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B nocneaaee Bp'eMH aceo5mee BHIIMaaae npHanexaeT aonpoc,- a Kaxoa Mepe Bbtao

Llhl Pen>Ke/l/ o MepoMopqJHOCTH naprmanbHhiX aMnnHTYLl a f -nnocKOCTH a CBSI3H pe

soaaHCHbiX COCTOSIHU:.B: H 8C~MOTOTHKH 8Mfl1IHTYJlbl nponecca, YCT8HOB1I9HHble BM Jl1IH 

llOT9Hil~anbHOf'O paccestHHH HeperuiTHBHCTKHX '18CTHU, MOryT 6btTb nepeHeC9Hhl B KBBH

TOByiO Teopmo nonH. Bo aae.neana K .a.nccepTauu:u: .aaeTCR xpaTxm1 06sop pa6oT,. no-

. CBHIJ.l9HHbiX H3f'19HHIO 8H81IHTHlJ9CKHX• CBOACTB 8MllJIHTYJl B f -nnOCKOCTII H8 OCHOBe 

npe.o.cT~aneHIISI Maa.c.enbC~aMa H uccne.ooaaauro acHMIITOTH'iecxor<;> ,noae.aeHHH aMnJIHTY.ll 

pacceHHHR. 

~ co)KaneHf!ID, caMo npeacTaaneane Maa.nenbCTaMa HBnHeTcH npo6neM8TH"'.HbiM, 

ll03TOMY ~CT9C'!'B9HHO H8'18Tb H3)"'19HH9 BOnpoca · B P,8MKax XOpOWO H3B9CTHOA T90pHH 

15 
/2,3/ ~ 

B03Mfll.l~HHA. 8 pa OTax HCC1I9Jl0B8Jl0Cb 8CHMIITOTH1:f8CK08 IIOB~,ll8HH8 ·aMIIJIRTf,llbl 

paccestHHB M7TO.llOM peaopM8JIH38~HOHHOA: rpynni>r. npR'ISM B .llyxe H.lleA Pe.ll>Ke H Maa

.aenbCTa.Ma JinH nonyqeHHH SCHMIITOTHKH 8MIIJIH'fY,llbi paccestHRH no nepeMeHHOA: s (xaa.n~~-o 

paTa nonaoA aaepraa a cuM 

rpynnbi no nepeMeaaoll 

ucnonb3oaanacb LlH<flcjJepeauHanhHbie ypaaaeaHSI peaopM

KaanpaTa nepeLta'iH HMnynbCa ). nony'ieHHBS! TaKHM 

cnoco6oM a.MnnaTy.lla paccesatuJ HMeeT pe.ll*eeacxoe noae.aeaHe 

t<(l) 
l(s,t)={J(t)s • 

(I) 

Eonee ,lleTanbaoe aayqeaHe pacceHHHH penHTHBHCTCKHX qacTuu
141 

noxaaano. 'ITO nap-

UHanbH8SI 8MIIJIHTf,ll8 p8CC8SIHHH H8 MepOMOpcf>aa B -nnDCKOCTH, IIOSTOMy H3BJI8'18HH8 

' HH¢0pM8UHH 06 8CHMIITOTHK8 8.MIIJlHTy.llhl H3 ee 8.H8.JIHTH1:{8CKHX CBOA:CTB JlBn8KO He 

TPHBH8JlbHO. 

B nepaoa rfiase .llHccepTauaH aonpoc o B03MO>KHOCTH npe.llcTaaneHHH BMIIJIHTf.llbl 

\ p8CC8SIHHH B BH,ll8 ( 1 }1 8H8JIHTHqecmoc CBOA:CT 8.MIIJlHTf.Qbl B £ -nnOCKOCTH, CBH38.H-

HbiX COCTOSIHHSIX H 8CHMIITOTHK8 SMIIJIHTf Jlbl p8CC8SIHHSI H3f'I88TCH B _H8H6onee H3B8CTHOa 

OonaCTH TeOpHH nom! - KBaHTOBOJI sneKTI;'OLlHHaMHKe. npoCTel!lliHl! npHMep cjJaKTOpH38:"" 

-nn11 aMnnuTyllhl a aune (I) naeT a aM cjJopMyna BbiLleneHaSI IIHcjJpaKpacabiX ocot5eaaoc

rel!151. JlononHHTenbBbie _coo5pa>KeauSI ot5 aaanHTII'iBCKHX caollcTaax ae conep>Kal!lell 
/6/ ' 

HHcjJpaKp8CHbiX c;>Co6e_HHOCTe:R '18CTH 8MIIJIHT~Jlbl II03BO_JIHIOT B CJiyqae ane.xTpoa-cf>OTOH• 

Hero pacceHHHH . H8ATH ypOB8Hb CHCT8Mbl 9f18KTpOH-II03HTpOH C p8,llH8JibHLIM KBSHTOBbiM 

'll!CJIOM HfJlb 1 a ~ IIp8,ll8JlbHOM cnyqae p8CC8SIHHH '18CTHU C HepaBHbiMH M8CC8MH (Mac

C3 O~HOA H3 '18CTHU.CTp8MH1CH K 6eCKOH8'1HOCTH} nonyqHTb 3H8'18HH8 ypoaaeA:, COBna-
:2 -- ' 17/ 

narol!lee a HH3l!IeM no _e nput5nu>Keauu c <flopMynoll 3oMMepcjJenbna • 

Jlanee B pa6o~e HCcnenye~CH pacceHHHe CKBJIHpHMX 'IBCTHU B KYJIOHOBCKOM none 

C yqeTOM B38HMO,ll9~CTBHSI C KBSHTOBSHHbiM 9JI8KTpOMSrHHTHbiM noneM~ ·nacne BbiJlene

HHSl HHci>paKp8.CHbiX. OC06eHHf?CTeA 8MflnHTyJla p:accestHHSI BO BTOpOM nopSI.llKS Teop~H , 

B03MYUl8HHA, HM99T _BHll 
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Bhlaeneaae aa¢paxpacah!X oco5eaaocTell noasonano. aa5aBHTbCH OT senpHHTHoro. c 

TO'IKH ·apei!HH' peHOpMrpynm.i 'lnBHa BHaa .fn 2 -t- , oaHaKO,.'BTOpOll 'lneH B (2) TaJt
m2 

IKB aaeT HBpe.r:i)KBBBCKO& DOBeaeHHB aMnnHT,Yllhl. l13y'leHBB COOTBBTCTB,YIOlUBX oapnB-

jiJibHhiX SMDnHT,Ya' DOK83b1Ba&T, 'ITO 9TOT 'lnBH .aaeT p83pe3 aMDnHTyahl B -nnocK.oC't 

'l'Ho . 3TO HH31UHll DO TBOpHB B03M,YlUeHBll BKnaa B p83pB3 npa .)''leTa· TOnbKO DOTBH!lRanb-

pOro aaaaMoaellcTaaa. CyMMBpoaaaae no peaopMrpynne nonJOCHhiX a ( -nnocKOCTR 

qneaoa aaeT o5bi'IH,YJO an11 KynoaoacKoro aaaHMoaellcTBRH TpaeKToparo Pea""e181• 

Baaay aanH'IBII paapeaoa a -nnOCKOCTH B3,Y'IeHae aCHMDTOTHKH aMDnHT,Yahl. pac-

ceauasr ·a· OTLicKauae caa3auuLix cocTosuaa cacTeMhl qacTuu npe.acTaanHtoTCR Tenepb 
. . • . I~ 

pa3HhiMH 38J:la'laMH. Ha npaMepe pacceiiHHH cnaaopaoa '!aCTB!lhl a xynoaoacKOM none. 
' ' 

aa.auo, qTo .ana nonyqeuusr ypoauea CB.R38HHbiX cocTostHua ua.ao .o.enaTb pa3no>Keuae ue 
2 • -

e · , cKon&Ko no e lvW , rae CTOnbKO no w -sueprHH CB.R3H: B o6n8CTH CBR38H~ 

HhiX COCTOHHHll 3TOT napaM&Tp ,Y)Ke HB Man H C,YMMllpOBaHRB RMBHHO TaKHX qneHOB aaeT 

npaaanbHhiJt peayn&TaT, /lnll Sb!IICHBHIIII DpHBMOS C'IBTa S Cn,Y'!Se SMnnBT,Yabl, coaep-

""ameli cnaHOBble CTpyKT,Ypbl, 5hln npoaenaH pac'!eT TpaeKTOplla· Pea""e ana cny'!a!l 
·191 . . . ,· /8/ 

aneKTpOH-n03HTpOHHOrO pSCCe!IHBH H pacceHHHH ¢epMHOH8 HS 5030He 
0 

J<aK H 

CneayeT 0)KHaSTb0 npHMeHeHHe MBToaa peHOpMrpynnbl K HHSapaaHTHhiM SMDnHT,YaSM 

·He .0.89T HHcflopM:atUIH 0 CBH38HHhlX COCTO.RHHHX CHCT9Mbl - BCe OHH HMGIOT Hepe,a>Keea

CKOe noseaeaae. B cny'lae sneKTpoa-noaaTpOHHoro pacceaHHH aMnnHTyay s ~HcTeMe 

lt9HTpa Mac(: MO>KHO pa36HTb H8 qacTH, COOTB9TCTBYIOLUHe nepeX0.0.8M CHHrneT-CHHrneT 

H TpHnn&T-TpHnneT. npaMBHeHHB p&HOpMrpyn!lbl K CHHrnBTHOll 8MnnHTyae. Cpaay. )1{8 

aaeT KynoHoSCK.YJO ~paeKTopa!O Pea""e• a TpHnneTaoa aMnnHTyae on~Tb npHC,YTCTB,YJOT 

HBpea)KeBBCKBB 'lnBHbl, npa paCCMOTpeHHB aMnnHT.)'ahl p8CCBIIHRH ¢epMHOHa Ha 5030HB 

a CUM noKa3aao. qTo qneuw • .aaromo:e uepe.a>KeeacKoe ·noae.aeu~e aMnnuTy.O.bl• ~PH 

.CTpeMneHHH • MaCCbl 5030Ha K 5&CKOHe'IHOCTH nepexoaHT S qneHbl, aaJOlUHB p83pe3 S 

·. ( -nnOCitOCT~ npH nOTBH!lHanbH.OM paCCBHHHH CnHHOpHOll '!aCTH!lbl,· nonb3,YIICb 3THM . ' 

'DpHHUHIIOM COOTB9TCTBHR' , MO>KHO Bbi.09nHTb, ttnGHbi, .ll8J0UlH9 IIpH CfMMHpOB8HHH HX 

no peaopMrpynne xynoHoscKyro TpaeKTopuro Pea""e· 

PaC'!BTbl nepeoa rnasbl BCTb, no cy .llleCTsy, TBOpBTH'IBCKHll 9KCnepHMBHT: pac

CMaTpHBaJOTCH npOCTBlllUHB auaqia,MMbl TeOpHH B03M,YlUeHnll H. ,YKa3hlBaJOTCH CnOC05bl 

Bblaen~HHII 'lnBHOS, i:!aJOlUHX npB C,YMMBpOS8HHH no p&HOpM8nH3a!lHOHHOll ,rpynne. TpaeK

TOpHJO Pea""e, onpeaenaromy10 yposua CHCTeMbl. OcuosHbiM xpaTepaeM OT5opa ".Y""Hb!X 

'1119HOB RBnReTCR, 'IIp8BHnbH8R 8CHMnTOTH~8' IIO nepe,oaqe HMDfnbCa HnH B03MO>K~8R 

.auanorHR C IIOT9HilH8nbHbiM p8CC9RHH9Mt i-.oe TO'IHO 83B9CTHbl p83p93bl II8pllH8nbHbiX 

aMnmiTya S , ( -nnoCKOCTB, 0aH8KO TaKaH npone.t:typa SO MHOrHX cny'!aHX MO)KBT 

~!.IT& aaTpyanaTenbHoll. XopOWHM. npHMepoM aToro asnHBTCII anexTpOMarnaTuoe pac-. /~ 
CBIIHHB Clt8nllpHb1X . '!aCTB!l o BTOpOll DOpHaOK TBOpHB S03M,YlUBHHll aaJOT 'lneHbl C 

'nnoxoA 8CHMDTOTHKOA' DO 
• a qeTaepThiA nopsu;ox: nenHKOM HM89T 'npaaunbHyJO 

8CBMIITOTHKy', Ho STO Bbipa>Keuue-ue a~nReTcR socnpouaseneu~eM no peuopurpynne 

qneuoa ~Toporo nopa:O.xa c ··npa~HnbHoA acHMIITOTHxoa•. TaxHM ot5pa3oM, Mbl .a.on>KHhl 

4 

-(' 

·~ 

KaK-TO paaaenHT&:qneHbl c •npasanbHOll acaMnTOTHKOA'. Ha noMOlUb _npaxoaHT coo6-

p8)KeHBB, 'ITO an11 onpeaeneuaa· ypoeaea aHepraa ".Y"""o· nony'IHTb paano)Keuae aMnnaT,Y

p.bl no CTenBBHM- e 2 /{lf • npa Sbi'IHCneHBH SMnnHTyaM no TBOpHH S03M,Y1UeHHll Mbl 
n 

nonyqaeM shlpa""euall saaa e <I> ( s, t )I ( s, t ) , rae · I( s, t) .. ,. npa_ npu6na~e-

HHH B It nopory pBSKilHHo Paa5BB811 <I> (s, t) Ha C.)'MM,Y rp 1 (s, t) +·rp 2 (~, t ) , 

. rae nepsblll qneu KOHe'IBH, a sTopoll o5pamaeTCH 

rosoMy 3uaqeuuJO, Mbi .sbl.o.ena:eM rnaauble B CMblcne pa3na>KeHHR no 

S H,Ynb npH CTp&MnBHHH S 

.e2/.JW 

K .nopo-

qneubl. 

J1pHMBHeHH_B TaKOll nponeaypbl D03BOnlleT S cny;ae pacceHHBII CJtanHpHbiX qaCTH!l, J<alt 

a so scex npeahlaymax, llocTpoHTb npaslln&H.)'IO TpaeKTOpBIO Pea""e• l<oHB'IHO, noKa. 

3TOT penenT MO.)KHO paCCMaTpBSaTb DHWb KSK 3MnHpH'IBCKOB npaaBnO, 

BTopaH qaCTb aaccepTallHH nOCSHilleHa H3,Y'IBHHIO KSa3HODTH'!eCKOro MBToaa S 

TeOpHH nonH/IO/• C,YTb ero COCTOHT S TOM, 'ITO an11 OnHCaHHH CHCTeMbl H3 asyX qac-' 

TRU B CllM HCnODb3.)'BTCH ypaaHBHHe TBD8 UJpeaaHrepa 

(E 2 - m 2 - p 2 ) !fr(p) • f V(E ,p, p')l/l(p')crp' (3) 

C af)o6tUeHHbJM KOMnneKCHbiM UOT9HUH8nOM, 388HCSitUHM OT 9H.9pr'BH H HMnynbCOB 118CTH.-:. 

MHHMall '!SCTb nOTBH!lHana IISnHeTCH XSpBKTBpRCTHKOll H&ynpyrHX nponeCCOS H xapaK

TBpR3,YeT nornolUeHHB B CHCTeMe. 05o51UBHHblll noTeH!lH8n V !IBnHBTCII auanHTH'IBCKOll 
2 . 

q,yuKnHell nepeMenuoll E c paapeaaMB sa on& aellcTBHTBnbHoll oca. 3TOT · !'eToa 

no3sOnHBT, C oaHi)li CTOpOHbl
0 

H8liTH aMnDHT,Y.<iy paCCBHHHH, a, C apyroll CTOpOHbl, 

H3,Y'IHTb CTpyKT.YP.Y CBII38HHbiX COCTOHHHll. 

EcnH nocTaSHTb aaaaqy onHcauaH .Ton&KO aMnr.HT,Y ahl· pacceHHHII, TO MO)KHO pac

cMaTpHBSTb .. 06061UBHHblll noTeH!lH8n, IIBnHJOlUHliCII <i>:(HKUHBll nHWb 3H&prHH H nepeaa'IH 

HMDynbCa - noxanbHbiA noTeHUR·an. 

Ba>KHbiM MoMeHTOM sanaeTCR B03MO>KHOCTb H8 OCHOB8HHH RH88pH8HTHOCTH OTHo

CHTBnbHO 3-MepHOll rpynnbl spameHHll paCCMOTpeHHII SMBCTO nonuoa aMnnaTyahl pacce-

. HHHH '!&THOll H HB.'IBTHOll aMnnHT,Yabl/lO/, KOTOpbiM npH nepexoae K napnaanbHbiM 

aMDnHTyaaM COOTBBTCTB,YIOT npOCTO aMnnHT,Yabl. C 'IBTHbiMB. H HB'IB!HbiMR . f Ha 

OCHOB9 LlHCnepCHOHHbiX COOTHOWeHHft MO>KHO • UOK838Tb, 

pOM HHTBpsane aueprHll npeacTaSHMbl B BHae: 

'ITO 9TH aMnnHTf.llbi B H9KOTo-

T ( E, (p'-p )
2

) 
( r(E,t) dt. 
2 t + ( 1 '-·1) • 

ll 

(4) 

Ha ypasueim~ (3) MO)KHO nony'IHTb HHTerpanhHbiB ypasueua11 Jin11 'IBTHbiX H ue:

qeTHbiX aMnnaTya·, npa'IBM s Toll ""e o6nacTB aHeprHll,' rae cnpaseanaebl ¢opMynLI 
- . . /II 12/ 
(4), 'IBTHblll H He'IBTHblll noTBHUH8nbl aonycKaiOT CnBKTpanbHOB npeacTaSDBHHB 

0 

V(E,(p'-p .. ) 2
) 

f U(E,v) dv • 
.. , ... 2 ,.2 v + (p - p) 

(5) 

' 5 



Taxe:M o6paao_M, aa.aaqa e:ccne.aoaaue:R aMnnHT)"ll.LI pacceHH~R cao.aHTca If secbMa 6nHa

xoA aa..o.aqe, HccneLtoaaaaoA Pea}Ke, n aepenstTHBHCTCKOA xaaaToao:A: MexanHxe: HH.ATH 

SHMHTHqecxne CBOftCTB8 H 8CHMIITOTHK)" p8CC8HHHSI HS IIOTeHUHane a·Hll8 

-vr 
f dv U(v) _e __ _ 

1'2 r 
V (r) (6) 

EcnH y~eCTb, qTo s.o.eCb Mbl HMeaM D.~no c, nHH9AHbiM HHTerpanbHbiM ypaBH9HHeM 

aMecTO nonyqaeMoro.npH acnonb3osaaaH npe.a.cTaaneHHSI ~au.a.enbCTaMa uenuue:A:aoro 
. 1111 . . . 

ypaBH9HHSI 1 TO MO>KHO .llYM8Tb1 liTO KB83HOIITHqecxn:lt M8TC?.O. 0KS>K9TCH B9CbM8 9cfr 

cP9KTRBHbiM npR R3Y'l9HRR CBOl!CTB aMnnHTyJUl pacceRHRR, 

Bo BTopoll rna~e .z:mccepTallHif Bb!BO.llHTCR ypaBH9HHe TH!Ia (3) .lln!I CHCT9Mbl R3 

.osyx paann'IHbiX CKanRpHbiX 'lacTnu. MeTo.o Bblso.oa ypasaeau,ll u aMnnnTy.ll pacce!IHHR 

np~.ll9MOHCTpHpOBaH Ha npHMepe peaK!lHll B aHHHrlin!IpHOM KaHane 

a+B_.a+B 

a+a ... b+b 

b + b ... b + b. (7) 

JlpyrHe KSHSnbl ?'liHTblBSIOTCSI BB9.0.8HH9M KOMIIneKCHb~X IIOT9HUHSnOB. nonyt~eHHble 
ypaBH9HHSI , D. SlOT B03MO}KH0CTb HCcne.a.oaaTb 8CHMIITOTHKy p8CC9SIHHSI p88KtlHlt 

a + a ... a '+ a 

.. a + b 

b + b 

(8) a + b 

b + b 
B S ;.;_ Ki>Hane. ¢yHKllHl{ rpuaa .z:tnR CHCT9M 

'IBCTH!l B peaKllHRX (7). Y.llOBneTBOpRIOT 

ypaBH9HHRM 

a,l a,~ 
c 0 

+ GIn ·K nm GmJ ' 

(9) 
0 0 

r.oe a,l = lill a, - cPYHKllHH rpaHa CB060.llHbiX 'IBCTRU, i 
0 

j ~ a, b • 

B8~8CTB8HHbi, ecnH )"tfHTbiBSTf? TOnbKO .O.B)"Xtf8CTHtfHbi8 COCTOHHHSI 
. .R.opa · K • ., 

CHCTeM ( aa ) H 
( b b ) , T.e. TOnbKO KaHanbl (7), H KoMnneKCHbl B o6meM cnyqae, 

B .llyxe pa60Tb/
101 

BBO.llHTCR .llByXBpeMeHHaH MaTpH'IHSH cPYHKUHH rpuaa G 
neTBOpHIO!llaH ypaBHGHHIO 

r.ae 

.I ~ •1 
a• 

I G ~ 1 

ao·l ~.,o·t 
G KG G 

Ypasaeaaro ( 10) MO>i<Ho npa.aaTb su.a1 13/' 

.. 

+ ••• 

-+2 ....... , 1 3 ... .. ·- ... .. .. .. , 
F(p ,E)G(p,p ,EJ-~fd qV(p,q,E)G(q,p~E)•li(p-p) 

1(.} ·v 

(2rr) 

6 

y.oos-

(10) 

( 11) 

(12) 

.. 

til 

-

r.oe . _.2 .. 2 2 2 ~ 
F

11 
(p ,E)=li

11
(p +m 1 -E J.,jp +m 1 , (13) 

a V (p .. , p'1 E) - MSTpHllft IIOT9HUH8n0B v,l (p, p', E). 

Bonuosa!I q,yuKUH!I c11cTeMbl 

ofr-'V - ·( y,•:.J (14) 
.... /11/ 

y.oosneTsopHeT cooT_seTCTByiOmeMy o.oaopo.oaoMy ypasueHHIO. KaK H paaee , .onH 

aMnnliTY.ll pacce>IHII>l MO>KHO nony'IIITb ypaBHGHHH nHnMaua-illBIIHrepa C nOKanbHbiMH 

noTeHUHM8MH. B paMKax TeopaH aoaMymeaalt noxaabxaaeTcst, qTo a TOA o5nacTH 

aHeprHI!, r.oe '19THbl9 II HG'leTHbl9 aMnllHTy.llbl HM910T npe.z:tcTaBnGHHe BH.llB (4), 

M8Tp1PIHbl8 aneMBHTbl M8Tp1IUbl_ qeTHbiX H aeqeTHblX., DOT9HUH8nOB ·aanHC_biB810TCSI B 

BH.ll9 .( 6) II aao6opoT • .LJ.anee Hcnonb3yiOTC!I SCIIMnTOTH'l9CKII9, CBOl!CTBa cneKTpanbHb!X 

itpa ·t--. oo • B cnyqae noTeJiuaanoa 
nJIOTHOCTell aMnnHTY.ll pacce!IHHH . r11 ( S, t) 

6ea Bbl'liHT8HHSI CHCT9M8 ypaBHBHHlt .anSI qeTbipex CDBKTpanbHblX nnOTHOCTeA plicna.a.a

eTCSI H8 ,nae O.llliH8Kf?BblB O.O.li0pO.C.Hbi8 CHCT8Mbl .a.itR cneKTp8nbHblX nnoTHOCTeR. 

, KOT0pbi8 HMBIOT peWBHH8 811.0.4 
r
00

(s,t),r
00

(s,t) H r_. (s,t), '••(s,t) 

~) a 
'•• (s,t) = 1 •• (s)t 

(16) 

'•• (s,t) 
~~:)(s)ta 

Aaanorui.Hblll BH.ll IIM99T BTOpaH napa cneKT~MbHbiX nnOTHOCTell. ct>yHKllHH 1- :;' ( s)'' 

B CBOIO oqepe.rib,y.QoBnSTBOpSilOT nape O.O.HH8KOBblX OJJ.HOpO.OHbiX CBCT9M 1 aaanorH'IHbiX· 

CllcTeMaM .onH r 
11 

VIa ypasaeaull .onH aonnosoll· q,yaKuHH ( 14) BbiBO.llH-rc', ypas· · 

HeHHH .z:tn!I BOnHOBbiX cPYHKUIIll, C00TB9TCTByiO!llUX COCTO>IH!I!IM C onpe.oeneHHbM yrno-

BblM MOMBHTOM f' 

'VII(;,;') 
(f) 2 m _....,, 

I i1 (p ) y f (p P ) " 
( 16) 

cf> 
1,1 npu aTOM OKS3b!BB9TCH, 'ITO ypaBH9HHH .z:tnH pa.oaanbHbiX BOnHOBbiX cPYHKUHll 

(a) 
a TO'IHOCTR cosna.oaroT c ypasaeHHHMH .on~ cPYHK!lHll 11 f ~ s) 

C .38MBHOA a H8 f , 

T.e. ypasueHHH .onH onpe.p;eneHHH a ( s) ecTb aaaniiTH'leCKOe npo.oonmeuue no t . · 
ypaaueualt, onpe.a.ensUOUlHX suepreTH'IBCKHA cneKTp CHCT8Mbi. EcnH CBSI38HHbiB COCTO

BHHSI cyiUeCTBYIOT
1 

TO ypaaHeH~UI .anst 8MDnHT)".0" p8CCBSIHHR HMSIOT 8CHMDTOTII'IBCK09 

pelll9HII9 Bll.llB ( 16). no '19THbiM II H9'19THbiM aMnnHTY.llBM pacce!IHHI1 BOCCTBHSBnH

saeTCll nonuaft aM!lniiTy.lla pacceHHHH. nocKOnbKY cacTeMa .on11 onpe.oeneHIIH cPYHKUHll· · 
(a) · (a) · 

1
11 

(s) pacna.oaeTCH HB .llB9 O.ll11HBK0Bbl9 CIICT9Mbl, TO cPYHKUIIH 1 11 (s) 

y.noaneTBOpHJOT- COOTHOlllBHHSIM 

-'•• ... ct.1,., 111• • cf 11h, (17) 

r.ne · C - UOCTOBHH8SI 1 • T.e • 

7 



I •• I •• f•b f be • 

(18) 

3TO Bblp8>K8HH8 .llBBT COOTHOWBHI!e MB>K.lly C8'i8HIIliMII/l4 /: KSK .llll¢¢epeHI11!8nb-

HbiMH ceqeHHHMH ynpyroro p8CC8SIHHSI, TSK H llOnHhiMH C8'18HHSIMH: 

(T (T 
•• bb 

(T 2 .. (19) 

B aaKnJOqeaue BTopoA rnaabl o6cy>K.aaeTCH penh Bblt{HTaTenhHhiX qneaoa. a noTea

uaanax, KOTOpbiS MoryT npaaecTa K aepe.u>KeeacKoMy noae.aeHHlO aM~nHTy.a paccesanst 

II HapyWI!Tb COOTHOW:HI!e ( f 9) M9>K.lly .llll¢¢epeHUI!MbHblMII 11n11 .llB>Ke UOnHblMII ce

tf8HHSIMH pac::ceSJHHH. 

B TpeTbeA rnaae .n~ccepTauu:a aayqaroTCH aaanHTlttiecKue caoAcTaa napuaanhHbiX 

aMnnHTfll pacceSJHHSI TO>KLI.8CTB8HHbiX t{8CTHU. 

KaK y>Ke OTMe'ianOCb, B Hepenl!T~BIICTCKOll KBBHTOBOll T90pllll c·nOT9HU118nOM (6) 

y.z::tanOCb .llOK838Tb np11 B9CbM8 OOWIIX npe.z::tnono>KeHI!liX OTHOCI,!.TBnbHO U (v) npe,ll

CTBBneHHe Maa.nenbCTSMa .ansr aMnnaTy.Obi pacceHHHH H c noMOlllhiO npeo6paaoaaHHH 

BaTcoaa-30MMep¢enb.lla aaliTH acHMnTOTIIKY aMnni!Ty.llbi pacceHHHll no KOCI!Hycy yrna 

p8CC8liHHll/1/, B KBSHTOBOll T90pi!H UOnll. HH¢0pM8UIIlO .00 8CHMUTOTI!Ke BMnni!Ty.llbl 

p8CC8SIHHSI 06bl"IHO H3BneK8IOT H3 COOTHOUI8HHA: yHHTSpHOCTH H np9.0CT8Bn8HHSI MSH.llenb

CTSMS. npe.QCT8Bn8HH8 Maa.aenbCT8M8 HCnOnb3yeTCH npn STOM .O.nH D.OK838T8nbCTB8 

aaaiiHTHqHOCTH napuuanbHOA: 8MflliHTy .llbi p8CC8SIHHSI B H8KOTOpOA: . qSCTH -nnocKo-

CTH. ·D.nst nonyqeHHH ~TOro pesynbTSTit He 06SJ38T9itbH0
1 

O.llH8K0
1 

flOnb30B8TbCSI npe.n-. . 
cTaaneaaeM Maa.nenbCTaMa. Mo)l{eT cnyqHThCH TaK, qTo npe.ncTaan~HHH Maaneo~lbCTa-

MB HeT, HO T9M He MeHee B H9KOTOpOA: '18CTH -nnOCKOCTII napuHanbHSH 8MnnHTYAB 

8H811HTHqHa H 8CHMDTOTHK8 SMDnHTYllhl pacceSJHHSI no KOCHHycy yrna p8CC8HHHH onpe-

AensteTCH oco6eHHOCTHMH napuuanbHoi{ aMnnHTY.O.bi no . B CBH3H c 3THM ueneco-

oOpaaao paao6paTb MeTo.o.. n_osaonslOIUHA aayqaTh aaanaTHqec_KHe caoacTaa napuaanb

HOA SMDliHTf,llbl H ee BCHMDTOTHKy Henocpe.z:tCTB8HHO, 6e3 HCDOnb30B8HHSI rHDOT93bl 0 

npe.z::tcTaaneaHH Mau.z::tenbCTBMa, .llnH aToll uen11 Y.ll'?OHbi HHTerpanbHbte ypaaueHI!ll .llnH 

· napullanbllbiX aMnnRTy .ll, Bh!BO.llHMh!e 113 ypaaaeariH ( 3). PH.llbl <l>pe.z::tronbMa .z::tnH STI!X 

ypaaneHHl! cxo.z::tHTCH ua acea oonacTI! KOMnneKcuoll nepeMenuoll E 2 np11 Ref>-Y, 1151 

TaKHM o5pa3oM, aMnnHTy.lla, KaK ¢yHKUIIH r 11 2 ~ 
E , aaanuTuqaa a Tononoru-

qecKOM npoH3Be.lleHHH uonynnocKOCTH Ref·>- Y, 2 
a nnocKOCTH E c assecTHbl-

MH pa3pe38MH B~Onb .lleliCTBHTenbHOll OCR H .llpyrHMII B03MO>KHb!MH pa3p938MII, ooyc

noaneHHblMH p·aape38MH CU9KTpanbi!Oll nnOTHOCTII UOT8HUIIM8 .(5), npHM9H9H1!9 M9TO.ll8 

<l>pe.z::trOnbMB U03BOnlleT nerKO H8l!TH BCHMUTOTHKy BMUni!Ty.llbl riO. f Upll ¢113H'Iec

.KHX. E-
2 

, saMeHHTb npH 4lHauqecKux E 
2 p~.n no napuuanhHbiM aMnnn:Ty.z:taM HHTe

rpanoM 30MMep¢enb.iJ.a-BaTCOH8 II .llOK838Tb BHMIITH'iHOCT'i BMUnHTY.llbl UO nep~.ll'\'<8 
HMnynbCa n·pll ¢H3H'i9CKIIX 3H8'i9HIIliX SHeprHH, npH ¢113H'i9CKIIX 3H8'i9Hlq~X nepe,llS'ill 

HMnyn~a npa_ J.IOMOIUH npoue.z:typbl aaanaTuttecKoro npo.o.on>Keaus, npe.nn~*eHHOA 

/ 8 

Pe.z::tm/
11 MO>KHO UOK838Tb 

aaanuTe:qHO~Tb nonHon aMnnuTy.llb': a KoMnneKcaoA nn~

.neRCTBHTenbHOA OCH. npu OTpHUSTellbHblX 3H8'18HtHIX 
c paspesaM_H a.nonh 

npH H3yqeHHH CBR38HHblX COCTOSIHHA, U011H8H 

f B,llOnb 
2 2 E - m 

1 
KOTOpbi8 HHTepeCRbl 

aMniiHTy.aa npe.ncTaansteTcH a aH.ae KOHTypaoro H!JTerpana a 

CKnea:aas .aaa aKseMnnspa nnocKOCTH 

k 

KOCTH 

k 2 
nnocKOCTB 

k. , MO»<HO onpe.o.e-

npHMOll Ref = - Y, 

nK~b napnHSllbHYlO 8MllliHTYLlY pacceHHRSI B OliOCKOCTH 

B XOpOWQ H3B9CTHOM B aeperi.BTIIBHCTCKOA KB8HTOBOA M9X8HBK9 BHll9 OTHOW9HHSI. 

r.ne oaa npe.acTasnHeTCH. 

4JyHKUHll Yl OCT8, 
B ,llOUOnHeHIIH K ,llHCC9pT8UIIII B CB51311 C HCUO~b30B8HH0ll B nepBOll rnaae·. 4JopMy-

noll 4JaKTOp1138UHII HH¢paKp8CHblX OCOOeHHOCT9ll ,ll89TCll auanl!3 npooneMbl IIH¢paKp8CHOll 

paCXO.O.HMOCTH. ,. 

0CHOBHbl9 peaynbT8Tbl _.llHCC9pT8UHII onyoni!KOB8Hbl B p800TBX/ 
7
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