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1. KBaHTOBOMexaHH'IeCKHii npau.nan AOllOJIHHTeJILHOCTH 

06LI'IHO 06CY)I{Aa10T B CBeTe COllOCTaBJieHHJI KBaHTOBOH Me

XaHHKH C KJiaCCH'IeCKOH B paMKaX KOpnyCKYJIJlpHO- BOJIHOBOrO 

AYaJIH3Ma H COOTHOWeHHH HeonpeAeJieHHOCTH AJIJI nap Kaao

HH'IeCKH conpJI)KeHHLIX seJIH'IHH. KaK npasano, cne.naaJILHO 

llOA'IepKHBaiOT CJieAyroii.Uie MOMeHThl: 

a/ aHaJIH3aTop paAHKaJILHO H3MeHJleT Ha'laJILHOe COCTOJI

HHe MHKp006beKTa H onpeAeJIJleT B03MO)KHLIH THll ero KO

HC'IHOrO COCTOJIHHJI * ; 
6/ BJIHJIHHC aHaJIH3aTOpa He MO)KCT 6LITL CBeACHO K Hy

JIIO H3- 3a KOHC'IHOCTH KBaHTa ACHCTBHJI 11; 
B/ Ka)KAOH H3 ABYX KaHOHH'IeCKH COllpJI)KCHHLIX BCJIH'IHH 

OTBe'laeT CBOH CllCUH~H'ICCKHH auaJIH3aTOp, nepeBOAJIII.UIB 

Ha'laJILHOe COCTOJIHHe MHKp006beKTa B KOHC'IHOe COCTOJIHHe 

BllOJIHe OllPCACJICHHOrO THna; ll03TOMY OAHOBpCMCHHOe HJ

MepeHHC 06CHX KaHOHH'ICCKH COllpJI)KCHHLIX BCJIH'IHH HCB03-

MO)KHO; 

r/ B MaTeMaTH'ICCKOM llJiaHe 3TOMY OTBe'laeT HCKOMMy

TaTHBHOCTL COOTBCTCTBYIOII.UIX onepaTOpOB, npHBOAJlll\aJI K 

COOTHOmeHHJIM HeonpeACJICHHOCTH THna ~X • ~ p - "fi 
~Mz·~¢<./>11 HT.n.; 

A/ COOTHOWCHHJI HCOnpeAeJieHHOCTH, JIBJIJIIOII.UICCJI CJICA

CTBHCM KOHC'IHOCTH'fl, o6yCJIOBJIHBaiOT He06XO,IJ.HMOCTL CTa

THCTH'ICCKOrO OllHCaHHJI KBaHTOBOMCXaHH'ICCKHX JIBJICHHH 

/HJIH, DO BCJIKOM CJiyqae, BllOJIHC COrJiaCyiOTCJI C TaKHM 

onacauaeM/. 

* TepMHH "auanaJaTop" nouaMaeTcJI J.necL s mapoKoM 

CMLICJie, 3TO MO)KCT 6LITL H3MepHTCJILHLIH npa6op )ljl_~HB3aH
MOACHCTBHe, npHBOAJIIUCe K KaKOMy-JIH60 pacnaAy l • 
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IIpH TaKOM no~xo~e HeMHHyeMo runepTpo4lapyeTeJI ponL 

ICOHeTaHTLI .i'f, COJ~aeTCJI Blle'laTJieHHe, 'ITO ee ICOHe'IHOeTL

oeHOBa oeHOB npHHUHfia ~OfiOJIHHTeJILHOeTH HnB ~a~e BeeR 

ICBaHTOBOH MexaHHKH B u;enoM. H • .liop, o6ey~aJI e}'UUIOeTL 

npHHD;Hna ~OfiOnHHTeJILHOeTH, fiHWeT: " • • • ICOHe'IHOeTL 

BJaHMO~eHeTBHJI Me~~y o6~eiCTOM H HJMepHTeJILHLIM npH-

6opoM, o6yenoBneHHaJI eaMHM eymeeTBOBaHHeM KBaHTa~e8-

eTBHJI, BJie'leT Ja eo60H ••• Heo6xo~HMOeTL OICOH'IaTeJIL

HOrO OTICaJa OT KnaeCH'IeeiCoro ~eana npH'IHHHOeTH. • • " 
12 I 

/eM.' 1
, eTp. 426/. B ~pyroM MecTe oHroBopHTO npo6neMe, 

ICOTOpaJI " • • • 6Lina HeO~H~aHHO BLI~BHHyTa Ha nepBWH 

nnaH OTKPLITHeM YHHBepeaJILHOrO ICBaHTa ~eHeTBHJI, BW-
v " 

pa~aiOmerO eBOHeTBO D;eJILHOeTH aTOMHLIX npoueeeOB 

/eM. /3/, eTp. 133/. Y Hero ~e 'IHTaeM: " ••• Ka~OMY 
aTOMHOMY npou;eeey eBOHeTBeHHa eymeeTBeHHaJI npepwB

HOeTL HJIH, eiCopee, HH~HBH~yaJILHOeTL, eoBepweHHO 'IY~~aJI 

ICJI~eeH'IeeiCOH TeOrHH H BLip~eHHaJI nnaHICOBCICHM KBaHTOM 

~eHeTBHJI" /eM. 
12 , eTp. 30/. 

Cxo~HaJI TO'IICa JpeHHJI paJBHBaeTeJI H M . .liopaoM. B 

eBoeH HJ?eTHOH ICHHre / 4/ OH fiHWeT, 'ITO eOOTHOWeHHe 

pq-qp = T " ... JIBnJieTeJIUeHTpanLHWMDYHKTOM HOBOH 

MexaHHICH. • • " /eTp. 198/ H 'ITO "CymeeTBO ICBaHTOBOH 

MexaHHICH JaiCniO'IaeTeJI, eCJIH OT6poeHTL Bee MaTeMaTH

qeeiCHe TOHKOeTH, B eOOTHOWeHHJIX IInaHICa E = h V H 

3HHWTeHHa- .Qe .lipOHJIJI p = h k " /cTp. 232/. 3.illpe~Hrep 
TaiC~e no~qepiCHBaeT, 'ITO B npou;eeee HJMepeHHJI " ••• BOJ

MyUleHHe He MO~eT 6LITL e~enaHO KaK yro~HO MaJILIM, TalC 

ICaiC 06MeH 3HeprHeH npoHeXO~HT He HenpepWBHO, a DOPI.lBJI

MH" /eM_IS/ , eTp. 121/. 3TO ~e YTBep~aeT H JlyH ~e 
.lipOHJIL : " ••• KOr~a MLI HMeeM ~eno e MHICpOeiCODH'Iee

ICHMH BeJIH'IHHaMH, HJ eymeeTBOBaHHJI ICBaHTa .QeHeTBHJI 

ene~yeT, 'ITO BOJMYmeHHJI, BOJHHICaiOIIlHe B npoueeee HJ

MepeHHJI, 6eeiCOHe'IHO yMeHLWaTL HenLJJI" I /6/, eTp. 171/. 

IIpHBe~eHHLie UHTaTLI eoBepweHHO THDH'IHLI. 0HH HJI

JIIOeTpHpyJOT TOT o6meHJBeeTHWH 4iaKT, 'ITO ODHeaHHaJI TO'IKa 

JpeHHJI, OTBO~JIUlaJI B eTpyKType npHHI.lBfia~OfiOnBHTenLHO

eTH oeo6yJO pOJIL BenB'IHHe -fi, JIBJIJieTeJI o6menpHHJITOH. 

IIO'ITH Bee eneuaanueTLI, ICaiC OeHOBaTeJIH H eTOpOHHHICH 

"IConeHrareHeiCOH HHTepnpeTaD;HH", TalC H ee npOTHBHHICH, 
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eornaCHLI B TOM, 'ITO HMeHHO C ICOHe'IHOCTLIO 'fi eBJIJaHa 

eaMa eyTL eoBpeMeHHOH ICBaHTOBOH MeXaHHICH *. 
Ha>Ke 6y~eT noxaJaHo, 'ITO J~ecL MLI eTaJIICHBaeMcJI 

e JIBHLIM npeyBeJIH'IeHHeM, oeHOBaHHLIM He CTOJILICO Ha 

4iaKTH'IeeiCOM eo~ep~aHHHKBaHTOBOMeXaHH'IeCICHXDpe~eTaB
neHHH, CICOJILICO Ha ICOHICpeTHLIX OCo6eHHOeTJIX HeTOpHH HX 

BOJHHKHOBeHHJI H paJBHTHJI. B TP~l.laTLie ro~LI o'leHL Ba~

HWM 6WJIO ~eTaJILHOe CODOeTaBJieHHe KBaHTOBOH MexaHHICH 

e ICJiaeeH'IeCICOH, BLIJieHeHHe TOrO, B 'leM OHH rny60ICO 

paJJIH'IHLI H 'ITO B HHX eeTL o6mero, BLIJICHeHHe yeJIOBHH, 

B ICOTOpWX KBaHTOBaJI MexaHHKa nepeXO~HT B KJiaeCH'IeeKyiO. 

IIo3TOMy BHHMaHHe ICOHD;eHTPHPOBaJIOCL Ha BeJIH'IHHax, 

HMeiOIIlHX ICJiaeeH'IeeiCHe aHanorH, H Ha I<pyre BODpOeOB, 

TeeHo eBJIJaHHWx e I<OHCTaHToH -K. B qaeTHOeTH, I<OMMy

Tau;HOHHLie paBeHeTBa, eOOTHOWeHHJI Heonpe~eneHHOeTH H 

06061l.la10UlHB HX DpHHUHfi ~OfiOJIHHTeJILHOeTH Tai<~e aHaJIHJH

pOBaJIHeL rnaBHLIM o6paJOM npHMeHHTeJILHO I< napaM ICa

HOHH'IeCICH eonpJI~eHHLIX nepeMeHHLIX. 

Ho Tai<oH no~xo~ xpaHHe orpaHH'IeH. EcnH ~a~e Hei<o

TopaB BeJIH'IHHa H o6na~aeT xnaeeH'IeCI<HM aHanoroM, oHa 

HaXO~HTeJI B ~OfiOJIHHTeJILHOM OTHOWeHHH e 6eCI<OHe'IHLIM 

I<OJIH'IeeTBOM ~pyrHX BeJIH'IHH, HJ I<OTOpLIX TOJILI<O O~Ha 

I<aHOHH'Ieei<H eonpJI~eHa e uexo~HOH. E. BarHep / 7 I nuweT 

DO 3TOMY fiOBO~y, 'ITO ~yaJIHJM , BOnBa-qacTBI.la " ••. JIB

JIJieTeJI nHWL qaeTLIO 6onee o61l.lero "nnwpanHJMa" HnH ~a~e 

"HH4iHHHTe3HJIH3Ma", eBJIJaHHOrO e eymeeTBOBaHHeM 6eCI<O

He'IHO MHOrHX Hei<OMMYTHPYIOIIlHX HJMepHMLIX BeJIH'IHH: HJ

MepBTL MO~O JIH60 fiOJIO~eHHe 'laeTHD;, JIH60 HX ei<OpOCTL, 

nu6o 6eei<oHe'IHO MHoro ~pyrux Ha6nw~aeMLIX" .* • 
He Ha~o Ja6LIBaTL, 'ITO I<BaHToBaJI MexaHHI<a HMeeT 

o6mBpHYfO npo6neMa THI<y, He xaeaJOUlYfOCJI eonoeTaBneHHJI 

* CoBeTei<He aBTOpLI B 3TOM OTHOWeHHH Tai<~e He JIBJIJI
IOTeJI HeiCniO'IeHHeM. 

•• AHanorH'IHOe JaMe'laHHe HMeeTeJI TaiOKe B ICHHre )J; • .Iio
Ma /8/; B 4lanoeo4lei<OH JIHTepaType 3TOT 4iai<T 06Ll'IHO He 
o6e~aeTeJI /eM., Bnpo'leM, eonoeTaBneHHe "~ononHHTenL
HoeTH pa3JIH'IHH" H "~OfiOnBHTenLHOeTH npOTHBODOJIO~HO
eTeH" B eTaTLe /9/ /. 

5 



c KnaccuqecKoii $H3HKoii; ee y.nenLHblH sec acer.na 6bln 

.D,OCTaT04.HO BenHK H fiblCTpO B03paCTaeT C Te4.eHHeM Bpe

MeHH. CooTaeTCTBYIOIIUie 3a.D.a4.H, He HMeiOIIUie, KaK npaau

;10, KnaccuqecKHX aHanoroa, CBJI3aHbl rnaBHblM o6pa30M co 

CBOHCTBaMH cynepll03HUHH COCTO.IIHHH, xapaKTepH3YIOIIUIX 

BHyTpeHHIOIO CTPYKTYPY MHKpoo6'beKToa; OHH MoryT 6b1TL 

cfbopMynupoaaHbl H perneHbl 6e3 KaKoro-nu6o ynoMHHaHH.II 

o cyruecTaoaaHHH KBaHTa .neiicTBHH X • Hu:>Ke pe4.L 6y.neT 

H.D.TH o 3a.naqax HMeHHO TaKoro Tuna * * . Wx aHanH3 

llOMO:>KeT HaM yT04.HHTb HCTHHHYJO ponL KOHCTaHTbi 11 B 

ofiOCHOBaHHH llpHHUHna .D,OllOllHHTenLHOCTH KBaHTOBOH Mexa

HHKH. 

2. CHaqana paccMoTpHM HecKonLKO KOHKpeTHblX npu

Mepoa. Ilepabl.H H3 HHX - HeHTpanLHble K -Me30Hbl. KaK 

H3BeCTHO, niOfioe BHyTpeHHee COCTOHHHe HeHTpanLHOrO K
Me30Ha MO:>KHO npe.D,CTaBHTb B BH.D,e cynepn03HUHH KaKHX

nHfiO .D.BYX OpToroHallbHblX COCTO.IIHHH, HanpHMep, cynep-

1!.03HUHH K} H K 0

2 
-Me30HOB HnH cynepno3HUHH K 0 

H 

l\:0 -Me3oHOB H T • .IJ.. Ecnu HHTepecyroTC.II aepoHTHOCTHMH 

peanu3aUHH cocTO.IIHHH K 0

1 H K ~ , Ha.no o6pa THTLCH K co

OTBeTCTBYIOIUHM aHanH3aTOpaM, B .D,aHHOM cnyqae - K pac-

* 3TO OfiCTO.IITenLCTBO Harnno y:>Ke OTpa:>KeHHC B CTpyK
Type HeKOTOpblx coapeMeHHblX yqefiHblX noco6u.H. TaKOBbl 
KHH:>KKH P .flleHHMaHa /IO/ H ci».KeMn<l!epa /II~ B KOTOpbiX, 

BOnpeKH Tpa.D,HUHH, BellH4.HHa 1i nO.IIBJIHeTCH He C CaMoro 
Haqana, a a KOHUe, nocne aHanH3a o6IIUIX npHHUHnoa KBaH
Toao.H MexaHHKH /eM. TaK:>Ke §137 B I 12/ /. BnpoqeM, eiUe 
04.eHL .D,aBHO, KOr.D,a KBaHTOBa.ll MeXaHHKa TOllbKO C03.D,aaa
naCL, )l;upax /l3/ H3naran ee cxo.nHblM o6pa3oM. OH :>Ke 
yKa3b1Ban Ha HallH4.He B KBaHTOBOH MeXaH~K~ BenH4.HH, He 
HMeroruux Knaccuqecxux aHanoroa /cM./ 131, cTp. 125/. 

** K HX 4.HCny OTHOCHTC.II, Me:>K.D.Y np04.HM, H npofineMa 
TO:>K.D,eCTBeHHOCTH B KBaHTOBOH MeXaHHKe, TeCHO CBH3aHHa.ll 

CO CBOHCTBaMH C~nepn03HUHH no BHyTpeHHHM COCTO.IIHH.IIM 
/eM., HanpHMep,/ 4/ /. B qacTHOCTH, 3TO xacaeTc.ll H ao

npoca o napa.noxcax TO~T~JBeHHOCTH, TaKHX KaK napa.nox-
Cbl ru66ca H 3HHlliTeHHa · • 
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na.naM K 1 -+ 2 rr H K ~ .... 3 rr" • EcTeCTBeHHO, 4.To npouecc 

aHallH3a pa.D,HKallbHblM ofipa30M H3MeHHeT HCXO.D,HOe BHyT

peHee COCTOHHHe qacTHUbl /cynepn03HUHH a 1K} + a 2 K~ 
nepexo.D.HT c aepoHTHOCTLIO i a 1!

2 B K j nu6o - c aepoHT

HOCTLIO ! a 2 ! 2 - B K 2 /, H, B o6IUeM cnyqae, 3TO 

BllHHHHe He MO:>KeT fiblTb CBe.D,eHO K HyniO. JlCHO TaK:>Ke, 

4.TO 3.D,eCb Hellb3H CCblllaTbCH Ha ".. • KOHe4.HOCTb B3aHMO

.D,eHCTBH.II Me:>K.D.Y Ofi'beKTOM H H3MepHTenLHblM npHfiOpOM, 

ofiycnoaneHHYIO CaMHM CyiUeCTBOBaHHeM KBaHTa .D,eHCT

BH.II • • • ", noCKOllbKY 3.D,eCL HeT HH "KBaHTa .D,eHCTBH.II", 

HH .na:>Ke caM oro "H3MepHTenLHoro npu6opa" *"' 
)l;onyCTHM Tenepb, 4.TO HHTepecyroTC.II aepO.IITHOCT.IIMH 

ofipa30~aHH.II .D,pyrHX COCTOXHHH, a HMeHHO - COCTOHHHH 

K0 H K 0 • B MaTeMaTH4.eCKOM nnaHe .nn.11 oTBeTa Ha 3TOT 

aonpoc Ha.no npe.ncTaBHTL HCXO.D.HOe cocTOHHHe a 1 K~ + a 2 K; 

B BH.D.e cynepno 3HUHH {3
1 

K0 f3 K
o a 1 + a 

+ 2 ' r.ne f3 I = . 2 H 
y2 

~a f3 2 = _..'::2... ; TOr .D,a HCKOMble aepo.IITHOCTH paBHbl COOT-

\: 2 2 
aeTCTBeHHO I {3 1 I H I {3 2 ! . qTo :>Ke xacaeTcH <l!aKTH4.eCKOH 

peanH3aUHH cocTOHHHH K 0 
H K 0

, TO .nn.11 Hee HY:>KHbl coon~eT
CTBYIOIUHe aHanH3aTOpbl. liMB MOryT, HallpHMep, fiblTb nen

TOHHble pacna.nbl K 0 
.... n- e + v H K 0 

.... rr+ e- ~ unu JI.D.ep

Hble B3aHMo.neucTBH.II c o6pa3oBaHHeM K+ -Me30HOB nu6o 

K-- Me 30HOB. 3TH aHanu 3a TOpbl CHoaa pa.IJ.HKanLHO H3Me

H.lllOT HCXO.D.HOe COCTO.IIHHe, llpH4.eM COBeprneHHO HHa4.e, 4.eM 

~ B uen.IIX ynporueHHH MO:>KHO npeHefipeqb OTHOCHTenLHO 
oqeHL Manou aepo.IITHOCTLIO pacna.na K ~ .... 3 rr. 

**Pacna.D, npOHCXO.D,HT He3aBHCHMO OT TOrO, perHCTpH
pyeTC.II oH HnH He perucTpupyeTc.ll. CooTBeTCTBYJOIIUie H3-
MepHTenLHble ycTpOHCTBa /ny3blpbKOBble KaMepbi H T .n.j 
He .IIBll.lllOTC.II KBaHTOBOMeXaHH4.eCKHMH aHallH3aTopaMH, OHH 
He OKa3biBaiOT HHKaKOrO BllH.IIHH.II HI;J Ha BepO.IITHOCTb pacna
.D,a, HH Ha ero THn. li.Jl.IlaXOMOB /I, C nonHbiM. OCHOBaHHeM 
rOBOpHT, 4.TO B 3THX ycnOBH.IIX OTHOCHTenLHOCTb no OTHO

llieHHlO K THny npHfiopa CMeH.IIeTC.II OTHOCHTellbH~fl~IO no 
OTHOllieHHlO K THny B3aHMO.D,eHCTBH.II /CM. TaK:>Ke 

6 j. 
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aHaJIH3aTopw, sw~eJIBro~e cocTOBHHe K} H K2 . 3a

MeTHM, TaK:>Ke, l.JTO o6cy~aeMwii: npou.ecc, KaK H B nepBOM 

CJiyl.Jae, HHKaK He CBB3aH C CyiiJ.eCTBOBaHHeM KBaHTa ~eii:cT

BHB 1i . 

HcnoJib30BaHHe aHanuJaTopos, sw~enBro~x K ~- H 

!_2 -MeJoHw, HCKnrol.faeT aHaJIH3aTopw, sw~eJIBIO~e K
0
-H 

K 0 -MeJoHw. 06a Tuna aHaJIHJaTopoB l}lH3B1.fecKH Hecos

MeCTHMW, Me:>K;:J;Y HHMH CyiiJ.eCTByeT OTHOWeHHe ~OnOJIHHTeJib

HOCTH, KOTOpoe MO:>KeT 6WTb Bhlpa:>KeHO KaK B onepaTOpHOM 

BH~e, TalC H B BH~e COOTHOWeHHB Heonpe~eJieHHOCTH. Onepa

TOp A c co6cTBeHHWMH cocTOBHHHMH K 1 H K:f, o6Jia~aro
~MH onpe~eJieHHWMH 3Ha1.feHHBMH CP -qeTHOCTH, MO:>KHo 

H306pa3HTb B ~HaroHaJibHOM npe~CTaBJieHHH B BH~e MaTpH

ll.hl ( 6 ~1 ) . B 3TOM :>Ke npe~cTaB!!_eHHH onepaTopy B c 

co6cTBeHHbiMH cocTOBHHBMH K 0 H K 0
, o6Jia~aro~MH on

pe~eJiecfH~MH 3Hal.JeHHBMH CTpaH!fOC ... TI!_, CO!>T.,!3eTCTByeT MaT

PHU.a ( 1 O ). Hx KOMMyTaTop C =A.B- B .A OTJIHl.feH OT 

HYJIJI: 

c = ( 1 0 )( 0 1 ) - ( 0 1 ) ( 1 0 ) = 2 ( 0 1 ) . 
0 -1 1 0 1 0 0 -1 -1 0 

IIo~qepKHeM, l.JTO noJiyl.feHHoe KOMMyTaU.HOHHoe paBeHCTBo, 

B oTJIHl.fHe or paseHCTBa x· p -p·x=ifi, He co~ep:>KHT seJiu

l.fHHW 1i' . lJ03TOMY BhlTeKaiDIIJ.ee H3 Hero COOTHOWeHHe 

Heonpe~eJieHHOCTH TaK:>Ke HHKaK He CBB3aHO C nOCTOBHHOH 

lJJiaHKa *. KaK H3BeCTHO /eM., HanpHMep, 117 /,cTp. 51/, 
OHO HMeeT BH~ 

(L'1A)2 • (L1 B)2 ~-tIC '2, 

r~e C - cpe~Hee 3Ha1.feHHe BenHl.JHHW C , a ( L1 A) 2 
H 

(~ - -~ucnepcuu senul.JHH A H B; l.fHCJieHHble JHal.feHHB 

"'-Koop~HHaTa -a-HMnyJibC K -MeJoHa ~o aKTa pacna~a. 
a TaK:>Ke KOOp~HHaThl H HMnyJibChl BTOpHl.JHhlX l.JaCTHU., B03-
HHKaiD~X B peJyJibTaTe pacna~a, CBJI3aHbl 06bi1.JHbiMH COOT
HOWeHHBMH Heonpe~eJieHHOCTH i1 X • i1 p ,.., 1'1 • 3TO He 
OTMeHBeT TOrO I}JaKTa, l.JTO pa3Hble THnhl pacna.n;a OXBaTbi
BaiOTCJI COOTHOWeHHeM Heonpe~eJieHHOCTH, He CO.I{ep:>Ka~M 
fl. lJOCJie~Hee HMeeT MeCTO H COXpaHBeT CBOID I}JopMy HeJa
BHCHMO OT TOrO, KaK HMeHHO perHCTpHpyroTCJI BTOpHl.JHble 
l.JaCTHU.bl - no HX KOOp~HaTaM HJIH no HMnyJibCaM. 
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C , (~ H [fiB)2 Bhlpa:>KaiOTCB qepe3 KO:;»I}llllHIJ.HeHThl 

a 1 H a 2 HCXO~Hoii: cynepno3HIJ.HH a 1K~ +a
2 
K~ /HJIH 

qepe 3 K031}lcllHU.HeHTW {3 1 H f3 2 I. 
HToroswii: BWBO~ TaKos: nose~eHue HeiiTpaJibHbiX K-Me-

30HOB, KaK I}JopMaJibHO-MaTeMaTHl.JeCKH, TalC H no CYIIJ.eCTBY 

OnHCWBaeTCB npHHIJ.HnOM ~OnOJIHHTeJibHOCTH, HHKaK He CBJI-

3aHHhlM C BeJIHl.JHHOH 1i , HO BO BCeX OCTaJibHbiX OTHOWeHHJIX 

COBna~aiO~M C 06hl1.JHhlM KBaHTOBOMeXaHHl.JeCKHM npuH

U.HnOM ~onoJIHHTeJibHOCTH. Ba:>KHO, l.JTO B HHTepecyroiiJ.eM 

Hac ceii:qac nJiaHe HeiiTpaJibHwe K -Me30HW He BBJIJIIDTCJI 

l.feM-TO HCKJIIOl.JHTeJibHhlM. ~JIB TOrO 1.JT06hl B 3TOM y6e

~HTbCB, paCCMOTpHM Ol.JeHb CTapwii: BOnpoc 0 nOJIBpHJa

U.HOHHbiX CBOHCTBaX CBeTa. 

IIycTb l}loToH o6Jia~aeT onpe~eJieHHWM no BeJIHl.JHHe 

HMnyJibCOM, HanpaBJieHHWM no ocH OZ. Tor~a nro6oe ero 

COCTOJIHHe MO:>KHO OnHCaTb cynepn03HU.Heii: KaKHX-JIH60 ~BYX 

COCTOJIHHH, nOJIJipH30BaHHhlX BO B3aHMHO-nepneH~HKYJIBpHhlX 

nJIOCKOCTBx, HanpuMep, - B nJiocKocTBX XOZ u YOZ . 
~JIB aHaJIH3a nOJIJipH3aU.HOHHOrO COCTOBHHJI Ha~O nOCTaBHTb 

Ha nyTH I}JOTOHa COOTBeTCTBYIDIIJ.HM o6pa30M OpHeHTHpOBaH

HYIO npH3MY HHKOJIB. IIocJie Hee l}loTOH c onpe~eJieHHWMH 
BepOJITHOCTBMH OKa3WBaeTCB B O~HOM H3 6a3HCHhlX co

CTOBHHH, r.e. ero csoiicTBa pe3KO H3MeHJIIOTCB. EcJIH no

sepHyTb HHKOJib Ha yroJI () , TO aHaJIH3 6y~eT OTHOCHTbCJI 

K ,ApyrHM 6a3HCHhlM HanpaBJieHHBM; B pe3yJibTaTe TaKoro 

aHaJIH3a COCTOBHHe I}JOTOHa CHOBa CHJibHO H3MeHJieTCB, HO 

HHal.Je, l.JeM B nepBOM CJiyl.Jae. B Kal.feCTBe 6a3HCHhlX COCTOJI

HHH MO:>KHO, npH :>KenaHHH, Bhl6paTb .I{Ba COCTOBHHJI C IJ.HpKy

JIBpHbiMH noJIBpH3aU.HBMH npoTHBonoJIO:>KHWX 3HaKoB. Tenepb 

aHaJIH3 npOH3BO~HTCJI C nOMOIIJ.biD npH3Mbl cl>peHeJIJI, H I}JOTOH 

OKa3WBaeTCB y:>Ke IJ.HPKYJIBpHO nOJIJIPH30BaHHhlM. 

JICHO, l.JTO BCe 3TH pa3JIH1.JHble aHaJIH3aTOphl I}JH3H1.feCKH 

HeCOBMeCTHMhl, HCnOJib30BaHHe O~HOrO H3 HHX nOJIHOCTbiD 

HCKJIIOl.faeT B03MO:>KHOCTb ynorpe6JieHHJI nro6oro .I{pyroro. 

CooTBeTCTBYIO~e HM onepaTopbl He KOMMYTHpyroT Me~y 

co6oii:. HMeiDT, CJie~OBaTeJibHO, MeCTO H COOTHOWeHHJIHeon

pe.I{eJieHHOCTH, aHaJIOrHl.JHhle TOMY, KOTOpoe 6b1JIO paCCMOT

peHo B CBJI3H co csoii:cTBaMH Heii:TpaJibHbiX K -Me30HOB. 

TaKHM o6pa3oM, H J.I{eCb pel.fb ~eT o npuHu.une .I{onoJIHH

TeJibHOCTH, He HMeiDIIJ.eM HHKaJCOrO OTHOWeHHB IC ICBaHTY 

~eii:CTBHJI. 
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06paTBBWBCL K CBOHCTBaM npoeKIJ;BH CIIBHa KaKOH"JIB60 

'laCTBIJ;LI, HeMe,n;neHHO rrpu,n;eM K TaKBM )Ke BLIBO,IJ;aM. AHaJIB· 

3aTopaMB 3,IJ;eCL MOryT CJI~BTL MarHBTHLie 3epKaJia BJIB 

TaKBe ycTaHOBKB, KaK B OIILITaX IJITepHa B repnaxa. 0CL, Ha 

KOTOPYID IlpOeKTBpyeTCB CIIBH 'laCTBIJ;LI, Ja,n;aeTCH Harrpaa· 

neHBeM MarHBTHoro rronB aHaJIB3aTopa. AHanuJaTopLI, pea

JIB3YIOIIJ;Be rrpoeKIJ;BB CIIBHa Ha pa3HLie OCB, BBHLIM o6pa30M 

HeCOBMeCTBMLI: MarHBTHOe IIOJie MO)KeT BMeTL JIB60 O)J.HO, 

nu6o ,n;pyroe, nu6o TpeTLe HarrpaaneHue, HO He HeCKOJILKo 

o.n;HoapeMeHHo. CHoaa IIOBBJIBIDTCB HeKOMMYTBPYIDIIJ;Be orre

paTOpLI /.n;nB CIIBHa IIOJIOBBHa • B3BeCTHLie MaTpB.u;LIIJaynu/, 

BLITeKaiOIIJ;Be B3 HBX COOTHOWeHBB Heorrpe,n;eneHHOCTB, IIPBH

IJ;BII )J.OIIOJIHBTeJILHOCTB B CHOBa • 6e3 KaKBX"JIB60 CCLIJIOK 

Ha KOHCTaHTY 'fi. 
BeJIB'IBHa CIIBHa CBB3aHa, KOHe'IHO, C KBaHTOM ,n;eHCT· 

BBB i'i. Ho .n;nB o6cy)K,n;aeMoro aorrpoca 3TO o6CTOBTeJILCTBO 

He BMeeT 3Ha'leHBB XOTB 6LI IIOTOMy, 'ITO B Ka'leCTBe 

aHaJIB3aTOpOB MO)KHO BCIIOJIL30BaTL rrpo.u;eCCLI, 3aBBCBIIJ;He 

TOJILKO OT 'IBCJia CIIBHOBLIX KOMIIOHeHT, HO He OT a6COJIIDTHOH 

aenB'IBHLI crrBHa. B Ka'lecTBe rrpuMepa yKa)KeM Ha yrrpyroe 

pacceBHBe, o6yCJIOBJieHHOe CHJILHLIMB BJIH CJia6LIMH B3aBMO

,n;eHCTBBBMH. 

3. qaCTHLIM IlpBMepaM MO)KHO IlpH,n;a TL 06IIJ;yl0 filopMy. 

IIyCTL BeJIB'IBHe f, xapaKTepB3YIDIIJ;eH BHyTpeHHee COCTOBHHe 

CBCTeMLI, COOTBeTCTByeT OIIepaTop t, BMeiDIIJ;BH n C06· 

CTBeHHLIX 3Ha'leHBH f. B n OpTOrOHaJILHLIX C06CTBeHHLIX 

COCTOBHBH 0. . Tor,n;~ JII060e BHyTpeHHee COCTOBHBe CHC· 
I 

TeMLI MO)KeT 6LITL OIIBCaHO B BB,IJ;e cyrrepii03BIJ;BH 

n 

r.j; == ~ a. r.f;. 
I I I /1/ 

~JIB B3MepeHBB BeJIB'IBHLI f Ha,n;o BOCIIOJIL30BaTLCB COOT· 

BeTCTBYIDIIJ;BM crre.u;uanLHLIM aHaJIB3aTopoM. B peJyJILTaTe 

BCXO,IJ;HOe COCTOBHBe r.j; pa,n;BKaJILHO B3MeHBeTCB B C BepOBT· 

HOCTLID I a i 1
2 

rrepexo.n;BT B r.j; i , a B3MepBeMaB aeJIB'IBHa 

f IlpBHBMaeT 3Ha'leHBe f I · IJoae,n;eHBe CBCTeMLI, B006IIJ;e 

rOBOpB, OKa3LIBaeTCB CTaTBCTB'IeCKBM, BJIBBHBe rrpo.u;ecca 

B3MepeHBB Ha B3MepBeMLIH 06'LeKT • KOHe'IHLIM, CBeCTB ero 

K Hymo HeB03MO)KH0. 
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llyCTL HaC BHTepecyeT ,n;pyraB BeJIB'IBHa /1 , TaK)Ke 

xapaKTepuJyroiiJ;aB BHyTpeHHBe caoiicTBa cucTeMLI. Tor,n;a 

TO )Ke 

puaaTL 

CaMOe BCXO,IJ;HOe COCTOBHBe 0 CJie,n;yeT paCCMaT· 

B ,n;pyrOM rrpe,n;cTaBJieHBB B 3aiiBCLIBaTL B BB)J.e 

II 

0=~{3.¢,, 
I I I 

/2/ 

r,n;e ¢i - C06CTBeHHLie COCTOBHBB OIIepaTopa ;; • B pe3yJIL· 

TaTe B3MepeHBB, KOTOpoe IlpOB3BO)J.BTCB TerrepL ,n;pyrBM 

aHaJIB3aTOpOM, C BepOBTHOCTBMB : {3 i 1
2 peaJIB3YIDTCB ,n;py· 

rue KOHe'IHLie COCTOBHBH ¢. B COOTBeTCTBYIOIIJ;Be BM co6-
I 

CTBeHHLie 3Ha'leHBH 11 i · CHoaa rrpoBBJIBeTCB CTaTBCTB'Iec-

KBH xapaKTep IIOBe,n;eHBB CBCTeMLI B KOHe'IHOe BJIBBHBe 

rrpo.u;ecca B3MepeHBB. 

Ecnu orrepaTopLI t u 11 He KOMMYTBPYIOT, T.e. 

...... ,.. ..... "' 
f/1 -/lf =C,bO, /3/ 

TO paCCMaTpBBaeMLie B3MepeHBH HeJIL3H IlpOBCCTB O,IJ;HOBpe

MCHHO, He06XO,IJ;BMLie )J.JIB BX OCyiiJ;eCTBJieHBB aHaJIB3aTOpLI 

fiJB3B'ICCKB HeCOBMeCTHLI. qTO )Ke KacaeTCB peJyJILTaTOB 

BJMepeHBB BeJIB'IBH f B 11 , TO OHH CBBJaHLI COOTHOWeHHeM 

Heorrpe,n;eneHHOCTB 

2 2 1 - 2 
( i'l d · ( i'l11 ) >- 4 I c ! * /4/ 

* HepaaeHcTao 747 co,n;ep)KBTCB y)Ke a BJBecTHo:ii KHH)f(Ke 
B.re:ii3eH6epra /cM.fi8/ , CTJ?. 121/. ~JIB KOOp,IJ;BHaTLI 
X B BMIIYJILCa p, KOr,n;a xp"' -pX= iff, OHO IlpBHBMaeT 'laCT· 

~~My 1 06LI'IHOrO COOTHOWeHBH Heorrpe,n;eJieHHOCTH 
(l'l11.)2(/'lp)2 <._ q-1P . B 'IBCTO filu3B'IecKoM rrnaHe B nu

TepaType 06LI'IHO 06Cy)K,IJ;aeTCB TOJILKO 3TOT cyry6o 'laCTHLIH 
cnyqa:ii, rrpu'leM - ,n;a)Ke Tor.n;a, Kor,n;a pe'IL u,n;eT o caMLIX 
o6IIJ;BX caoiicTaax KBaHT<?Boii MexaHBKB. KpoMe yrroMBHYTLIX 
y)Ke BLIWe BCTOpH'IeCKBX rrpB'IBH, B KaKOH"TO Mepe 3,IJ.eCL, 
BepOBTHO, CLirpano pOJIL CTpeMJieHBe K KOHKpeTBJaiJ;HB 
B HarJIB,IJ;HOCTB; B KOHIJ;e KOHIJ;OB B03HBKJia Tpa,IJ.BIJ;BB, KOTO· 
paJI rrpuaena K TOMY, 'ITO o6IIJ;Be filuJB'IeCKBe rrpe,n;cTaaneHBB 
OKaJaJIBCL IIOrJIOIIJ;eHHLIMB 'laCTHLIMB. C TO'IKB 3peHBB IICB· 
xonoruu HayKB Jacn~aaeT crre.u;uanLHoro o6cy)K,n;eHBB 
cne,n;yroiiJ;B:ii rrapa,n;oKcaJILHLiii filaKT: H.liop, rroHBMaiDIIJ;B:ii 
IlpBHIJ;BII ,IJ.OIIOJIHBTCJILHOCTB O'leHL WBpOKO B pacrrpOCTpaHBID· 

(flpOJlOJVKeHH:e CHOCKii CM. Ha CTp. 12) • 
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Ecnu e~e ,IJ,o6aBHTL, 'ITO nepe-IHcneHHLie pe3yJILTaTLI OTHo

C.IITC.II I< mo6oii nape BeJIH'IHH l H J1 , TO CTaHeT .IICHbiM 

CJie,IJ,yiO~HH HTOrOBbiH BbiBO,IJ,: BC.II CHTyaiJ;H.II B IJ;eJIOM, BO 

BCeX ,IJ,eTaJI.IIX OnHCLIBaeTC.II KBaHTOBOMeXaHH'IeCKHM npHH

IJ;HnOM ,IJ,OnOJIHHTeJILHOCTH, KOTOpbiH HH B KaKOH Mepe He 

OnHpaeTC.II Ha cy~eCTBOBaHHe KBaHTa ,IJ,eHCTBH.II -fi. 
C ,Il,pyroii CTOpOHLI, XOpOWO H3BeCTHO, 'ITO HMeiOTC.II 

CJiyqaH, - HMeHHO OHH, B OCHOBHOM, H 06Cy)I(,IJ,aiOTC.II B JIH

TepaType H 0 HHX WJia pe'IL B Ha'laJie CTaTLH, - I<Or,IJ,a 

npHHIJ;Hn ,IJ,OnOJIHHTeJILHOCTH TeCHeHWHM o6pa30M CB.II3aH 

C KOHCTaHTOH 11. MLI He OTpunaeM C~eCTBOBaHH.II TaKHX 

CHTyaiJ;HH, HO nO,IJ,'IepKHBaeM, 'ITO OHH BOBCe He .IIBJI.IIIOTC.II 

e,IJ,HHCTBeHHO B03MO)I(Hb1MH; Hap.II.IJ.Y C HHMH cymecTByeT 

TaK)I(e ,Il,pyroii THn CHTyau;HH, B KOTOpbiX KBaHTOBOMeX8HH

. 'leCKHH npHHIJ;Hn ,IJ,OnOJIHHTeJILHOCTH He HMeeT OTHOWeHH.II I< fl. 
0Tcro,IJ,a cne,IJ,yeT, 'ITO cymecTBOBaHue KBaHTa ,IJ,eiicTBH.II 

He MO)I(eT C'I8TaTLC.II <ll838'1eCK8M OCHOBaH8eM np8HIJ;8na 

,IJ,OnOJIH8TeJILHOCTH. llp8'1HHbl nO.IIBJieH8.11 3TOrO np8HIJ;Hna 

8MeroT 6onee rny6oK8ii 8 6onee o6~ii xapaKTep, OH8 CB.II-

3aHLI CO BCeii COBOKynHOCTLIO OCHOBHLIX noJIO)I(eH8H KBaH

TOBOH MeXaH8K8 /TaK8X KaK cynepU038IJ;8H COCTO.IIH8H, 

83MeHeH8e COCTO.IIH8.11 B npou;ecce 83MepeH8.11, CB.II3L 83-

MepeH8H C onepaTopaM8, 8X C06CTBeHHbiM8 3Ha'leH8JIM8 

8 C06CTBeHHLIM8 COCTO.IIH8.11M8/. KBaHT ,IJ,eHCTB8.11 - TOJILKO 

<llopMa, B KOTOpoii BLipa)l(aJOTC.II 8 KOHKpeT838PYIOTC.II yKa-

3aHHLie np8'18HLI ,IJ,JI.II O,IJ,Horo 83 KJiaccoa npou;eccoa; Knacc 

3TOT, XOTJI 8 O'leHL Ba)I(HLIH, HO BCe )l(e He e,IJ,8HCTBeHHO 

B03MO)I(HLIH. 

KaK y)l(e OTMe'laJIOCL BLIWe, B Hero BXO,IJ,JIT npou;eCCLI, 

KaCaJO~eCJI TOJILKO TeX BeJIB'I8H, KOTOpLie 8Me10T KJiaCC8-

'leCK8e aHaJIOr8, CB.II3aHHLie C MeXaH8'1eCK8M ,IJ,B8)1(eH8eM. 

flpaKTH'IeCK8 Kpyr TaK8X BeJIH'I8H orpaHH'I8BaeTC.II o6o6~eH

HLIM8 KOOp,IJ,8HaTaM8 8 8MnyJILCaM8, a Tal()l(e - 3Hepr8eH. 

In8H ero ,IJ,aneKo 3a· paMK8 KBaHTOBoii MexaH8K8, BHYTP8 
3T8x paMoK npoBO.IJ.8T caoii ,IJ,eTaJILHLIH aHaJI83 TOJILKO np8-
MeH8TeJILHO I< 'laCTHOMy CJIY'IaJO nap KaHOHH'IeCK8 conpJI· 
)I(eHHLIX BeJIB'I8H, OCTaBJIJIJI B TeH8 o6~e acneKTLI np8HIJ;Hna 
,IJ,OnOJIHHTeJILHOCT8. 
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B 'laCTHOCT8, KOHCTaHTa 1'i HMeeT CaMOe Henocpe,IJ,CTBeHHOe 

OTHOWeH8e I< BeJIH'I8HaM, xapaKTep83YIOmHM ,IJ,B8)1(eH8e C8C

TeMLI KaK e,IJ,8HOrO IJ;eJioro, HO He HMeeT OTHOWeHH.II I< cynep

n038IJ;8.11M no BHyTpeHH8M COCTO.IIHH.IIM C8CTeMLI. H3MeHeHHe 

COCTO.IIH8.11 C8CTeMLI BO BpeMeHH onpe,IJ,eJIJieTC.II ee raMBJIL• 

TOH8aHOM, T. e. - BeJIH'I8HOH, HMeromeii KJiaCC8'1eCK8H aHaJIOr. 

ll03TOMy 3,IJ,eCL nOCTO.IIHHa.ll llJiaHKa np8CYTCTByeT BCer,IJ,a, 

,IJ,a)l(e 8 Tor,IJ,a, Kor,IJ,a peqL H,IJ,eT o6 3BOJUOIJ;H8 BHyTpeHHero 

* COCTO.IIH8.11 • 

0.IJ.8H nyHKT, y)l(e 3aTpOHYTLiii paHee B CB.II38 co caoiicT

BaM8 Cn8HOBLIX npoeKIJ;8H, Tpe6yeT, nO)I(aJiyii, ,IJ,OnOJIH8TeJIL

Horo o6cy)I(,IJ,eH8.11. Bonpoc MO)I(HO nocTaB8TL TaK: noae,IJ,eH8e 

cynepn038IJ;8H no BHyTpeHH8M 6a38CHLIM COCTO.IIH8JIM ,IJ,eii

CTB8TeJILHO H8KaK He CB.II3aHO C cymeCTBOBaH8eM h, HO, 

MO)I(eT 6LITL, CBOHCTBa CaM8X 6a38CHLIX COCTO.IIH8H onpe

,IJ,eJI.IIIOTC.II KaK pa3 :)TOH KOHCTaHTOH 8, TeM CaMLIM, B KO· 

He'IHOM C'leTe, 8MeHHO OHa np8BO,IJ,8T K np8HIJ;8ny ,IJ,OnOJI· 

H8TeJILHOCT8 Tal()l(e H ,IJ,JIJI BHyTpeHH8X COCTOJIH8H C8CTeMLI'? 

0TBeT Ha 3TOT BOnpOC ,Il,OJI)I(eH 6LITL OTp8IJ;aTeJILHLIM. 

Bo-nepawx, o6cy)I(,IJ,aeMa.ll CB.113L Me)I(,IJ,Y 6a38CHLIM8 co

CTO.IIH8.11M8 8 KOHCTaHTOH "fi B p.II,IJ,e CJiyqaeB H8KaK He 

npocne)I(8BaeTC.II. llon.llp83au;uoHHLie caoiicTaa <lloToHa pac

cMaTp8BaroTc.ll 06LI'IHO B KBaHTOBOH MeXaH8Ke KaK He'ITO 

,IJ,aHHOe, 8CXO,IJ,HOe 8 He Tpe6yromee ,IJ,aJILHeiiwerO 06'LJIC

HeH8.11. CaMo cymecTaoaaH8e Teop88, ,IJ,aromeii Taxoe o6'L.IIc

HeH8e, xa)l(eTc.ll ceiiqac coaepweHHO npo6neMaT8'1HLIM. B 
cnyqae HeiiTpaJILHLIX K-Me30HOB no8CK8 .IJ.8HaM8'1ecxoii Teo

p88, 06'L.IICH.1110Ineii 8X BHyTpeHHIOIO CTPYKTypy, Ka)l(yTCJI 

6onee ecTeCTBeHHLIM8. O,IJ,HaKo noi<a 'ITO 8CKOMOH Teopu8 

HeT, 8 npaKT8'1eCKH BCe COrJiaCJITC.II C TeM, 'ITO ,IJ,JIJI ee 

nOCTpOeH8.11 06LI'IHLie KBaHTOBOMeXaH8'1eCK8e npe,IJ,CTaBJie

H8.11 .IIBHO He,IJ,OCTaTO'IHLI. Cne,IJ,oBaTeJILHO, ecn8 8CKOMa.ll 

Teop8.11 8 6y,IJ,eT CO,IJ,ep)l(aTL i'}, TO TOJILKO B Ka'leCTBe O,IJ,HOrO 

* Ecn8 qacTuna o6na,IJ,aeT HeHyneaoii Mac coil noxo.11 8 HeT 
BLip0)1(,IJ,eH8.11 BHyTpeHH8X COCTO.IIHHH no Macce. 3aMeTHM, 
BDpO'IeM, 'ITO BOnpoc 06 3BOJUOIJ;H8 BO BpeMeHH BLIXO,IJ,BT 
3a paMK8 o6cy)I(,Il,aeMoro B cTaTLe np8HIJ;Hna ,IJ,onoJIHHTenL
HOCT8. 
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H3 KOMnOHeHTOB~ KpOMe KOHCTaHTb! 'fl, OHa 06JI3aTeJIJ.HO 6y

,JJ;eT CBJI3aua e~e a c 'leM-TO .npyraM, noKa 'ITO ue H3BecT

HWM. B 3THX ycnoBHJIX rosopHTh o TOM, 'ITO HMeuuo ua

JIH'IHe KBaHTa .neiicTBHJI onpe.nenJieT suyTpeHHIOIO CTPYKTYPY 

ueii:Tpan~ouwx K -MeJouos, 6wno 6w no Meu~oweii Mepe ue

noraquo. 

Bo-sTopwx, ecna 6w ,JJ;8.)1(e H oKaJanoc~o, 'ITO TaKHe 

caoiicTaa, KaK Maccw HJIH apeMeua )1(113HH K~- a K2 -Me

Jouoa B KaKoii- TO Mepe CBJI3aHW C BeJIH'IHHOB 1i, 3TO 

HHCKOJlhKO He OTMeHHJIO 61o1 TOrO ~KTa, 'ITO KBaHT ,JJ;eBCTBBJI 

He HMeeT HBKaKoro OTHOWeHHJI K cy~eCTBOBaHBIO B CBOBCT

BaM cynepn03BUBB 3TBX COCTOJIHBB, a Be,JJ;J. BMeHHO 

cynepn03BUBB npBBO.JJ;JIT K 06C}')K,JJ;aeMWM HaMB OC06eHHOCTJIM 

npBHUBna ,JJ;OnOJIHHTeJihHOCTB. ,l(JIJI TOrO 'IT06hl paCCMOTpeTJ. 

3TY cTopouy .nena B uaa6onee 'IHCTOM aa.ne, none3HO nepeii:TH 

oT K -Me30HOB K .npyraM o6beKTaM, auyTpeHHJIJI CTPYKTypa 

KOTOphiX C .JJ;OCTaTO'IHOB TO'IHOCThiO On}JCWBaeTCJI COBpeMeH

HOB KBaHTOBOH MeXaHHKOB H ,JJ;eBCTBBTeJIJ.HO onpe.nenJieTCJI 

BeJIB'IHHOH 1i. 
TaKoMy ycnoBHIO y.nosneTaopJIIOT aTOMW HJIB npocTwe 

MOJieKyJIId. CTpyKTypa HX CTaUHOHapHidX COCTOJIHBH 3a,JJ;aeTCJI 

peweHHJIMH ypaaueHHJI Illpe.naurepa, T .e. co.nep)I(HT 1i; 
KOOp.JJ;BHaTid H BMnyJIJ.Cid aTOMHidX 3JieKTpOHOB CBJI3aHid 

COOTHOWeHHJIMB Heonpe.JJ;eJieHHOCTH, B npaBWX 'laCTJIX KOTO

phiX TaK)I(e CTOHT 1i. Bee 3TO aepuo, uo aepuo a .npyroe: 

KaKOBid 61d HH 61dJIH C06CTBeHHJ.Ie COCTOJIHHJI a TOMa ljJ i 

.JJ;JIJI HX cynepn03HUBH THna /1/ H /2/ HMeeT MeCTO npBHUHn 

,JJ;OnOJIHBTeJIJ.HOCTH, Blolpa)l(aeMWB B MaTeMaTH'IeCKOM nnaue 

COOTHOWeHHJIMH /3/ B /4/ B COBepweHHO He CBJI3aHHhiB C TeMH 

~KTopaMH, KOTopwe onpe.nenJIIOT KOHKpeTHYIO CTPYKTYPY 

6a3HCHJ.IX COCTOJIHBH. 

TaKHM o6pa30M, MO)I(HO CKa3aTJ., 'ITO .JJ;JIJI CBCTeM TBna 

aTOMOB, T.e • .JJ;JIJI CBCTeM, BHyTpeHHJIJI CTpyKTypa KOTOpldX 

onHCidBaeTCJI COBpeMeHHOB KBaHTOBOB MeXaHHKOB, e.JJ;HHidB 

npauuan .nononHBTen~ouocTB pac~ennJieTCJI ua .nsa Knacca: 

,JJ;OnOJIHHTeJihHOCTh .JJ;JIJI BeJIB'IHH, CXO.JJ;HJ.IX C X H p, BMeiO~X 

KJiaCCB'IeCKHe auanorB, H ,JJ;OnOJIHHTeJIJ.HOCTh .JJ;JIJI BeJIB'IHH, 

He BMeiO~X KJiaCCH'IeCKBX auanorOB H CBJI3aHHhiX C cynep

ll03HUBJIMB BHyTpeHHBX COCTOJIHHB. fiepBaJI TeCHO CBJI3aHa 

C KOHCTaHTOB fi, BTopaJI - BeT. ,ll;JIJI HeiiTpaJIJ.HhiX K -Me 30-
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HOB B .JJ;pyrax 06beKTOB, BHyTpeHHJIJI CTpyKTypa KOTOphiX 

HeB3BeCTHa, OCTaeTCJI ~KTB'IeCKB TOJihKO BTOpOH acneKT 

npBHUBna .JJ;OllOJIHBTeJIJ.HOCTB, He BMeiO~B OTHOWeHBJI K 'f\. 
B JaKJIIO'Ieuae no.nqepKHeM, 'ITO acnon~o3oaauuaJI a 

cTaT~oe «<IBlB'IecKaJI apryMeHTaUBJI ue co.nep)KHT HB'Iero 

oparauan~ouoro. Mw acxo.naM Bl o6~enpa3uauuwx «<laKTOB 

B TOJlhKO rpynnapyeM BX B COOTBeTCTBBB C HeKOTOpOii: e,JJ;HHOB 

TO'IKOii 3peuaJI. Be ecTecTaeuuocTJ. ycKOJIJ.JaeT o6wquo OT 

BHBMaHBJI no npB'IBHaM, CBJI3aHHJ.IM BCKJIIO'IBTeJIJ.HO C BC

TOpH'IeCKB CJIO)KHBWBMC.JI O.JJ;HOCTOpOHHBM OT60pOM MaTepaa

Jia, npasneKaeMoro .JJ;JIJI auaJIBJa «<IBlB'IecKoro co.nep)l(aHBB 

npBHUBna .JJ;OllOJIHBTeJlhHOCTB. 

Mue npBJITHO no6naro.napBTh o.B.BaCBJiheBa, r.H.Ko

llldJIOBa, A.A. T.RnKaua, ):(.C. qepuaacKoro a oco6euuo 

B.Jl.Jl106owaua Ja yqacTae a o6c}')K.neuaa a aa)I(Hide Ja
Me'laHBJI. 
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PyKonucr. noc•ynUAa 6 uaC>a•eAt.cKur1 o•C>eA 
29 oK•.116p.11 1974 zoC>a. 

Y CJIOBJUI 06MeHa 

IIpenpHHTLI H coo6111eHHH Ol1JUf paccbiJiafOTCH 6ecnnaTHO, Ha ocHoBe 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, Jia6opaTOpHHM, 

6H6JIHOTeKaM, Hay'!Hb!M rpynnaM H OT,lleJibHbiM y'leHbiM 6onee 50 CTpaH. 

Mbi mKH,llaeM, 'ITO nony'laTenH H3.llaHH:ii: Ol1Rl1 6Y.llYT caMH npoHB

JIHTb HHH{lHa THBY B 6ecnna THOH TIOCbJJIKe ny6JIHKa{lHH B ,I:(y6Hy. B TIOpH,llKe 

o6MeHa npHHHMafOTCH Hay'!HbJe KHHrH, )l(ypHaJibl, npenpHHTbl H HHOrO 

BH,lla ny6JIHKaUHH no TeMaTHKe Ol1Rl1. 

E,llHHCTBeHHbiH BH,ll ny6JIHKa{lHH,KOTOpbi:ii: HaM npHCbJJiaTb He CJie,lly· 

eT,- 3TO penpHHTbi / OTTHCKH eTa Te:ii:, y)l(e ony6JIHKOBaHHbiX B Hay'!HbiX 

)l(ypHanax/. 

B PH.lle cnyqaeB Mbi caMH o6pa111aeMCH K nonyqa TeJIHM HaJUHX H3.lla

HHH C npOCb60H 6ecnJia THO npHCJia Tb HaM KaKHe- JIH60 KHHrH HJIH 

BbiiTHCa Tb .[IJIH HaJUeH 6H6JIHOTeKH Hay'!Hble )l(ypHaJibl, H3.[1afOll.IHeCH B HX 

CTpaHaX. 

0TAeJibHbie 3aiip0Cbi 

l13.[1a TeJibCKHH OT .[leJI e)l(erO.[IHO BbiiTOJIHHeT OKOJIO 3 000 OT .[leJibHbiX 

Janpocoa Ha BbiCbiJIKY npenpHHTOB H coo6111eHHH Ol1Rl1. B TaKHX Ja

npocax cne.r:~yeT o6H3aTeJibHO yKa3biBaTb HH,lleKc JanpaiUHBaeMoro 

H3.[1aHHH. 

AApeca 

IlHCbMa no BCeM BonpocaM o6MeHa ny6nHKallHHMH, a TaK)I(e Janpo-

Cbi Ha OT.[IeJibHbie H3.llaHHH cne.r:~yeT HanpaBJIHTb no a.r:~pecy: 

101000 MocKea, 
TAaeHblii no'lmaMm, n/JI 79. 
H3oameA bcKuii omoe/1 
06oeouHeHHozo uHcmumyma 
JIOepHbiX UCC/Ie006QHUU. 

A.r:~pec .[IJIH nOCbiJIKH BCeX ny6JIHKa{lHH B nOpH.[IKe 06MeHa, a TaK)I(e 

.[IJIH 6ecnnaTHOH no,llnHCKH Ha Hay'!Hble )l(ypHaJibl: 

101000 MocKea, 
TAaeHblii no'lmaMm, n/JI 79. 
llay'IHo-mexHu'lecKaJI 6u6AuomeKa 
06oeouHeHHozo uHcmumyma 
JIOepHbiX UCC/Ie006QHUU. 


