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OnucaHbl CBOWCTBAa KBAaHTOBBIX CBEPXTEKYUYHUX TEJ >KUBBIX OPTaHU3MOB, COCTOSIIIIUX
U3 JIETKHUX DJIEMEHTAPHBIX YaCTHI] U B3aUMOJIEHCTBYIOIINX C ATOMHO-MOJIEKYJISIPHOM CTPYKTY-
poii Ouosoruyeckoro opranmsma. [lokazaHo, 4TO CYIIECTBOBaHHE U OCOOCHHOCTH (DYHKIIHO-
HUPOBAHMS KBAHTOBBIX TEJ CHUMAIOT W3BECTHBIC MPOOIEMbI HU3KOW BEPOSTHOCTH CIIOHTAHHO-
T0, WIH cIy4aifHoro, cuHTe3a Omonorndyeckux monekyn: PHK, THK u mentumoB. OnncaH Be-
POSITHBIN MEeXaHU3M COOpPKHU TIEPBUYHBIX OMOJOTHIECCKUX MOJICKYII IIOJ YIIPAaBICHHEM KBaHTO-
BEIX CTPYKTYp, 33Jal0OMINX U JUCCHMMETPHIO YKHBOTO, YTO CYIIECTBEHHO YMEHBIIAET BpPEeMs,
Heo0X0IUMOe ISl BOSHUKHOBCHUS JKUBBIX OPTraHH3MOB. PaccMOTpeHBI UCTaHTHEBIC (M (EKTH
KBAaHTOBBIX TeJl M MPEIOKEH HOBBIN MOIXO]] K OMICAHUIO IPOIIecca KBAHTOBOTO U3MEPEHHSL.

Knrouesvie cnosa: XuBOW OpraHu3M, KBaHTOBOE TeJO, JIEBHOH, BO3HHUKHOBEHHE
JKU3HW, BO3HUKHOBEHHE  OHOJOTMYECKOW  TUCCUMMETPUH, KBAaHTOBOE  HW3MEpEHHE,
CBEPXTEKY4ECTb.

1. BBeoeHue

B mpenpiaymumx paborax Hamu ObUIO MOKa3aHO HEOOXOIAMMOCTH CYIIECTBOBAHHUS KBAaHTOBBIX
TEKy4YHX CTPYKTYP WJIM TeJ y )KMBBIX OPraHU3MOB [5, 6], KOTOpbIe, HAPSIAY C MOJIEKYJSIPHBIM TEJIOM
oOecrieunBatOT (PEHOMEHBI KU3HH, ICUXUKU U CO3HaHUS. [Ipy 3TOM KBaHTOBBIE TeNa KUBBIX OPraHU3-
MOB, BKIIIOYAs M YEJIOBEKa, COCTOST M3 JIETKUX DJIEMEHTAPHBIX YaCTHUIl — JICBHOHOB, B3aUMOJICHCTBY-
IOLIMX MEXAY COOOH KakK JIEKTPOMAarHUTHBIMU CHJIAaMH, TaK U CHJIAMH HE3JICKTPOMArHUTHOTO IPOHC-
XOXIeHHs (CM. pHc. 1), KOTOpbIE CBSI3aHBI C CYILECTBOBAHHEM psla HEIIEKTPOMArHUTHBIX IOJIEH.
[MpuHIMIMATEHOW OCOOCHHOCTHIO JIEBUOHHBIX TEJl JKHUBBIX OPraHU3MOB SBISIETCS TO, YTO JIEBUOHHBI,
00BETUHSACH B €IUHYIO CTPYKTYpY, OOpasyloT T.H. KBaHTOBBIE 003e- WU (epMHU-KOHIEHCATHI,
CBEPXTEKYUHE CTPYKTYphl. DTO aHAJIOTHYHO 00pa30BaHUIO NP HU3KUX TEMIEpaTypax CBEPXTEKYUHX
KHIKOCTEH, cocTosmmx u3 atoMoB “He mmm *He. Ho JeBHOHHBIE CTPYKTYphI CTAHOBSITCS CBEPXTEKY-
YUMHU TIPH BBICOKMX TeMIIepaTypax, Kpurudeckas temneparypa 1.>2000 K, B oTiinune OT KHAKOTO
remust °He, 15t kotoporo T=5 K umn *He, s kotoporo T¢=0,0026 K. Beicokie TemmepaTypsl mepe-
XOJla JIEBUOHHBIX CTPYKTYpP B CBEPXTEKyuee COCTOSHHE OOBSICHAIOTCS TEM, YTO MAacChl JIEBUOHOB B
TBHICSIYM ¥ MUJUTMOHBI Pa3 MEHBIIIE MacC aTOMOB reiust [6], COOTBETCTBEHHO M BBIIIIE TeMIIepaTypa Ie-
pexona B cBepxTekyuee cocTtosiHue. [loaromy mpu 0OBIYHON TeMIepaType CYIIECTBOBAHHS JKHUBBIX
opranu3zmoB T~300 K neBHoHHBIE CTPYKTYphl aOCOJTIOTHO CTAaOWIIBHBI U OOJAJIAI0T MaKpOCKOIHYe-
CKUMH KBAaHTOBBIMH CBOWCTBaMH. VIMEHHO ¢ MX CYIIECTBOBAaHHEM CBS3aHbI pa3iIM4HblE (HEHOMEHBI
NICUXUKH U CO3HAHUS, BKIIIOYasi aHOMAJIbHBIE CBOICTBA U TPAHCIIEPCOHAIBHBIE aCIEKThI, OOHAPYKEH-
HbIe pa3IHuHbIMK HccienoBaresamu [8, 11-14, 18, 19, 21]. D10 00BICHIET U KBAaHTOBBIE CBOWCTBA
NICUXHYECKOT0 TAaKKe€ OTMEUABIIHNECS MHOXECTBOM HCCIIEOBATEIe — OT IICHXOJIOTOB 10 MaTeMaTH-
KOB U (puzukos [4].

OctaHOBHMCS Ha TIpOIlecce KOHJICHCAIMH JIECBUOHOB KaK (hepMU-4acTHIl B (PePMUOHHBIN KOH-
JIEHCAT CO CBEPXTEKYYHMH CBOWcTBaMH. [l MOHUMaHHS 3TOTO Iporecca 00paTuMces K KHUJIKOMY Te-
muso. Eciu paccMaTpuBaTh “He, TO OH COCTOMT M3 aTOMOB, KOTOPBIE COIEPXKAT YETHOE YHCIIO (hepMu-
YacTHUI — MPOTOHOB ¥ HEUTPOHOB U MIOATOMY 00JIaJIaeT [IENOYNCIIEHHBIM cinHOM. CBOWMCTBA JKUKO-
CTH, COCTOSIIEH M3 TaKMX aTOMOB, OINMCBLIBAIOTCS CTATHCTHKOM bo3e-Oiininreiina. Takas KHIKOCTh
SBIIIETCSL CBEPXTEKyUeH M comepkuT 0o3e-KoHaeHcaT (10 7% ot oOrieit Maccel). B cBoto ouepensp,
aToMbl “He coziepar HedeTHOe UMCI0 (ePMH-YACTHI[ C TIOTYIEBIM CIIHHOM U [OITOMY CAMH SIBJIs-
10TCcsl He 6030HaMH, a PEpPMUOHAMH C HENENbIM CIIMHOM M MOJTYHHSIOTCS craTrcTike @epmu-Jlupaka.
Mexanu3Mm 00pa3oBaHUsl CBEPXTEKYUYECTH B TAaKOH JKUIKOCTH aHAJOTHMYEH MEXaHHW3MY CBEPXIIPOBO-
JUMOCTH, KOTOpasi BOSHUKAET H3-3a CYIIECTBOBAHMS B KPUCTAJUTMYECKON pelIeTke MeTajlla WiIn CIiia-
Ba CJIa0bIX CHJI MEXKIIEKTPOHHOTO — (JOHOHHOTO B3aNMOACHCTBUSL.
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Kaxnaprii u3 BUIOB (PepMHOHOB SBISETCS HOCHTEIEM KaK MUHHMYM JABYX 3apsanoB. Tak,
HAINPUMED, JIEKTPOH SBISETCS HOCHTENEM JJIEKTPHYECKOrO 3apsana Q, e~ u 3apsja Qg , BBICTYTIAs

st pepmuona f* ananmorom siapa B arome. OUOHHBIH 3apsn Q, MOKET HEMOCPEICTBEHHO HE MPOSIB-
JSTBHCA B DIEKTPHUYECKHUX MU DJIEKTPOCTATHYECKUX B3aUMOACHCTBUAX M3-32 SKPAHUPOBKU (PHOHAMH C
sapsmamu Q. 3apsiga anektpona Q, . Takum 00pa3oM BO3HHKAeT HepapXus aTOMOIOJO0HBIX 00pa3o-

BaHWIA, CBS3BIBAIOIINX (EPMHUOHBI HA BCeX YPOBHsX. [Ipy 5TOM Ha Ka)KI0M ypOBHE CYIECTBYET CBOS
LEJIOCTHAs] OpraHu3alysl, KOTOPYI0 MOXKHO Ha3BaTh «Tesiom». [loneBble cTpyKTyphl 001aaioT CBOM-
CTBaMHU CBEPXTEKYUECTH M KBAHTOBBIMU CBOMCTBAMM KaK €IMHOE LI€J0€ B OTJIMYUE OT HAOIIOAaeMBIX
MOJIEKYJISIPHBIX CTPYKTYP (PU3HYECKOTro Tella, HaXOASIIETOCs 0] X KOHTPOJIEM H yIIPaBIeHHEM. DTO
OOBSICHSIET MapaJoKCalbHbIe, HEJIOKAIbHbIE B KBAHTOBOM CMBICIIE CBOMCTBA MCUXMYECKOT0, a TaKKe
WHBIC aHOMaJIbHbIE (DEHOMEHBI, TaK KaK KaKJI0l CTPYKTYpe COOTBETCTBYET CBOH crienuduyeckuii ypo-
BEHb IICUXUYECKOTO WM COo3HaHUsA. [103TOMY KMBOI OpraHusMm, €ro ICUXHKa U CO3HAHUE MOTYT IIpO-
SIBJISITh HEJIOKAJIbHbIE KBAHTOBBIE CBOWCTBA.

Puc. 1. Cxema B3anMoeiicTBUSI pa3JIMYHBIX YPOBHEH OPraHN3anMy ;KMBOI MaTepHH.
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OTH cuibl 00BEANHSIOT 3JEKTPOHBI B Maphl (T. H. KYIEPOBCKUE Naphl), U B Pe3yJbTaTe B dHEP-
TeTUYECKOM CIIEKTpe oOpasyeTcs mienb. Takas dJeKTpOHHAsS JKUIKOCTh COCTOSIIAS M3 KYNEPOBCKHX
nap CTAHOBUTCS CBEPXTEKYUYEH U JBHXKETCS Yepe3 KPUCTATUTUYECKYIO PEIIETKY, HEe UCTIBITBIBAs COMPO-
Tupenus. Takoi TOK 6€3 3aTyXaHHs MOXKET CYIIECTBOBATH CKOIIb YTOAHO Aonro. M skumkom “He Tak-
YK€ MMEIOTCSI CHJIBI MEKaTOMHOTO B3aMMOJCHCTBHS — DIIEKTpUUecKue cuiibl BaH-nep-Baannsca. 3to
oueHp crabble B3auMozeiicTBys. VX CHlla MPOTOPIHOHANbHA I/, Tie ' — PacCTOSHHE MEXKIY YacTH-
namu. OJJHaKO 3TOTrO JOCTaTOYHO, YTOOBI PU CBEPXHU3KHX Temmeparypax, 1.—0,0026 K, takoe mpu-
TSDKGHHE TIPUBEIO K CBA3BIBAHMIO ATOMOB JKHKOTO renus “He B Taphl, aHAJOTHYHEIE SEKTPOHHBIM
TapaM B CBEPXIPOBOIHHKE. AHAIOTHYHO KHIKOMY Ierio “He, IeBHOHHbIE ()ePMUOHbI, KAK JaCTHIBI
C HELEJBIM CIIMHOM, MOTYMHAIOTCS cTatuctuke depmu-dupaka. Yike npu Beicokux, 1.>2000 K, onu
MIEPEXOAT B COCTOSIHUE KHUIKOCTH, 00JIaatoliell KBAHTOBBIMU CBOMCTBaMH, T. €. CBOMCTBAMH CBEpX-
TeKy4decTH (M cojiepKalieil KOHCHCAT, KOTOPhIA MOXET ObITh OTBETCTBEHEH 3a CHeU(UIECKUE CBOT-
cTBa). B crity TOro, 4TO MEX Ty JICBHOHAMYU OJTHOTO COPTa CYIIECTBYIOT AIEKTPOMArHUTHBIC U HEAJICK-
TPOMAarHUTHBIEC B3aMMOACHCTBUS (CM. pric. 1), OHHM TakKe C1abo MPUTATUBAIOTCS APYT K APYry, obpa-
3yst, KaK ¥ aTOMbI “HE WIIH 31eKTPOHbI aHATOTHYHbIE aphl. B CBOIO 0Yepe/b 3TO MPHBOIUT K HOSIBIIC-
HUIO CBEPXTEKYYEH JIEBUOHHOM >KHJIKOCTU C €€ MAKPOCKONUYECKUMU KBAaHTOBBIMU CBOMicTBaMu. Bux-
pH B CBEpXTeKydel (epMHOHHOMN KHUIKOCTH, 00pa3ylOT YCTOWYMBBIE CTPYKTYPBI, KOTOPBIE B COBO-
KYITHOCTH MO>KHO Ha3BaTh KBAHTOBBIM TEJIOM C OTPE/ICIICHHON IMHAMUYECKOHN OpraHu3aiueH.

2. KeaHTOBbI€e Terna u BO3HUKHOBEHUE MOJIEKY ISPHbIX OMONOrM4YecKux CTPYKTyp

OO6pazoBaHue JMHAMAYECKIX BHXPEBBIX CTPYKTYP C MOCTOSHHBIM TOKOM CBEpPXTEKydeH JKU/I-
KOCTH, KOTOPBIE MOYXHO OTOXKAECTBHUTH C «OpraHaMi» KBaHTOBOTO Tena, IJIsi CBEpXTEKyuei (epmu-
JKUIKOCTH SHEPTeTHYECKH 00jiee BBITOAHO, YeM CTaTHMYECKOE HEMOABIKHOE coctosuue [6, 15]. Ana-
JIOTOM 3TOMY SIBIISieTCsl (POPMHUPOBAaHUE CTPYKTYP B HEPABHOBECHBIX CHHEPTeTHUECKUX Ipoleccax. B
CBOIO OYepeb CTPYKTYPBI KBAHTOBBIX TEJ, KaXJI0€ U3 KOTOPBIX COCTOUT M3 OJHOTO (WM ABYX) COP-
TOB JICBHOHOB, MOTYT UHIYLUPOBATh (POPMHUPOBAHUE MOJOOHBIX CTPYKTYp Yy Ooliee TSIKETBIX JIEBUO-
HOB 3a CYET MTOCTETICHHOTO 3aXBaTa TSDKENBIX JIEBHOHOB BUXPSIMU Oosiee jierkux yactuil. anee chop-
MUpPOBaHHas HepapXusi KBAaHTOBBIX Tell MOXET BO3JIEHCTBOBATH HAa (hOPMHUPOBAHHE MOJIEKYISIPHOTO
TeJa, TO €CTh Ha 00pa30BaHKE OMOJIOTMUECKOr0 MOJICKYJISIPHOTO OpraHu3Ma. TakoW KBaHTOBBIH IMOJI-
XOJI K OIHCAHMIO SIBJICHUH XU3HH U CO3HAHUS MO3BOJISIET PEUIMTh MPOOJIEMY TOSBICHUS MEPBBIX ca-
MOOPTaHU3YIOIIUXCS OMOJIOTHYECKUX MOJIEKYIN U CTPYKTYp. Kak M3BeCTHO, BEpOSATHOCTH BOSHUKHOBE-
HUS MUHUMalbHOU Koaupyromei nenu JJHK nnm aktuBHOTO Oenka (menTuga) MeTo/laMu CTaHIapT-
HOM TE€PMOJMHAMMKHN OIEHMBAETCS YPE3BbIYAHO MaJlONl BEJIWYUHOM: P<102° [22]. Bce mombiTkn
PEIINTH ATy MPOoOJIeMy ycIiexa He UMEeIH, T. K. Ha repe0op BceX BO3MOXKHBIX BAPHAHTOB MIPHUPO/IE TT0-
HaJ00MII0Ch OBI BpeMsi, HAMHOT'O IIPEBHIIIAIOIIEe BpEMsI CYIIIECTBOBAaHUS BcelleHHOM.

UrtoObI MOHATH, KAaK B PaMKaX KOHIICTII[UH CYIECTBOBAHUS KBAHTOBBIX TEJ PEIIAETCs 3Ta MPo-
O5emMa, paccCMOTPUM TIPOCTYIO, HO OJIM3KYIO 3aa4y, onucannyro Jx. Hukonrcom, st KOTopoii OH He
cMor HaiT ynosnerBoputensHoro pemrenus [20]. CyTe 3amaum cOCTOWT B cleayronieM. B mucmer-
YepCKOW KOMHATe aj’poropra cuiut u paboraer 20 mucrmerdepoB; B yac Npuxogut 50 3ampocoB oOT
camoseToB Ha mocaaky. . Hukomuc canraer, aro cymectsyer 2°°°°=2'C gapuanTos orsera u mo-
3TOMY HE HaXOIWT yIOBJIETBOPUTEIHHOIO pemieHus, kak 20 nucrneryepoB o0pabaThIBAalOT TaKoe T'H-
rauTckoe yncio papuantos kak 2'°% BapuanTos B uac. CornacHo HUKOTHCY HENOHATHO, KAKMM 00pa-
30M MO3T MOXET 00pabaThIBaTh TaKOE YyJJOBUIIIHOE KOJIMYECTBO BAPHAHTOB — 3TO ITyOOKas 3arajika
[20]. Onnako HMKAaKOW MHCTHKH 37€Ch HET, a HEIPAaBOMEPEH caM MOAXOJ K PEIICHHMIO 3a1auu. Jiie-
MEHTApHBI 3ApaBbI CMBICI TO3BOJISIET 3aKIIOYUTh, YTO HA OJHOTO JHCIETYepa MPHUXOAMTCS
N=50/20=2,5 3ampoca B 4yac. [ToaToOMy AHCIIETYEP B COCTOSIHUH yACINUTH 00pabOTKe OJHOTO 3aIpoca
U pelIeHuro npoonemsl B cpenHeM t=60 mun/2,5 3anpoca=24 mMuH. SICHO, 4TO HUKAKOTO YYIOBHIIHOTO
ObicTpozeiicTBUs 11t 00paboTku nHpopMauuu He Tpedyerca. TOHKOCT 37ech B ApYyroM: JIeHCTBUS
Bcex 20-Tu AucieT4epoB B3aMMHO KOPPEITMPOBAHHEI, & CUTHAN Ha 00pa0oTKy MOMaaaeT TOJIbKO K CBO-
O0oxHOMY nucrieTdepy. Ho 3Ta KOppenmmpoBaHHOCTh JACWCTBHHA NUCIIETYEPOB HUKAK HE YUUTHIBACTCS
CTaHJApTHBIM KOMOMHATOPHBIM MOAXOJIOM. TakuMm o0pa3oM, AUCHeTdepcKas MpeACTaBisieT cOOOH
cucremy ¢ 20-10 B3aMMHO-KOPPEIMPOBAHBIMU 00pa0aThIBAIOIIMMH HH(POPMALIHIO CTPYKTYpaMH.

O4eBHIHO, YTO €CIM BMECTO TUCIETYEPCKONH MBI PACCMOTPHM HEKOE YHCIIO B3aUMHO KOppe-
JUPOBAHHBIX TPOIECCOB (HAPUMEP BUXPEH B CBEPXTEKy4eil KHIKOCTH), TO MBI OOHAPYKUM, UYTO B
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o 1000
TaKOU CHUCTEME HET HGO6XOILI/IMOCTI/I MOCJIEA0OBATCIIBHO nepe61/1paTb 2 BAapHUaHTOB. Takas 3agaua

pemaercss UHBIM criocoboM. KBaHTOBO-KOppenupoBaHas cucTeMa B CBOEH padoTe 3KBHBAJICHTHA IO
KOJIMYECTBY omnepaunuii nmocienosarenbnoMy koaudectBy B NI Ny~ N!' B ciydae 3apoxnenns xu3Hu
3aaua He pemaetcs mepebopom 10770071000 000030000 gy papToR, KBaHTOBAs JIEBHOHHAS CTPYKTYpA,
MPOU3BOJAIAS OTOOP OMOMOTHYECKH aKTHBHBIX KOMIIOHEHT MOJIEKYJ, MOYET COCTOATh M3 HECKOJIb-
KHX KBaHTOBO-KOPPEIUPOBAHBIX MoAcCUCTeM. Tak, 1t ¢popmupoBanus nenu u3 600 HykiaeoTHa0B (Kak
y BUpyca TabadHOi MO3aHKH), BEPOSITHOCTh COOPKY B OMOJIOTHYECKH aKTUBHOE COCTOSTHUE COCTABJISIET
P~10 . Ho ams ABYX KOPPEIHPOBAHHBIX IMOJACHCTEM HEOOXOAMMO MPOBECTH BCErO IIHIIb
N,=2000/2=1000 omepanuii oTOOpa MOAXOAANINX HYKICOTHUIOB, T. K. HEOOXOMMMAas «UH(OpMAIIUSH
YK€ CYILECTBYET B BHUJI€ PAaHUYHBIX YCIOBUIl, KOTOPBIE 33aHbI CBEPXTEKYUYHUMHU JIEBUOHHBIMH CTPYK-
Typamu. Bpemst aToro or6opa onpeaensercsi CpeIHUM BpEMEHEM OJJHOH OMOXUMHYECKOH OTepaiy U
9aCTOTOW BCTPEUAEMOCTH HYKJIEOTHA WM aMUHOKHCIOTHOTO OCTaTKa B OMOXMMHUYECKOM PacTBOPE.

Taxum 00pa3oM, Aaxe NMPU HEBBICOKON KOHLIEHTPAIMU HYKJIEOTHIOB (OPMUPOBaHHE NIEPBUY-
Hoit perumnuupytromeiicss PHK nnn JTHK non ynpaBienueM J1€BHOHHOM CTPYKTYPBI MOTJIO IIPOU3OUTH
O4YeHb OBICTPO IO Te0JOTMYECKUM MEpPKaM — B TEUEHHE HECKOJIbKHUX AECATKOB JeT. Jlanee mpoucxo-
mut cuHTe3 Oenka o Marpune PHK mnu JIHK, ycnoxxaenne u otbop momyumsmieiics cuctemsl. lpu
3TOM cOOpKa MO BO3JCHCTBHEM CBEPXTEKYUEro JICBUOHHOTO CyOCTpaTa sBISETCS MPOLECCOM, YCHITH-
BaIOIIMM BEPOSITHOCTh TOSIBICHUS HeoOXoaumoro HykjieoTnaa B HyxkHoM Mectre PHK (JIHK)-
MOCJIEI0BATEILHOCTH, HO HE JKECTKO JAECTEPMUHHUPOBAHHBIM MEXaHHMYECKHM IPOLECCOM. JTO CBSI3aHO
€O caboCThI0 B3aUMOCHUCTBHI JICBUOHHBIX U MOJICKYJISIPHBIX CTPYKTYP.

BsaumogeiicTBue U BO3/IEHCTBUE JEBHOHHBIX CTPYKTYp SABJSETCS 3HAYMMBIM B HEpaBHOBEC-
HBIX YCIIOBHAX, KOTJa PE3KO BO3PACTaeT YyBCTBUTEIBHOCTh OMOXMMUYECKOH CUCTEMBI B TOUKaxX OH-
¢ypkamuu. Takum 06pa3oM CBEPXTEKyUHe JIEBUOHHBIE CTPYKTYPHI JIETKO PEIIAlOT NpobaeMy ImepBrY-
HOTO CHHTE3a M ONTHMAaJIbHOTO OTOOpa, a TaKkKe MOJIEPKaHUs MEPBUYHBIX (HOPM KUBOTO BEIECTBA
BHE 3aBHCHMOCTH OT TOTO, A€ BIEPBbIC IPOMCXOAMIT ITOT Ipolecc — Ha 3emiie, Ha Mapce win Ha
WHBIX IUIAHETaX MHBIX 3BE3IHBIX CHCTEM. bojee Toro, ogHOBpeMEHHO paspemiaercsi mpodiemMa BO3-
HUKHOBEHHS U TOAJIEPKAaHUS XUPATBHOCTH WIH JUCCUMMETPUHN KUBOTO, HEpa3pemunMas 10 HacTOs-
ero BpeMmenu [ /]. O4eBUIHO, UTO CBEPXTEKYUHE JIECBUOHHbBIE CTPYKTYPBl HHAYLUPYIOT U MOAIEPKHU-
BAIOT XUPAIbHOCTh OMOJIOTMYECKHX MOJIEKYJ B KMBBIX OpraHu3Max, T. K. 3Ta JTUCCUMMETpHs 00y-
CJIABJIMBAETCS HapyLICHHEM CUMMETPHH B CaMUX JIEBUOHHBIX CTPYKTypax. B cBoro ouepens Xupaib-
HOCTb CBEPXTEKYUHX JKHAKOCTEH MOXKET OBITh CBA3aHA CO CTPYKTYpPOW BaKyyma, 3HEPTHUsS KOTOPOTO
cocraBisieT 75% Habnrogaemoii sHeprun Beenennoit [2]. B ¢Bsi3u ¢ 3THM MBI MOKEM CKa3aTh, 4TO (e-
HOMEH JKM3HH CBS3aH UIMEHHO C CYIIECTBOBAHHEM CBEPXTEKYUYHUX JIEBUOHHBIX CTPYKTYP, UX HUEPAPXHH.
A MounekyIsipHas popMa >KU3HH SIBISIETCS] TOJBKO YaCTHBIM CIIydaeM, TOYHEE MOJICKYJISPHOU TIOJCH-
CTEMOM OOIIEi CUCTeMBbI )KM3HEHHBIX MPOLIECCOB. B cuity 3Toro mMosekysspHas Gopma XKU3HH HE0J1-
TOBEYHA B OTJIMYME OT CTAOWJIBHBIX CBEPXTEKYUYHX JIEBUOHHBIX (OPM, OOJIbILIAS YaCTh KOTOPBIX SIBIISI-
SICb CBEPXJIETKMMHU KBAaHTOBBIMH TeJIaMHU, MOTYT CYILIECTBOBATh OT HECKOJBKHUX THICSY 10 MUJUIMOHOB
Y AK€ MIJUTHAP/IOB JIET.

Takum 00pa3oM, KBaHTOBBIE JIECBUOHHBIE Tejla 00Pa3ylOT MEPBUYHYIO MOJIEBYIO CTPYKTYpPY, B
CWJIOBBIX JIMHUSX KOTOPOM JBUXKYTCS OPraHUYECKHE MOJIEKYJIBI, IIOCTENIEHHO COEINHSASACH B MOJIEKY-
JSIPHYIO CTPYKTYpy, HanOoJjee ONTUMAIbHO YAOBJIETBOPSIOUIEH NWHAMHUKE M CTPYKType KBaHTOBOTO
JIEBUOHHOTO TeJa, KOTOpoe (PaKTHUECKH SBISIETCS HEKOTOPOM IWHAMHUYECKOH «IOJIEBOM MaTpuLei»,
M0J00HO CHJIOBBIM JIMHUSM MarHUTHOTO T10JIsI, OPHEHTHPYIOLIETO KeJle3Hble ONMMIKY. PazHuna cocto-
UT JIMIIL B TOM, YTO JICBHOHHOE BO37eWCTBHE Ooliee c1aboe B CHIIy MAJIOW Macchl JIEBHOHOB, U MPO-
[IECC IJISATCS Ha MOPSAAKU MEJIJICHHEE, a ero AMHAMUKA ONpEAeIsieTCs] TEMIIEPAaTypoil U COOTBETCTBY-
oMy paykryanusiMu cpenbl. OTCI01a aBTOMaTHUECKH CIIEAYET M IMOHITHE MOP(HOreHETHUECKOTO
moJist, BBeaeHHOTo A. I'. 'ypBrdemM /i o0bsicHeHHs (OpMUPOBaHUS M pocta opraHu3moB [9]. Takoe
ToJie SIBJISIETCSI TIPOU3BOIHON OT JIECBUOHHOTO (3(pMPHOTO MK acTpalibHOTO) KBaHTOBOTO Tena. Ho 3To
MPOLIECCHl YK€ He ISl 3apOKACHUS JKU3HU M BOSHUKHOBEHUSI IMEPBBIX OMOMOJIEKYI, a Uil CIOXKUB-
LIMXCSI U TIPO3BOJIIOLMOHMPOBABIINX OPTaHU3MOB. TakuMm 00pa3oM JIEBHOHHBIE CBEPXTEKydHe Tena
YOPaBISAIOT U (OPMUPOBAHUEM OHOJIIOTMYECKHX MOJIEKYJI W OMOJOTHYECKHM MOJIEKYJISIPHBIM Opra-
HU3MOM B LIEJIOM KaK CBOEH MOACHCTEMOH.

Wtak, npouecc BOSHUKHOBEHUSI MOJICKYJISIPHOW OHMOJIOTMYECKO CTPYKTYPHI BBITISIIUT CIEIY-
FOIIUM 00pazoM:
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KOH/IeHCAlUs B HepapXH4eCKOH MOc/I1el0BATeIbHOCTH JIeBUOHHBIX CBEPXTEKYYHX TeJa —
— cOOpKa 1o NMoJeBoii cBepXTeKyYeil MaTpuue —
— camopemunupywomasca PHK (I1HK) —
— OesikoBasn coopka no marpune PHK (JHK).

3. AuctaHTHble 3chheKTbl IEBUOHHbLIX KBAaHTOBbIX Tef

CraHOBUTCS NOHATHBIM, YTO KBAHTOBBIC CTPYKTYPHI OpraHu3Ma U OMOJIOrMYECKOTo BUJIA B I1e-
JIOM KaK COBOKYIHOCTH TaKMX OPraHH3MOB MOTYT pearupoBaTh Ha yCJIOBHS BHELIHEH cpenbl U Qop-
MHUPOBATh MOJU(HKALNN TpOrpaMM MopdoreHesa 1 pa3BUTHS OpraHn3Ma — B Havaje Ha (DEHOTHIIH-
9YecKOM YpPOBHE, a 3aT€M M Ha ypOBHE I€HETHUeCKOM. B 3ToM ciydae MOKHO FOBOPUTH O MYTAI[MOH-
HBIX U3MEHEHMSIX, CBSI3aHHBIX C ajzanrtanuer Buaa. Cpenu GEeHOTUNNYECKUX HEOObSICHEHHbBIX H3MEHE-
HUI MOKHO BBIICHTE T. H. «pEHOMEH cBepXcMepTHOCTU»: B 40-¢ ronsl XX-Beka, korja 1uia Bropas
MupoBas BoliHa U MOTHOATH TPEXe BCEro MY>KUHMHBI KaK COJAATHI, BO BceX 0€3 MCKIIOYEHHUS CTpa-
Hax MHpa — BOEBABIIMX U HE BOCBABIINX ObLIa MOBBIIICHHAS MY>KCKasi CMEPTHOCTb.

Hpyroit xopomro u3BeCTHHIN (PEHOMEH — KOT/Ia Tepe]] BOWHOW poXKAaeTcs OOJbIle Malbyu-
KOB, ueM JieBoueK. OTKy/1a MOIMyJIsIMs 3HaeT, YTo OyeT BOWHA, M YacTh MYXKYWH TOTHOHET Ha (PpOH-
Te? OmHAaKO Ha YPOBHE KBAHTOBBIX CTPYKTYP M COOTBETCTBYIOIIMX BOJHOBBIX (YHKLUH 3Ta «HHDOP-
Malysa» B BUJAE CABUra HEKOTOPOH (pa3bl KBAaHTOBOIO MpoLEecca MOCTYNaeT Ha YPOBHE KBAaHTOBBIX
KOppEJISILUM, BIIMAs YK€ Ha MOJIEKYJIIPHOM ypoBHe. HanloMHMM, 4TO B KBAHTOBOM MEXAHUKE, KaK U3-
BECTHO, HapyIIAlOTCsl NMPUYMHHBIE HepaBeHCTBa beiia, 4yTo BbIpa)kaeTcs B M3BECTHOM IapaJioKce
Oitnmrelina-Ilononbckoro-Po3eHa u Koppensiuy KBaHTOBBIX CUCTEM. B pesynbrare cucrema uepes
u3MeHeHue (a3 pearmpyer onepexaromuM o0pa3oM BHavaje Ha JIEBHOHHOM MaKpPOKBaHTOBOM, a 3a-
TEM W Ha MOJIEKYJISIPHBIX YPOBHSX, U3MEHSISI COCTAaB YEIOBEUECKON MOMYIISIHHA. AHAIOTHYHBIM 00pa-
30M PEarupyroT ¥ )KMBOTHBIC WM pacTeHUs Ha Oyoyliue U3MEHEHHUs [OTO/bl, KIUMaT, HABOJHEHUS U
T. 1., IPUYEM 3aJ0Jro A0 HACTYIJICHUS PEalbHOrO MpOoLecca, — OISITh TAKM 3a CUET U3MEHEeHHs (a-
3bl. K onbiTam ¢ TpaHcsnuei nHPOpMalul Yepe3 B3auMOJICHCTBUSI KBAHTOBBIX TEJ H UX COBOKYITHO-
CTH MOYKHO OTHECTH M XOpOIIO M3BecTHhIE dKcniepuMenThl P. lllenmpeiika [24]. O oOHaApyXui 10-
CTOBEPHOE YJIYYLICHHE PacllO3HABAaHUSI HE3HAKOMBIX CHMBOJBHOM MH(OpMALMU JIIOAbMHU, €CIIU 3TH
CHUMBOJIBI TIOKa3bIBAJIM 110 TEJIEBU30PY B IPYTHX CTpaHaxX WM paioHaX; yBEeIMYEHHE CKOPOCTH o0yda-
€MOCTH YXKHUBOTHBIX, €CJIM UX POACTBEHHHKOB OOYYMJIM KaKMM JIMOO omnepanusiM. Pe3oHaHCHOE mony-
yeHrne MH(POPMAIMK CBEPXTEKYUYMMH TElIaMU OOBSCHIET W XOPOILIO M3BECTHBIM M MCIOJIb3YeMbIi Ha
npaktuke 3¢ et ononokanuu. HarmoMuum, 4To onepaTop MOXeT 0OHapyKUBaTh HCKOMBIE OOBEKTHI
HE TOJIBKO HAa MECTHOCTH, HO M TUCTAHIIMOHHO, UCIIOJIB3YS KapThl U T. II.

PaccmoTpum Teneps HEKOTOpBIE Apyrue (peHOMEHbI, CBSI3aHHBIE C CYLIECTBOBAHUE M (PYHKIIH-
OHHMPOBAHHEM KBAaHTOBBIX CBEPXTEKYUYHX Tel. M3BECTHO, YTO CyIIECTBYIOT METOAMKH, MTO3BOJISIOINE
00y4aTh HE3pSTYMX JIFOJICH BUJIETh MPEIMETHl H OPUEHTUPOBATHCS B IPOCTPAHCTBE O€3 MOMOIIU MOJIe-
KYJISIPHBIX OpPraHoB 3peHus. CuuTaeTcs, YTO 3TO YMEHHE JOCTYITHO MOCPEICTBOM TPEHHUPOBKH «TOH-
KHX Tell 4eJoBeKa». B kauecTBe mpuMepa MOKHO yKa3aTh M3BECTHYIO MeTOAuKy B. M. bpoHHukoBa
[16]. BeposiTHO Takue MPaKTHKH MOYKHO CBSI3aTh C Pa3BUTHEM OIPEICICHHBIX CIIOCOOHOCTEH JICBHOH-
HBIX Ten. M3BecTHBI Takxke, penomensl Po3sr KynemnoBoit 1 Apyrux ogapeHHBIX JUYHOCTEH, KOTOpbIe
MOTJIM BOCIIPUHUMATh WH(OpMaIiio 0e3 MOMOIIY M3BECTHBIX MOJIEKYIISIPHBIX OPraHOB 4yBCTB [12].
OTnenbHOTO BHUMAHHUS 3aCIy’KHBaeT BCECTOPOHHEE SKCIIEPUMEHTAIBHO HMCCIIEAOBAHHBIN (eHOMEH
H. Kynarunoii [12], ymeBIeli BO3/IeiiCTBOBATh TUCTAHIIMOHHO Ha (U3MYECKHE MPEAMETHI, CO3/IaBaTh
3IIEKTPOMArHUTHBIE TIOJIS, TEPEABUraTh mpeamersl. OUeBHIHO, YTO 3TO MOXKET OBITh OIMCAHO Kak
SHEepreTHyeckre (peHoMeHbl BO3/ACHCTBHS JIEBUOHHBIX TeJl HA MOJIEKYJISIPHOM H I0JIEBOM ypoBHE. De-
HOMEHBI KBAaHTOBBIX JUCTAHTHBIX KOPPEIIALMH MK BO3ICHCTBHUI JIFOACH-0MEepaTopoB Ha (hU3MUECKUE
OOBEeKTHI, yHaJeHHbIE Ha THICSYM KHUJIOMETPOB HEOJHOKPATHO HAOJIIOAATNCh B OKCIEPUMEHTAX
X. Ilytrodda, P. Tapra, P. Ixana, I'. H. lyneHeBa, B. I1. KasnaueeBa u A. B. TpodumoBa u MHOTMX
Ipyrux uccienosareneit [8, 11-14, 18, 19, 21]. Paccmorpum Teneps apyrue Gpenomenbl. CBONCTBO
CBEPXTEKYyYECTH O3Ha4yaeT, YTO KBAHTOBOE TEIO MOXKET BBITATHBATHCS B 33JaHHOM CO3HAaHHUEM
HalpaBJICHUH, YTO OCYLIECTBIAETCS MOCPEACTBOM (POHOHHBIX M POTOHHBIX BO30YKICHUH B CBEPXTE-
KyudeM cyOctpate. [logoOHble PpeHoMeHbl onucansl B 3kcriepuMenTax P. Monpo, I'. lropBuins u apy-
rux aBTopoB [13, 18]. Panee Hamu ObLITO MOKa3aHo [6], 9TO MIMHA «MEHTAJIBHOTO)» TEJIa YeIOBEKA BhI-
TSHYTOTO TOJIIIMHON B DJIEMEHTAPHBIN aTOM BBITSHYTOTO Teja, paBHA paauycy Habmromaemoit Bce-
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JICHHOW WJIN paauycy Xao0ma:
|=Ry=10"m.

CrnocoOHOCTh KBAaHTOBBIX TEJ MOJHOCTHIO WIJIM YaCTUYHO BBITSATHBATHCS IO BO3ACHCTBHEM
MCUXUYECKUX OECCO3HATEIBHBIX UIIH CO3HATEIBHBIX UMITYIBCOB TIPUBOUT K TOMY, UTO MO/ BIUSHHEM
HEKOTOPOW OpPraHU3yIOIeld WAeH — PETUTHO3HOMN, MOJUTHYCCKON U Ip. — KBAaHTOBBIC Teia JIIOACH
JaCTHYIHO B3aUMOJICHCTBYIOT MEXIY CO0O0# U Aa)e MOTYT YaCTHYHO OOBETHHATHCS YE€PE3 BHITSHYThIC
CBEPXTEKYUYHE HUTH. DTH HUTH MOTYT OOBEAMHATECS MEXTy cO00M 1 00pa30BBIBATH HEKYIO KBAa3HKH-
BYIO I[€JIOCTHOCTh. [10-BUAMMOMY MMEHHO 5TO W Ha3bIBatoOT drperopoM. CO3MaHHBIN 3rperop u cam
HAYMHACT BJIMATH Ha JIFOJEH, MOAICPKUBAIOMINX ero. TakuM 00pa3oM BO3ZHHKAIOT PETUTHO3HBIC HIIH
COIMATbHO-TTOJMTHYECKHE 3TPETOPhI: O0IIECTBEHHBIX 00bEIMHEHNH, TAPTHH, TOCYIapCTB U T. 1. Eciu
JIFOZIeH, CBSI3AHHBIX C STPETOPOM, Y)Ke HE CYIIECTBYET, OH TOCTEIIEHHO MPEKPAIaeT CBOE CYIIECCTBOBA-
HHE ¥ PACIUIBIBACTCSL.

4. HoBbIM noagxopa, K ONUcaHuio Nnpouecca KBAaHTOBOIrO MU3MepPeHUs

PaccmoTpuM Teneps mapagoKcsl Iporecca KBaHTOBOrO n3MepeHusi. CunTaercsi, 4To CO3HaHHUE
MPOU3BOIMT PEIYKIUIO BOJHOBOW (yHKImU [23]. AHanu3upys nporiecc usmepenus, M. b. Menckuii
MpULIET K BBIBOAY, YTO MPOLECC U3MEPEHUs] B KBAHTOBOH MEXaHHMKE HEOOXOIMMO PaccMaTpuBaTh B
paMKax KBaHTOBOW MHOTOMHPOBO# KoHIeNMu JBeperta [26, 27]. CoriacHo 3TOi KOHIIEHIIUU pe-
YKL BOJTHOBOH (D)YHKIIMH OTCYTCTBYET, & CYILIECTBYEeT OECKOHEUHOE MHOKECTBO Pa3BETBISIOLINXCS
COOBITHII U MUPOB. B 3TOM cMbIciie peayKius BOJHOBOI'O MakeTa — 3TO WIUTIO3US (B TO ke BpeMs
JIETKO TOKa3aTh, YTO IMPOLECC M3MEPEHUSI MO3BOJISET NMPHUIMCATh MHUMYIO 3HEPIHIO IJIsi CO3HAHMS
[17]). C Touku 3peHHs MpeAIoKEHHOW KBAHTOBON KOHIICIIIIMU )KU3HU M CO3HAHHMS, TIOCIIEIHEE BOZHH-
KaeT B pe3ysbTaTe CYIIECTBOBaHMS CBEPXTEKYUHX KBAaHTOBBIX CTPYKTyp. BuxpeBoe cBepxrekydee
ABHKEeHHe 00yCJaBJIMBAaeT CyleCTBOBAHUE CaMOro (peHOMeHa CO3HAHHUSI, a HepapXHs JeBHOH-
HBIX TeJl 00yC/IaBJIMBaeT HEePaAPXHI0 ypoBHeill co3Hanus. MH)OpPMaIMOHHBI KBAaHTOBBIA CHUTHA
B3aMMOJICHCTBYET C KBAHTOBBIM CBEPXTEKYUUM TEJIOM, HO IIPHU ATOM PEILyKIIHMU BOJTHOBOH (YHKIIUH HE
MPOMCXOJIUT: UMEET MECTO HHTep(EepEeHIIHs B KBAHTOBOM cyOcTpare. Pesynbrarom 3Toii nHTEpdepeH-
UM, KOTOpas (paKTU4YeCKU SIBJISIETCS] MPOLIECCOM KBaHTOBOW 00paOOTKM MH(OPMALUH, BBIPAXKEHHON
4yepe3 (HOHOHHBIE UM POTOHHBIE BO30YXKICHHUS B CBEPXTEKYUEM Telle, SBISETCS BO3leHcTBHE Ha OMo-
XMMHYECKHE PEaKIUH, HEPBHBIE NMITYJbChI, MBIILIEYHAsI PEAKIUS WM MBICIH 4yenoBeka. OnHaKko Bce
HUHTEPPEPUPYIOLINE aJbTEPHATHBHI CYIIECTBYIOT B KBAHTOBOM CyOCTpaTe — CBEPXTEKy4eM HOCHUTEINE
cozHaHusl. [loaTomMy HeT HUKaKol HEOOXOAMMOCTH B CYLIECTBOBAHUH MyJIbTHBEpCYMa DBeperTta. Bech
3TOT MYJIETUBEPCYM OKa3bIBaeTCsi MeTapOpOi KBAHTOBOTO CO3HAHHMS, BO3HUKAIOIIETO B CBEPXTEKYUEM
cyOCTpaTe, KOTOPBIA OMMCHIBAETCS €AMHOM BOTHOBOH (DyHKIIMEH.

Takum 00pa3oM, KBaHTOBBIA NPOLECC HW3MEPEHUs] KaK HAUYMHAETCS, TaK M 3aKaHYMBAETCS
KBaHTOBBIM TPOLIECCOM, TO €CTh HHTep(epeHIrell B CBEpXTEeKy4eH KHUJIKOCTH C H3MEHEHHEM pacIipe-
neneHnss GOHOHOB U POTOHOB B HEH.

5. Pe3ynbTaTbl U BbiBOAbI

CyiecTBOBaHHE KBAaHTOBBIX CBEPXTEKYUHMX TEJ YKUBBIX OPraHU3MOB OOBSCHAET (PEHOMEHBI
CYLIECTBOBAHMUS CO3HAHUS U €T0 aHOMAJILHBIX CBOMCTB, TMCTAHTHOE BOCTIPUATHE WHGPOPMAIH U PSJI
CBOWCTB KHMBBIX OPTaHU3MOB, PAIUKAILHO OTIUYAIONINX X OT HEXXHMBBIX 00BEKTOB. bonee Toro, pas-
pemaeTcsi CTaTUCTUYECKU M TEPMOJIMHAMUUYECKUIN MapaJOKC HEBO3MOKHOCTH BOZHUKHOBEHUSI CIIOXK-
HBIX PETUTUIHPYIOMNXCS ONOIIOTHYECKIX MOJIEKYJI — OHHU (DOPMHUPYIOTCS TIOJI BO3JEHCTBHEM CHIIO-
BBIX JINHUH KBaHTOBBIX TeJl. Ba)XKHBIM acreKTOM CyIIeCTBOBAHUS HMEPApPXUU KBAHTOBBIX TEJ SBISETCS
MX JOJTOBEYHOCTH B CHIIy TOTO, YTO TEMIIEPATYpPbl, KOTOPBIE MOTYT Pa3pyIIUTh CBEPXTEKYUEE COCTO-
sHHe KBAaHTOBBIX TeJI, HaxoaTcst B auanaszone 10°+10%° K. Dro o3nauaer MPaKTUYECKYIO0 HEpa3pyLIu-
MOCTh HamOoJiee JIETKUX KBAHTOBBIX TE€Jl, CYIIECTBOBAaHHE M CBOWCTBA KOTOPHIX OOBSCHSIIOT MHOTHE
3araIkui ¥ aHOMAaJIbHBIE CBOMCTBA YEJIOBEUECKOM MCUXUKH U KUBBIX OPTraHU3MOB, H3BECTHBIE HA MPO-
TSYKEHUH BCEW MCTOPHUHU YETIOBEUECTBA.
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Boukalov A. V

Quantum bodies of alive organisms and origin of life
Properties of the quantum superfluid bodies of the alive organisms, consisting of easy elementary particles and
interacting with atom-molecular structure of biological organism are described. It is shown, that existence and
features of functioning of quantum bodies remove known problems of low probability spontaneous, or casual,
synthesis of biological molecules: RNA, DNA and peptides. It is described the probable mechanism of assem-
bling of primary biological molecules under control of the quantum structures setting and dissymmetry of alive,
that essentially reduces time, necessary for the origin of alive organisms. The distant effects of quantum bodies
are considered, and new approach to the description of process of quantum measurement is offered.
Key words: alive organism, quantum body, levion, origin of life, origin of biological dissymmetry, quantum
measurement, superfluidity.
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