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B nHccepTaUHH HanaraiOTCH peaynbTBThi, nony'leHHbie aBTopoM 

B nayx UHKnax pa6oT, 3THM o6ycnoaneao ee aaaaaaHe H pacnpe

neneaHe MaTepHana no nayM paaneuaM, 

I. 

nepBbill paanen nocaHmea HccnenoBaHHIO peaKUHll M e ll<nY cno>K

HhiMH S!Op8MH - HOBOl\ 6ypHO pa3BHB81Qlllel\C SI o6naCTH HnepHOll ljlH -

3HKH, B aacTOHlllee apeMH B pHne ueaTpoB B CCCP H aa py6e>KOM 

nocTpoeao aecKonbKO ycKopHTenell pa3HbiX THnoB, cnoco6HhiX naaaTb 

HHTeHCH BHhie ny'IKH ycKopeHHhiX Hnep - 'TH>KenhiX Hoaoa•. EbiCTpoe 

H8KOnneaHe 3KCnepHMeHT8llbHblX OBHHbiX, MHOI'0006pa3He npOHCXO

IlS!lllHX npoueCCOB CT8BHT BeCbM8 OCTpO BOITpOC 06 HX T eopeTH'IeC 

KOM OCMb!CneHHH
0 

6ea qero paayMHOe H CITO llb30B8HHe HOBblX B03-

MO>KHOCTell 3aTpynHHTenbHO, 

EcTeCTBeHHO, 'ITO Ha nepaoM :;~Ta ne aeo6xonHMO Hccneno-

B8Tb H8 H6onee BB>KH ble npOUeCCbl 0 COCpellOTO'IHBWHCb H8 HX OCHOBHblX 

oco6eHHOCTSIX, K T8KHM npoueccaM OTHOC SITCSI ynpyroe, Heynpyroe 

pacceHHHe H peaKUHH nepena'IH. npH Hx paccMoTpeHHH cnenyeT 

Bb!Oel!HTb TO HOBOe Ka'leCTBO, KOTOpOe OTllH'IaeT pacceHHHe CllO>K

H~X Hnep OT pacce!IHHSI nerKHX '18CTHU - npOTOHOB H HeiiTpOHOB. 

H a nepBblH B3I'llSill, npo6neMa OITHC8 HHSI peaKUHll Me>Kny CllO>K

HblMH HnpaMil, paccMoTpeHHaH B 3TOM paanene, npencTa BnHe~cH 

HeBoo6pa3HMO CllO>KHOi! H aenpHCTYITHOM, ilei\CTBHTellbH O, Mbl HMeeM 

neno CO CTOllKHOBeHHeM llBYX KB8HTOBblX KOnneKTHBOB CHllbHO B3a

HMO/le HC TByiOWHX Me>KilY co6oi! '18CTHU. 

OnaaKo yqeT xapaKTepa aana'IH ( cTonKaoaeaHe TH>KellbiX qac

THU) H npHMeHeHHe ljleHOMeHOITOI'H'IeCKHX MeTO/lOB HCcn e/lOBBHHSI 
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- (onTHqecxaH Monenb) noaaonH~T nposecTH aaanH3 uenoro pHAB 

Ha6n~naeMb!X HBneHHA. 

06CTOHTenbCTBBMH, cymeCTBeHHO ynpoma~IUHMH TBKOA BHBnH3 0 

HBnH~TCH 0 BO-nepBbiX 0 KB83HKnaCCHqHQCTb OTHOCHTenbHOrO aBH~e-

HHH CT8nKHBB~IUHXCH Haep H, BO-BTOpbiX, OTHOCHTenbHO ManaH Be-

nHqHH8 ~¢eKTOB H3MeHeHHH 3HeprHH 0 yrnOBOrO MOMeHT8 HnH nepe-

pacnpeneneHHH aapHna H Macchi MelKny HnpaMH, 

LleACTBHTenbH0 0 HenocpeaCTBeHHbie oueHKH X8p8KTepHblX 3H8-

qeanA napaMeTpos, cymecTBeHHhiX npn peweaHH Taxoro pona aanaq, 

na~T: 

'7 -
z I z2 e 2 

hv 
.. 207-50»1 

R 0 • r 0 ( A 
1
{

3 + A1~3 ) • 7 7 12 <jl 

A .. ( 1 7 2 l 10 -t ~ 

f 
0 

• R 
0

/ A • 40 7- 120 >> 1 

6/A ·2<P /A» 10o..;.2o 0. 6 

- KynoHOBCKHA napaMeTp; 

p8CCTOHHHe 0 H8 KOTOpoM 

BKn~qa~TCH HaepHbie CHnbi0 

pSBHOe npH6nHlKeHHO CyMMe 

panHyCOB CTanKHB8~IUHXCH 

nnep; 

ne-6poAnescxan anHaa son-

Hbl0 COOTBeTCTBY~IUBH OTHOCH 

TenbHOMY aBHlKeHH~; 

yrnoBOA MOMeHT ( B eaHHH

UBX h ) npH K8C8TenbHOM 

CTOnKHOBeHHH; 

pBCCTOl!HHe, H8 KOTOpOM Haep· 

HOe B38HMOaeACTBHe H3Me-

HHeTCH npaKTHqecKH OT HynH 

no csoero MaKCHManbnoro 

3HaqeHHH, 

"YncneHH bie aaaqennH aTHX napaMeTpos yKa3hiBBIOT na To, 

qTo MOlKHO ncnonh30B8Tb xsaanxnaccnqecxoe npn6nHlKenne, Toq

HOCTb KOTOporo aonlKHB 6b!Tb aOCT8TQqHQ BbiCOKOA. 

C apyroA CTOpOHbl 0 yqHTblB8H MBnOCTb 'TIOTepb' 3HeprHH 

6 E, M8CCbl ~I' (s peaxuHH nepeaaqn) H yrnosoro MOMenTa 6f 

TIO Cp8BHeHH~ C HCXOaHblMH 3H8q<!HHHMH 3THX BenHqHH 
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6E/E « l, 61'/1'« l, 6 f/ f 0 « l, 

MO~Ho c ycnexoM Hcnonb30BBTb 'xsaaHynpyroe' npH6nH~eHHe, 

aaKn~qa~meecH s nepexone K npeneny 6 E .. 0, 61' .. 0, 6 f .. 0. 

CneaCTBHeM HCnOnb30BBHHH KBB3HKnBCCHKH H KBB3Hynpyroro 

xapaxTepa MHorHx npoueccos, aa6n~naeMb!X npH CTOnKHoBeHHHx 

BTOMHbiX Haep B Han6apbepHOit o6naCTH 3HeprHA ( E > VB ) , 

HBnHeTCH cHnbHOe ynpomeaHe TeopeTHqecxoro ananH3a, ero ~H3H-

qecxaH npoapaqnocTb H aarnHaHOCTb. 

I. Ha aToA ocaose s nepsoA rnase nccnenyeTCH ynpyroe 

pacceHHHe cnolKHbiX Hnep/ II. Ono npencTaBnHeT anaqnTenbHhiA 

HHTepec, TBK K8K MOlKeT aaTb onpeaeneHHy~ HH~OpM8UH~ 06 OC

HOBHblX napaMeTpax HX B3BHMOaeACTBHHo 8 nanbHeAweM 3T8 HH~p-

M8UHH HCTIOnbayeTCH ann onncaHHH npoueccos aeynpyroro TH-

na (rn. 2,3). 

8Kp8TUe OCHOBH8H CyTb HCCneaOBBHHH COCTOHT B cneay~meM, 

HcxonH na nasecTnoro onpenenennH aMnnHTyahi ynpyroro 

pacceHHHH 

f( 0 ) -
i A 
2 

00 

l: ( 2 f + 1) ( 1 - exp 2 i 8 f ) P f (cos 0 ) , 
f.o 

(I) 

nocne TIOaCT8HOBKH BCHMfiTOTHqeCKOrO BblpalKeHHH ansi nonHHOMOB 

nelKaHapa H BbiaeneHHH qneHOB 0 aa~WHX noaaBnH~IUHii BKnan, anH 

yrnos () .;. o , nonyqaeM: 

f((}) ;: A 
(2rrsin iJI' 

00 (2) 
~ IT 

l: <f + 1/2) expl i [28f- (f+1/2l0 --JI , 
~0 4 

npnqi:!M ~83bl 8 f napUH8nbHblX BOnH, npaKTHqecKH TIOnHOCTbiO 

onpenenH~WHX sen!fqHny aMnnHTyahi, CBH3aHbi c yrnoM pacceHHHH 
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COOTHOWeHHeM/ 2/! 

2 d 8 t I d f- 8 < f > • (3) 

.. 2"' 2 -M 
(J(f) • rr- 2 f ( f + 112) 2 [--(E-V(R))-(f +l/2) IR2

] R-2dR 
amiD h 2 • 

(4) 

OoMHMO xynoHoBcxoro V( R) B ( 4) Y'IHTbiBSeTCSI H Slll9pHoe B38-

HMOLle ACTBHe V SILl. ( R) • Hau6onee npocToA BHLl 3TOro BaaHMo-

neACTBHSI 0 paayMHO onHCbiBSIOWHil: ero OCHOBHbl9 oco6eHHOCTH, MOlKHO 

onpeuenHTb ljlopMynoll: CaxcoHa-Bynca 

V SILl. ( R ) • - V 
0 

[ 1 + exp ( ~)]-~ a 

R 
0 

• r (A II&+ A II& ) . 
o I 2 

KoHcTaHTbi r 
0 

, a H V 
0

, xax H B o6bt'IHOA onTHKe, SIBnSIIOTCSI 

(5) 

napaMeTpaMH TeopHH, xoTopbre cnenyeT onpenenHTb nyTeM aHanuaa 

3KcnepuMeHTOB no ynpyroMy pacceSIHHIO. 

TaxHM o6paaoM, nell:cTBHTen.bHaSI 'ISCT.b ljlaabi 8 f MOJK9T 6biTb 

Bbl'IHCfl9H8 nyTeM 38Jl8HHSI napaMeTpoB r
0
,a, V

0
• 

HccneJloBaHHe noBeneHHSI xnaccH'!ecxoro yrna oTxnoHeHHSI 

B 38BHCHMOCT'l OT f n03BOflSI9T npOH3BeCTI! HBrnSILlHYIO napaMeT

pH38UHIO MHI!MO!f '18CTI! ljl83bl, .Qell:CTBI!,:.9flbHO, npl! 6onbWI!X f 

ljlyHKUI!SI 8 ( f ) Mana 11 nonoJKHTenbHa. Op11 yMeHbWeHHH f (} ( f ) 

paCTeT (yeenH'II!BaeTCSI KYflOHOBCKI!Il: noT9HUI!Sn), JlOCTI!raSI M8KCI!MY-

M8 npl! f • f 1 ('ITO o6ycnOBfl9HO BKfli0'19HH9M SIJl9pHbiX Cl!fl) • 

Op11 JlBflbHelfweM yMeHbWeHHI! f ljlyHKUI!SI () (f) 6biCTpo yMeHbwa

eTCSI If, JlOCTI!rBSI HYflSI npH H9KOTOpOM f • f I , 6biCTpO yCTp9MflSI9T-· 

CSI K 60flbWHM no MOJlYfliO OTpHU8T9flbHbiM 3H8'19HHSIM, TSKHM 06-

6 

p830M 0 npH f • f I TSIJKeflbiA HOH LlBHJKeTCSI BOKpyr Slllp8-MHWeHH 

B 30He LleACTBHSI SlllepHbiX CHn, npOXOLlSI npH 3TOM 3H8'1HTeflbHOe 

pacCTOSIHBe. BepoSITHOCTb peanuaauHH eceeoaMOJKH~x npoueccoe 

Heynpyroro THna B 3TOM cny'!ae 6nH3K8 K ellHHHUe. 0o3TOMy MOlKHO 

npHHSITb, 'ITO aMnflHTylla napUH8flbHOA BOflHbl C f .. f I P8BH8 

HynJO, T.e. npoHCXOLlHT nonHoe nornoweHHe. 3Ta xapTHHa noaeonH

eT BBeCTH LlflSI OnHCSHHSI MHHMOA '18CTH $83bl ljlyHKUH10
0 

06n8Ll8-

JOWYJO lie06XOLlHMbiMH CBOACTBSMHi 

f Sf I 

f - f 1 
( 6) 

lm 8f -~ b fo ( ) ; fl :Sf~ f 
f - f 
• I 

0 ; f ::: f • 

0onOJKHT9flbHbii! napaMeTp "b " BB9Ll9H LlflSI OnHCSHHSI HHT9HCHBHOCTI! 

BKniO'I9HHSI nornoweHHSI. Ero TBKJKe cneJlyeT onpeJlenHTb nyTeM 

8H8flH38 '-KCnepHM9HT8flbHblX Ll8HHbiX. 

BapbHpySI napaMeTpbi r 
0 

, a , V 
0 

H b, yJlaeTCSI xopowo co-

rnacoeaTb TeopeTH'!eCKHi! pac'!I:\T JlflSI ljlyHKUHH d u I d u pea. 

(du - JlH!jlljlepeHUH8flbHOe C9'19HHe peaepljlopJlOBCKOrO p8CC9SI-pea. 
HI!SI) C 3KCnepHM9HT8flbHbiMH JlBHHbiMH, nony'leHHblMH JlflSI p83flH'I-

llblX KOM6HH8UH!f CT8flKHB810WifXCSI SIJlep npH p83llbiX 3HeprHSIX. 

Taxoe cpaBHeHue noK83biBSeT, 'ITO Hauny'IWHM Ha6opoM na-

paMeTpOB SIBflSieTCSI! 

v 0 = 40 -+ 45 M 3Bi a = 0,5 ljl; r 0 = 1,28 ljJ b = 1,4-1,5 (7) 

CneJlyeT aaMeTHTh, 'ITO HaMeHeHHe eenH'IHHbl 3THX napaMeTpoB 

p83flH'IHbiM o6p830M 0Tp8JK89TCSI H8 ljlopMe KpHBOil: OTHOW9HHSI 

C9'19HHil:o 3TO 06CTOSITeflbCTBO CHflbHO o6ner'!89T HX onpeJleneHHe, 

BoaHHKaeT eonpoc o TO'IHOCTH aHanuaa.TaK xax B pac'!~Tax 
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WHpOKO HCflOnb30BanOCb KB83HKnaCCHqeCKOe npH6nH~eHHe. 0TBeT 

MO~HO nonyqHTb, ecnH CpSBHHTb peaynbTSTbl HSWHX pacq~TOB (7) 

c peaynbTSTSMH, nonyqeHHbiMH He38BHCHMO nopTepoM H Ay:;~p6a

XOM/3/ KBaHTOBOMeXSHHqeCKHM nyTeM: 

V
0

= 42 M:;~s; a= 0,49 ¢>; r 
0 

= 1, 27 ¢>; e = o , 255 (8) 

nepBble TPH napaMeTpa B (7) H (8) coenanaJOT c BbiCoKolt Toq

HOCTbJO. ~{To KBKSeTCll napaMeTpoB .b( B (6) H e (8), TO CpSBHHTb 

HX aenocpencTBeHHO aenb3ll, TaK KaK napaMeTpHaauHll nornome -

HHll paanHqaa: B onHcaHHOM HSMH aaanHae napaMeTpHaoeanacb 

MHHMSll qaCTb ¢la3bl 0 8 B pa6oTe/3/ - MHHMSll qaCTb flOTeHUHana. 

OnaaKo noMHMO ceqeHHll ynpyroro pacceliHHll 6blno Hccneno-

BSHO H ceqeHHe peSKUHH U r 14,51, onpenenlleMoe MHHMOlt qacTbJO 

¢la3 paCCel!HHllo Pacq~Tbl HSXOJlliTCll B XOpoweM COOTBeTCTBHH C 

HMeJOwHMHCll 3KcnepHMeHTanbHbiMH naHHbiMH. CpaeaeHHe c peaynb

TaTaMH e/3/ noKa3biBaeT, qTo H anecb cornacHe oTnHqHoe. 3TH 

<f>aKTbl CBHJleTenbCTBYJOT 0 BbiCOKOlt TOqHOCTH KBa3HKn8CCHqeCKOI"'O 

npH6nH~eHHllo 

HTaK, KB83HKnaccHqecKHlt sapHaHT onTHqecKolt TeopHH, npo

cTo lt H C ¢lH3HqeCKOlt TOqKH 3peHHll HS!"'flliJlHbllt, OK83biBSeTCll B COC-

TOliHHH onHCBTb noseneHHe ceqeHHll ynpyroro paccel!HHll cno~HbiX 

l!Jlep npaKTHqeCKH BO BCeM yrnOBOM HHTepeane, HeCMOTpll HB TO, 

qTO ORO H3MeHl!eTCll B oqeHb WHpOKHX npe)lenax (¢lyHKUHll du/dupea. 

H3MeHHeTcll oT 1 no IQ- 5) H HMeeT eecbMa cno~Hbllt xapaKTep. 

06~liCHlleTCll TBK~e H BenHqHH8 ceqeHHll peBKUHHo 

OueaKa B03MO~Horo BnHliHHll KonneKTHBHbiX 3¢>¢>eKTOB (nHaa

MHqecKolt Jle<l>opMBUHH H nonllpH38UHH 38pl!Jl8 CTBnKHBBIOWHXCll 

l!Uep) flOK83biB8eT/ 6/, qTo 3TH 3CjJ¢>eKTbl0 B006we rOBOpll, MBnbl, H 

MoryT npOliBHTbCll nHWb B HCKnJOqHTenbHbiX cnyqal!X. 

2. npouecc Heynpyroro paCCel!HHll l!Bnl!eTCll BS~HbiM cpencT-

BOM H3yqeHHll KBK CTpyKTypbl l!Jlpa, TBK H CBMOro MeX8HH3M8 B38-

HMOUeltCTBHllo Bo BTOpolt rnaee paCCMOTpeHbl HeKOTOpble BOflpOCbl, 

CBli3BHHble c HayqeaHeM Han6apbepaoro aeynpyroro paccel!HHll cno~

HbiX l!Jlep. npH 3TOM HenocpenCTBeHHO HCflOnb30B8Hbl peaynbT8Tbl 

<f>eaoMeHonorHqecKoro aaanuaa ynpyroro paccel!HHll, onHceaaoro BbiWe. 

8 

B 6opHOBCKOM npH6nH~eHHH (cnpasennHBOM npH :;~aeprHHx, 

cymeCTBeHHO npeBbiWBJOWHX KynOHOBCKHlt 6apbep) 8MnnHTyJl8 He

ynpyroro npouecca T
11 

/7/ HMeeT BHn: 

W'...j. I I . ~ 
T 11 •4tr AA~7,i exp(i(8f+Bf,ll<2f'+ll (f'A-f~~L ]fOlx 

A 
Mff' 

( f, A 00 I f 0) y f~t ( 0 • 0 ) M f~ f, 

lr.llr.l 
/ f f'(lr. 1 R l FA(Rl fe(lr.1 R ldR 

(9) 

( 10) 

BenHqHHa A A H sxonHwaSI B MaTpnqHbllt :;~neMeHT ( 10) <I>YHKUHll 

FA (R) CBSI38Hbl C npHBeneHHbiM MBTpRqHbiM sneMeHTOM nepexona 

COOTHOWeHHeM: 

< J 
1 

Ji VA ( R, e l ti J 
1 

» m A A FA( Jt), 
(II) 

rne v A ( R. e ) - A - KOMflOHeHT8 noTeHuHana: 

v 
IDt 

-+ 
-+ R 

<a.e>- l: v: <R.elY~ .. <-->. 
A,ll "-ll ..,. R 

npHsonSiwall K nepexony ( e - BHyTp9HHHe nepeMeHHble). Bon-

HOBble !jlyHKUHH OTHOCHTenbHOI"'O IH'-H~eHHll f f ( lr. R) 

JOT ypasaeHHJO WpenHHrepa: 

(~+lr.2 _..!..!.!l.__f(f+ll -~V(Rl]! (lr.R)aO 
dHI R R2 h2 f 

9 
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npw1eM v ( R ) - onTwieCKHl! noTeHuHan, ynoBneTaopHTenbHO 

onHCbtBaJOmHl! ynpyroe pacceRHHe. AcHMnTOTHqecKHl! BHll ~YHK-

UHll If (kR ) naeTCR Bhlpa*eHHeM 

If ( k R ) ':. sin ( k R 'I fn2kR - t; +8 f l-sin<f>f• 
( 13) 

rne 8 f - u f + K f , u f - ••11 r <f + I+ ; 'I > - KynOHOBCKaR ~a3a, 

a K f -no6aaxa, o6ycnoaneHHaR aanHqHeM Rnepaoro aaaHMonel!-

CTBHR. 

HaH6onbWHe TPYllHOCTH B03HHKSJOT npH BbiqHcneHHH MaT

,\ 
puqHblX sneMeHTOB M f,f, , TSK KSK He06XOllHMO HCITOnb30B8Tb 

panHanbHbte qaCTH OITTHqecKHX BOnHOBblX ~yHKUHl!. nocnellHHe B 

cnyqae pacceRHHR TR*enbiX qacTHU oco6eHHo cno*Hbl. KpoMe Toro, 

llnR BblqHcneHHR llHqxpepeHUHSnbHOI'O ceqe!IHR He06XOllHMO HMeTb 

HeCKOnbKO lleCRTKOB TSKHX ~YHKUHl!, no3TOMY BS*HO 

MO*HOCTb BbiqHCnHTb MSTpHqHbie 3neMeHTbl M ~' f' 
HSl!TH 803-

6onee 

npoCTblM cnoco6oM, MHHYR CTSllHJO nonyqeHHR BOnHOBblX ~YHKUHl! 

If ( k R ) , RBnRJOW HXCR peweHHeM oqeHb cno*Horo llH~~epeHuHanb

Horo ypaaHeHHR (12). 

XapaKTep 3anaqH - KBa3HKnSCCHqHOCTb OTHOCHTenbHOI'O llBII-

*eHHR H TO o6CTORTenbCTBO, qTo ITOllaBnRJOWHli BKnan B ceqe-

HHe BHOCRT nepH!jlepHqecKHe CTOnKHOBeHHR (ex p ( Im 8 f) • 0 

npH f :::: f I H R mlo ( f I) > R 
0

) - y K a3biBaJOT Ha B03MO*HOCTb 

cH nbHOro ynpomeHHR 3anaqH/8/. 

noRCHHM HlleJO Ha npOCTel!WeM npHMepe • .LlonyCTHM , qTO Me-

x aHH3M B036Y*lleHHR - KynoaoacKMll . KpoMe Toro, nono*HM 

v < n> = o • 8 e = a f H eo6xollHMo nonyqHTb MaTpHqJibttl sneMeHT 

nnR E I -nepexona a KBa3HynpyroM npH6nH)I(eHHM : 

- 2 I 00 I 
\I ( xyn ) = - f I 0 - f f d R 

f + t,f lc2 0 L+l R 2 ( 14) 
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3anHcaa ypaaaeaHe llipenHHrepa nnR ~YHKUHll If H If' , YMHO-

*aR nepaoe Ha I f' , BTOpoe Ha If H COCTaBHB HX pa3HOCTb
0 

noc

ne H~TerpHpoBa!IHR no d R , nonyqHM: 

( 15) 

R2 

f ( f +I) 

R2 

diD dfD• 
] 10 dR•-[ If,~ -1 0 --"--f" 

L dR LdR 0 

Tax xax f '• f + I , TO: 

oo dR dlf dl oo (2f+I)~I 0 1 0 ·-.---[lo ---lf_!!Lu...] 
0 L + I L R· t+ I d R d R 0 

n:laBaR qaCTb ( 16) npH R -+ 0 o6pamaeTCR B. llynb. YqHTb!BSR 

aCHMITTOTHqaCKOe noaeneHHe (13) ~YHKUHl! 
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<f>f -.Pf+I•rr/2- Imfn (f+ I+iJ1 ). 
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( 17) 
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M -2 
' f+l,f(Kyn 

-I 
l -<Hif+ l+i'l f-l 

( 19) 

3TOT peaynhTBT rronnoc Tbro coarraaaeT c orrpeaeneaHeM MaTpHqaoro 

M -2 
3neMeHT8 D D 

t + I, t 
( Kyn), rronyqeHHbiM rryTeM nerrocpeacTaea-

HOI'O HHT8l'pHpOB8HHSI C KynOHOBCKHMH BOnHOBhiMH !jlyHKUHSIMH/9/, 

Terrepb yqTeM BnHSIHHe HCK8)1{8HHI!1 BHOCHMbiX HaepHbiMH C HnBMH, 

JlnSI pa3HOCTH ¢> - ¢> rronyqaeM: 
f f + I 

¢> - ¢> m rr / 2 + Re ( 8 - 8 
f f+ I f f+ 

+ i Im (8 
f 8 ) -

f+ . I 

(20) 

-+[ rr- {I( f)+ i lm( 8 f -8f+l l] fl~f~f. 

0Tcrona: 

. 6(f) 
sm ( ¢> 0 - ¢> 0 l • cos [ --- ] Ch [ Im ( 8 0 - 8 0 • ) 1 + 

t t + I 2 t t+ I 

( 21) 

+ i sin [ ~ 1 Sh [ lm ( 8 f -8 D ) 1 
t+ I 

yq~T HCK8lK8IDutero BnHSIHHSI HaepHbiX CHn H806xoaHM nHlllh B 30H8 

fl~f~f npH e -:. e 
r 

M-2 ( 
f +I, f 

HCK -2 t ) "'M 0 Kyn 
t +I, . 

AnanorHqHhtA rroaxon pa3BHT H nnH cnyqag 'lepexonoa E2 -THrra. 

B KaqecTBe norronHHTenhHoro rrpHMepa MOlKHO rrpHBecTH 

T 8 KlKe Cnyqati, Koraa yqHTbiBaeTCSI Sl/lepHbil! MeX8HH3M B036ylK

U e HHSI KOnne KTHBHbiX COCTOSIHHA ( pOTB UHOHHbiX HnH BH6p8UHOHH biX), 
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' I 

' 

PaaHanhHaH qaCTh aHaroaanhuoro MaTpHquoro 3 n e MeHTa B Kaa3 H-

y rrpyroM ITpH6nHlK8HHH orrpenenSieTCSI COOTHOill e HHe M 

0 
J ff 

d V (R , R 0 ) 

dR
0 

E d 8 f 
fedR;.--r dR

0 

( 22) 

8 /lHCCepTBUHH ITOK838H01 qTo ecnH BOCITOnh30B8ThCH arrrrpoKCHMB

U Hell 'xaocTa' Hnepaoro rroTeHuHana rronHHOMOM rro cTerreHSIM R, 

TO OKOHqaTenhHbie peaynhT8Tbl ·UnH M8TpHqHbiX 3neMeHTOB M t,f' . 
rrpe/lCT8BnSIIDTCSI B 8H8nHTHqeCKOM BH/le /10/, 

JlnSI TeX cnyqaeB1 KOI'/l8 He06XO/lHMO OTK838ThCSI OT 'KB83H-

,\ 
yrrpyroro• rrpu6nHlKeHHH, nnH M f,f, nauo op6HTanbHoe rrpea-

cTaaneHHe/11,12/ , rroaaonHroutee yqecTb rrorrpaBKH, . o6ycnoaneHHhte 

rroTepell 3HeprHH H rrepenaqell yrnoaoro MOMeHTa, 

nocTpoeHHblll arrrrapaT cHnbHO yrrpomaeT auanHa ueyrrpyroro 

pacceSIHHSI CnOlKHhiX H/lep, 3TO . IT03BOnSieT BbiSICHHTh pHil BBlKHhiX 

BOITpOCOB, K .HHM OTHOCHTCSI 1 HBITpHMep, H8TpHBHanbHblll /liTH H81l-

6apbepHbiX 3HeprHll BOITpoC 0 COOTHOill 8HHH BKnB/lOB KynOHOBCKOI'O 

H Hnepaoro MexaHH3MOB aoa6ylK/l8HHH/13/, HccnenoaauHe, rrpoae-

/l8HHOe BO BTOpoll rnaae, IT03BOnHeT YCT8HOBIITh 1 qTo rrpH pac-

CeHHHH 'TSilKenbtX' HOHOB CpenHeA H 6onblliOll MBCCbl ( Z ~ 8) Ha 

Hapax, COITpOBOlK/l88MOM B036YlK/leHHeM HH3KOn8lK8UlHX KonneKTHB-

HbiX H 0/lHO'IBCTH'IHbiX COCTOHHHI! ITO/lBBnSIIDUlHl! BKnB/l B ceqe-

HHe BHOCHT KYITOHOBCKHli MeXai!H3M B036ylK/leHHSI,_ noCKOnbKY Teo

pHS! IT03BOnSieT OUeHHTb 3!jJ<j>eKT HCK8lKeHHll 1 BHOCHMblX HllepHbiMH 

CHn8MH 1 TO ITOHBnSieTCH B03MOlKHOCTb Bblll8nHTh CITe!<TpOCKOITH-

qeCKHe xapaKTepHCTlfKH B036ylKil8HHbiX COCTOHHHII H B cnyqae H8/l-

6apbepHbiX 3HeprHli 1 ITpH KOTOpbiX rrpouecCbl llayT C 6onblliHMH 

Ce'leHHSIMH, 

HarrpOTHB1 rrpH B036ylK/leHHH BblCOKO p acnonOlKeHHbiX COCTO-

HHHH BKIT8/l KYITOHOBCKOI'O MeXBHH3M8 pe3KO nan a eT, H OCHOB-

H biM C T B HOBHTCH Hll8pHblH1 /liT H KOTOporo pea nHayeTCH CHTYBUHH 
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'yaapa'. 3To rroaaonHeT rrocTaBHTb aorrpoc o6 HccneaoaaaHH TBKHX 

coCTOHHHA H, 'ITO o c o6eaao HHTepecao (rrocKOITbKy rnaaay~ ponb 

rrpH p acceHHHH CITOlKHblX Hilep Hrpa~T rrepH«jlepH'IeCKHe CTOITKHOBe

HHH), HX CTpyKTypbi B ITOBepXHOC'r.HOM Cnoe HQpa. 

PaccMoTpea TBKlKe aorrpoc o6 yrnoaoM pacrrpeaeneaHH rrpH 

aeyrrpyroM pacceHHHH Raep H rrpoayKTOa Hx aeaHaTerpauHH/14,151 . 

3. B TpeTbeA rnaae nepaoro paaaena HccneayeTcH yrnoaoe 

pacnpeaeneaHe npoayKToa peaKUHH nepenaqH/16,17/. Hcnonb3yeTcH 

ToT JKe noaxoa, 'ITO H a rnaaax I H 2. npH a-roM napaMeTpbi, 

X8p8KTepH3Y~IUHe Hilepaoe B38HMOael!CTBHe CT8ITKHB8~lUHXCH Hilep, 

C'IHTa~TcH HaaecTHhiMH ( Ha aaanHaa. ynpyroro pacceHHHSl). EaHa

cTaeHHhiM cao6oaHhiM napaMeTpoM S!BrrS!eTcSI aenH'IHHa a , CBS!aaa

HaH c aaTyxaaHeM aonHoaoA ~YHKUHH ITepeaaeaeMoro HyKnoaa aa 

ITepH~epHH Hapa. 

npo aeaeHHhiA aaanHa o6wHpaoro sKcrrepHMeHTarrbHoro M a TepH

ana aeMoacTpHpyeT BbiCoKy~ TO'IHOCTh MoaenH. 0Ha o6'bHCHHeT He 

TOITbKO rnaBH bie qepTbi yrnoBhiX p a cnpeaene aHA, ao H pS!a x a p a K

TepHhiX ileTaneA (aH~p8KUHOHH hie HBITeHHSI HB M 8 ITblX yrnax, BH6pa

UHH a rroaeaeHHH ceqeaHH Ha 6 0ITbWHX yriTax l 18,10/ H T.a.). 

06o6meHHe TeOpHH H9 CITY'IBA MYITbTHHYKITOHHhlX nepeaaq/19/ 

noaBOITS!eT KB'!eCTBeHHO 06'hHCHHTb YCITOJKHeHHe '!JopMhi yriTOBblX 

pacnpeaeneaHA H BhiHBHTb rrpH'IHHbi sToro. 

CneacTaHeM TeopHH HBnS!eTcH rrpa KTH'!e CKH nonHaH ueaaeHcH

MOCTb yrnoaoro pacnpeaeiTeHHH OT BeiTH'IHHhi nepeaaaa e Moro MOMeH

Ta. B STOM OTHOWeHHH pe8KUHH nepeaa'!H KB '!eC TBeHHO OTITH'IB~TCSI 

oT peaKuHli aeAToaaoro cpbi Ba H rroaxea Ta. 

ToT ~aKT, 'ITO noaaenSI~IU H li aKnaa a peaKuH~ aa ~T nepH~e

PH'IeCKHe CTOITKIIOBeHHSI, MOJKeT cnoco 6CTBOB8Tb B i18ITbHeAweM 

HCnOITb30B8HH~ peaKUHli STOrO THna iliTSI H3 y'leHHH BOnpoca 0 HyK

ITOHHblX a ccouHBUHSIX a noaepxao cTHOM cnoe a T OMH hi X Raep. T a KH M 

06p830M, pe8KUHH MeJKQY CITOJKH blMI! Hilp8 Mil SIBITSI~TCH MOlUHblM 

cpeaCTBOM HayqeHHH CT!JYKTyp bi rroeepXHOCTHOli 3 0H bl HQp a , OKa -

3b!Ba~IUeli 6 oiTbwoe BnHHHne Ha e ro c eo J:icTea . 

14 

II. 

Bo BTOpO M p aaaeiTe ilHCc·epT BUHH B UeHTpe B HHMB HHH H8XO-

i1HTCH aonpocbi cTpyKTYPhl Hapa . OcHoay coe p eMeHHOA T eopHH Rapa 

COCT8BnSI~T llB8 MOMe HTa: CpenuenOITeBble x apaKTepHCTHK H - OllH0-

'!8CTH'IHbli! CneKTp H BOITHOBble ~YHKUHH, H Y 'I ~T KOppe n HTH B H b!X 

CHIT, ael!CTBy~lUHX MeJKQy H YKITOHBMH, 

B MHOrO'!HCITeHHhiX pa6oTax B.f.Conoabeaa, C. T .EeiTReaa , 

A.E.MHraaiTa H HX COTpyllHHKOB 6bm llOCTHrHyT 3H8 '1HTeiTbHbiA npo

rpecc B nOHHM8HHH BITHHHHH KOppenHTHBHbiX CHIT HB c rreKTp B036ylK

IleHHli, HHTeHCHBHOCTH nepeXOilOB H CBOI!CTBB HQep B OCHOBHOM COC

TOSIHHH, Ha 3THX pa60T CITenyeT, 'ITO BHil H eeiTH'IHH8 KOpperrHTHB

HblX CHIT npaKTH.JeCKH ae 38BHCSIT. OT A. EbiiTH p83BHTbl MeTOil bl 

no s4xjleKTHB!fOMY Y'I~Ty STHX CHIT B p83ITH'IHbiX npH6ITHlKeHHHX. 

He Meaee B8JKHOI! CTOpOHOA TeOpHH HBITHeTC H OllH0'18CTH'IHhlA 

68311C 0 6e3 KOTOporo B006IUe HeB03MOJKHO npOBOJlHTb K 8 KH e 6hl T O 

HH 6bin0 p8C'I~Tbl H HCCrreQOBBHHH, C ~H3H'!eCKOi! TO'IKH apeHHH, 

cpenaee none H ITOCTpOeHHbli! H8 HeM OllH0'18CTH'!Hblil c rreKTp ~~KTH

'!eCKH onpeaenH~T HHi1HBHilY8 ITbHOCTb K8JKQOro Hi1p8. 

EcnH cpeaHee none Bbi6paHo ae;:lOC T a Toqao KoppeKTao , To 

nalKe npH H8ITH'IHH Hlle8rrbHblX M e TOilOB Y'I~Ta KOpperrHTHBH blX 

cHn Mhi He aocTHrHeM yaoaiTeTaopHTerrbHhiX peayrrbTa T o e. H a rrpaK -

THKe B T8KHX CITY'IBHX T p yilHO noHHTb, B qeM rrpH'IHH8 B03HHK 8 -

~lUHX nOil'IBC pe3KHX p8CXOJKQeHH H MeJKa y Teop Hei! H SKCnep HMeH

TOM, ITOBHHeH ITH B STOM 6 83HC, B bi6p8 HHbl li HeQOCTBTO'IHO XOpOWO, 

HITH Tpe6yeTCH i18ITbHeliW8H a eT8 ITH38UHH KOppeiTHTH B HblX CHIT, 

Hcao rro s ToMy, a a cKO.'IbKO BBJKHhi eorrpoc hl, c eHaaHHbie c Hccneno-

eaHHe M cpen a e ro nonR Haep H H x on a o q acT H '!Hor o c n e KTpa . 

HaH60ITee CITO lKHb!MH OHH HBIT H ~TCH B ae<jlopMHpOB8HH b! X Hapax, 

H a n epBOM s T ane pa3BHTHH TeopHH MOlKHO 6bi iTO o r paHH'IHTbC H Hc 

n o nbaoea aHe M c x eM bi HHnbccoa a/ 20 / . H a a T oM n yTH 6bmo norryqe -

HO M Ho r o HHTepe c HbiX peayn b T a T oe. Onaa K o , nocKoiTbKY 3Ta c x eMa 

SlBrrSle T CH CITH WKOM rpy6b!M rr p n6rrH)f(eHHeM , Herrb3 H paCC 'IHT biB8Tb 

aa ynoarre T eopH T errb HbiA K o rrn'! eC TBeH Hbiii a a arr n a SJaepabiX SJen eanil . 

H a K onrreHHbJe K a ac T oSJLIIeMY epeM~· HH <~•A KTL. J c e u n e T e l! bC T B y -

lOT o TOM , 'I T O cpen a e e no.1e Hu e r ny '! Ill e ocero on HChiBfl T b Koae'! -

1:3 



HbiM rroTeHullanoM c pa3MbiTbiM KpaeM. B c ny'!ae ne<jlopMIIpoBaHHbiX 

Raep B Ka'!eCTBe CpenHero IIOIJQ pa3yMHO IICITOilb30BaTb aHII30-

TpOITHblli rroTeHullan CaKcoHa-Bynca, 0AHaKo oTbiCKaHIIe onHoqac-

TII'!Horo crreKTpa B 3TOM cny'!ae - aana'!a aeCbMa cno~HaR. 

I. B rrepaoll rnaae 3Toro paaAena, 11Me10meli BcrroMciraTenb-

Hblli X apaKTep, 113y'!aeTCQ B03MO~HOCTb OTblCKaHIIR ITp1161JII~eHHOro 

peweHIIR ypaaHeHIIR Wpen1111repa c c!j>epll'!eCKII-ciiMMeTpii'IHbiM 

rroTeHullanoM CaKcoHa-ByAca, AorrycKaiOmero aHaniiTII'IeCKYIO aa

lliiCb • .QeTallbHoe IICCIJeAoBaHIIe ITOKa3biBaeT, 'ITO T8KOe pewe1111e 

MO~HO ITOCTpoiiTb, llpii'I~M OHO XOpOWO rrepCAaeT llOBeAeHIIe 'TO'IHOro; 

llOIIY'!eHHOro 'IIICIJC!HHblM rryTeM/21/, 

npeiiMytneCTBa pa60Tbl C aHaiJIITII'!eCKIIMII !j>yHKUIIRMII O'le

BIIAHbl, HarrpiiMep, MO~HO llOIIY'IIITb MaTpii'IHble 31lC!MC!HTbl !lllSI pSI

Aa orrepaTOpoB B 3aMKHYTOM BIIAe II 1Ip0113BOA11Tb Y'I~T BniiSIHIISI 

Me~HYKIIOHHblX KOppenSITIIBHbiX Cll ll, 

Ba~HbiM cneucTBIIeM SillnSieTCSI 11 To, 'ITO Mo~Ho llcrronbao

BaTb ITOIIY'!eiiHbie BOIJHOBbie !j>yHKUIIII B Ka'!eCTBe 6a311CHbiX B rrpeA 

CTaBneHIIII peweHIISI AnSI rroTeHullanoB, o6naAaiOmllx 6onee cno~

Holi CIIMMeTplleli, T,e, o6eclle'!IITb aHaiJIITII'!eCKy!O 3alli! C b peweHIISI 

II B 3TOM Cny'!ae, (3TO o6CTOSITenbCTBO IICIIOIJb3yeTCSI BO BTOpOli 

rnaae). 

norryTHO Ha OCHOBaHIIII BeCbMa BbiCOKOfi CTa6111JbHOCTII rrapa-

MeTpOB SIAepHOrO ITOTeHUIIana llpll 113MeHC!HIIII M8CCOBOrO '111Cil8, 

paCC'IIITbiBae'ICSI CITeKTp COC TORIIIIli SIAep B TpaHCypaHOBOli 061J8CTII, 

Pac'!~Tb/22/ rroK83biBaiOT, 'ITO Hall6onee nepoRTHbiM ABa~Abi 

M8rll'!eCKIIM S!ApOM B :noli 061J8CTII ( T,e, H8116onee CT86111JbHbiM) 

SIBIJSieTCSI Slllpo C Z = 114 II N = 184 (a He Z =126 11 N =184, 

KBK C'IIITaiJOCb paHbWe) , 3TOT pe3yllbT8T 6blll ITOATBep~AeH B Aallb 

HeliweM pS!AOM ApyriiX aBTOpOB, Pa3yMeeTCSI, BbiBOA 3TOT OCHOBaH 

Ha 3KCTp8ITOIJSIUIIII II MO~eT CT8Tb OKOH'IaTC!IlbHblM IJIIWb llOCIJe 

3KCilep11MeHT81lbHOli llpOBepKII, 0AHaKO OH IIHTepeCeH B TOM OTHO

weHIIII , 'ITO Mo~eT yKa38Tb Hallp8BneHIIe pa6oT llpll CIIHTe3e HOllblX 

31JeMeHTOB, 
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2, Bo BTOpOli rnaae IICCneuyeTCSI BOITpOC 06 OAHO'!aCTII'IHbiX 

COCTORHIIRX CllllbHOile!j>opMIIpoBaHHbiX SIAep, cpeAHee lJOlJe KOTOpblX 

orriiCbiBaeTcR aHII30TpOITHbiM rroTeHullanoM CaKcoHa-ByAca. BrrepBbie 

T8KYI03aAa'ly pewanll n.3.HeMHpoBCKIIll II B.A.YerrypHOB/23/, 

IICITOilb30B8BWIIe MeTOil '!IICileHHOrO IIHTerpllpOBaHIISI CIICTeMbl All!j>

!j>epeHUIIallbllblX ypaBHeHIIli. np11 BCeX ero AOCTOIIHCTBBX ( HaiTpiiMep, 

rrocneAoBaTenbHbili y'I~T BIIIISIHIIR crrnowHoro crreKTpa , TO'IHOCTb 

rronyqaeMoro peaynbTaTa) 3TOMY Me TOllY CBOliCTBeHHbl II cepbe3-

Hbie HenocTaTKII. PeweHIIR rrony'laiOTCSI niiWb B '!IICneHHOM a11ne 

II Tpe6yiOT 3aTpaTbl oqeHb 60IJbWOrO BpeMeHII pa6oTbl Ha 38M, 

3TO rrperrRTCTByeT ero WllpOKOMY rrpaKTII'!eCKOMY IICITOilb30BaHIIIO, 

fnaBHbiM HToroM BTOpoli rnaBbi 11 acero paanena B uenoM 

RBIIIJaCb paapa6oTKa II IICCneAOBaHIIe MeTOA8 peweHIISI ypaBHeHIISI 

Wpen11Hrepa a HeTpiiBIIanbHOM cny'!ae Ae!j>opM11poaaHHbiX RAep/24-26/, 

np11 3TOM Mbl CTpeMI!IliiCb K TOMy, 'IT06bl MeTOll YAOBneTBOpRil 

cneAyiO!UIIM oCHOBHbiM Tpe6oBaHHRM, Bo-rrepBbiX, B raMI!IlbTOHIIaH 

AOil~Hbi 6biTb BKIIIO'IeHbi 'lneHbi, y'IHTbiBaiOmlle 113BeCTHbie !j>113H'!ec 

KIIe !j>aKTbl ( HallpHMep, CITIIH-op611TallbHOe B38HMOAelicTBHe II ero 

3aBIICIIMOCTb OT Ae!j>opM8UIIH, IICKa~eHIIe KYIIOHOBCKOrO ITOIIR), a 

BOIIHOBbie !j>yHKU 1111 llOIJ~Hbl 6biTb B AOCTaTO'IHOli Mepe KOppeKTHbiMII 

( B CMbiCile ITOIJHOTbl Ha6opa 6a3HCHbiX COCTORHIIli), 

Bo-BTopbiX, MeTon Aon~eH AorrycKaTb o6o6meHIIR 11 rrp11ToM 

Hall6onee npoCTbiM crroco6oM (cny'!all HeaKCIIBilbHbiX Rnep, yq~T 

npiiMeceli BbiCWIIX MynbTIIIIOilbHOcTell B !j>opMe RApa). B-TpeTbiiX, 

OH non~eH 6biTb 3!j>!j>eKTHBHbiM, T,e, He Bbl3blli8Tb 38TpyAHeHHli 

'llpll WllpOKOM HCITOilb30B8HIIII B 1Ip111IO~eHIISIX, 

CyTb MeToAa 38KiliO'IaeTCSI B cneAyiOmeM. npeAnonaraR, 'ITO 

cpeAHIIli pan11yc Ae!j>opMIIpOBBHHoro aKcllanbHo - cHMMeTpii'!Horo RAPS 

38BIICIIT OT rrapaMeTpa ne!j>opM8UIIII {3 11 yrna () OTHOCIITellbHO 

OCII CIIMMeTpllll 

R • R o [ 1 + {3 y 20 ( () ) ] 
( 23) 
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r~ 

( R 0 - paaHyc paBHoeenHKoro c«<>epH'IeCKoro ll!lpa), anll ll!lepHoro 

ITOTeHUHan·a MOli<HO HBITHCBTb Bblpall<eHHe: 

-I V!f3, r, () ) •- V01I + e"p [ (r - R
0
(l+#IY

20
((}))/a]J 

( 24) 

KpoMe TOro, He06XO!IHMO Y'IHTblBBTb CITHH-op6HTBnbHOe B3BHMO

aelicTBHe, KOTOpoe B HHBapHSHTHOt! 3BITHCH BblPBli<BeTCll lj>opMynoA 

V •-K[p O']gradV 
a.O. 

( 25) 

npH paCCMOTpeHHH ITpoTOHHblX COCTOliHHit He06XO!IHMO Y'IHTb!BaTb 

TBKJI<e H KynOHOBCKHit ITOTeHUHan, COOTBeTCTBy~mHA BHH30TpOITHOMy 

pacnpeaeneHH~ 3apllaa. 

0603HB'IHB 'lepe3 V ( f3 , r , (}) CYMMy ll!lepHoro, KynOHOBCKOrO 

H CITHH -op6HTSnbHOro 
B38HMO!IeitCTBHll 0 ITpOBeaeM TOJI<!IeCTBeHHOe 

npeo6pa3oBaHHe ypaaHeHHl! WpeaHHrepa: 

h 2 

[- -.:\ + V({3,r,Ol+V(f3•0,rl-E]'I'"' 
2M -

h 2 - .. 
c [- - .:\ + V({JaO,rl+V(fJ ,rl -E]'I'.o, 

2M 

( 26) 

rae ; ( f3 k,1 l • V ( f3 , i l - V ( f3. o, r) -ao6aBKa, OITHCb!Ba-

~mall OTKnOHeHHe B38HMOaeitCTBHll OT C!j>epH'IeCKH-cHMMeTpH'IHOro . 

V ( f3 , t l a plla no c!j>epH'IecKHM !I>YHKU -~liM Pa3naral! 

.. .. ll ll 
V ( f3 , r) • l: C A ({3 , r l Y A ( () , r/> l 

A,p 
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( 27) 

H OThlCKHBall peweHHe lp B BH!Ie cynepn03HUHH 

'I' - I 8 IDf , ~ 
D fJ ID D J D J ' .• 

( 28) 

npHXO!IHM K CHCTeMe ypaBHeHHit: 

m m m' p. I' m 
( ( 'f' , - E) a 'fl' ,+ I a f ;('I' 'f" I l: C ' y ' I 'I' f > • 0 

n J n t J oi.Jm n J n J A,p 1\ 1\ n J 

{ 29) 

( B cnyqae BKCH8nbHO-cHMMeTpH'IHOro Hapa A -'I~THoe, ll =0). 

3aecb 'i'ID 
nfJ l!Bnli~TCl! C06CTBeHHhlMH BOnHOBbiMH !j>yHKUHl!MJl 

ypaaHeHHl! WpeaHHrepa co clj>epH'IeCKJI-cHMMeTpH'IHhiM noTeHuHanoM: 

[-
b2 ID 

--.:\+V (O, rl- l 0 ]'i' o 
2M ntJ ntJ 

.o, (30) 

anll KOTOphrx, cornacHo nepeoll rnaae, MOll<eT 6hiTb !18HO B HBnHTH-

'-!ecKoe Bhrpall<eHne. 

TaKHM o6pa3oM, pewall cncTeMy ( 29), nonyqaeM aHeprHH H 

BOnHOBble !j>yHKUHH ( 28) OllH0'18CTJl'IHblX COCTOliHHll. 

Bo BTopoll rnaae nccneayeTCl! cxoaHMOCTb peweHHll (28), 

BnHliHJie y'leT8 .38BHCHMOCTH KynOHOBCKOro ilOTeHUH8ITB H CITHH-op6H

T8nbHOrO B38HMO!Iel!CTBHll OT ae!j>opM8UHH l!Qpa {3 • 

noK838HO, 'ITO ITpH Bbl'IHCneHHH 3HeprHH H BOnHOBOll !j>yHKUHH 

COCTOliHHll N-o6onO'-!KH ( N -rnaBHOe KBBHTOBOe 'IHCITO) B pa3-
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nOJKCHHH ( 28) JlOnJKHbl yqHTbiB8TbCH COCTOHHHH '¥ nm fJ ' npunaane-

JKBIIIHe, no Kpaliueit Mepe, K o6onoqKaM N .± 2 ( B OTnnque OT 

HHnbCCOHOBCKOrO npH6nHJKeHHH, COOTBeTCTBY~IIIero yq~Ty COCTOHHHA 

TOnbKO N -o6onoqKu). 

3aBHCHMOCTb KynOHOBCKOrO noTeHUHBna H CnHH -Op6HT8nbHOrO 

B38HMOJlel!CTBHfl OT aecj>opM8UHH T8KJKe OK83b!B8~T 3H8qHTenbHOe 

BnHHHHe aa nonoJKeuue ypoeuH H CTPYKTYPY eonaoool! ljlyHKUHH. 

CpaBHHTenbHbiit auanua ua111ero pellleHHH c pellleHHeM/ 231, no

nyqeHHbiM npu OJlHHx H Tex JKe auaqeauHx napaMeTpoe cpeaaero 

nonH, YK83b!B8eT Ha ero BeCbM8 Bb!COKY~ TOquOCTb. 

npH 3TOM pellleHHe HMeeT 8H8nHTHqecKHI! BHJl H OTbiCKHBaeTCfl 

B 100 -120 paa 6biCTpee, qeM e-1 231. Me TOll aonycKaeT npocToe 

o6o6llleHHe aa cnyqait 6onee cnoJKHOA aaBHCHMOCTH cpeaaero paau

yca OT (} H fj, qeM B (23), 

3. B TpeTbeit rnaee BToporo paaaena MeTOJl pacqeTa oauoqac

THqHbiX COCTOHHHit Jlecj>opMHpOB8HHblX SIJlep, Cpeauee none KOTOpblX 

onHCbiBaeTC.R peanucTuqecKHM noTeliUuanoM, npHMeneu K nccneaoea

HH~ KOHKpeTHblX f!Jlep peJlK03eMenbHOit o6naCTHI 27/, 

nonyqeHbl cneKTpbl HeliTpOHHbl,X H npOTOHHbiX COCTOHHHI! , YJlO

BneTBOpnTenbHO onHCbiBa~mue aa6n~naeMbiit nopHnoK aanonaeunH 

H npHBOJlfiiiiHe K npaBHnbHblM 3H8qeHHf!M CfiHH8 H qeTHOCTH OCHOBHblX 

H nepBbiX B036yJKJleHHbiX COCTOSIHHit, 

npu aToM auaqenuH napaMeTpoB cpenuero nonH oKa3biBa~TCH 

T8KHMH >Ke, K8K H B cnyqae cljlepuqecKHX f!Jlep. 3TOT ljlaKT npen

CT8BnfleTCfl HHTepeCHb!M 0 T8K K8K f!Bnfi':!TCH JlOflOnHHTeflbHbiM apryMen-' 

TOM, flOJlTBep>Kna~IIIHM pa3yMHOCTb BBe)leHHfl n OHSITHfl 0 cpenneM 

none. 

Ha ocuoee npoeeneuuoro paaaocToponuero cpaeueuuH nonyqea-

HOrO pellleHHfl C HHnbCCOHOBCKHM Bblf!BneH xapaKTep H MaC111Ta6 B03 -

HHKa~IIIHX OTnnqHil , H TeM C8Mb!M yCT8HOBneH Kpyr BOnpoCOB, npu 

uccnenoeaanu KoTopbiX ueo6xonnMo npuMeHHTb HOBb•J nonxon. 

YcTanoeneao, qTo: 

a) HMe~TCH cymecTeeunbie naMenennH B noeeneuuu onuoqacTnqubiX 
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ypoeuell, pacnonoJKeHHbiX e6nuau rpaHHUbi <l>epMH, BbipaJKa~muecH 

B uapyllleHHHX 38KOH8 A -I/& anSI B3aHMHOrO paCCTOSIHHfl MelKJly 

HHMB; 
,\ 

6) MaTpuqHble aneMeHTbl onepaTopoB nepexona Tuna r Y .\p. 

(onpenenH~IIIHX BHTeHCHBHOCTb p8JlHaUHOHHbiX nepexOJlOB H cneKTp 

KOnneKTHBHblX COCTOSIHBII) oqeHb qaCTO CHflbHO OTnnqa~CSI OT 

CBOBX HRnbCCOHOBCKHX auanoroe; 

e) napaMeTpbl pa3BSI3biB8HHH o6aapyJKHBa~T 6onee cnoJKnoe noeeaenue 

no cpaBneHR~ c npennucaHHSIMH HHnbcconoBCKoit cxeMbi. Boo6111e 

roBOpS1
0 

OHR SIBnSI~TCfl ljlyHKUHSIMH OT MaCCOBOrO qucna A • 

3TH ljlaKTbl yKa3biB8~ ua aeo6xonnMOCTb liiHpoKoro ucnonb-

aoeaHHH uoBOro nonxona B coepeMeHHbiX uccnenoeauuHx no Teopnu 

Hapa. noaToMy cnenyeT nepecMoTpeTb u yToqunTb auanna ceollcTB 

S!Jlep, yJKe npoBe)leHHblit B HHflbCCOHOBCKOM npu6nHJKeHHH, 

OnnaKo HOBbiit noaxon naeT eoaMOJKHOCTb paccMoTpeTb u TaKne 

S!BneHHH, KOTOpbie paaee ue Mornu 6biTb KoppeKTHO uccnenoeaHbi. 

3To uarnHJlHO nponeMOHCTpnpoeauo aa npnMepe N -aanpemeHHbiX 

fJ -nepeXOJlOB, MaCliiT86 HHTeHCHBHOCTII KOTOpblX o6'bSICHSieTCfl 

enonue ynoeneTBOpHTenbHO. 

HnbiMH cnoeaMH, aTa qaCTb nnccepTauun npencTaenHeT co6oit 

Kopeuaoit nepecMoTp onaoqacTnquoro 6aauca neljlopMnpoeaHHbiX 

S!Jlep H KpHTHKY HHflbCCOHOBCKOrO npu6nHJKeHHSI 0 nonoJKeHHOrO B OC

HOBY MHOroqncneHHbiX pa6oT no CTpyKType S1Jlp8. 

OcuoBHbie peaynbTBTbi nuccepTauun noKnaJlbiBanucb ua ececo

~3HbiX H MeJKJlyHapOJlHbiX KOHijlepeHUHSIX, neTHHX WKOfl8X no CTpyK

Type S!npa u SlnepnbiM peaKUHS!M H ony6nHKOB8Hbi B pa 6oTax/ 1 I • 

/4-6/,/81 ,I 10-191,/21-221,124-27 I. 
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