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1 iS~ISJHf!IGTEHA 

HanpaaneHo a )K3Tc:t:> 

KoMaH.nHpoaaH H3 UeHTpanbHoro HayYHo-Hccne.no:eaTenhcKoro HHCTHTyTa 
cpH3HKH BeHrepcKoA AH, Ey.nanewT. 



I. Bae.lleHwe 

3KcnepHMeHT8JlbHbie Jl8HHbie llOK83hiB810T1 'ITO llOJlHOe Ce'leHHe CHJlbHO 

B38HMO.Ilel!CTBYIOllllfX '18CTHU CTpeMHTCSI K llOCTOSIHHOMy 3H8'1eHHIO npH 60J1bWHX 

. . /1/ . 
aHeprHSIX 118Jl810Well '18CTHUhl • . 0JlH8K0 1 06bi'IHhie MeTO.Ilhl TeOpHH llOJlSI "Jl810T 

nonepe'IHhie ceqeHHH, KOTopbie npw 6onbWHX aHepr,nSJx y6hiB8JOT KaK HeKoTopaSJ cTe

neHb SHeprHHo 803MO:»<H01 'ITO STO CBSI38HO C TeM 1 'ITO 130 scex STHX TeOpHSIX y'IHTbl" 

BlleTCSI JlHWb KOHelJHOe 'IHCJ10 B03MO:»<HbiX K8H8J10B B llpOMe:»<yTO'IHhiX COCTOSIHHSIXo 

B HaCTOSJWell pa6oTe Mbi npe.llnaraeM MeTo.ll .llJlSJ onpe!leneHHSJ acnMnTOTHKH 

MHHMOA '18CTH 8MilJ1HTy Jlbl ynpyroro pacceSJHHS11 npHHHM8SI llpH STOM HeorpaHH'IeHHOe 

'IHCJ10 HeynpyrHX K8H8J10B B npOMe:»<yTO'IHhiX COCTOSIHHSIXo 

npH STOM Mbl or.p8HH'IHMCSI paCCMOTpeHHeM ()6MeHa MHHHM8JlbHbiM lJHCJlOM 
,l_. 

'18CTHU Me>K.Ily CT8J1KHB8101UHMHCSI '18CTHU8MH; HaW a TeOpHSI 011HCbiB8eT C rOJlKHOBeHHSI 

. I) /2/ 
c M8JlbiMH nepe.ll8'18MH HMnynbca Mhi npoBe.lleM Haww pacqeThi .llJlH HeATpanb· 

HbiX, nces.llOBeKTOpHhiX qacTwri-c Maccoil pasHoA e.llHHHue. Mo:»<Ho, O.llHaKo, .llyMilTb, 

'ITO H8W8 MO.IleJlb MO:»<eT CJly:»<HTb JlJlSI 011HC8HHSI• pe8JlbHhiX 11HOHOB1 T8K K8K 1 no-aH-

.. . Ill 
llHMOMy, H30CI1HH He HrpaeT cyWeCTBeHHOit pOJlH llpH 60J1bWHX SHeprHSIX 

VIs caMoro MeTo.lla Bbi'IHcneHHil cne.nyeT1 'ITO Hawu pesynbTaThi 6y.llyT nony

'leHhi C TO'IHOCTbiO !10 norapwcpMH'IeCKHX cpaKTOpOB ( Mhl nonyqHM peweHHe ypaaHeHHA 

B BH.Qe 8CHMI1TOTH'IeCKOrO CTeneHHOrO pS1!18) 0 T8K 'ITO 0 norapHlpMH'IeCKOM y6hma

/5/ 
HHH nonuoro ceqeuHSJ Mbi HH'Iero yTBepm.naTb He CMo:»<eM ( cp. ) • 

2. YIHTerpanbHbie ypasHeHHn .llJlSJ cneKTpanbHhiX cpyHKUHil 

/6 I 
Cne.ayn MaH.aenbCTBMY , npe.anono:»<HM, 'ITO aMnnHTy.aa ¢eAHMaHa .llJlSJ 

npouecca C 'leTblpbMSJ BHeWHHMH miHHSJMH OllHChiBBeTCSJ O.llHOA 8H8J1HTH'IeCKOil cpyHK

UHell so ecex Kauanax. 

3anHWeM COOTHOWeHHe yHHTBpHOCTH B "ynpyroM npH6J1H:»<eHHH" JlJlSI K8H8J18 3. 

( Ksa.apaT aHeprHH s c.u.M. paaeH t ) 
2 -t. :s J.::.. Vt:; r r c{;z ~.c:t:z. 3 A* ( 'Zs ., -t > A (z s, t) 

A')( n ) 32.11 -1: ll V-k(.z,z~.-zs) · (I) 

I) OcuoBHbie pac'leTbi HaweA pa6oThl 6biJ1H yme Bhmon.HeHhi, KOr.lla Mhl nosHaKo

ITJfCii c 6nH3KHMH no u.aeSJM CT8TbSJMH Yy H ¢pay'IH !3,4!. 
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/6/ 
3necb H na.'lee 110J1h3yeMCSI o6o3Ha'leHJiSIM:! pa6oTbi • B cneKTpanbHOfi o6naCTH 

( 1,3) MHHM [lSI 'l8CTb A ( SIBJ1SIIOIU8SICSI 110 npe!lll0110)K9HHIO B TO me speMSI MllHMOH 
3 

'l8CTbiO A 1 ) 3anaeTcSI BbipameHJieM 

Oo 

'{fii)) d.-z.'J.&.'l3 <:l(-z 2. ''( "l . ~ ) 

I A ( t) _ .::.!. - - v 1- z."l.!- V1 "Z-z ~1)(7!1 -t) "' 
M t zh - ltnz. t \)kLz., z~-zl) (2) 

'Zo * 
X A d 2. z ,.~:) A' {z.3 ') i) J 

f'!le Zo= f+ 8{t-lf)-t • (flpn _3TOM Mbl HC110J1b30B8J1H CBOHCTB8 CHMMeTplili 8MI1J1H

Ty !lbl) • 

Ey neM paccMaTpnsaTb ( 2) KaK nHTerpanbuoe ypasHeune nnR A 
1
• CnenyeT 

-J... A 2) 38MeTHTb1 'ITO 'fJOpMa ypasneHHSI He 38BHCHT OT 8CHMI1TOTHKH I t T811j 'ITO 

ero MO)KHO peWHTb 6e3 K8KHX-TO !l01101111HTellbllbiX 11pe!li10J10)KeHHfi \ Bb!'lHT81lHSI If T.!l.), 

3. rlpH6~~-pew:;,~l!!~r·panbHOro _ve;,mu~~~S! 

PaccMoTpHM 8CHM11TOTH'leCKoe peweune HHTerpanbuoro ypasneHHSI (2) nnR 

6onbWHX · S H MBllhiX t . 11pHMeHHM K aToMy ypasHeHHIO 11peo6pa3osauHe MennH-
/5/ • . 

118 

3) 
011penenHs co 

A, t u., t ) = s ¥" z \4. A' ("z, i.) } ( 3) 

2o 

uafineM nnR sewecTsenHhiX 3HB'leHHil: U. : 
. Po ,..., - v- ~ ~ c:l.c:~.etz3 'If _,__ I\M.At(ll-,i)=:!.. !.:!! , )J!.:i' C(c(.,l4)A-tCz:~.,·-dAt(z"i), 

lfJ~ t [C'z.;-\)('Z,-4) "2. (2') 
Zo 

2) /5/ 
3To y)l{e OTMeTHll rpH60B • 

.,_ 

8
) TaK KaK A tl'z, t.) = C nnR '2. L. '2 o 1 H 110 11pen11onomeumo Ai . o6nanaeT 

B KpaltueM cnyqae noniOCOM B 6ecKoHe'lHOCTH, npeo6pa30B8HHe MeniJHHa cywecTsyeT 

B KOMlllleKCHO.il \.l -nnOCKOCTH !lllSI U. < l.L '\ , 1 f'!le U. ~ - HeKOTOp8S1 llOCTOHilii8H, 
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·r.oe 

( . )u.-t 
X to(. 

(4) 

Pa3JIO)I(HM C (cl"tL) 

CTerreHHOH pSI.O 110 z:;:t H 

H l:lenii'iHHy B KBa,Op8THblX C.K06KBX B aCHMllTOTH'IeCKHH 
-( 

'~ 
nonaraSI : C Oll i) := C (_ u) rrocne sneMeuTapuoro Bbi'IHcneHHSI, uait.oeM: 

I""' At t\t,-t.) = i-!r-,.V-t~if ~ c cu.) l At t\(l-t' \1. -t 
-t(t-u.) [ Clu,-Clt.t-•'] Re: (At (u.-l,t) A 1 (u.,t))+ 

r . ... 

Ecnu peweuue aToro ypaaueHHSI npe.ocTaBHM a au.oe pSI.oa: 
,., "' ( (') "" { l) . 

A" = A" t" A • t- · · · 
. OKa3biBaeTCSI1 'ITO rnaBHbiH 'IJieH B 8CHMllT.OTH'IeCKOM pa3JIO)I(eHHH 

orrpe.oenSieTCSI nepBblM '111eHOM1 SIBJISIIOIUHMC.H peWeHHeM ypaBH9HHSI: . 

. , ,.., ' ,.., '1. 
- Ac" _, '~ f Al'' \ lk-\ " = 'ttr'LV T" C(le.) .(-; 

v1TaK1 nonaraSI A(:\ = [ t-tlll,t) t L ~'l.{.~,t)]-i a -e:.;-(uli), 
r.oe tt 1 tt,_ - aewecTaeHHbi 1 nonyqaeM 

(5) 

(5') 

( 6) -

~ i MO)!GJO onpe.oenHTh1 ucrronb3y.H auamiTH'IeCKHe caoitcTaa ~ • npeue6perag neabiM 

".OHHaMH'I9CKHM" ·pa3pe30M ( KOTOpb!H .oaeT B aCHMnTO"J."HKY UC'Ie3810IUHA, BKna.o) 
1 

Hail-
"-~ . . 

neM, 'll'O A .t { u\t) o6na.oaeT "nnuaMM'IeCKHM" paapeaoM anonb aewecTaeaaoa ocu a 
' t"V ' 

i -nnocKOCTH .onSI t '?'lf • KpoMe aToro, ·Ai MO)I(eT o6na.oaT·b .. KHHeMaTH'IecKn-

MH CHHryJISipHOCTSIMH 1 o6ycnoaneHHb!MH TeM 0 'ITO Mbl Bb!BO,OHJIH rrpeo6pa30BaHHe Men

. nuua no "2 H ue no S 

"' 
~ 

o6nanaeT TeMH )!{e paapeaaMn, 'ITO uA\ 1 a nonJOcaMH- a TO'l:Kax, rne 

A 1 o6pawaeTcSI a aynh 11 o6paTuo. 

Onpenenua aeTBH cTeneaaoA cpyHKUHH o6hi'IHbiM o6paaoM
1 

a o6weM cnyqae 
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t -nnOCKOCTb p83.D.9nHTCSI Ha .D.Be. IJ8CTH 1 .D.BYMSI pa3p938MH
1 

HCXO.D.SilUHMH H8Dp8BO 

H Haneao 11:3 TOIJKH t •4 B.D.Onb B9lll9CTB9HHOA ,OCH. l1TSK
1 

Hy)I{HO onpe.a.enHTb ~ 
B BepxHeA H HH)I{HeA nonynnOCKOCTH OT.a.enbHOo Ecnu: )1{9 \.C. B9lll9CTB9HHOe

1 
uenoe, 

TO CyUleCTByeT O.D.HS ljlyHKUHSI "(lA.\ f:) 1 8H8nHTKIJH8SI B t -nnOCKOCTH C pa3-

pe30M B.D.Onb B9Ul9CTB9HHOA OCH, HCXO.D.SiluHM HanpaBO 11:3 t = 4. 0Ha o5na.a.aeT 

cneKTpanbHbiM npe.a.cTaaneHn:eM cne.a.y10mero au:.a.a: 
~ 

~ (lA."i.) = ~0 r tA.i' ~'1. ( \(. .. t') + :( ((.(.) t" 'R (lc." 'b), 
. 7r ~(t1-io)(t 1-t) 

. ~ . 

(7) 

r.a.e (,1. onpe.a.eneHa ljlopMynoA ( 6) i. :X:. (c...).:, npOH3BOnbH8SI ljlyHKUHSI OT \.(. H 'R 
- 4) cyMMa noniOCHbiX 'lneHoa, COOTBeTCTByiOUlaSI KopHHM ljlyHKUHH A . 

B .a.anbHeAweM Mhl u:cnonb3reM 5onee npocTyiO ljlopMyny ( 7) BMecTo o5wero 

npe.D.CTaaneHHSii MO)I{HO DOK838Tb1 'ITO STO ynpOIU9HKe He BnHH9T HS OKOHIJ8T9nbHbl9 

pe3ynbT8Tblo 

l1TaK, HCDOnb3yH (6), Mbl HM9eM: 

{(t.t"t): C(u.') ( l'~ t- h· \['ifi. t .. jt-4 l +'Y) (tl) 
It~'" 1w V ~ -a . r.-:- " fr S r . .f- u.:t-lt 

"F" 

(i>lt) (8) 

(r.a.e i£11.) - ODHTb H9KOTOp8SI DpOH3BOnbH8H QJYHKUHSI OT U.. } 1 K OKOHIJSTenbHO: 

~I fi':i; (9) "rr ... V ~· 
_ _ ,....<•\__ ·_ ~"l ·(C(tL\)'1.1:-'t 
At'l(tL .. t)=-l~A,- r~'\Jff!t'- .... vf •li T'(IA.)J T lftr"' t: 

'h:l t -ll {-vr-Vt 

' <l>yHKUKIO . C (. t&.,' . ·. M'O)I{HO Bblp83HTb C DOMOUlbiO H3B9CTHblX QJYHKUHA: 

c ( lA..) : Tt ''2. 2 ....... 
4 r ( • -"") 

r (sh. _ u.) 
( 10) 

4) R 
<l>yHKUKH/7/ COOTB9TCTBY9T H90.D.H03H81JHOCTK TKna KacTn:nnexo-

.CJ.anu:ua-.CJ.aACOIJtl • .CJ.anee nono*HM 'R:: 0. 

l 

l 
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.Llm1 Toro, 'ITo6bi nony'IHTb An (s 1t), HaM Hy.x<:Ho o6paTHTb npeo6p!laoaaHHe 

MennHHa. 0.LJ.HaKci aTo HeB03MO.x<:Ho, noKa Mbi HH'Iero He aHaeM o cpyHKUHH "/l U. \ • 

JlonOJ1HHTeJ1bHYIO HHcpOpMaUHIO MO.X<HO nony'IHTb1 ecnH paCCMOTpeTb ( 9) npH 0(. ~ & 1. 

Tor .D. a: 

H 
\tot-tOo 
f cl ( 2.S )-l(. rv 

A,l (s)t' =- 'l'•i J lC. -t-t t-ii . A,~ ( u.') t:) 

\( 0 -illo 
llo +£PO 

rV ..!::-. ( J. u. 
1.ttL ~ 

( 
2..S )-ll "' H All (lL')-f:) 

( 9') 

( 11) 

5/ 
J.13BeCTH0 1 'ITO fiOBe.LJ.eHHe aMnJJHTY.LJ.bl B6J1H3H nopora KaHana 3 6y.LJ.eT npa-

BHJlbHbiM 
1 

ecnH y rpaHHUbi cneKTpanbHOfi o6na.CTH A 13
6 1 

Be.LJ.eT ce6SI KaK 

(t --io<~)r C/,_ I r.LJ.e io(!.);: ~s c~-u,Y1 • 

VIa ( 10), ( 9' >. H ( 11) BH.LJ.H01 'ITO TaKoe noae.LJ.eHHe HMeeT 

o6ria.LJ.aeT npocTbiM kopHeM B TO'IKe 1.4. .:. -. • VITaK, 

MeCT0 1 ecnH ( '? (U.)) '1. 

/ ~ 

( l(u.)) : (H·ll) 1'1{k) 

. ( '71£-•) :s "7-t :/= 0) 

H .LJ.J1S1 

5) T .e. 'IT06bi nonHoe ceqeHHe cTpeMHnocb K noC1'0.SIHHOMY 3HatieHHIO npH 6ecKo-

He'IHO Manofi KHHeTH'IeCKOfi 9HeprHH. 3TO cpH3H'IeCKH 9KBHBaneHTHO TOMy1 'ITO B3aHMO

.LJ.efiCTBHe npH MaJ1biX aHeprHSIX o6na.LJ.aeT KOHe'IHbiM pa.LJ.HYCOM .LJ.efiCTBifSio 

6) . . . 
8 aTOM MO.X<HO y6e.LJ.HTbCSI J1H60 nyTeM npSIMOI'O Bbl'llfCJ1eHHSI1 J1H60 BCTIOMHH8SI 

peaynbTaTbi 1 nonyqeHHbie B TeopHH aoaMyLUenua. CM. Maii:.OecTaM. 187. 
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~ '(, ."f.--;1' v-tli- ~) 
+ 0 (S). 

( 12) 

Bbipa31ITb A 11 l s, 1: \ 113 (9) B 38MKHyToA cPOpMe He yaaeTCSI, ,llnsr TOro, 'ITOObl 

llOJlY'IIITb KaKyiD-TO K8'1eCTBeHHyro KHcPOpM8UIIID 0 llOBeLt9HKK 

)KHM, 'ITO A\'3 3aaaeTcsr cl>opMynoa ( 12)· so aceM IIHTepaane 

Toraa aaaaeM: 

A 1 , npeanono-

rae 

A,Cs,~),...., 
s 

rz. n~ 'V " J ( t ) , 

ten= 2. 1--r \F. •. •.. """~ 

vt ct_,., - t 

Vtct-4) + t 

11 nonb3ysrcb onTII'IecKoA TeopeMoA1 nonyqaeM nonaoe ceqeaue: , 

. . -· o- r"-1 2.. ( 3 1r 'Y?" )· . 

4, 06cy)!{LteHHe pe3yJibTaToa 

~£1:/.co. 

(13) 

( 14) 

(15) 

KaK BHLlHO 113 cl>opMyn ( 13) - ( 15) 1 H3JIO)Keaaasr TeopKSI onHCbiBaeT o6a ocaoaHbiX 

KaqecTBeHHbiX pe3yJibTaTa, 113BeCTHbiX H3 onbiTOB c paccesraueM qacTHU npH 6onhWIIX · 

saepr11srx: nocTOSIHHoe nonaoe ceqenHe 11 LlHcPpaKuHOHHbiA xapaKTep ynpyroro paccesrHHSI, 

cPOpMa KOTOporo He 38BIICIIT OT 9Hepr1IK (eM, pHC, J), 

npu OOJlbWHX 3H8'19HHSIX {;.1:) • cPYHKUHSI { ( i' y6biBaeT CJIHWKOM MeaneH

HO (KaK ~ £-t)jc-t) ), HO B 9TOA 00Jl8CTH H8WII pe3yJibT8Tbl y)Ke 1 CTporo rOBOpS11 

HenpHMeHHMbl, 

CneayeT caenaTb ewe HecKOJibKO 3BMe'laHKA o6 OTHoweHHH HSWKX pe3yJibTaToa 
!§! . . 

K KCCJle,llOB8HHSIM rpH6oaa • B pa6oTe rpH6oaa llOK838HO, 'ITO 'IHCTO <:TeneHH8SI 

38BHCHMOCTb 8MllJIHTy Llbl Ha 6eCKOH9'1HOCTH npOTKBOpe'IHT 00001U911HOMY COOTHOWeHHID 

l 
I 

I 
! 

! 
! 



.2) 

o6bi 

13) 

~ 15) 

. HbiX 

UIX 

lTOB 

·HIUO 

9 

' 7) 
YHHTapHOCTH (Haw a <:}JopMyna ( 2)). 8 TO :>Ke BpeMSI rpH60B HH 'lero He YTBepm.naeT 

0 3HalJ9HHH CTeneHH B aCHMnTOTH'IeCKOM Bb!pa:>KeHHH 8MnnHTY.llblo KaK BH.llHO H3 HaCTO" 

SIWeA pa60Tbi 1 CTeneHb <:}JHKCHpyeTCSI OKOnonoporOBbiMH CBOACTBBMH BMnnHTY.llbl B nepe

KpeCTHOM KaHane, a OTCyTCTBHe norapH<:}JMH'IeCKOrO MHO:>KHTenSI SIBnSieTCSI cne.llCTBHeM 

(KaK 3aMe'leHO B § 1} npu6nH:>KeHHA 1 npHMeHeHHbiX HBMH. 

npHHUHnHanbHOA TPY.llHOCTbiO B HaweA TeOpHH SIBnHeTCSI npHCyTCTBHe HeH3BecT

HbiX <:}:lyHKUHA "( uR . nonaraSI 'ITO~:: 0 , HaM y.nanocb onpe.nenHTb nonomeuue 

nepaoro KOpHSI '"? 1 HO H8M He H3BeCTH01 KaK HX Onpe.nenHTb nonHOCTbiO. 3TOT 

aonpoc Tpe6yeT .nanbHeAwero uaytJeHHSI. 

AaTop C'IHTaeT CBOHM npHSITHbiM .nonroM BbipaaHTb 5naro.napuocTb 

B.C.EapaweHKo.By, IO.Bonb<:}:ly, A.B.E<:}:lpeMoay, npo<:}:leccopaM LJ:my XyH-roaHro u 

K.A. Tep-MapTHpocSiuy aa uenHbie .llHCKyccuu. 

1. B.C.EapaweHKO.B. Y<PH, ~ 53, ( 1960). 

2. n.E.OKyHb, VI • .H.noMepaH'IyK. )K3T<P, ~ 300 ( 1959) • 

PyKonHcb nocTynHna .B Ha.naTenbCKHA oT.nen 
24 HIOnSI 1961 ro.na. 

7) ' ' 141 
' CM. J O.llHaKo J • PeaynbTaTbl rpu6o.Ba HenpaaHnbHbl • ecnu cneKTpanbH8R 

<:}JyHKUHSI OCUHnnupyeT HS 6eCKOHelJHOCTH
0 



• ( vt) eu.hwdocf> ou e~u.huwH hel1adau eHHeuel1adu::md aoHC~UeHnHadacpcpHlJ' •t "OHd 

,, ll 8 0 


