IMukn mupa Ay u poxaenue Jlymn

B.B. UepHyxa

AHHOTaNusA

B crarbe paccMmatpuBaeTcs (u3nyeckas Mojesib obpa3oBaHus Mmupa [yin B paMKax
KBaHTOBOU KOHL[ETLIMM MUPOYCTPOMCTBA, B KOTOPOI BCe/leHHble JOPMUPYIOT OFMH U3 UeThIpeX ero
MHUDOB, pa3/WYalOLIUXCsl CUMMeTpuel mpocTpaHcTBa. Mwp /[lyml pacronaraeTcsi B Mupe
Mwpo3/anus C aKCHa/TbHO-CUMMETPUYHBIM TTPOCTPAaHCTBOM, a Jyiru (popMUPYIOTCS UMEIOIIUMUA
cnvH 0o30Hamu. Ha OCHOBe [aHHBIX, TIOYYEHHBIX THUITHOTEpPArieBTOM-PerpecCHOHUCTOM M.
HeloToHOM paccMoTpeHa (u3snyeckas Mofiesib poxkaeHus: [Iyiil, B pa3BUTUM CO3HAHUSI KOTOPBIX
3TarioM $IBJISIETCSI MX BOIUIOIEHUsS B Ue/ioBeueCKre OpPraHu3Mbl, a TakKe B MHbIe OPraHU3Mbl Ha
TJIaHeTax MUpa BCeJIeHHBIX.

1. Beepenne

B [1] npeacTaBieHa anbTepHaTUBHAs NIPUHATBIM [pe/ICTaB/IeHUSIM O MUPOYCTPOKCTBE ero
KBaHTOBass Mofle/lb. B Hell MCXOJHBIM COCTOSIHMEM, Ha3BaHHBIM HYJ/b-BaKyyMOM, SIB/ISIETCS
BeckoHeUHOe KOMIIEKCHOe TIPOCTPAHCTBA, B KOTOPOM BeIlleCTBO He B3aUMO/IeHICTBYET, a Cpe/iHUe
3HaueHUs1 BceX (PU3MUECKMX BeIMUMH paBHbl HYyJ0. MMpPOYCTPOWCTBO 3BOJIIOLIMOHMDPYET
LIMK/INYEeCKU: ero Hy/Ib-BaKyyM IOPOXKaeT MUPO3/,aHHtsl, B KOTOPBIX 10C/Iel0BaTe/IbHO POXKIAKOTCS
yeTbIpe KBAaHTOBBIX MHpa C YCIOXKHSIOLENCs CUMMeTprel NMpOCTpaHCTBa, KOTopasi onpejernser
CBOMCTBAa KOMITJIEKCHOT'O BelleCTBa 3TUX MUPOB. KaX/blli MUp XapaKTepu3yeTcsl CBOeM MUPOBOU
KoHcTaHTOU [To 3aBepIieHNM 3TOM YacTH LIMK/Ia HauMHAeTCss 00paTHBIN TMpOIecc: NCYe3HOBEHUsT
MUPO3/lJaHUM U Tepexo/, BelllecTBa B HY/b-BaKyyM, IZle OHO HaXOJWUTCS [0 HACTYIJIeHUs] HOBOTO
L[MK/Ia.

B 5TOil KOHLleNuuu MepBbIM POXKJAeTCS MUP CKaIspHBIX YacTUL, XapaKTepH3yeMbli
3HaueHWeM UX TpefieibHoNM cKopocTd (c-mup). OH TMOpoKZaeT MUP C aKCUa/IbHOM CUMMeTpUei
MIPOCTPAHCTBa, B KOTOPOM 00pa3yroTcs Bpararoiiyecs yacTilbl. OH XxapakTepru3yeTcsi 3HaueHHeM
KoHcTaHThl [11aHKa h (h-mup). B sTOoM MMpe poxxzjatoTcsi parMeHThbI IPOCTPAHCTBA C L{eHTPa/IbHOU
CMMMeTpHel MPOCTPaHCTBa — (U3MUeCcKuii BakyyM. Ero MUpOBOi KOHCTaHTOH siB/isieTcst he. B Hem
pOXJaroTcsi (epMUOHBI U MHpPBI BCeJIeHHBIX CO C(epuueckoil CUMMeTpHell TNpOCTpaHCTBa U
rpaBUTaLIMOHHOM KOHCTaHTOM G.

B kBanToBOl Teopuu wmupoyctpoiictBa (KTM) ob6mnajaroiijie CO3HaHWEM CYIIeCTBa
poXzaroTcsi B h-Mupe — B er0 MHMMOM TIOJTIPOCTPAHCTBe U 0Opa3oBaHbl 0030HAMM C MHHUMOU
Maccoi. CyliecTBa BOCbMOTO MepapXrWyeckoro YpPOBHsI (COKD. UepoypoeHs) (POPMHUPYHOT MUPBI
[Iy11, 3BOJTIOLMST KOTOPBIX TTPOMCXO/UT C BOTUIOIIEHHEM UX (hparMeHTa IIeCTOro uepapXuueckoro
YPOBHSI B OpraHU3MbI Ha T/laHeTax BCeeHHbIX, O[HOW U3 KOTOPLIX siB/isieTcs: 3emist. BorioieHue
Ha 3emie IPOUCXOUT BO BpeMsi 6epeMeHHOCTH.

B [1] uzyuenue du3vku Mupa [dyiil 661710 HEMOMHBIM. B JlaHHOM cTaTbe pacCMaTpUBaeTCs
sBosiroLMsA Mupa ym v ux poxzaeHue. Hekotopele cBefieHUs] 0 poxkAeHUM [yl rpuBefieHbl B
paboTe rumHoTepaneBTa-perpeccuonrdcrta M. HbioToHa [2]. B gaHHOW cTaTbe paccMoTpeHa
(ur3nueckas Mozienb poxxeHus Jlyiil, UHTepripeTUpYIoLas 3TH CBe/IeHHSI.



CoBpemMeHHasi HayKa WCK/IHOUaeT U3 pacCMOTPEHHs] CyObeKTHBHBbIE [laHHBIE KakK
HETIpOBepsieMble U HEBOCTIPOM3BOMMBIe. TeM caMbIM OHa OOpeKaeT ceOs Ha OTpaHUYEHHBIE
TIpe/ICTaB/IeHUss O MUPOYCTPOHCTBE U He MOXKET 0OBSICHUTEL TTPUPOAY CO3HaHWMs. [/ TOCTpoeHust
a/IeKBaTHOW pealbHOCTH KOHIIEMI[UH MUPOYCTPOHCTBA HEOOXOAMMO TaKoe U3MEHEHHe TIPUHSATOU
(dbu3nueckoi TmapagurMbl, KoTopasi Morjia Obl /aBaTh (U3WUYECKYI0 HWHTEpIIpeTalui0 BCeM
HaOJ/TIFolaeMbIM TIPUPOJHBIM SIBJIEHUSAM. [IOMBITKA TOCTPOEHHs] TaKOW YHWBEPCATbHOW Teopuu
MUpOycTpoicTBa TmipeArnpuHsaTa B [1]. OHa mo3Bomia [AaTh (GU3UUECKYH0 HWHTepIIpeTaryio
IIIMPOKOMY CITeKTPY aHOMaJIbHBIX SIBJIeHU KOCHOM U KUBOM TTPUPO/Ibl, UCTIONb3Ys U CyObeKTUBHbIE
JaHHble 930T€PUKM M MHUCTUKHM, KOTOpble He TIPOTUBOpeYaT KBAaHTOBOM KOHLIETL[UU
MHUpOycTpoicTBa. TeM caMbIM MOKa3aHO, UTO OTKa3 (DU3UKU OT U3ydeHHs: CyOBeKTUBHBIX JJaHHBIX
SIBJISIETCS] UCKYCCTBEHHBIM OrpaHAYeHreM BO3MOXKHOCTeH (yH/jaMeHTaIbHON (PU3UKHU.

OTOT TIOAXOJ OKas3ajacs MPOAYKTUBHBIM B TIOCTPOEHMM TEOPUM CO3HAHHUS Yes0BeKa,
OTpe/lesISIFOLLIYI0 POJIb B KOTOPOM MIPardT CTPYKTYpbl Mupa [y, KOTOpble «KOMMaHAUPYHOT»
JMIOASM Ha cTaaud OepeMeHHOCTH (QparMeHThl CBOEM CTPYKTYpbl CO3HaHUS. OJTO [le/1aeT
BO3MO>KHBIM JIFO/ISIM B U3MEHEHHOM COCTOSTHUM CO3HAHUS y3HaBaTh O COOBITHSIX CBOEH IMPOIIION
JKU3HU U T0J1y4aTh WH(opMaLyo o Mupe lyil U UX )KU3HUA B HEM B HEBOI/IOLLIEHHOM COCTOSIHUU.
HaubGonee rmonHyro KapTuHy Mupa [yil gan TUITHOTepareBT-perpeccioHuct M. HbIOTOH,
aHa/IM3MpYyK CBOU [WAJIOTH C HAXOZALMMH B COCTOSIHMM TUITHO3a ManueHTamu. Emy yzanoch
BBISIBUTH, UTO B 3aBUCUMOCTH OT CTelleHU Pa3BUTHS CO3HaHUS [IyllIi UMeIOT pa3HbIil LIBeT.

[Tpupozoi 1BeTa MpU BOCIIPUATUM ONTUUECKOT0 U3My4yeHUs 3aHumascs eile V. HeroToH,
T.e. 3TOM rpobsiemMe y>ke ueThIpe BeKa. B [1] mokas3aHo, yTo BOCIIpUsITHE CeMU LIBETOB UMEeeT MeCTO
He TOJIbKO B C/ly4yae OKTaBbl ONTUYECKOTO W3/Iy4YeHUs], HO U B [PYTUX OKTaBaX, U OMpe/esiseTcs
CBOICTBaMM CUMMETDHH BelllecTBa TCUTeNn co3HaHusi. Tabs. 1, B3sitas u3 [1] gemMoHCTpupyet
XOpolllee corjiacie KBaHTOBOW TEOPUU BOCTIPUSTHS UETI0BEKOM LiBeTa C SMIUPUUYECKUMU JAHHBIMHU.
[TosTomy u3nyudaeMmsble [lyiiaMu 1jBeTa Aar0T UH(QOPMALMIO O pasHbIX CTaAusX uX passutus. 1o
3TOM NMPUUWHEe B JJAHHOW CTaThe MPU UHTEePIIpeTalvu coobiieHni nauyeHToB M. Hpl0TOHa BayKHOe
BHUMaHUe y/e/nsieTcs 1jBeTaM 00bekToB u [yl

B [1] aHamu3 obpa3oBanuy mupa [yl M WX pOXKAEHHWsS He TPOBOAMICSA. DTHM JIBYM
npobsieMaM B JaHHOM CTaTbe OTBEJEHO OCHOBHOE MeCTO.

2. ITuka mupa Aym

B KTM [lymm nMeroT BOCbMOW HMepapXvUueCKUld ypOBeHb, a UX IMOMYJISLMs [OPOXKAaeTCs
JeCsTbIM U 1€BATHIM MepOYPOBHAMM. [lecsaTblli MepoypOBeHb OIpefie/sieT YuCI0 Nonyaauun dym,

o o 9
a [eBATBIi — MAaKCHMa/bHYI0 UMCIeHHOCTh MOMy/Alui, pasHylo N=|mk|’~10%. Tipu

3aMo/IHeHWY BCeX KBAHTOBBIX COCTOSIHUM TOMYJSALIMA OHAa BO3BpAlllaeTCsl B HYJ/b-BaKyyM, Ije
O’KHJlaeT HOBOI'O LIMK/a. DTO OTpaxkaeTcs y [yil B mpejcTaB/leHUU O CTpeM/ieHuH mupa [y K
«ITosHOTeE», TIpU JOCTWXKeHUM KoTopoi [y Bo3Bpaijatorcs K «Mcrounuky» [2]. Ho Hdyiu
narjieHToB HbIOTOHA He MMeIT TpefcTaBieHHsi 0 HeM. IIpu BcTpeuax ¢ Haubosee pa3BUTHLIMU
Oymiamu (CTapedMMKM) OHM OIIYIIAIOT TIPUCYTCTBHE HEKoeM elje 6Goyiee BBICOKOPA3BUTOM
cy6craniun. Y HberoToHa 0HO urypupyet Kak «IIpucyTcTBre».

[1pu vepapxuuyeckoM CTPYKTYpHUpOBaHuU [yl BOCBMOr0 UEPOYPOBHS, MPOTOCTPYKTYpPOH
KOTOPOU SIBJ/ISIeTCS CTPYKTYypa M3 CKa/JSPHBIX YaCTHL] C-MHpPa, BO3HUKAeT 7 CJI0eB CO 3HAUEHUSIMU
cniuHa s = 7, 6, ....2, 1. B Hux dopmupyrotcs ncumena ncucmpykmypbi Jyiii. IToCKoMbKY Tiporjecc
poxaenus lyuu siByiseTcs, Kak U gpyrue nporeccsl B KTM, nosisipyu3aliOHHbIM, T.€. He MEeHSFOLLUM
3HaueHUs: (PU3NUEeCKUX BeJIUUWH, TO BHYTPEeHHUE CTPYKTYPhI JyIu UMeIOT Hy/ieBoi CyMMapHbIA



crivH. OHM 00pa3yroT /iBe TIOZICHCTEMBI C TTPOTUBOIIO/IOKHO HArpaB/eHHbIM CIIMHOM 7; 7 1 4+3 ¢
OoJHUM HaripaBieHueM u 6+1 u 5+2 — c mportuBomnonoxHeiM. O6pa3oBanue [y poucxoguT
rapamMi C IIPOTUBOIOJ/IOXKHBIM BpallleHreM CIWHA 8 U CIIMHOB BHYTPeHHeU IPOTOCTPYKTYPHI.

Tabn. 6.1. CpaBHeHMe pacueTHbIX (popmysa (5.1)) ¥ SMIMPUUECKH yCTaHOBJ/IEHHBIX [IJTMH
BOJIH OTITHYECKOTO CIeKTpa

Humepsan Pacuemmbl IIpunamebl
IJeem napamempa i u
cummempuu p uHmepean UHmMepesan
O/IUH 80/H O/UH 8O/H
HM (Hm)
KpaCHbI1 2-3 760 - 633 760 - 635
OpaH)KeBbIN 3-3,6 633 - 591 635 - 590
JKEJIThIN 3,6-4,5 591 - 549 590 - 550
3eJIeHbIN 45-6 549 - 507 550 - 510
roy6oii/crHe-3e/1eHbIH 6-7 507 - 489 510 - 490
CUHUMN 7-13 489 - 380 490 - 380
¢buroneToBbId 13- MmeHee 380 MmeHee 380

IMosichenue. C pOCTOM CIIMHA YacTHL]| TICUTes MeHsieTcsl ¢a3a BOTHOBOM (DYHKIIMM M COOTBETCTBEHHO L[BET,
u3mydaemoi aymioi. CrivH O moposkaaeT OesTbIi IIBET, a CITUHBI 1 ¥ 2 — COOTBETCTBEHHO KPACHBIM U XKe/TThIH I[BeTa U UX
OTTeHKH y JIyIl COOTBETCTBEHHO BTOPOTO U TPEThero YpoBHsS co3HaHusA. Co cruHa 3 HauMHaeTcs (OpMHpPOBaHUE
CUHero IiBeTa, IpojoJpKamoljeecs A0 cnvHa 6. [IpU CTpyKTypu3alMy ILIeCTOr0 M CeAbMOrO TICUTeN] MPOUCXOAUT
U3/TyueHre COOTBETCTBEHHO TEMHO-CHHUX W (DHOJIETOBBIX OTTEHKOB, TNpuueM (HOJIETOBBIA IBeT He CBs3aH C
W3/TyueHreM CIIeKTPa OKTaBbl. DTH YPOBHU co3HaHUst M. HBIOTOH oripefiesisieT Kak I1eCTOM U BBICIINHN, IPUUEM TSAThIN
YpOBeHb CO3HAHHS UMeeT OTTeHKU CUHero 1IBeTa.

MoO)XHO TIpeJrooXKUTh, YTO oOpa3oBaHWe CJIOEB TIPOMCXOAWT TPH OJHOW U TOU >Ke
ckopocTy 0bpa3oBaHUM MacC @ M =const. TToCKO/IbKY CITUH 3TOM MacChl ¢ opobuToi paauyca R B
KaXXJ0M c/ioe paBeH sh=cw M R*,mo R Vs. VIameHenue CKOpPOCTH 00pa30BaHMsi MACChl B CJIOSIX
TICUCTPYKTYPHI [yl TPUBOJUT K U3MEHEHUIO ee (POPMBI.

Pa3putie Iyl TMPOUCXOJUT C  TIOC/e[oBaTe/bHBIM  3allOJIHEHHWEM  UYaCTUIIAMU
MIPOCTPAHCTBEHHBIX COCTOSIHUKA cemu mcuTen. OHO HauvMHaeTcsi C mepBoro mcurtena. [Ipu ero
3aroJTHeHWM YacTULlaMK TiepBoro uepoypoBHsi [lyia mipuobperaeT criviH 1 U MepBblii YpOBeHb
pa3BuTHs co3HaHUsA. [1o00HBIM ke 006pa30oM MPOUCXOUT 3aroiHeHHe BCex ceMu Ticurten [y
[TosTomMy cCyllecTByeT ceMb ypOBHel pa3BuTusi [lyll, XapakTepusyeMbIM WX CIIMHOM U
COOTBETCTBYIOIIMM OCHOBHBIM LIBETOM. JTO COTJacyeTcsi ¢ mpejctaBieHusMu M. HbroToHa,
KOTOpBIN Orpe/iesisil YypoBeHb pa3BUTHs JlyIll UX LIBETOM.

AnanornyHbiM  00pa3oM MOXKHO paccMarpvBaTh W 00pa3oBaHWe TOMyJSLMNA YLl
>kuBOTHBIX. B KTM ux nonynsuyy ¢opMHUPYIOTCS HMepapXWyecKUM ypOBHeM 6, 4ucC/Io Ayll B
TMOMY/ISILMM UepPOYPOBHEM 5, a HepapXUueCKUil YpOBeHb AL )XUBOTHOIO — nepoypoBHeM 4. I1pu
5TOM BHYTpEHHSISl CTPYKTypa AYLI MMeeT HY/I€BOW CIWH IPU MPOTHUBOIIOJIOXXHOM HarlpaB/eHUN
CIIMHOB TpeTbero W mapbl BTOPOTO U TIE€PBOr0 IICHTEN (523—(2:1)20). TpeTbe miCcHTENO
OCYILeCTBJISIET MbIC/IUTE/bHBIN TMPOLIeCC XMBOTHBIX. Y Ue/iOBeKa YeTBepTOe TCUTEe0 peanu3yeT
Oosiee BBICOKMH (MHTE/IEKTYaIbHBIN) YPOBEHb MbIluleHus. Y [yl Ha TOM YPOBHE TIPOMCXOUT



Teseriatiueckoe obmenwe. Y [lym ceapbMOro YpOBHS DPa3BUTHS CO3HAHWSI €CTh ellje KaHasl
MBILL/IEHUS], peaTu3yeMblid X CeJbMbIM TICUTEIOM.

CTpyKTypypoBaHHe rcuTen [yl MpoucXoAuT TMPU B3aUMO/IeMCTBUM MacC U CIIMHOB UX
6030HOB. Kak mokasaHo B [1], B oOpa3oBaHMM CMHMHOB 0030HOB y4aCTBYeT TMOJISIPU3ALIMOHHO-
peakTHBHOe JanbHofelicTBUe. OHO ’Ke JeflaeT BO3MOKHBIM CITMH-CITMHOBOEe [la/ibHO/IefiCTBHe
0030HOB Kak BHYTpHU Ticuten [y, Tak U Mexy dyiiamu.

KBaHTOBBIe Tipoliecchl B TICUCTPYKType /[lyIll TPOMCXOAST TOCPeCTBOM KBaHTOBBIX
nepexojoB. OHM OCYILeCTB/ISFOTCS TIPU KCUe3HOBEHUM Mpe/IIeCTBYIOIEro KBAHTOBOIO COCTOSTHUS
MOCPe/ICTBOM TO/ISIPU3aLMOHHOTO MexXaHuW3Ma. B pe3ysibrare 3aBeplivBllee CyIleCTBOBaHUE
KBaHTOBOE COCTOSIHUE TeJIeIOPTUPYETCSl B CTPYKTYPY NamsiTy [yiin, KoTopasi pacro/iaraeTcsi BHe
Hee. CyIIleCTBOBaHUE y/Ia/IeHHBIX CTPYKTYP MaMSATH O TICUXHUeCKOU >KU3HU UeloBeKa 00Hapy»KeHO
P. Mosnpo [3]. B [1] noka3aHo, uTO OCHOBOM CTPYKTYphI MaMsATH O >KU3HU uejioBeKa SIB/IsIeTCs
00pa30BaHHbBIN CKaSIPHBIMU YaCTUIIAMU HaO/oaBimiicss P. MOHpPO TIPSMOJIMHEMHBIA «IITHYP».
Bokpyr Hero oH 0OHapY»KW/I /IBa CJI0SI TIAMSITH, OJIUH U3 KOTOPbIX (PMKCUPOBAJI €ro uyBCTBa. Tak
(hopMUPYIOTCST MaTepHa/bHble CTPYKTYPhI TIAMSITU O MPOLLIBIX >KU3HSIX JtO/lel, K KOTOPbIM OHU
MOJ/Ty4aroT JOCTYI B U3MEHEHHOM COCTOSIHUM CO3HaHUS], B KOTOPOe UX BBOJUT TMITHOTeparieBT.

MoO)XKHO TIpeAToIOKUTh, uTO 000U Tpolecc, peann3yeMblii KBaHTOBBHIMM I€pPeX0JaMHU,
OCTaBJIsIeT TOYHYHO MaMsATh 0 cebe, XpaHSIIYIOCS B MaTepUabHOM CTPYKTYpe.

2. Poxxpenue Jlym

Iy sIB/ISIIOTCS aKCHA/TbHO CHMMETPUUHBIMU CYII[eCTBAMH, KOTOpble He MOTYT UMETh B
KauecTBe TMPOTOCTPYKTYPhbl CKa/IsSPHOE BelecTBO. [103TOMY JI0/DKEH CyILeCTBOBaTh MEeXaHW3M
o0pa3oBaHus aKCUaTbHO CUMMETPUUHOM MTPOTOCTPYKTYPbl. M. HbIOTOH NMPUBOAUT Masio CBeieHUI
o poxxzaenuu Ay [TpuBesem coobiijeHus ABYX [yIil MepBoro ypoBHsI Pa3BUTHSI.

«Mosi [lymia 6blla COTBOpEHa W3 OTPOMHOM MacChl HeCUMMeTPUUHOW (opmbl. S ObLT
WCTOPTHYT KaK KPOIIIeYHasi YaCTHI]d SHEPTHUH U3 3TOTO MOLHOTO, My IbCUPYIOLEro romyboBaroro,
kenToro u Gesoro 1Beta. [Tynbcupyroijasi Macca UCIyCKaeT rpaji TaKMX yacTuuek. HekoTopwie
MaZiaroT HasaZ, M MOIVIOLIAI0TCS MacCOM, HO S TIPOZIO/DKA0 IBUraThbCs BIlepeJl, U MeHsl YHOCUT B
MoToKe C Apyrumu [lymiamu, mofobHeiMu MHe. Criefiyroiiee, 4To sl TIOMHIO, 3TO TO UTO, UTO S
HaX0XXyChb B 3aMKHYTOU cepe, rje oueHb M00sIIHe cyljecTBa 3a00TATCS 060 MHe».

«51 momHI0 cebsi B CBOEro pojia sIC/sIX, I/ie Mbl pa3MellleHbl B OTZAe/bHbIX sueliKax (Kak B
yJIbsIX) CJIOBHO MHKYOaTOpHbIe sifitia. [Tocse Toro, Kak si cTas ayyille 0CO3HaBaTh MPOUCXOZsIiiee, 5
y3Ha/, YTO HaX0XyCh B MHKyOaTopHOM mupe Ypac. He 3Hato, Kak s moman Tyzaa. 1 momobeH
ALeKIeTKe B SMOPUOHA/IbHON YKUKOCTH, OXKU/IAIOIeid CBOero OTIO/JOTBOPEHUs], U 51 OLIYIIato,
YTO 3/IeCb MHOTO JIPYTUX KJI€TOK MOJIOZION SHePruH, KOTophlie TIPOoOy»KJanmuch BMeCTe CO MHOO.
3[ech Tak>Ke MMeeTCsl TPYIIa MaTepe, TpeKpacHbIX U JTFOOAIINX KOTOPBIE. .. KOTOPbIe POPHIBAOT
Hammy MeMOpaHHBIe 000JIOUKM W BBICBOOOKIAIOT Hac... Bckope Hac 3abuparor u3 Ypaca u
TIPUCOEIUHAIOT K PYTUM ZIETSIM YKe B [PYTOM MeCTe».

M. HetotoH B Cnyudae 29 [2] npuBoguT Takke CBOM Auasor ¢ MIHKybaTtopHou MaTephio
MATOr0 YPOBHSA CO3HaHUsA. OTPBIBKY M3 3TOr0 JjKasora rnpyuBe/ieHbl HUXKe.

«MHKy6aTOop caM 1o cebe sIB/IIeTCSI OTPOMHBIM I[IeHTPOM 0e3 KaKUX-TM00 BUAUMBIX TPaHMII.
HogBeie [Iyiiy uMerOT CBOM COOCTBEHHbIE MHKYOATOPHBIE STUEMKHU, T[le OHU HAXOZSTCS, TIOKa He



MOJPacTyT, ¥ TOTJA OHU MOKHU/AI0T 3TO MeCTO... BHOBb NpuObIBIIME K HAM TPeZCTaBIISIOT COO0M
HebosbIIe Macchl Oesoii SHepruu, 3aK/IFOUeHHOM B 30/I0THCTBHIA MeINOK... Ha Hamem ydJacTke
LIEHTPa, M0/, apKOW, eCTh CTeHa, BCS HallO/THeHHAas! pacIlylaB/IeHHOM U MyIbCUPYIOLLed Maccou. .. 13
OpaH’)KeBO-)KeJITOM MacChl HapOXJArTcs (parMeHTbl KU3HU. OHU TOJABOAATCS K Pa3/IMUHbIM
MyHKTaM, T7ie HaxoAsTcsi 3a00T/ivBble MatepuHCKue [lymm, rogo0Hble MHe. MbI mapuM Haf,
BbI/le/IeHHBIMU (hparMeHTaMu, UT00bI 00CYIINUTE X MOC/Ie TOTO, KaK OHU 0CBOOOYK/IAFOTCST U3 CBOMX
Mel104KoB. .. Korsia HoBbie [lyiru Gesioii SHepruM MpUOIMKAIOTCS K HaMm, s 3aMeuaro rosyboe u
¢uoneToBoe cusHHWE BOKPYr HHUX... 1 UyBCTBYIO, UTO 1O Ty CTOPOHY apK CYyIeCcTByeT
MoryiiectBeHHoe [IpUcyTCTBHe, KOTOPOe yIipaBJisieT BceMH BelljaMmu». OO ol1ly1i{eHUH 3araZloqyHoro
[MpucyTcTBus coobiatot v lymm qpyrux nagueHToB M. HproToHa.

W3 3THX cooOleHnid cieflyeT, 4To MPOTOCTPYKTypa yIl poXKgaeTcs B My/IbCHUPYIOIIen
Macce, W3/TyJarolel TIOTOKH >KeNTO-0OpaHXeBoro, 6esoro u roayboro 1Beta. /3 Hee BbLIeTaroT
YaCTHUI[Bl B XKEJNTBIX «MeIIOYKaxX», OKa3bIBalOIIMeCs 3aTeM B sS'UeHCTOd CcTpyKType VHKybaTtopa.
Yepe3 HEKOTOPOe BPeMSs YaCTHUIIbl B MEIIOYKaX IMOKUAIOT €r0 U JBWXKYTCS pa3HbIMU ITOTOKaMH K
VHKybaTOpHBIM MartepsiM, KOTOpPbIe Pa3phIBalOT «MEIIOUKW». BRICBOOOAMBITIMECS U3 HUX YaCTHIIbI
UMerOT OesTbIf I[BET C ToyObIM M (hMO/IeTOBBIM CUsiHHEM. [TociieiHee yKka3biBaeT Ha 0Opa3oBaHUe
TICHTE/a CO CIIMHOM 7, MPOTOCTPYKTYPOM KOTOPOTO SIB/ISIFOTCSI YaCTHULIbI, U3Tyvatoliue 6enbiii u
roy0oii 11BeTa, MproOpeTaeMblii UMH B TTY/IbCUPYIOIIEH Macce.

HMuTepniperanusi npuBejeHHbIX /lymamMu cooomeHuid. MoKHO TTPe/INo/I0KUTh, UTO apKa
SIB/ISIETCS] 37IEMEHTOM T'PAHULIbI MeXy c- U h-mupamu. [lyabcupytoiiasi Mmacca pacrnosaraetcsi B h-
MHpe W B Hee TIOCTYTAlOT CKaJsipHble YacTUIbl Oesloro IiBeTa, pacriojiararoliydecss Ha OCU
TICUCTPYKTYpbI [yllli U TpaeKTOpUsiX BpallleHWs BOKPYr OCH. B 3Toil mynbcupyroileii macce
o0pa3ytoTcsi (hparMeHThbI 1I€HTPaTbHO-CHMMETPHUYHOTO TMPOCTPAHCTBA, B KOTOPOM POXKAAIOTCS
YaCTULIBI CO CITUHOM 2, (JOPMUPYIOIIIE >KeNThil «Melllouek» (Haripumep, B dopMe Ao/eKaszpa),
BHYTPH KOTOPOT0 00pa3ylTCsl OZJMHOUHBIE M TIaphbl YaCTHI] CO CITUHOM 1. OHU BMeCTe C YKeJIThbIM
1[BeTOM (DOPMHUPYIOT OpPaHKeBbIH 1[BeT. TpPH Mapbl YaCTHI] CO CITUHOM 2 00pa3yloT MpaBH/IbHbIE
IIeCTUYTOTLHUKY C TIapaMeTPpOM CHUMMETPUU P =6 U CIUHOM 2. DTH LIeCTUYTOJbHUKHA BMeCTe C
W3yYaloLUUMU Oesiblii 1[BET CKaJsPHbIMKA YaCTHLIAMK CO3JatoT rosyboe u Oenoe cBeueHue
ny/ibcupytoieli Maccel (Tabs. 1). Kpome Toro, B mpocTpaHcTBe h-Mupa OHH (DOPMUPYIOT
aKCHalbHYI0 KOMIIOHEHTY MpOTOCTPYKTypbl ymi. Ilapbl «MeIIOUKOB» C HYJIEBBIM CIIMHOM
TIOKU/IAIOT ~ TTYJIbCUPYIOLYI0 Maccy, a o0majamoiiyde CIUHOM —OJWHOYHBIE — «MEIIOUKH»
BO3BpaIllal0TCs 00paTHO.

[Tocnie pa3pbiBa «MeIlIOYKa» IjeHTpajibHasi CUMMETPUSI U KeJIToe CBeueHHe MCUe3aloT, U
POXKIaeTcsl MPOTOCTPYKTypa [y c GenbIM U roayObIM cBeueHueM. IIpu obpa3oBaHHe 3TOM
TIPOTOCTPYKTYpPOi JlyIliy TOsB/ISIeTCS CBSI3aHHOE C Hell TMCUTes0 CelbMOTO UePOYPOBHS, UaCTHULbI
KOTOpOro co3ziatoT uonetoBoe cusinue. «ObcymmBaromye» pogusiimecs [dyiy MHKybaTopHbIe
Marepy, TM0-BUAUMOMY, CIMOCOOCTBYIOT HepapXWyeCKOMY CTPYKTypuUpOBaHui0 [ymr —
(hopMHPOBaHUIO WX TICUTEI.

Muky6arop. OH pacrionaraeTcsi B h-mype 1 MOyKeT Ipe/iCTaB/IsATh CO00I KpUCTa/INUeCKyHo
creHo0Opa3Hyt0 cTpykTypy. C OZHOU CTOPOHBI ee, 0oOpallleHHON K My/JbCUPYIOIIeH Macce |
BbUIETAIOI[MM M3 Hee 3apojblliaM HOBbIX [lyii, (OpMHUDYIOTCS TNpPUHUMAIOLIUMe UX CJIOU
WHKY0aTOPHBIX siueeK. C MPOTHUBOII0/I0KHOM CTOPOHBI KPUCTA/IITMYECKOU CTeHBI siueKu, Hao0bopoT,
paspyl1iatoTcsi, 0cBoO0xKzas 3apoAbIu Jym.

«IIpucyrcrBue». OHO pacrosnaraeTcsi 3a apkoi, T.e. B C-MHpe, KOTOPbIi TopokaaeT h-mup,
pacrionararouics B HeM Mup Jym u otgensHble lymm. [Io3ToOMy MOXXHO accoLuupoBarhb



HeBygumoe [lymamu IlpucyrctBue c c-mupom. Takum ob6pasom, mpencraBieHve [lym o
cywectBoBaHuu Mcrounuka u  IIpucyTcTBus MOATBep)KJaeT KBAaHTOBYIO  KOHL[EIL[HIO
MHPOYCTPOMCTBa, BK/IIOYAIOLIYI0 €r0 OCHOBHOE KBaHTOBOE COCTOSIHMe — HYJ/b-BaKyyM — U
POXKIAOLIMIACS TIEPBBIM C-MHUP C TPAHCISLIMIOHHOM CUMMeTpHel TIPOCTPaHCTBa, CKa/IsipHble 0030HbBI
KOTOPOT'O B aKCHaTbHO-CUMMETPHUUHOM TPOCTPaHCTBe h-mMupa rnpruobpeTaroT CIIMH U YYaCTBYIOT B
co3panuu mupa [yur. B [1] nana unag narepnpetanus «[IpucyTcTBusi».

3. PeunkapHanus [lym

Oy poxkgatoTcsi B h-mupe, KOTOPbI MopoxzaaeT ¢usnueckuii BakyyM. I[losTomy
3BoJIOIMS  JIyIll TIPOMCXOAUT B 00omx Mupax. Haubonbiiuii BKIag B 3Bomonui0 [lymn B
(bu3MyeckoM BaKyyme UMeeT MeCTO, eC/id B BOIUIOLIEHWH Ha IJlaHeTax BCeJIeHHbIX MPUHHUMaeT
yuactve ¢parmeHT [yl HauOO/bIIEro — IIECTOr0 — HepoypoBHs. [ToaTomy [lyiiM 11ecToro u
CeIbMOr0 ypOBHEM pa3BUTUS CO3HaHHUSl B BOIUIOLIEHUsX He y4acTByroT. Cpenu maiueHToB M.
HeroroHa Takux [y He 6bu10. B [1] mpearmosniaraiack BO3MOXKHOCTE BOTUIONIeHHs [ylil 11eCcToro
YPOBHS pa3BUTHsI CO3HAHUS.

Bonnomenne [lymm npoucxoauT B )KUBOTHBIM OpPraHU3M C YeTbIpeXyPOBHEBOM CTPYKTYPBI
CO3HaHUs, T.e. BOIUIOLIEHHbIM (parMeHT CO3HaHUSI J>KUBOTHOTO WMeeT TPeTUM YpOBeHb,
onpezessoLMN MblllIeHre >XUBOTHOro. [Ipu Boromenuu [yl NpoucXoAWT MHTerpanys ee
1IeCTUYPOBHETO ()parMeHTa pa3yMHOrO CO3HaHWSI C TPeXypOBHEBOW CTPYKTYpOM CO3HaHHWEM
JKUBOTHOT'O OpraHu3Ma.

PasButme MmupoB [lyml MpoMCXOAWUT TOCPeJCTBOM TOJSIPU3aLiMOHHBIX IPOLIECCOB,
MPUBOJMIIMX K 3allOJTHEHWIO BCEeX BO3MOXKHBIX KBAHTOBBIX COCTOSIHHM. Takum o00pasom,
HeoOXOAMMOCTh peuHKapHauuu [y onpefenseTcs (U3NYeCKUMU  3aKOHOMEPHOCTSIMHU
IBOJTIOLIMM MepapXUUecKuX CTPYKTyp. M. HbI0TOH curTaeT perHKapHALMIO ITPOSIBIEHHEM CBOOObI
Bosiu. B KTM 3t0 nonsitie otcyTcTByeT. IM Hesb3si 00bSICHUTD, B UaCTHOCTU, PeMHKAPHALIUIO I
JKMBOTHBIX, MHUD KOTOPBIX, COIJIacHO JaHHbIM M. HploTOHa, pacrnonaraeTcsi OTAe/NbHO OT MHpa

Ly

4, 3ak/1I0ueHue

Lless 3TOM paboThl — pacIMpUThL MOHUMaHWe GU3MKK h-Mupa Ha TpuMepe oOpa3oBaHUs
mupa lyiil, KOTOpBIN SIBJISIETCS U MECTOM OOWTaHMsI UesioBeuecKoro co3HaHus. [laHHasi paboTa
SIBJISIETCS ellje OJHUM MIPUMePOM, IEMOHCTPUPYIOIIMM Ba)KHOCTh U3yueHUsI CyObeKTUBHBIX JaHHBIX
JUIsi  TIOHMMaHUsi KBAHTOBOW TMPUPOJbl 00pa30BAaHHOTO UETHIPbMS pa3HbIMU 110 CBOUM
reoMeTpUUeCKUM U QU3nueckuM cBoicTBaM Muposganus. OJHOBpeMeHHO 3Ta paboTa CIY>KUT U
MO/ITBEP)K/I€EHUEM YHHBEpPCaJbHOCTU KBAaHTOBOW TeOpPUM MHPOYCTPOMCTBA, WHTErpUpYHOLLel B
(13UKy 330TepuuecKre 3HaHUsl. ITOT KaHasl O3HaHUS MPUPO/ibl COBPeMeHHasi HayKa UTHOPHPYeT
Y OKa3bIBaeTcst 6eCCUIbHOM B TIOHUMaHWU TIPUPOZBI CO3HAHUS UesioBeKa.
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