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A H H 0 T a U H H 

npennaraeTCH cneny!OWHit HOBbllt THn CHMMeTpHH: CHCTeMbl H '!BCTHUbl, C I'HnepaapS!D. OM 

p BBHbiM Hyll!O ( nmepHeltTp8llbHbie CHCTeMbl )1 He 061JBD.BIOT 3 8BHCIIMOC Tb!O OT H30TOUI! '!eCKOI'O 

c naHa. npHMeHeHHe a Tolt CHMMeTpHH naeT npencKa3aHHe HOBbiX '!BCTHU, KBBHTOBbiX '!Hcen 

8 TH X '!BCTHU H COOTHOWeHHSI Me)!(D.Y Ce'!eHHSIMII ( H8UpHMep, paBeHCTBO Ce'!eHHit B38HMOD.eA-

CTBHSI np H pp ). 



B csoe speMSI OAHHM H3 asTopos HacTOSILUelt 3aMeTKH ( A.M.E) SbiCKa3bmanHCb coo6pa-

/ll 
.)Ke!IHSI S H011b3y S03MO)!<HOCTH CyLUeCTSOSaHHSI KSa Apynne TOS, seCbMa 6lllf3KHX no MaCCe C 

T O)!<,QeCTBeHHbiMH CSOltCTBaMH H pa3llH'!aiOLUHXCSI lllfill b 3Ha'Iel!l! SIMH lf30TOillf'!eCK,OI'O CillfHa 

/3/ 
( T • 1 If T = 0). HeAasao rnewoy , aHaJIH3HpyS1 nocne,Qal!e sKcnepHMeHTanbHhie :J:aHHhi e no pe-

30HaHCaM B rr -Me30HWhlX If B rr -MQ30H-rHnepOHI!hlX CHCTeM8X
1

SHOSb o6paTHll BHHMaHHe Ha 

HallH'!Ke y tllfSHTeJlbHbiX COBna,QeHHlt S CSOltCTSaX '!aCTHU, npHHa,QJie.)KaLUHX K H30TOnH'!eCKHM 

MYllbTHnneTaM c T a 1 H T ~ 0. As To paM H8CTOSILUelt 38MeTKH 9TH cosna,QeHHSI CSOHCTS '18CTHU 

npe,QCT8SIISIIOTCSI ,QalleKO He cnyqali:HhlMH II HH .)Ke pa36HpaeTCSI OtlHO H3 B03MO)i(Hb!X HX HCTOllKO-

saHHlt, 

Vfa HMeiOLUHXCSI S H8CTOSILUHA MOMQHT 3KCnepHMeHT81lbHb!X tl8HHblX ClleAyeT, 'ITO npaKTH

qeCKH KB)i(AOMY MYilhTHnneTy c T~1 MO)i(HO conocTaBI!Tb CHHrneT c T =0, o6naAaiOLUHA OtlHHa-

KOBbiMH KBaHTOBblMH 'IHCilaMH H KMeiOJl.{I!Jt sec bMa 6nH3KyiO Macey, CIOAa OTHOCSITCSI He,QaBHO 

/3/,/4/ /5/ 161 
OTKpbiTbJe .; H 11 -MeaOHbi , paaee o6Hapy.)KeHHhle cu- H p -Me30Hhl ' , Yj H 

17 I /8/ 
Y~ -peaoaaHChl ' , a TaK.)Ke ~- H A -qacTHUhl. LJ.ng 6onbwelt aarnSIAHOCTH Mhl ceenH 

,ll8HHbl9, OTHOCSI!l.{H9CSI KO SCeM 9THM '!aCTHUaM, B Ta6JIHUy. 

T a 6 n H u a 

T = 1 T = 0 

'!aCTHU8 
mt s p '!8CTHU8 

mo 
s T' !!!._Q_ -:.E!_t 

e Mae B M 3 B tr. 

" 140 0 -1 0 
"o( 

e 575 -1 'I 550 4 ,3% 

p 750 -1 (<) 780 -1 4% 

I 1190 112 A 1115 1/2 6,3% 

Y* 
I 1 P35 3/2 Y* 

0 
1405 1,4% 

VJa npHBe,QeHHOlt Ta6nHUbl Clle,QyeT, 'ITO e,QHHCTS9HHblM HCKlliO'!eHHeM H3 06Cy)K,QaeMOI'O 

npaBHll8 51Dll51 e TCSI " -Meaoa, tlllSI KOTOporo noKa He o6aapy)!<eao aaanora rrg - Meaoaa. K 

o6cy;.K,ll9HHIO 3 TOI'O nyHKT8 Mbl eme BepHeMC51 HH.)Ke, 8 ce ltqac npO,llOJI)i(I!M paCCMOTpeHHe Ta6-

llHUbl, 

VfaeeCTHO, 'ITO S006LUe I'OBOpSI, CHllbHbJe B3aHMO,QeltCTSHSI pe3KO 3aSI1CSIT OT 3H8'19HHSI 

H30CllHHa S381fMOA9ltCTSYIOLU9lt ClfCTeMbl, 

~pKHlt npHMep TOMY - "- N - eaaHMOAeltcTBHe, Kaaanoc b 6b!1 3To o6cTOSITe nbcTeo npoTw 

SOp9'111T Hallii'IHIO CHMMeTpHH, S9tlyLUelt K Sb!pO.)K,QeHHIO CSOlfCTS cj:lH3H'leCKHX CHCTeM no lf30TO

nH'l9CKOMY cnHHy, 8HHMaT9llbHhllt 8Halllf3 Ta6llHUbl 0 O,QHaKO, noKa3b!BaeT, 'ITO Bee cj:lHrypHpyiOLUHe 

x) 
S Halt qaCTHUbl o6natl8IOT O,QHHM 06LUHM CSOltCTBOM - I'lmep3apS1tlOM Y , paBHhlM HYIIIO, 3THM 

x) rHJH!paapSI,ll y = s + B, r,Qe s "cTpaHHOCTb.. . B :... 6apnOHHOe 'IHCllO, 
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OHH K8p.llHH8n bHO OTnH'I810TCSI OT rr N -CHCT9Mbl, .anSI KOTOpoA rnnep38pS!.ll Y "' 1 (TO >K9 MO>KHO 

CK838Tb OTHOCHTenbHO rnnep3apst»<eHHbiX [(rr , K~ 
..... 

rr::::. CHCT9M), CfJeKT paaeHCTB8 Hymo 

rHll9p38pS!.ll8 npH HSnH'IHH BblpO>K.ll9HHSI ITO H30TOllH'19CKOMY CllHHY MO)K9T OK838TbCSI B9CbM8 

MHOr03H8'1HT9nbHbiM H JK83b!B8Tb H8 B8>KHYIO pOilb, KOTOpy!O runep38pS!Ll HrpaeT B CH/IbHblX 

saaHMo.aeAcTBHSIX, HaM npeacTaanHeTcH, 'ITO rHnepaapH.a HMeeT 6one9 rny6oKHA ¢HaH'I9CKHA 

CMblC/1, He>K e /IH KB8HTOB09 'IHC/10 'cTp8HHOCTb•, H8 'ITO y>Ke o6p8lll8/10Cb BHHM8HH9 illBHHre-

/9/ 
poM 

VIa HM910WHXCSl B H8CTOS!WHl! MOM9HT ¢aKTOB H8llp8WHB89TCSl C/19.llYIOWHlt OCHOBHOlt BbiBOLl: 

runepaapSl.ll SIB/ISI9TCSI T8KOA xapaKT9pHCTHKOA CHCT9Mbl 1 KOTOp8Sl o6yc/18B/IHB89T CH/IbHJIO aSBHCH

MOCTb' ee CBOftCTB OT HaOTOllH'19CKOrO CllHHa. npH paaeHCTBe ero HY/110 aaBHCHMOCTb OT HaOTo

llH'I9CKOrO CllHH8 npona.aaeT H H8CTynaeT BblpO:>K.ll9HH9, VIa STOrO YTBep>K.ll9HHSl np9 )K.ll9 BCero 

Bb!T9K89T ¢aKT 6/IHaOCTH M8CC '18CTHU C f =0, OTHOCS!lllHXCSl K paaHbiM ·naoTOllH'I9CKHM MJilbTH

ll/19T8M, H C OBll 8.ll9HH9 BC9X OCT8/IbHLIX KB8HTOBbiX 'IHC9/I, 3TO MOr/10 6bi C/ly>KHTb JK8a8HH9M 

.ll/1!1 ::1KCfl9p1IM9HT8JlbHbiX llOIICKOB B TOM CIIJ'IBe, KOr.aa STH KB8HT0Bbl9 'IIIC/18 (cni!H , '19THOCTb) 

ll/I OXO JC TCI HOB/19Hbl, 0TCIO.ll8
1 

B '18C THOCTH
1 

C/19LlJ9T CllHH S ~} H OTpHU8T9/IbH8SI '19THOCTb .ll/ISl 

l'] - Meaoua , 0Lli!H8KOBbl9 '19THOCTII LlllH ~- 1'1 A- '18CTHU, CllHH s s3/2 .ll/ISl y~ -peaOH8HC8, 

[- ]OJ100Hb19 r:OBll8LlCH HSI CBOllCTB LlOIIX<IIbl HM9Tb M9CTO H .llllS! BHOBb OTKpbiB89MbiX '18CTHit(peao-

uaucoa ). V!HTepecuoe aaKmo'!eHHe MO>KHo caenaTb oTHOCHTenbHO peaoHaucoa a Irr -

CHCT9M9. 3.ll9Cb 6nHaKO ./19 >K8WH9 peaOH8HCbl LlO/I>KHbl H86/IIOLl8TbCSI B COCTOSlHHSIX C HaOTOllH'!e-

CKHM CnHHOM T-o. 1, 2. n ·pOTf!BOllO/I.O>KHble aaK/110'19HHSI cne.ayiOT Ll/ISI l(rr, KI., rr?- CHCT9M, 

8 STHX CIIJ'I8SlX Ll0JI )l< H8 H861110Ll8TbCSI peaK8Sl aaBHCHMOCTb OT aH8'19HHA HaOTOllH'I9CKOrO CllHH8, 

PeaoHaHCbi aon>KHbl cywecTaoaaTb TOnbKO npH ¢HKCHpoaaHHbiX aHa'!eHHSlx T • llel!cTBHTallbHO, 

K* - p eao uauc Ha6n10aaeTCH npu aHB'!eHHH T= 1/2 H HeT yKaaaHHI! Ha 6nH3KO ne>Kawull peao-

H8HC c T .. 3 / 2. 

fiOCKO/IbKJ M8CCbl CBS!aBHHblX COCTOSlHHll ( pe30H8!1COB) T9CHO CBSl38Hbl CO CBOI!CTB8MH 

M8TpH'IHhlX S/19M9HTOB $ -MaTpHUbl ( ll0/IO>K 9HH9 llO/IIOCOB )1 nOC/19LlHH9 LlO/I>KHbl 06118Ll8Tb T8KOrO 

>Ke poaa aaBHC HMOCTbiO OT rHll9JJ38pSl . .ll8. 0TCIOL18 cpa3y >Ke cneayeT, 'ITO ceqemHI B38HMO.llell-

CTBHSl B NN- H [( -N- CHCT9M8X .llOII>KHbl 6b!Tb BblpO>KL19Hbl no HaOTOllH'I 9 CKOMy CllHHY BO BC9X 

KBHanax (ynpyrux H Heynpyrux). EnecTSIWHM no.aTaep>K.aeHHeM STore BbiBOLl8 SlB/IHSTCSl paaeH-

CTBO C9'l9HHH LlllSl aaaHMOLl9llCTBHH p p H ii p BO BC9M H3MepeHHOM .LlH8llaaoHe SHeprHll 

/10/ 
(eM., H8llpHMep, ) , nerKO UOK838Tb, 'ITO STO Bb!T9K89T Ha p8B9HCTB8 8Mll/IHTJLl Ll/ISl COCTOH-

HHll c T=O H T•t) 0TCIOL18, Me>Kay npo~HM, nonyqaeTcH TBK >Ke n106orrbiTHoe c.rieacTaue, 'ITO 

C9'1 9 HH Sl LlllSl 8HUHrHIIHUHll CHCT9Mhl pp Ha '19THOe 11 He'!eTHoe 'IHCno rr -M930HOB p8BHbl 

M9)K.lly C060i! . l( C O}i(.:l/19HHIO , HM910WH9CS! .ll811Hbl9 no 

ITOK8 npOH3B9CTH UOLl06Hhli! 8H8/IH3 B STOM CJiyqa e . 

r(-p · '"'fi38HMO.llelkTBHIO He noaBO/ISliOT 

06cy )l(Ll89M8Sl CHMM9TpHSl 0 llO.IlTB9p>K.ll 89M8Sl 60/lblllHM KO/IH'19CTBOM cjJSKTOB , onpe.aeneHHO 

Ill/ 
CBH.IleTenbcTayeT a no/lb3Y cywecTBOBBHHSl rrg -Me3'oHa. Ero Heo6Hapy>KeHHe np11 paanH'IHbiX 

ITOHCK8X M O>K9T JK8ab!B8Tb /IHW b H8 TO, 'ITO e ro B38HMOA9llCTBH9 C HYKIIOH8MH C/18699 1 '19M 

STO 06b!'IHO npe.anonar8/10Cb, 3TO 9C T9CTB9IIHO cornacyeTCSl C T9M o6CTOHT9/IbCTBOM , 'ITO HyK

/IOH H9C9T rHn e paapH.Il H ero B38HMO.Il9l\CTBH9 C H30CHHr/19TOM rrg MO>K9T 6b!Tb COB9pW9HHO 

HHbiM, '19M C HaOTOllH'19CKHM TpHU/19THbiM TT -Me30HOM, 
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IlOHHTHe rHnep38pHaa H8H60rree eCTeCTBe HHW M o6p830M B03HHK8eT HpH paC CMOT peHHH 
/ 12/ rrpeacTaaneHHol! 'leTbipexMe pHol! Ppynrrbi apaweHHii H30TOI1H'lecKoro rrpocTpaHCTBa • Cywe-

CTBOB8HHe Bb!pO:>KaeHHH 110 H30TOHH'leCKOMY CllHHy 1 CHHM8eMOl'O 11pHCyTCTBHeM l'H11ep38pHaa, 

no-aH.llH'MOMy, YK83biB8eT H8 B8:>KHy!O porrb, KOTopyJO HPpaeT 3T8 Ppyrrrra npH paCCMOTpeHHH 

CHrrbHbiX B38HMOae!lcTBIIii. 
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