHee
mpornreauield OMMCTaTeNnbHBI TyTh OT cryAeHTkHn TIY 1m0 Beaymiero coTpyIHHKAa-KOHOMHUCTA
Bcemupnoro banka B Bammarrone. Matp, y3HaB MeHs, BOCKJIMKHYJa OT pajocTu. [luaHa TyT ke
oOparnia Ha MEHS CBOU 3aBOPaXKMBAIOIIUN CHHHM OJecKoM B30p. JIIOOOIBITHO, YTO UMEHHO CHHUI
[[BET CTaJ JOMHUHUPYIONINM B €€ CTUXaX, OT KOTOPBIX BeeT MY3bIKOW poAHON MMepetnn u HEe MeHee
ponHoii apesueit ['perun. [lotpebHOCTh pemiats 3amauyn 'y Jlmanel Obuta ¢ gercrBa. OHa mopaxkaia
yUHTEIeW W POAMTENCH TeM, 4YTO HACTOWYMBO TpeOoBana 3a7aBaTh € BOMPOCH W 3a7adu
TIOBBIIIICHHOW TPYAHOCTH W pelliajia UX B yME OPUTHHAIBHBIM, Ha YJIUBJICHUE MPOCTHIM criocobom. C
NETKOCTHIO “IIéNKasa” OHA UX B CBOEW paHHEH JETCKOM “IpakTHKE OCYIIECTBIIAA TO, YTO C BO3PACTOM
Ha3bIBA€TCsl MHCANTOM — q)eHOMeHaJ'IBHLIM MOIETOM TBOPUYCCKHUX Haydal, BBICOYANIITNM IIPOABJIICHUEM
3KCTPAOPIAMHAPHOCTH pa3dyMa M IyXOBHOCTH. 37i€Chb YMECTHO YIOMSHYTH JUIsI CpPAaBHEHHS TEOpeMy
T'aycca 0 BO3MOXKHOCTH BIIMCAaHUS B KPYr C IOMOLIBIO LUPKYJs M JIMHEHKH IIPaBUIBHOIO

MHOTOYTOJIbHHKA, C OTPAHMYEHHBIM YHUCJIOM CTOPOH, PaBHBIM IpocTtomy uucity depma 22" 41, ¢
teopemoii Jlmanpl Bamakmamze. [lo He#t Ha maucTe Oymarw IUPKYJIEM CIeAyeT IMPOBECTH AYTY, OT-
JIOKUTh HA HEH MPOU3BOJBHOE YUCIO N PaBHBIX OTPE3KOB, 3aTE€M, CIIOKUB CEKTOP B KOHYC, CKJICUTh
KOHIIBI AyTH. BpesynbraTe mo0oil 0Tpe3oK OT MEeHTpa 0 Iyrd MepeiaéT B oOpa3yromiylo KoHyca, a
caMa Jiyra — B HICKOMYIO TPaHHUIly €r0 OCHOBaHMs, TOUHO Ha N paBHBIX 4acTell pa3leaEHHYIO OKPYK-
HOCTh (!). MeTox HacTONBKO MPOCT | SICEH, YTO OH Cpasy ke ObLI peaan30BaH Ha KOMIBIOTEPE MPOT-
pammucTtamu ToOunucckoro yHuepcutera uM. Anapest [lepBo3BanHoro. Han 3Toif 3anaueii B TeueHue
TBICSYEJICTUI OWIKMCh MHOTHE BENMKHE yMbI YenoBeuecTBa. Korma peleHne HaleHO, OHO KaKeTcs
TPUBUATHHBIM.

IIpuBeném Bkpatme pe3yJbTaTel, HoJdydeHHble Jluanoi Bamakmangse Ha HaydyHOM MOINPHILE,
U3II0KEHHBIE CKOPEE BCETO IS CHEeHaUCTOB. IlepBas crarhs, mocBamERHas 3Tol TemaTuke (Ha 30
CTp.), KaK H3JIOKCHUE, BEpHEE, CO3JaHHE MAaTEeMaTUYECKOW TEOPUH DIIEMEHTApHBIX YacTHI, ObLia
omy6nukoBana B 1992 r. OHa cpa3y ke MOoJy4Yuiia BEICOKYIO OIIEHKY HMHOCTPaHHBIX YUEHBIX (B 1996 r.
B kaure Axkmo Kapayum ObuTa crenmaHa COOTBETCTBYIONIAs CChUIKA Ha e€ paboty). B mampHeimmeMm,
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HECMOTps Ha TO, 4yTo JlnaHa y4acTBOBaja BO MHOTHX KOH()EPEHIHSX, CO CTOPOHBI YYEHBIX COBETCKON
IIKOJIBI, B TOM YHCJIE TPY3MHCKHX, HE OBLJIO HUKaKOH peakuuu Ha e€ pabory. Uto kacaercs rpy3uH-
CKUX YUYE€HBIX JIOBOJHHO BBICOKOTO PaHTa, CBS3aHHBIX ¢ JlyOHUHCKUM U L[epHOBCKUM IIeHTpaMu sjep-
HBIX HCCIIEOBAHUN, OHHM M03a00THIIMCH JIUIIb O MPAaKTUYECKOW CTOPOHE Jena, XOTsA, BMECTe C TeM
OBLTN TIOMBITKU OCMBICIICHUS (MAaTEeMAaTHUECKOTO OMHMCAHMS) TPOOIEMBl IPYTUM METOIOM (METOIOM
TEOpPUH CTPYH), OT IPUMEHEHHSI KOTOPOTo Ha MPAaKTUKE OHH, KCTAaTH, B MOCIEIHEE BpeMs OTKa3aIHCh.
B 2006 roay monx pemakiueir Axkuo Kapayun u Tomoko YaHarmomoro, ObUT WM3[aH yYEOHHK ISt
cpeaHed U BBICHIEH IIKOJ W JUJI JOKTOPaHTYphl. B 3TO# kKHUTE Aa€TCs MOITHOIIEHHAs TEOpuUsl y3JIOB,
KaK ammapar Uil IpuMEeHeHHs Ha MpakThke. KoHedHo, MepBOMCTOYHUKOM IS 3THX aBTOPOB ObIIa
paszButas J{uanoit Bamakmasnze Teopus y3J0B NPUMEHUTEIBHO K 3a1auaM MUKpoMupa. Kak uzBecTHo,
cpa3y ke B JanmpHelmux nmyOnukanusx lwana Bamrakmanse pazBuBaeT u 0000IIaeT TEOPHIO Y3IIOB
JUTSL ICCIIeIOBaHMS HEKOTOPHIX 3a/1a4 acTpodu3uku. Ha ocHOBe mprMeHEeHHs TEOpUH Y3II0B K BOTIPOCY
Kiaccu(puKauu SJIEMEHTAapHBIX 4YacTHWIl Bamakmazn3e co3mana CTPOWHYIO KOHIICTIIIHIO-TEOPHIO,
CBSI3BIBAIONIYIO0 ()YHIaMEHTAIbHBIE CBOWCTBA DIIEMEHTAPHBIX YacTHI] (3aps/l, CIIMH, OapUOHHOE YHCIIO,
M30CIHUH, YE€THOCTh U IIp.) C TOMOJOTMYECKMMH WHBapuWaHTaMH y3J0B. Ha ocHOBe 3TuX CBsi3eil OHa
JI0Ka3aja COOTBETCTBHE MEXIYy (QyHIaMEHTAIbHBIM MaTeMaTHUECKHUM cooTHouieHueMm [ aycca-Bone,
OIKCHIBAIOIIUM CBS3b MEXIY TOMOJIOTMYSCKUMH WHBAPUAHTAMH Y3JIOB, U (U3UYECKON (hopmysioit
Ienn-Mana-HummmkuMel, cBsi3piBaroeld Mexmy coOol (Qu3uyecKne WHBApHAHTHI dJIEMEHTaPHBIX
YaCTHIl — KBAHTOBBIC uncia (teM cambiM JuaHa Barrakmanze Bo3sena popmyny I'emi-Mana-Hurm-
JKUMBI B CTaTyC 3aKOHA).

[TosTamHO 3TH UCCIENOBAaHUS HAILIN JOCTOWHOE OTpa)KEHHE B KYPCOBOM U IUIIJIOMHOHN paboTax,
a Takke B IUKJE OImyOnukoBaHHBIX cTared J[. Bamakmanze. [IpuBens B COOTBETCTBHE PE3yIbTATHI
TEOPHH C HOBBIMH 3KCIIEPUMEHTATLHBIMH (PakTaMu B acTpodu3nke (BOJIOKHHUCTHIE — (DMIIAMEHTHBIC —
o0Opa3oBaHus 3BE3MHBIX CKOMIeHUH B 1998 1. u cTpykTyphl Tuna “Benukoii crenst Cnoyna B 2003 1.7,
4acTo JIEMOHCTpHUpYeMbIe Ha Tene-kaHane “Discovery”), Jl. Bamakmanze yoexmaercss B paBHIBHOC-
TH € KOHIICHIIMH O TOMIOJOTHYECKOM KBaHTOBaHHOCTH Bcemennoi. E€ meton onmucanms BceaeHHOM,
KaK TOIOJIOTMUYECKH KBaHTOBAHHOTO THIIEPIIPOCTPAHCTBA, 0OOCHOBBIBAETCS CIOXKHEHIIMMH IO COZEp-
YKaHWIO, HO TIPOCTBIMH 110 (hOpMe TOTOJIOTHIECKHMHU COOTHOIICHUSMH, HA OCHOBE KOTOPBIX YTBEPK-
Jaercs: (a) pacTpoCTPaHEHHUIO 3JEKTPOMArHUTHON BOJIHBI B BAKYYME COOTBETCTBYET TOIOJIOTHYECKOE
U-KBaHTOBaHHME 3aJJaHHOTO MHOT000pa3us TMpoCTpaHCTBa; (0) W3Iy4YeHHWE pPENUKTOBOrO (OHA
(3KCTIIEpUMEHTAIBLHO HA0JIF01aeMOTr0) €CTh CJICACTBHE TNI00ATBHOTIO TOMOJIOTMUECKOTO KBAHTOBAHUS —
TOIONIOTHYECKOTO B3pbiBa H3 (HOBOIA 3Be3/1bI), MPOUCHICAIETO B HEKBAHTOBAHHOM MIPOCTPAHCTBE; (B)
BU3yanbHO HaOiromaemasi Beenennas Bcerma EBximmoBa, a HyneBas sHeprusi BakyyMma (M3BECTHAS B
teopur bonbiioro B3peiBa, HO He OOBICHEHHAS) MOKET HHTEPIPETHPOBATHCS, KaK CKPbITast THUIep0o-
JUYHOCTH TOMOJOTHYECKA-KBAHTOBAHHOTO IPOCTPAHCTBA; (T) 00BEM OJHOrO KBaHTa ATOTO IPOCT-
paHCTBa — THUMIEPOOTMIECKUIT 00BEM THIIEPOOTUICCKOTO OJCKadApa COBIIamacT ¢ 00hEMOM chepsl,
paanyc KOTOpPOM OKa3bIBAaeTCs pPaBHBIM IOJIyocH aoaeka’apa (mo Ilmatony monexasnp sBisercs
TreOMEeTPUYECKUM H300paxkeHneM dQupa (mpansl, 4€pHOit sHeprun — (A. I'))).

Korma o6parunuce k akagemuky Ceprero HOBUKOBY ¢ TpejIoKeHHEM OBITh pyKOBOAMTENEM €&
JiccepTalyn, OH Bo3pasi: “‘PykoBoaurenem — Het. /lnana crienana Bc€ cama, a ObITh KOHCYJIBTAHTOM —
¢ OoypmIoit 0XoTo#. Teopuio y3JI0B OHa OCMBICHIHIIA M BIIEPBHIE CO37ala MAaTEMaTHICCKYIO TEOPHIO
(hu3ukK drIeMeHTapHBIX yacTwil. Jlanee oHa mpuMmeHmia €€ A pelleHus 3aaad acTpoU3UKH, MHE
Ka)KeTcst OoJiee MepCIIeKTHBHBIM €€ pa3BUTHE [UIA 33/1a4 KOCMUYECKON (pU3UKN™.

HeOGomnbmioe orcTymieHne mo moBogy MeTona aHamorwii [lmarona m cwmiorn3ma B “Hagamax™
Apuctorensi. Jloruka, HeoOxoauMasi B JIIOOOM HCCIEIOBAaHHM, HECMOTpS Ha €€ yOemuTenbHOCTD,
HEeCcroco0Ha K OTKPBITHIO; OHA CO3/1ajia JIUIIb ero Moio0ne B BHE apHCTOTEIEBCKOTO CHILTIOTH3MA, B
TO BpeMs KakK IIaTOHOBCKAsl aHAJIOTHS MEXIY Ka3ajJoch Obl HECPAaBHUMBIMU SIBICHUSMH, BO30YKIas
TBOPYECKOE BOOOPaKEHHE, €CTECTBEHHBIM 00pa3oM MOXKET MPUBECTH K OTKPBITHIO. MaremaThka —
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Hayka TBopdueckad. B »ToM mnpenmmymectBo MaTtemaruka IlmaTtoHa mnepen ApucroTeneMm, Kak
HemarematukoM. He uckimodeHo, uro JluaHe Gosee ONM30K MHpP B3HMpAIOIIETO HA HEOO MedTaTels
IInatona. MaTtemaTu4ecKuil MeTOJ, HCIONb3yeMbld JluaHoi Bamakmanse, MOXXHO CpaBHUTb C
apuajHUHON HUTHIO, KOTOpas BeIET e€ K Oojee IITy00KOMY MOHUMaHHUIO MUKPO- M MaKpOMHpA.

[Ipu peumieHnu Hay4HBIX 3a1a4 U cTHXOCHoxeHWH [nana obmaercs ¢ borom. Ha ciene xe — ¢
Borom n my3bikoii. [lepexon oT HayKH K [O33MU WM MY3bIKE U, HA00OPOT, ABJSIETCS] €CTECTBEHHON
MOTPeOHOCThIO Y He€ M COBepIIaeTcsl BeCchbMa TapMOHHYHO, TaK Kak OHHM, MO33Ms-HayKa-My3bIKa
COCTaBISIIOT equHOe Hepasaenumoe wenoe. [Ipumep — omepa Lapas ['yao “Cando” (B uHTepHETE
uMmeetcs 3anuck apun Cardo B ucnomaenun Jnansr Bamrakmanse-Beponese), B Oymarax Jlmansl yoo-
PHUCTBIM TTOYEPKOM Ha JIPEBHETPEUECKOM sI3bIKe BhIMUcanbl ctuxu Cardo, a psaoM nepeBo] cThxa Ha
TpY3WHCKWH, cnenanHblii Jnanoi. [lepeBox okasancsi KOHr€HHUAIBHBIM OpPHTHHANY. 37ech OOHapy-
KHWICS U pa3BepHyJICA B IOJHYIO MOLIb €€ MepeBOAYECKHH Aap — emé oguH (PEHOMEH, MOTYLIMH
NOKOHKYPHPOBaTh ¢ NepBbIMU ABYMs. Emé pa3 yoexxnaemcs B ponctse aym Cando u Auans: Cando,
cTpamaromas oT 0€30TBETHOM JIF0OBH, oOpamaercs k boruHe Adpoanre, 1odepu 3eBca, ¢ MOJIL00H 00
n30aBIeHNN €€ OT TSHKKUX CTpanaHuid. J[naHa ske cBOE mpequyBCTBUE JOBepsieT Oymare, Halesch Ha
LENUTEIbHYI0 CHHEBY HEOECHOro KymoJia M Ha IEBy4YHe TIoJoca XEepyBUMOB. Pamu mMoIHOTHI
UHQOPMAINK O MUPOTE €€ UHTEPECOB He OyIeT M3IUIIHUM YIOMSHYTh, YTO MOJPOCTKOM OHA 3Hajaa
Hau3ycTb MHorue coneTsl lllekcnupa, a B 12-1eTHeM Bo3pacTe nepeBena s MevaTH IeTeKTUB ATaThl
Kpuctu “The Man in a Brown Suit”, a Takke TUOpPETTO HECKOJNBKHX omnep JOHHWIETTHIO mpochde
Hopnapa Anarynanze.

Bo Bceopyxun cBOEH 3IUIMHUCTUYECKU SIPKOH 0Opa30BaHHOCTH U MBITIAMBOTO yMa BCTYyHAaeT OHA
Ha IyTh HAyKH M MY3bIKM OfHOBpeMeHHO. HanenéHHas aOGCOMIOTHBIM CIIyXOM, MO-IPHJIBIIAPLEPCKU
BJIIOOJIEHHAsT B MY3BIKY, OHa MOCTYMaeT B MY3BIKAIBHYIO ICCATHICTKY AJS OAapéHHBIX AeTeH, rue
OBJaJeBaeT TeXHUKON (oprenbsaHHO urpel. Kak-To B koHcepBaTtopuu JlMaHa MCHONHHIA gpasmyscrii
pomasnc crapoit rpadguau u3 “IlukoBoit gambl” YaliKOBCKOTO, YCIBIIIAHHBIN €10 B UCIIOJIHCHHH ENeHbI
O6pasnoBoii (YaiikoBckuii 3aMMCTBOBaI U3BECTHBIM poMaHC ['peTpu amsi compano u3omneps! “Puuapn
JIeBunoe Cepare”, 1aB €ro B MHTEPIPETAlMU ISl paMaTH4eCKOr0 MEIlo-CONPaHo, Kak Obl CIeru-
aNbHO TNpomnucaHHoro ajs rojoca Juansl). I[lemaror, Ceetnana KopcanTus, cpasy ke oOparuia BHU-
MaHHE Ha e€ HeopAWHAapHBIC BOKAJIbHBIC JaHHBIE, KOTOPHIE MMO3KE OBIIM Pa3BUTHI IO PyKOBOJICTBOM
Hopmapa Amnarymaasze, BocxuiméHHO Bocknuuasmiero: “Kontpansro! Jlmana — Hamie KOHTpanbTo!”.
OOHOBPEMEHHO C MY3BIKAJIbHOW IIKOJION OHa 3aKkaHYMBaeT M3BECTHYI0 KoMmapoBCKyro KONy s
(hm3uKo-MatemMaTruecku omapEHHbIX neteit. [loctymaer B TI'Y Ha dusnueckuil GakynbTeT, a TOCIe
ero okoHYaHUs — B acnupantypy TI'Y mo Teoperndeckoit ¢usmke (pykoBomuTenb A. XenamBuiy,
wr.-kopp. AH I'py3un) m omHOBpeMeHHO B KOHCEpPBATOpHIO Mo Bokanmy (B kiacc H. Anarymanse,
npenogaBarens — npod. ['ymuko Kapmaymm). He cmydaitno H. Aaarynmaase maput Jlmane KHHUTY
M3BECTHOT0 BEHIepcKoro marematruka Anbdpena Penbu ¢ Haamuceto: “Matematuky Jlnane ot Hema-
TEeMaTHKa MadcTpo”. MOXKHO CKa3aTh, YTO INIAaBHBIM 00Pa30M B My3bIKE U (HM3HKE MHKPOMHpPA Haxo-
mut [uana cBoil Mup. Putmbl kKacTanbeT B xabanepe [lmanpl-KapmeH, oOpalieHHBIE K ABMKEHUSAM
TeJla TAaHIOBLIMILIEL, HAa (JOHE aHAaXaTOB e€ cepeOpUCTO-CTPYSIILErocs ApaMaTHIecKOro MEeNL0-CONIPaHoO,
HAacTpauBas CIyX 3pUTeNsl Ha 0e33aBeTHOE NMPOHUKHOBEHHE B MY3BIKY OIEPBI, I03BOJIIOT 3a0CTPUTh
BHUMAaHHUE 3pUTENsl Ha TIyOMHY pa3pelieHHs] MY3BIKAIBHOTO 3aMbICIa KOMIO3UTOpa. 31ech OyneT
yYMECTHa XapakKTepHas OIleHKa, JaHHas auprmxépom Bekchopackoro decruBans Boxkammctor-2003
(Upnanaus) Ha cTpaHUIAX OJHOW M3 UPJAHICKUX Ta3er:

“Jlnana Beponese, conpano u3 ['py3un, — Ob1 MO# UHATBHEBIN KOHIEPT, Ha TOT pa3 B Oiaro-
ponHo#t oOctaHoBke 1epkBu CB. MbOepuyca. Jlymmkn Deppapu 0e3 ynuBICHUS TPEACTAaBII €€ Kak
PYCCKyIo, a 3aTeM 3a0bLT HMs pereTuTopa, Dpuka Masicona. OHa 4yAeCHBIM rojlocoM mena u3 Paxma-
HuHOBa, bpamca, Barnepa, ['pananoca u B 3aBepmenue buze. E€ JIubecron (IlecHs JIrobBu u Cmept
u3 onepsl Baruepa “Tpucran u M3onbpna”— (A. I'.)) Obl1 mopasuTeabHBIM; OBUTIO OBl BECbMa HHTEPECHO
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nociymaTrs €€ B MOJHOM IOocTaHOBKE omepbl. OHa o0siamaeT 4pe3BBIYAHHO TIyOOKHM U TOJIHBIM
rojocoM — 51 ObI CKOpee MPHYMCINI €ro K MELI0-CONpaHo, Hexkenu K compaHo. E€ HeoObruaitHas
XapU3MaTUYHCTh M BEJHMKas JMYHOCTHOCTH IEpefaich 4epe3 3al ayauTopuu. HekoTopbie wieHbI
omepHOTrO X0opa M3 Mapuu men Kapmen, HaxoauBimuecs Ha OankoHe IepkBw, korda /luana ma Oumc
ucnionHsuia Kapmen buse, npucoenuaniucek k e€ nenuto. [IpencraBnenne npeBpaTHiock BO BceoOliee
BeceJibe, a B KOHIIE — BCEX Hac 00YsI COBEPILICHHBIH BOCTOPT .

“On the margins of theWexford Opera Festival:

DianaVeroneze, a soprano from Georgia was my final concert, this time in the noble setting of
the St. Iberius church. Luigi Ferrari, unsurprisingly, introduced her as Russian and then forgot the
name of the repetiteur, Eric Malson. She had a wonderful voice, singing Rachmaninov, Brahms,
Wagner, Granados and finishing with Bizet. Her Libestod was wonderful, and again, it would be very
interesting to hear her in a full Wagner production. She has a very deep and full voice — I would have
put her closer to a mezzo-soprano than soprano. She was very charismatic and her big personality
came across well to the audience. Some of the chorus members from Maria de | Carmen were in the
church balcony, and when she sang an encore from Bizet’s Carmen, they joined in with her. The
performance was great fun, and after the performance we left quite elated.”

Korma cnymaems aputo Aumsl i AmHepuc, aputo Cando win pomadc Paxmannnosa “He moit
KpacaBulla IIpH MHE ThI NleceH [ py3un mevanbHOM...”, TO XOUeTCs CIYIAaTh TOIBKO 3TOT TOJIOC, TOIBKO
3Ty MY3bIKY, 1 HUYEro Apyroro. Hemb3s He OTMETUTH MYIIKWHCKYIO U PAXMaHHHOBCKYIO HOCTAJIbIHUIO,
TaKk 4YyTKO MepenaHHylo J(naHOW NMpH HCIONHEHWH 3TOT0 poMaHca Ha KoHuepTe B Amepuke. Kax
OyATO, aBTOPHI, ¥ TIOAT, U KOMIIO3UTOP, UMEHHO €1 IMOCBATHIIN CBOM BIIOXHOBEHHbIC COUMHEHHUs. B eé
BOOOpakeHUM MepekInKaroTcs 3moxu ot [Iudaropa, Opdes u [lnatona qo Pycrasenu, llexcrmpa u
Onrapa Ilo, ot Apxumena u IBknuna 1o [aycca, Pasmanze u lllagdapesuua u no I'ére u Baxa Ilma-
Bena, Bepau u Barnepa, omapEHHBIX CHOCOOHOCTBIO (MIIOCOPCKOTO MOCTHKEHHUS MHUPA, OZYXOT-
BOPEHHOTO MHCTHUKOW TPAaHCICHJCHTAILHOTO MBIIUICHHS. X TBOpeHUs He ObUIM B pasmiane ApPYT ¢
JPYyroM M COCTaBWIM B aymie J{MaHbl LENbHBIA paciuiaB, U3 KOTOPOTo, Kak caMOCTOsATeNbHas Qasa,
BhIIEIsIeTCA €€ (uocodckas HayuyHO-My3bIKalIbHAsA MOAEIh MUKpPO- U MakpoMupa. KakoBo xe Ob110
Hareil HexxHo# J{luane ¢ aTakoit Homei?!

Tenepp xe oOpaTuMcs K e€ mo33uu U mepeBozaM. Bor e€ ctuxu, myOimKyemble BIEpBBHIE B
MOJICTPOYHOM IIEPEBOJIE C TPY3UHCKOTO Ha pycckuii s3bIK (A. I'.).

“Jlist 4ero s mpHIUIA HA 3TOT cBeT, CTpamHeimas cpean yponaos, UToObl KpacoTe MpOTSIHYTH
pyky momasHus? s 4ero sl mpuiula ¢ BECEHHUMH Y IyIIAOIMMHU JUBHAMH, C KeM HOIEIUTHCS
JapaMH 1033uHu U Jr00BU? J{J1st 4ero s SBUIJIach, CTOJb BBICOKAsS, HEYCIbIIIAHHAS U HeyBUACHHas, st
Bac — 3aBeAoMO norpeoénnas, 5, 6esnukas u yxacatomas! Mens norpe6ér ogunouectso Y omnauer
MOJTIaHUS CITy»)0a, JIutb Obl TEMHBIX ITYII CTEPBATHUKOB Moii op€n pa3orsai XoTh pas”.

Gobmgzol dm39w0 8 §3994obsbg /mlsdobarglo Bobobxms FmEmOl, /M35wgdsdfgecmds oJ
LoEsdoBYL/OMA A53MHMOM bgero FombmzMol? MHolm3zol IM39WO FOBIRBLMgdOL /lv)eTgd-
b530 b0ow35M9d0m, /30L 4o3:9TboM LobfoErgdo /3mgbosms s 89g3:Mgdol? /HoLmZoL
93900 5Ly 350, 5MQAMBOWO s 5MbsHMWO, /04396030l — 45Bgbom olsdsMbogo/356
09056530 5 MLEbLYMO! /39 FoOEMMds odoLHTIMIIL /s sToEH0MGAL Lohmdol FoMmgs,
/™Mb gOObgwsE 953 Lvyewms 353900 /49sB3M0bMl gdds sGfjogds.

“CuHMIA TIBET TyMaHa, — IIBET UPUCOB, LIBeT Tocku HeMoi, nBeT mevyanu, CHHHUHA IIBET BO ThME,
3anax smnuii Meanennoe Tasuue, TéMHoe 6e3yMcTBO. B 0kHMIaHbU CMEPTH 3pUIIb JIMIIb CIIACCHHE,
Korgna cepane ckiaoHHO TOsbKO K mevand, M ciesa ckpbiBaeT 0ob M BOIUIM COBOKYITHO, M ycrta He-
MEIOT B TSATOCTHOM MoN4aHbM, OTHEHHOTO Opeia CHMHUI LBET nmpurpeer, Kak npencMepTHbIN CTOH U
necHs Jiebeaunas, CHHUI 3BE3AHBIA KyTOJ, KIUKU cepadumMoB, Mops 1BeT U Heba, mapycoB MeuTa-
HUH, Bammx cHHAX B30POB IIBET OECCMEPTHS .
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WNOHXO BIOO BolErol, — BgMo HBsddsbgdol, /zgMmo Bmdo LygaOL, BgMo IFMbsGYdOL,
/30680 B )Xo 39M0o, /0900l LMbgwo /mg39bm30L bMds bgwro, /98owwmds 3bgaro.
/6™3d b033OWL 9o, OHMAMEOE blbsl s 83905, /OMEs gwo bsG®™IL dbmewmeo dfwy-
bo69dsL, /M3 30990 Bo6o3L 33030l @S 3900M90L, HMEs 9bs 5MBg3L Gobx e dwmds-
9050, /3900(94o090L WOHXO — BgHo 393 do BbgoL, /BodLgHol s 3369L0L ImMTs33wo30
390U, /53960 3501339300 MO, LygMsgodms bdgdol, /Bgmo B3Ol s BYEoL, boGzcmol

bm35¢gd0bL, /8gMH0 MJ396ms M35ms, BIMO )33W053900.
HeBombHO NPUXOIAT HA YM U3BECTHBIC CTUXOTBOPHEIE Iie/ieBpbl B. benenukrosa, A. YaB4yaBasse,

H. bapartamBuiu, b. IlactepHaka, mocBsIEHHBIE TADMOHUH IIBETOBBIX FaMM, OTJIMYHUTENbHAS 4epTa
KOTOPBIX — UX HEMpPEB30JEHHAS XyI0KecTBEHHOCTh. CyOBEKTHBHBIM (akTOp: B CTHXaX M TOJOCE
JluaHbl ocs3aeTCs YUCTOE TUIaMs CHHErO 1[BETa, TAMHCTBEHHOW IIyOWHOUW OOBOJIaKMBarolee MUp €€
MepexuBaHUN W olrynieHud. MHTepecHO, 4TO I[BETOBOE OINIYILIEHHE BO3HHUKAET OT CKPHUIIOK OTEp
IIpokodreBa “Ornenusnii anren” u [lygumam “Tocka”, a Takke MATKas raMMa Kpacok OT TemOpa
ronocoB ['amnera ['onamBunu u bagpu Maiicypanze...

“O, kak 0e300kHO 3aTOCKyI0 1Mo BaM, Kornma ceuy 3agyer Berep CepeHamamu u coHaramu, (O,
Kak 0e3003kHO 3aTocKyto o Bam!) HemocTikumoe onbstHUT ymMupaHue. BHOBB 1iére MHE BKpaa4lBO
cmepth Papuceiicku B TymMaHHOH TbMe. (O, He HUTUTE MHE BKpaa4duBo cMmepTh!) brieaHocTs myHBI
TyMaHHas Bes [ponmnack ucnenenénHoi nymu yepHotoil. (O, He nIuUIMTe MHE BKpaaduBO cMepTh!) B
ropje — HOYM KOTTH JeOsSHbIE, B Tma3zax oTpakeHbe WHOE — be3HaméxHo OecchiabHBIE Kpacku. Bo
Mpake IeyaabHbIe aHTeIbl.

[Noracue cBeun u aHrensl B 6eaoM. CBeuH ri1a3aM y>k He CMOTYT colirate, Houb roppko U Mosrda
cropena otaa’.

M, M5 MIYOHOME dMmIYbs@GMmgd0om, /OHMmEILsE BIBMYWL JoMo BosgOMBL. /2593560
3300035 53500MmMBL /99650 O LMbsEOOm. /(M, B MPIGHDME JmIGBsGHMgdom!)
/obg3 BogHa3bom 10330l Jgi35M300 /HoliErosh IFMbOHTo BsMobyzwMMs®. /M3 3o bo-
0gneg 35691 goIMs — /453005 Lol dog bsgzgdxsgom. /(m, by dogbogbom Lo3z-
oL dgxoM300,!) /94gedo — yobmrol 3¢s6F9dom sdg, /M35¢gdLsE MEBM BIOHO IgOM —
/8960 Membm ©s Modgom. /H9y30008o 336396 sbggwmligdo /BsddMow Lsbmegdmsb
0906 bsdIMBYddo. /b Gd0 MZ5¢gdl 30l 3906 BHsTgdL, — /8(sMg mBowom s0f3s
05d9.

AHrensl B JUIMHHBIX OETOCHEXHBIX OACSHHUIX NMAapAT B BEPTUKAIBHBIX CTPYSAX AbIMA IOTacCIINX
cBey Haj raaBoil moeit Juansl. 1o ['€npnepnuny “He Bceraa Xpynkuil cocy B COCTOSSHUA BMECTUTH B
ce0st bora. Jlume kpaiiHe peaKO — MOXKET 4YEJIOBEK BBIHECTH OOXECTBEHHYIO MOJHOTY . uaHa
U3JTydana CBOIO 00XKECTBEHHYIO CYIHOCTb.

Kro xe ona, xak He HocuTenbHHIa MupoBoir CkopOu?!— OnuuerBopeHHe NPUYACTHOCTH K
o011eMy,— BBICILIETO CYACThs B mevyanu. Ml emé pa3 yoexaaeMcs, 4To e€ HayyHOe, My3bIKaIbHOE U
HO3THYECKOE TBOPUYECTBO BCEIIEI0 MPOHU3aHbI TPAHCLCHACHTEIBHBIM 3J0POBBEM.

Bot ctuxu, Hanncannblie J{naHoi Ha pyCCKOM S3bIKE, TULIHUN pa3 HOATBEPKAAIOLINE 3TOT (aKT:

B cepaue — mynnbIil kamenb, Mpak odeii riryook, Mrio# u onedane, Jpim iu 3aBonok? Kro-to
oenbix ymnui 3amnetér BeHok, Csaaer y mormwisl M nponbér BuHO. KTO-TO K KOnMokonbHe B monHous
nobpenér, 3B8oH Bo ThMe yromut, K 3€3mam ThMma yiinér. @unuH, rojgoc Beuwii Tel monail B OTBET:
ITnams Bc€ Tpenemer Ha Berpy? Anb Her? CioBo yremieHbsi, He momaBmuM B cpok, [1oas mpoibET
npoieHbe, CBETIBIX CTPYH MOTOK ...
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Ha morunpsHOM mmnte ['aycca cCUMBOIMYECKH BBICEUYEH B €r0 YECTh MPABWIBHBIN 17-yrojabHUK.
Bynem Hanestbcs — Ha MorwibHOW TmTe Barmmakmanze [lwanbpl OjaronapHble MOTOMKH BBICEKYT
KOHYC C OCHOBaHHEM, pa3iciHHBIM Ha paBHbIe yacTH. OHa yHecna ¢ co00K B MOTWIIY POI HEBBIC-
Ka3aHHBIX MBICICH W TUIaHBI, OCTABIIMECS, K BEIUYAMIIEMy HaIlleMy COXKaJEHUIO, HEOCYIIECTBIIE-
HHBIMU....

“Krto-To 6enbrx munwii 3amietét BeHok, Csaaer y Mormisl Y nponbET BuHO."
[vana Bamakmanze

CnaBuble 1oHOmM M AeByIKH ['py3sum u Omnaael! Her ¢ mamu Gomnbine uansl Bamakmanse!
Boiimure B Mup €€ CBOOOTHBIX HAYYHBIX MCKAHUH, B MUP MY3BIKH W TIO33WH, YCBOWTE €T0 M TIOWINTE
JTANTbIIE, CBOUM ITyTEM...

HNPUJIOKEHHUE I

Hwxke npuBomuTcs mumoHepckas pabdora /[uaner Bamrakmam3e mo IpHUMEHEHHIO METOIAa Y3JIOB
l'aycca-bone B 0051acTH TOIOIOTHH AIIEMEHTAPHBIX YaCTHII K 3a1a9aM KOCMOJIOTHH.

TekcT €€ noknana Ha MeXAyHApoaHOH KoH(Depernuu B ['pernu (2010 1.).

From “Knotted Particles” to Some Cosmological Problem
Diana T. Vashakmadze

Javakhishvili Tbilisi State University, 2, University str., 0143, Tbilisi, Georgia,
emiliofidelio@yahoo.it

Abstract: Knotted singularity model for elementary particles is proposed and hence some conse-
quences for cosmology are obtained which are in good agreement with the recent astronomical data.

Key words: knot, universal group, manifold, particle, cosmological problems.

Knots play fundamental role in the modern topology, as in the modern topology, as in the theory
of 3-dimension manifolds. The idea of imaging particles as knots was developed among some others
in the widely-referenced papers by Faddeev and Niemi, where also a rich bibliographical data in this
direction is provided (for example [1]).

We started to look for analogies as early as in 1992 [2], where we considered wild and non-

invertible knots, defined knot as a particle, considering the knot as a branching set of some 3-dim.
3
Manifold over sphere 5 . Even more precisely — in our scenario a particle is a branching set for the

physical space, where the total topology of space is homeomorphic to H3, we follow the action of
universal group U [3-5] (introduced by Thurston [6]) on hyperbolic space for any closed and oriented
3-manifold. M3 there is a finite subgroup G <U such that M3 is homeomorphic to H3/G.

The fundamental polyhedron corresponding to this universal group is a regular hyperbolic
dodecahedron with dihedral right angles, where identification occurs by some group G < IsomE3, and
the orbit space is S3 with the singular set ¥ — Borromean rings. Then any 3D manifold is a branched
covering of S3 with X. This group is generated by n/2 rotating around the axes taken for each of the
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three pairs of opposite edges of any one dodecahedral on which can serve as a fundamental domain.
An important property (for us) is the fact that for the families of surfaces which are formed by the left-
invariant (under the action of group U) faces of dodecahedron each two do not cross, or cross at right
angles (see Fig. 1). Generators of group U have the following form as shown in (4)

A==
2 |1-2iR+iR’ 1+ iR —iR*

Jir—m+m2 —m—mz—mq
B_JEF—R+R2 1—R+R1

2| -R-R*+R’ 1+R-R*

C_¢51+R—m2 —i—2iR—iR’
2 [1-R+R? I-R+iR> |
We will denote by U quantization the action of U on H3. We also postulate that:

(*)To the propagation of electromagnetic waves in vacuum corresponds topological U —
quantization of given set of space.

Now we state volume some correspondences following from (*): (1) The photons canonly travel
on the U-invariant Euclidean sub-manifold of H3; (2) The Relic Background Radiation is interpreted a
consequence of global topological quantizations of the H3 Topological Bang, which occurred to a non-
quantized space; (3) Considering the volume of a single quantum of this space — the hyperbolic
volume of a hyperbolic dodecahedron where we take it approximately to be equal to a sphere of radius
r = a, where a is the half-axes of the dodecahedron R/o.=1.27 cm (see [4, 7]):

r(+r*) 1. 1+r
Vigper =47 —— 5 ——In——|.
A-r") 2 1-r

One can calculate that respect to a Euclidian sphere the hyperbolic volume will be about 44 times
more so, the volume of observed space is only 3% of the whole hyperbolic space H3. As known, in
order to obtain the critical value of the density of matter in the universe (needed to explain its flatness)
it became necessary to introduce dark energy together with the dark mass both of which provide for
the missing 95 % of the whole mass of the universe. But according to (*) the optically observed
Universe will always result Euclidean, while the non-zero vacuum energy can be interpreted as hidden
hyperbolicity of the topologically quantized space. The trajectory of a photon-localized in space (as in
atom) will take form of Borromean Rings as the Euclide anlines— the axes of the rotations generation
of the universal group for the covering n*/u
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space H(3)
Fig . 2. The image of the axes of rotation is
the Borromean rings.
z
n, n, 142+..+2"
LY

Fig . 4. N-particle
wave-function of neutrons

Fig.3. Branching of neutrons

wave-function

B e

Fig. 5. Perturbation in the covering group.
Picture by George Francis

Fig. 6. Phase surface M. Berry.
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S*\ B will cover the Borromean Rings infinite number of times. The Field particles such as W,
W, Z°— Bosons of the Electro-weak theory are described by Universal knots. So weak decays of the

type A — BF (for instance, (n’ — p" w")) are viewed as a transformation of a manifold M 3 =S \k A 1N

to a manifold M= S’ \k 5 because every closed oriented 3-manifold can be obtained from a finite set

of dodecahedra by pasting along pentagonal faces in pairs. We conjecture the existence of the
following group-type structure which includes leptons and gauge vector bosons (some unknown
definitions are from [2]):

* P - 0
(G 1= {e,v,,e,v, , L,Vu,T,v, , T,ve, W W, 7"},

Then the expression for the processes of the type [g(i)|g(k)( — 1)] = K, where whole K is a
subgroup of G', will divided G™ in the equivalence classes {o, {B}, an g{g}} respect to the semi group
F={W, W', Z%. According to E. No ether theorem this division induces a natural homomorphism of
the G on to a group I' — where the non-identity elements of the group I" are homeomorphic images of

the lepton generations. Suppose that the complementary spaces for proton and neutron S* \k ,and S\

k, are covering spaces for the same M 3 (Fig. 5) [5], but there is a perturbation in the covering group

of the neutron, which means, that for an ensemble of N neutrons, N >> 1, a single branching of the
universal covering space for N neutron wave function includes the leaves of different copies of S* \

k (0> 38 can be illustrated by the analogy with the Kantor type Wild Knot (Fig. 3) [8], then in the

remaining neutrons will be 1 +2 + ... + 2~ ' = 2 Here we note that in 1957 Everett introduced the
concept of a branched wave-function, to explain the probability nature of the particle decay;
introducing a many world interpretation of quantum mechanics, when for all moments when the
neutron can decay, there is one copy of the universe, where this really happens (Fig. 2). We also
underline the affinity of this concept to the theoretical bases of which is at the origin of very
interesting for us experiments by M. Berry. Here we quote the branching of the dislocation loop of the
wave-function. The phase-surface of monochromatic light see for instance Fig. 6. It is natural to ask
does this topological bang scenario have any advantages respect to traditional big bang theory. One
can easily see that for the topologically quantized universe the problems of homogeneity and horizon
can be solved without the help of the inflationary theory if one desires of course. Secondly the large-
scale structure of the universe such as filamentary distribution of ordinary meter and structure like
Sloan-Great Wall follow naturally from postulate(*). At last I would be express my great gratitude to
my scientific consultant Academician Sergei Novikov for his attention to my work and Sofo
Burjanadze, who helped me in writing down this article.
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