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B nocneanee apeMH npu TeopeTuqecKoM ananuae aKcnepuMeH-· 

TanbHb!X aaHHb!X 0 pacceHHllll qaCTHU Upll Bb!COKHX 3Hepl'HHX nmpo-: 

K~· llCITQnbayeTCH 3llKOH8nbHOe npeacTaBneHHe i:tnH 8MITnHTyaf,J pac­

. :ceHHHH Ha M8nb!e yrnhi1 38llMCTBOB8HHOe ll3 HepenHTHBHCTCKOll 
' . . · . _ I 1,2/ . 
KB8!JTOBOH MexaHHKll , 

8 STOll CBH3ll B03HHKna npo6neMa o6o6meHHH ll o6ocHOB8HllH 

UpH6nH*eHHH 3llKOHana npH pacceHHllll qaCTllU B penHTHBHCTCKOll 

o6nacTn aneprnll. 

Cpeau pa6oT, Bnecmnx BKnaa ·a pemenne aToll npo6neMbi, cne-
/3-6/ . . u 

uyeT yKa3aTb Ha pa60Tbl 1 B KOTOpb!X HepemiTllBHCTCKOe ,3ll-

KOH8nbHOe npencTaBnenne nnH aMnnuTyUbi pacceHHHH o6o6··,aeTCH . . 

Ha cnyqall penHTHBllCTCKOfl KB8HTOBOll MCX8HllKll, 

Hayqenue aMnnnTyUhi pacceHHllH qacTnu BhiCoKnx sneprull ua 
. . 171 

noryHOBa~ TaBxennnae . ·oCHOBe KB83lliTOTeHUHanbHOI'(l ·ypaBHeHllH 

noKaaano/S/ '· qTo B .KBaHTOBOll Teopuu nonH nnH aMnnnTyahi pacce-: 

HHllH llBYX 6eCCllllHOB~IX qaCTllU Bb!COKHX SHepi'llll cnpaBennHBO llH-­

TerpanbHOe · npeilcTaanenne, Tecno CBHaannoe c 3llKonanbHbiM npen-'. 
. . ~ 

cTaanenneM. BecbMa cymecTaeHHbiM. npu aToM oKaSbiBaeTcH npen-
·• .- . - 19, 10/ . 

~-. nono*enne o rnanKocTn noKanbnoro KBaannoTenunana -. 

·~ . •· .. : 
... - t • : -,.: ~..; 

LlnH BbiHCHeHnH_ ponu rnanKoro· KBaaunoTenunana BeCbMa Ba*-
/11i . 

H~II':fll. HBnHJOTCH peaynbT8Tbl pa6oT · · 1 B KOTOpb!X npenno*eH HO-. 

Bhlll MeTon, noaaonHromnii pemHTb ypaanenn~ Illpennnrepa c rnanKnM 

KBaannoTenunanoM nnn ycnoane ynnTapHOCTH c aanaHHhlM BKnanoM 

~C.::~:====~:= l __::_:~;_:::.:::_:::_::-_:·::_H~Yilfly_~~~·.:_~~~!J.()~• _:~.!1_~~-I_I-~~_!I~~TOTllKY 
·. p~CCeHHllH Upll Bb!COKllX anepi'HHXo 
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nanbHeilwee pa3BHTHe·npo5neMa o50CHOB8HHH SllKOHanbHOrO 

irpn5nnlK~HHSI nmr aMnnHTYllbi paccesrnnsr nayx: pensrTnBHCTCKHX 
. . - 112-141 

'!aCTHU BbiCOKHX sneprnn naruna B _pa5oTax · ·• B STnx pa5o-

Tax B paMKax paann'!HbiX Teope_THKo-noneBhiX Moneneil 5bmo noKa­

aa!Io; 'ITO B aCHMfiTOTH'IeCKOM npenene 5onbWHX SHeprHil H <jJHKCH­

po:BaHHhiX nepena'I HMnynbca aMrmnTyna paccesrnnsr nayx HyKnonoB 

c· :y'IeToM nnwb MHor.oMeaonnoro o5MeHa npnnnMaeT BHll npencTaB­

nemm Monbepa-rnay5epa c <jlynKunsn silKonana, cooTBeTcTayromeil· 

nefiCTBHTenbHOMy IOKaBCKOMy fiOTeHUHany. B38HMO)lellCTBHsr.· 

' CnenyiOWHM STanoM SIBHnOCb H3y'IeHI!e. BalKHOll aana'IH y'IeTa 
. 115,161 

pannaunoHHhiX nonpaBoK K nnarpaMMaM necTHH'IHOro THna ~ . 

. Onnpasrcb na nnero o5 anpoHHhiX aoa5ylKJlennsrx ocunnnsrTopno-
/171 . I 181 

ro Tnna , aBTopbi pa5oTbi paaannn ·MeTon· KorepenTHhiX coc-

Tosranil, Ha OCHOBe KOTOpOrO -5binO nponeMOHCTp!fpOISBHO, 'ITO y'IiiT 

"MS,30HHOH· wy5bi HyKnOHOB" npHBOllHT K B03HHKHOBeHHIO cjlaKTOpOB 

rin<jlpaKunonnoro Tnna B aMnnnTyne paccesrnnsr. 3ToT peaynbTaT 
. . . 119,201 

5bm. nonTaeplKneH nanee B nocnenyromHx pa5oTax • CnenyeT 
. I 12,13,151 

non~epKHYTb, 'ITO B pa5oTax ncnonbaoaancsr MeToll npn-

6/lHlKeHHOrO Bbi'IHCneHHSI B03HHK8IOWHX Bll8HHOM ilOllXOJle cjlyHKUII0-
121,22/ - . 119,201 

aanbHhiX HHTerpanoB , . paaBHTblll aaTeM B pa5oTax , 

B . .'Ko.Top!,ix on nony'Inn naaaanne npn5nnlKeHnH npsrMonnneilHhiX ny­

~ell. ·. npnMeHUMOCTb Jl8HHoro MeTOJla npn pacceHHHH '!aCTHU Bb!COKHX 
123/ 

~nep)'llil 5bma paccMoTpena B pa5oTax . n nonTBeplKnaeTcsr Bbl-
. . . _1241 
·'IncnennsrMn B paMKax Teopnn· BOaMym_ennn 

. . 125-271 
·., 11, naKoneu, B pa5oTax 5hrno noKa aano, 'ITO y'IeT 

MHoro'!aCTH'IHhiX npoMelKyTo'!HhiX cocTosrnnil B. ycnoBnn yHnTapnocTn 

itn$1 :aMrrnnTYllhi yrrpyroro paccesrnnsr ecTecTBeHHhiM o5paaoM rrpnBo-

nnT K rnanKoMy KOMrrneKcnoMy KBaannoTenunany. 

B nacTosrmeil nnccepTaunn paccMaTpnnaeTcsr aana'Ia o5o5me­

nnsr n o5ocnoaannsr· silKonanbnoro rrpn5nnlKeHnsr nnsr rrpoueccoB yrrpy­

roro paccesrnnsr '!aCTHU BhlCOKHX sneprnil B penHTHBHCTCKoil o5na-

CTH. 
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·nuccepTauu·sr cocT()HT na • ilBenennsr, ·Tpex.rnaB _n aaK.i:Iio'IeHJm • 

Bo BB~t;tennn _naeTcsr KpaTKHil o5aop pa5oT, .nocasrmennhrx· 

nccnenaBannro yKaaannof:i BhiWe npo5neMbi. 

·B. n e p Boil rna Be nnccepTauiin nponaBonnTcsr o5o5menne 

HepeJIHTl!BIICTCKOro ~llKOHanbHOro npencTaBneHHH. nnsr 8MIInHTYllhl 

ilOTeHUHBnbHQrO paCCeHHHH Ha cnyqafi pensrTH.BHCTCKOll KBaHTOBOll 

._-MexaHIIKH. 

B o B Top oil rna Be nccnenyeTcsr npu5nnlKenue siiKonana 

B paMKax TeopeTnKo-rroneBhiX Mo;:~eneil. 

T peT b H rna B a Jll!CCepTaUHl! IIOCBHWeHa paCCMOTpeHHIO CTa­

Tyca rnanKoro KoMrrneKcnoro KBa3nnoTeaunana B KBaHToBoil Teopnn 

nonH. 

B § 1 nanaraiOTCH OCHOBbl. HepenHTHBl!CTCKOrO SllKOHanbHOrO 

IIpn5nJI21<eHl!Ho npnBOJlHTCH l!3BeCTHblll BbiBOll. l!HTerpanbHOrO ·npen­

CTaBneHHH Monbepa-fnay5epa nnsr aMnnnTyllhi paccesrmm. 'IBCTHU 
. I 1,21 . 

BhiCOKHX sneprnn na Manbie yrnhi 

• I(; _-;,')p -l')((p) 2-> 
f(O)=-.!l!_fe [e. -l]dp, 

2rr 
(I) 

rne ~lYHKU!IH silKoHana x (p ) HMeeT BHll 

---
x(p) =.!.IV (yp 2 

+ ; 2 
)dz 

V-oo 
( 2) 

!' 

B §2 paccMaTpnsaeTC'II aMnnnTyna paccesrnnsr qacTHUhi co crm-

HOM 
, . 14-61 

112 na ocnose ypaanennsr Kneilna-fopnona • 

( -> 2 2 ) ->) [ -> ]2 ->) - V + m . t/1 ( r = E·- V ( r) t/1 (r (3) 
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C. IIOT8HUII8nDM, COll8pM81l!IIM BKnan CIIIIH-op61ITanhHbiX CIIn 

... 
v G > = v o <n + v 1 <r>< a L >. (4) 

npii ycnOBHH rn8JlKOCTII IIOTSHUHana JlnH 8MIInHTYllbi·pacceH­

HHH 6btcTpbiX qacTIIU Ha Manbte yrnbl rronyqeao BbipaMSHIIe 
.J 

f(p,~)=cf>* (p')[a.+ayb]cp
0

(p), (5) 

~ KOTOpOM 8MIIniiTYllbl paCCSHHIIH 6ea ll8p8BOpOT8 CJ!IIH8;11 a II C IIe­

peBOpOTOM CIIIIHa b paBHbl 

·.oc -lxo 

a= ...,. i p f · p dp J 
0 

(p ~ ) ( e 
0 

cos XI -I I ( 6) 

-I Xo 
h= -ip f pdp J

1 
(p~) e sinx

1 0 
( 7) 

I:' AS 

X = JL J V0 (p, z')dz' 
1 p ..,00 

( 8) 

xl = Ep f VI (p ,z')dz' 
..,00 

( 9) 

3. = (p -p') - nepena'l'a:..nMnylioca. ( 10) 
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B §3 IIayqaeTCH aHKOHanhHoe rrpencTaBneHIIe nnH aMrrniiTYllhl 

/4-6/ 
P,8CC8HHIIH Jl1Ip8KOBCKIIX qaCTIIU 

B rrpene~e 6onblliiiX IIMIIynhCOB p AnH rnaltKIIX IIOTSHUIIa­

nDB H8Hll8HO pelli8HII8 ypaBHSHIIH llnpaKa 

[E+iav ._f3m-f3v<-nl.;, <rl 0, ( 11) 

KOTOpOe IIM88T. 'BIIll 

., c;) = e lpz 1:::-< 
v2 

1 z 2 ... :.. dV , 
)cxp(-- f (V +2mV-[axn]" -)dz lcf>o. (12) 

az 2ip -oo dp ' 

BbtpaMeHne nnH aMnniiTYllbi pacceHHIIH mueTcH na KBanp1Ipo­

Baaaoro ypaBaefiiiH ll1IpaKa 

( p 
2 

+ V ~ ) .;, ( r) = ( V 
2 

+2m V - i y V V ) .P (; ) (13) 

II JlnH Mant.lX yrnoll pllCCSSIIIIISI lll>lCOK03H!:!pr!:!TIIqecKHX CIIHHOpHb!X 

qacTHU HM£!8T BHll . ( 5) 1 rne a H b onpen!:!miiOTCH cjJopMynaMII 

(6) n (7), a X
0 

H 
1
X 

1 
paBIIbi 

r 

. xo =-1 f 
2p -no 

[ V
2 

( p. "' ) + 2m v ( p. z ) ] dz ( 14) 

I "" d V (·p, z) 
-f---
2p,_,., . dp 
~- ~~- -----

dz. ( 15) 

~~-- ~------ -·-·---·-··~---------·----.-- -------
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·:nonqepKHB8eTCH1 qTo, pa3BllTbiH MeTOA ClipaBeAnHB. He T01IbKO 

nnf!.~nyqag cKanHpHoro rroTeaunana (c~. (11)); ao n nnH rroTeH­

unanoa rrponaaonhaoro TJma. B qacTHOCTH, 13 aToM rraparpa.P~ 

aal!neao Bbtpa>Keane n_nH aMrrnnTynht pacceHHHH ·aa Marrbte. yrnht 

6btCTpb!X AHpBKOBCKHX qacTHU ·s pBMKBX ypaBHeHHH ilnpaKa C rrceB­

AOCK81!HpHbiM noTeHunanoM. 
> • > 2 
B §4 aa rrpl!Mepe cKanHpHol! Monenn LB3 , =g:tfr ¢:,KoTopaH 

rroaaonHeT cnenaTb nano>Keane aan6onee HCHbtM n aarnHAHbtM, 

a :TaK>Ke HBHMeHee rpOM03AKHM 1 C rrdMOllibiO MeTOAOB ljlyHKUHOH81Ib­

HO.rO, HHTerpHpOBBHHH neMOHCTpllpyeTCH Bb!BOA Bbtpa>KeHHH A1IH aM­

li1IHTYAbl ynpyroro pacceHHHH ABYX "HyKITOHOB' C yqeTOM 11Hllib 

. . . . , I 12; 13,6/ B' . .t-
6 'MaoroMeaoaaoro o6Meaa • ecb naparpa't' Mo>KeT btTb 

ycnoaao paa6nT aa nae qacTn. B rrepaol! HBXOJlHTCH KBBHTO-

BaH.JlByxqacTHqaaH ljlyHKUHH rpnHa, KOTOpaH, 6ynyqn 38liHC8HHOH 
~ 

B BUlle ~yHKUHOHBlibHOrO HHTerpana, paBHa 

~) f 4 > 

.G· (p ,p ;q ,q )=-- 0 (p +P -q -q )Ids
1

I ds2x 
> 1 2 1 2 (2 71) 4 1 2 > 1 2 0 0 

2 2 2 2 
is

1
(p

1 
-m )+is

2 
(p

2
-m ) . ix(p

1
-q

1
) 

.xe Idx<' CviOv 1 IOv2 x 

( 16) 

sl 2 

x exp 1- i I v (1J) di'J -i 
1 0 

82 s s 
2 1 2 r v2 (7J)d1J + ig

2 I de-l Ids D[x+ 
0 0 0 

. +2p e- +2p e-
1 1 2 2 

s 1 82 

-2 I v 1 (7J)d7J+2 I v (7J)d7J11+(q ... q ) • 
t: j: 2 1 2 

8 1-sl 8 2-~ 

Bo BTopol! qacTJI rraparpa<fla c rroMOWb!O xopowo JI3BecTHol! 

ljlopMynht 

j 
.I 
:I 

. :j 
I 
' 

I 

~':'' 

·;1 

. I 
• > j 

> •' 

I 

' " ~ ' 
'-: 

,. 

I. 

l ..... 

.. , 

(277t·o
4

(P.1+P 2 -q
1 

-q2)f(p1,p2;q1,q2)= 

fim .( 2 _m2 )( 2 2)( 2 2 2 2 (0) (17) 
(p2p2.-2 2>~ 2p 1 '-" p2-m q1-m )(q 2 -m )G (p ,p ;q q) 

1 ~ 2 ~ tr t•q-2 m • 1 2 1' 2 · 

Bb!BOAHTCH aerrocpeJlCTBeHHO Bbtpa>KeHHe A1IH 8Mli1IHTYAbl paCCeHHHH 1 

_KOTOpBH B KOHeqHOM HTOre lipHHHMBeT BRA 

(0) 

·r. <P 1 ·P2:qx, 

2 ) (ig) . -~x(pl-q) 
q2 :=--

4 
IdxD(x)e • · 

1 

(277) 

1 -iAx<x:P1 .P2 :q 1A2> 

Je d'A+ 

+<q ~~q) 
1 2 ( 18) 

rne 

(0) > > g2 >. 
:X (x;p oP2 ;q ,q ).=.--I 

1 1 2 (277)4 

-lkx 

~~-[ 
k 2-p. 2+ il 

1 
. + 

(k 2+2kp )(k 2 -2kp ) 
1 2 

( 19) 

1 
+ + 

1 
+ 

1 ]. 

(k 2 -2kql )(k 2 -2kp2) 
2 > 2 

(k +2kp 1 )( k +2kq 2) 
2 > 2 

( k -2kq1)(k +2kq2) 

Dpn Bbtqncneann B03HHKarownx:· B naHHOM rronxone <flyaKunoaanb-
. • . /21,22/ 

Hb!X HHTerparrOB HCli01Ib3yeTCH rrpn6nn>KeHHbiH MeTOA 1 KOTO-

. pb!H HB H3btKe JlllBrpBMM. <t>efiHM8H8 3KBHBarreHTeH OT6paCbiB8Hll10 

B HYKliOHHbiX rrporraraTOpax qneHOB TllliB k 1 k I , rne k 1 , k 1 

JIMrryrrbCbl pa3nJiqHbiX Me30HOB, liCXOAH ll3 <flel!HMBHOBCKOH HHTeplipEl_­

: TBllllll $yHKUHOHlllibHOrO HHTerpana KBK cyMMbl no· rryTHM~ MO>KHO 

·: CK838Tb0 qTO B paMKaX' TBK Ha3biB8eMOrO rrpH6rrJI>KeHJIH k1 k 1 
= 0 

B 8MliliHTYAY pacceHHllH qaCTHU Bb!COKIIX 3HeprHl! lip0113BOAIITCH 

9 
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yqeT 13KnaaoB oT TpaeKTopmi, nan6onee 6nnaKo npn6n,H>K~ IO•un~·ca 

K KnaccnqecKnM. npn aToM B cnyqae pacceHHHH i-Ia. Mailbie yrnbi' 

npll Bb!COKIIX 3Hepr11HX KnaCCII'!eCKHe TpaeKTOpllll '!8CTIIU llPI.I6lJII­

;>KeHHO npeACTaBnHIOTCH 0Tpe3K8MJI npHMbiX, JIMeiOlUIIX HanpaBnenne 

IIMnynbCOB AO II nocne pacceHHIIH, COOTBeTCTBeHHO. no 3TOii npn­

'II!He ncnonbaoBannoe npn6nn>KeHHe Mo>KeT 6biTb na3Bano npn6nH-

- . I 19 20/ 
>KenneM npHMonnneUHbiX nyTeH qacTnu ' • 

B §5 paccMaTpHBaeTcH acnMnToTyqecKoe noBeaenHe naiiaen-

HOi1: B §4 a:vlllnHTYAbl pacceHHIIH B o.6naCTII 6onblUIIX 3Hepr1Iii II <>IIK­

cnpoBaHHbiX nepeaaq nMnynbca 
/6, 12, 13/ 

tt 

s~ + II + X+···+IXI+·:· 
noKa3biBae:cH, 'ITO rnaBHbie norapn~JMII'!eCKIIe qneHbi B aciiMn­

·ToTIIKe. aMnniiTYllbi pacceHHIIH coKparuaiOTCH II aMnniiTyna pacceHHIIH 

npHHIIM8eT BIIll 

... 

; ~~ ·, 

·; _ .. : 

.. 
>; 

... -. ·; 

-:~\-:;_.- .. . .. 

I
. : . '· .. 

; < 

' 

r_ .. >! 

;'. 

. HnTerpanbnoe npeacTasnenne ( 20) nnH aMrrnnTynhi B o6na·~· 

:cTII ManbiX yrnoB pacceHHHH ..!_ ... 0 coBrranaeT c rrpencTaBneHHeM 
. .· · . /I 2/ 8 : . 

Monbepa-fnay6epa ' B KB8HToBoi1:·MexaHnKe c ljlyHKil!fei1: ·ai1:Ko-

a ana 

(0) -+ 
2 

-+ 2 ~ 2 
X (s, xl )=_lL_ K (p.lx

1
J>= L J V{-1/x +Xl )dx 

211s 0 s z 
( 21) 

•tl'' 

rne 

-Ill: I 2 ... g 
V (s • I xI)=~ I~ I ( 22) 

e,CTb nei1:CTBIITe~bHbiH IOK8BCKIIIi liOTeHUHan B381IMOlleHCTBIIH MelKllY 

'!8CTII!i8MII. 

B §6 .B paMKax npH6nJI>KeHnH k k = 0 BbiBOAIITCH aiiKoHanb-. 
I l 

· .. ; ..... ,. .. 
~ 

noe rrpeacTaBnenJie nnH aMnnnTYllbi pacceHHHH ( §4) c yqeToM panHa­

/15/ 

(0) . ... ... 
f (s t) _ j S. 2 I XJ. L'J. J. 

' ----
4 

fd x ... e 
(2 11) • J. 

... 2 
,.,. :J. ,;;'- t rne 

• "2 

·= 
( e- 21Ts Ko<lll ;.l. 1) 

-U, (20) 

nonyqeHHbii1: peaynhT8T 03HaqaeT, q;o atjlcpeKTbl 38ll83AbiB8HiiH 

K8K 6bi IIC'!e38IOT II 8MllnHTyAe pacceHHIIH COOTBeTCTByeT CyMM8 
·. IV .. 

KB831InoTenunanhHbiX_ rpa<j>oB 

T +· rr~ +rrrr 
.lll £ 

+· 

.. 

:!·· 
: t 

.• \~ 
. '!' -~-

··: _ .. ,.,._ ...... 
.. ..~ .. ~'. .. _ 

,!:.-

""~.~. . r .,. ,...,. 
.. ! ·. 

-UIIOHHb!X ll0llp8BOK K HyKnOHHblM nHHIIHM • no CylUeCTBy, B ·_aTOM 

naparpa<jle B npeaene BbiCOKnx anepr!Iii n ~'HKC!IpoBaHHbiX rrepena.qax 

IIMIIynbC8 IICCnenyeTCH 8CIIMIITOTH'!eCKOe liOBeaeHJie CYMMbl llll8r­

paMM <Pel1HMana cneny10ruero Tnrra: 

!~'kl, 

), 
) 

. .., 
+ . . . , +.~ ~ 

... 
+ . ' . 

B ncrronbayeMoM rrpn6nn>KeHJIII cyMM!IpoBanne panHaunoHHbiX 
c 

n"orrpaBOK IIpllBOlliiT K liOHBneHHIO B Bbipa>KeHHII nnH 8MIInHTYllbl paC-

C.eHHIIH MynhTHrrnHK~THBHoro <jlaKTopa, aaBHcHruero TonhKO. oT • rrepena'III 

HMrrynbca 
-~ .. -- ------------------~---~·--··-- -------- -------------- -----· --

········'·-·~-·--.,.-, ·-:-rc·--:------··--·--~----o-=7---·-·--·-------··· ...... . 
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f(s,d=h(t)f ( s 't)' 
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rile 

0 2 
lg 

h ( t ) = exp I -
4 

f 
(217) 

dk 

k2-IL2 +if 
[(-I 

2 
~ + 2kp I 

I I 2 

+ ( ------) J. 
k 2 + 2kp2 k

2 
+ 2kq2 

.J 

a f(O)(s,t) orrpellenHeTcH ~opMynofi (20). 

I 
2 

+ 
k2 + 2k q I 

(24) 

B acHMITTOTI!'IecKofi o6nacTH :1 t:l << m 2 cpaKTOp h ( l) rrp11.:.. 

Jll!MaeT Bllll 

h ( t) = exp I t 
g2 2 

fn(m 

24(217 )2 m 4 7) I .. ( 25) 

0TCIO.'lB llenaeTCH Bb!BOil, qTQ yqeT p81l118UI!OHHbiX 3~~eKTOB 

rrpl!BOili!T K llll~paKUl!OHHOMy rroBelleimiO a~ITJIIITYilbl pacceHHl!H qac-

Tllll BbiCOKl!X 3Heprllfi Ha M8J1bie yrJibl, qTQ COOTBeTCTByeT rayc­

COBOH ~opMe noKanbHoro KBaal!rroTenunana yrrpyroro pacceHHl!H 
1t . 

c palli!YCOM lleficTBHH rropHilKa g --- • C!!nbi, o6ycn0BneHHbie 
· m2 c 

o6MeHOM Me3oHOB MelKilY HyKnoaaMI!, HMeiOT, oqeBllllHO, pallHyc 

·~ . . •. 2 
--. CnellOBaTenbHo, B o6nacTll rrepellaiiHbiX :nMrrynhCOB fL :$I tl<<m 
fLC . . -

CT8HOBHTCH B8lKHb!M yqeT MIIOrOKpaTHOrO Me30HHOrO o6MeHa. 

0TMeqaeTCH, qTQ nonyqeHHble pe3yJibT8Tbl COOTBeTCTBYI,OTo 

ITO-Blllll!MOMy, rrpaBl!JibHOMY yqeTy .BKJ181lOB TBK H83b!BaeMb!X "MHrKl!X 

Me30HOB", llJIH KOTOpb!X YK838HHOe rrpl!6JIHlKeHHe HBJIHeTCH orrpaBABH­

/23/ 
Hb!M 

B §7 B p8MK8X 6onee peanl!CTl!qHOll MOileJil! CKBnHpHb!X HyKJIOHOB 0 

B38l!MOileHCTBYIO!Ul!X C BeKTOpHbiM rroneM, B Upl!6Ul!lKeHl!ll npHMOJili­

HeHHbiX nyTefi rronyqeao Bb!p8lKeHl!e llJIH 8MllJ1liTYilbl pacceHHl!H llBYX 

/19 20/ 
. -·-····-······-··--JIYKJIOHOB: ·' 

12 

.. ·. 

·.> 

.. 

0. ~ 

.... ·.' 

0 •• 

..... __ , 
... •>. 

f( p • p "; q • q >= 
I 2 .1 2 

. . 2. ly(pl-ql}· I -iAx<y:pl,p":ql.~2l .· . 
=-ig H(t)jdye t1(y;pl,ql;p2,q2)ft' - d.\, 

0 

rile 

1'1(y;p ,q ;p ,q l=fdkO {3[k+p +q] [-k+p 
. I I 2 2 a I I a '2 

iky 
+q ] (' 

2 {3 

. . (0) g2 lkY (I) (2) · 
X (y;p ,p ;q ,q )= -

4 
fdke Daf3!a (k:pl,ql )j {3 (-k:p2 ,q2) 

. · I 2 . I 2 (
217

) 

o2 2 w (o 
H(t)=expl~f dk!l{3(k)I ia (k:p_,qo)ifl(-k:p_,q_), 

2(2 17) a 1=1 1 1 1 1 

rrpaqeM Up01!3Bellei!JI!I TOKOB, ycpellHei!HblX no 9Y,HKUHOIIUJihHbiM 

v 11 v· 
I 2 

rrepeMeHHhiM , paBHbl 

i(l) (k :p ,q )j(2)·(-k;p ,q l=' 
a 1 · I f3 2 2 

( 27) 

( 28) 

( 29) 

0 2 p + k' : . 2 q . - k 
= ( __ Ia_!!_ __ +' Ia Ia )( ~-kA __ + 2q2B +k B 

k 
2 

+ 2kp + i ' k 
2 

-2k q + i< 
I I 

k 2 -2kp + ic k 2 + 2k q + i. { · 
2 2 

(30) 

r 

(i) 

j (k ; pi. qi 
(1} ) 

)j{3(-k;p ,q = 
i I a 

2p; + k· 
ia a 2 q + k 2p {3 + k {3 

Ia a ) ( -"'~~=---
k 

2
+2kq i +if k

2 
+2kp I +if 

2q {3+k_ {3 . .. ( . ). 

k 
2 

+2kq +if (31) 
I . 

= ( 2 

k +2kp +if 
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B acHMIITOTH'leCKOM rrpenene BbiCOKHX aaeprnil: s-'> 00 H !jJHK'-_ 

CHpOBBHHblX l t orpaHH'leHHblX YCIIOBHeM :1 t:l<< m 2 . 

. .. . /19,20/ 
llnll. 8MII1lHTYilbl paCCeSIHHSI !IpHHHMaeT BHil 

Bbipallmane 

f'(s, i) = i(s -u )v (t )eat ( 32) 

rn~. .J 

-+ 

2 -+ l;l ~ l .-IX 
(0) 

. 1 
...:.1); 

-+ 2 
. v (t) =- I d yl e (e l=-~l 
.. . . 2 

(33) 

'g 2 2 • ·a = lfn (~) +l], 

3 (211) 
2 

m 
2 . 2 2 

ll 
( 34) 

~0) 
a. X COOTB9TCTByeT llefiCTBHTeilbHOMy IDKBBCKOMY IIOTeHUHBilY 

B38HMOileilCTBHSI ( CM, ( 21) H ( 22) ) , 

noll'lepKHBUeTCSI 1 'ITO BK1181l B 8MII1lHTYilY pacceSIHHSI ·pallHB­

UHOHHbiX IIOIIpaBOK K llHarpaMMaM neCTIIH'l:·WrO. THIIa, KBK H B cny­

qae IiyKnoHoB, B3anMoneilcTByroiUHX co cKamipHbiM rroneM, B pac­

CMUT~HBaeMoM npH6nnlKeHHH ~:aKTopnayeTcSI, n, KaK BHilHO na ¢op-

Myllbl ( 32) t rrpHBOilHT K. B03HH~HOBeHHID cpaKTOpOB llH.IfpaKUHOHHOrO 

Tn·na~ 

)lanee IIOK83biB8eTCSI·, 'ITO. y'leT Me30HHOI1 'wy6bi' HYKIIOHOB 

eCTeCTBeHHblM o6pa30M Be{(eT K rnBilKOMY KOMII1leKCHOMy KB83HIIO-

Teaunany, 

3arrHCb BMIIIlHTYAbl pacceSIHHSI ( 32) B SilKOHBilbHOil tPOpMe ( 1) 
. • /27/ 

IIpHBOilHT K cnenyro!lleMy COOTHOWeHHID.'l,I'ISI tPYHKUHH 3HKOH8Il8 " 

·,_ 

' " 

d 2J: p lkp-+ 2 
-+ 1!: . 

X (p )= -. -2 I 
. 811 . 

+ 
k 2 ·+ Ji 2 

(35) 
-+-+ 2. -+2 

-a(k
1 

+k
2

) -ak
1 

(e -e 
2 d 2k d2 t lfCkl+k2l 

+i(~)2I 1 2 e 

8 2 -+ -+ 
11 (k 2+jl2 )(k 2+jl2) 

I 2 

-+2 
-a~2 

• e >+-~· 

nepBbiH 'liieH B ,3TOM BbipalKeHHH. SIBIISieTCSI 'IHCTO BemecTBeH­

HblM H COOTBeTCTByeT pacceSIHHID Ha IDKaBCKOM noTeHUHane, UeHTp 

cnn KOToporo cny'laJ1HhiM o6paaqM pacnpenenea no rayccoBoMy 

3aKoHy, BTopofi 'liieH llaeT BK1181l B MHHMyro qaCTb KB83HIIOTeHUHana, 

B 3aKnro'leann paccMaTpnBaroTCSI nepcrreKTHBbi nanbaeil:wnx 

~o3MOlKHblX .lfCCilellOBBHHfi 3aTpOHYTbiX B llHCCepTaUHH BOIIpOCOB, 

B 'laCTHOCTII, OTMe'lBIDTCSI pa6oTbl~ IIOCBSillieHnbie H3yqe'anro neyrrpy­
. . • . _/28-3(1/ 

rnx· npoueccoB B paMKax rrpn6nnlKeHHSI npSIMonnaeuHbiX rryTen • 
. ~-~ 

pa6oTax · OcaoBHbie peaynbTBTbi nnccepTaunn ony6nnKOB!i1Hbi B 
12 13 15,19 20 27/ ·• 
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