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06man xapaKTepHCTHKa pa6oTu 

B ,!lHCCepTaUHH pa3pa60TaHa HOBaH HTepaUHOHHaH cxeMa pemeHHH 

MHoroKaHanbHOR 3anaqH pacceHHHn, OilHCUBaeMOR CHCT8MOR panttanbHUX 

ypaBHeHHR rupe,!lHHrepa. B OCHOBY HTepaUHOHHOR cxeMU nonomeH~ 

MO.IlH¢HKauttn HenpepUBHoro aHanora M8TO,!la HbKlTOHa (HAMH), B KOTOpOH 

HCXO,!lHUll 

HMeKlmefi 

onepaTop npencTaBneH 

npocTyKl CTpyK_Typy, H 

B 

ee 

BH,!le CYMMU 

B03MymeHHH 

OCHOBHOH 

1,2 
B 

qaCTH, 

KaqecTBe 

nononHHTe~hHOro ycnOBHH B nocTaHOBKe 3a,!laqH paccenHHH paccMOTpeHO 

¢YHKUHOHanbHOe ycnOBHe, COOTBeTCTBYKlmee BapHaUHOHHOMY npHHUHilY 

XKlRbTeHa. B 3BORKlUHOHHOM HbKlTOHOBCKOM npouecce HCilORb3Y8TCH ¢YHK­

UHH BKRKlqeHHR B03MymeHHn. IlpHMeHeHHe TaKOH MO.IlH¢HKaUHH HAMH Il03-

BORHeT CTpOHTb HTepauHOHHUe cxeMu, B KOTOpUX Ha Kamnofi HTepaUHH 

o6pamaeTcH onepaTop 6onee npocToR CTPYKTypu, qeM nonyqennuR H3 

HCXO,!lHOro. 3TO CBOHCTBO MOmHo ycneWHO HCilORb30BaTb KaK npH 

pemeHHH CHCTeM 6onbmoi'i pa3MepHOCTH B 3a,!laqax, KOTOpue Il03BORHKlT 

BU,!lSRHTb "rnaBHYKl" qacTb .IlH¢¢epeHUHaRbHOro onepaTopa, TaK H npH 

HCil0Rb30BaHHH MHOrOToqeqHUX pa3HOCTHUX annpoKCHMaUHH BUCOKoro 

nopnnKa TQqHQCTH, CBO,!lH o6pameHHe neHTQqHUX MfTPHU c 6onbWOR 

WHpHHOi'i neHTU K nocnenoBaTeRbHOMy o6pameHHKl RHllib TpexnttaroHaRbHUX 

MaTpHU. 

AKTyanbHOCTb 

!3a,!laqa paccenHHH RBRHSTCH 0,!lHOll H3 BamHei'iWHX 3anaq KBaHTOBOH 

MexaHHKH, HMeKlmeR MHoroqttcneHHue npttnomeHHH. HccnenoBaHttn, 

IPuzynin I.V.,Vinitsky S.I.-Muon Catalyzed Fusion,1988,v.3,p.307. 

2 MaHnaB T.,Ily3UHHH H.B. - MBM H M~,1992,T.31,c.3 

~---.....-~-.. -~,..-.... .._..,._,~_< 

~ llbeexHit!rtfit~_;H 1n,cmnr: ~ 

~ I , ' 
Allt5).-ttJ;.1'{' (it; ";;t-,:;-n

1
::,o,,;';ii,•t~r\ l..1:1~.;~· ........ __ •. ---~-~~ •. - ... ,.,., ... ,. \i ,, 

-~ ~~=~~tlj f ~ ~ 



npoBeneHHlle B nHccepTaUHH, HHHUHHpoBaHU 

nnaHHpOBaHHSI H o6pa60TKH 3KCnepHM8HTOB B 

pa3BHBaeuux o6naCTSIX, KaK MDOHHUH KaTaRH3, 

¢H3HKa. oco6yn BamHocTb npencTaBnSIDT 3anaqH 

noTpe6HOCTSIMH TeOpHH, 

TaKHX HHTSHCHBHO 
~ 

aTOMHaSI H SinepHaSI 

HH3KO3HepreTHqecKoro 

H pe3OHaHCHOro pacceSIHHSI M83OaTOMOB Ha Sinpax H3OTOilOB Bonopona 

H 3R8KTpOHOB Ha aToMax. K cneuH¢HKe paccMaTpHBaeMUX 3anaq 

pacceSIHHSI, HMenmHx npaKTHqecKHH HHTepec, cnenyeT OTHSCTH TOT ¢aKT, 

qTo IlOTSHUHanu B CHCTeMe panHanbHUX ypaBHSHHH 3ananTCSI Ta6nHqHo 3 

Ha HeKOTOpOH KycoqHopaBHOMepHOH (B nanbH8HW8M - KBa3HpaBHOM8pHOH) 

C8TK8 Y3ROB. HccnenoBaHHe TOqHOCTH pe3ynbTaTOB, 

qHc·neHHUMH MeTonaMH Ha ceTKax TaKoro THna, B 3anaqax 

nonyqeHHUX 

pacceSIHHSI 

SIBRSISTCSI aKTyanbHOH npo6neMOH. B HH3KO3HepreTHqecKOM pacceSIHHH 

HyneBaSI 3HeprHSI npencTaBnSieT co6ofi, KaK npaBHno, oco6yn ToqKy 

cneKTpa 4 ITO3TOMY nnSI nocTHmeHHSI Heo6xonHMOH TOqHOCTH Tpe6ynTCSI 

KOppeKTHaSI nocTaHOBKa rpaHHqHUX ycnoBHH H ~OCTpOeHH8 ycTofiqHBUX 

BllqHCRHTenhHUX anropHTMOB, qTo TaKme SIBRSISTCSI aKTyanbHOH 3anaqefi. 

PSin cneuHanbHux qHcneHHUX MeTonoB peweHHSI naHHoro Knacca 

3anaq naeT xopOWHe pe3ynhTaTU TORbKO nnSI KOHKpeTHUX BHnoa 

B3aHMoneHCTBHSI KBaHTOBUX CHCTeM. rrepexon K HO BUM MonenSIM, KaK 

npaBHRO, Tpe6yeT 3HaqHT8RbHOH nopa60TKH HMenmHXCSI BllqHCRHT8RbHUX 

cxeM HRH pa3pa6oTKH npHHUHnHanbHO HOBUX anropHTMOB. 

TaKHM o6pa3oM, IlOCTpoeHHe 3¢¢8KTHBHUX BllqHcnHT8RbHUX 

npouenyp, cBo6onHux OT yKa3aHHux HenocTaTKoB, npencTaBnSieT co6ofi 

aKTyanhHyn 3anaqy, o6ycnoBneHHyn IlOTpe6HOCTSIMH TeopHH H 

MaTeMaTHqecKHX MoneneH 3KcnepHM8HTa. B naHHOH ,llHCCepTaUHH 

nonyqeHU HOBUe HTepaUHOHHUe CXSMU, HMenmHe cnenynmHe CBOHCTBa: 

- ycTofiqHBOCTb, 

3 . 
Ponomarev L.I.,Puzynina T.P. JINR Comm.,E4-83-778,Dubna,1983. 

4 
HhDTOH P. TeopHS! pacceSIHHSI BORH H qacTHU. M.: MHp,1969. 
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- 3KOHOMHqHOCTb (B CMucne HCilORb3OBaHHSI pecypcoB 3BM), 

- BUCOKaSI TOqHOCTb. 

KpoMe Toro, OHH IlO3BORSIDT nonyqHTb B npouecce BUqHcneHHH none3Hlle 

¢YHKUHOHanbHUe 3aBHCHMOCTH nnSI HCKOMUX napaMeTpOB pacceSIHHSI. 

Uenrt H 3anaqH HccnenoBaHHH 

B nHccepTaUHOHOH pa6oTe paccMaTpHBaDTCSI 3anaqa pacceSIHHSI H 

3anaqa Ha CBSl3aHHU8 COCTOSIHHSI nnSI KBaHTOBOMexaRHqecKHX CHCTSM B 

paMKax CHCTeMU panHaRbHUX ypaBHSHHH mpenHHrepa 

(L-H)y(x) d
2 

d 
(I- +Q(X,7)dx +U(x,7)-A(7)I)y(x,7) 

dx2 

X < X < X • 
m In max 

o, ( 1 ) 

cooTBeTCTBynmHe KpaeBue ycnoBHSI nonyqanTcSI npH nouomH nepeHoca 

aCHMilTOTHqecKHX ycnOBHH nnSI BORHOBUX ¢YHKUHH H3 CHHrynSipHOH 

o6nacTH Ha KOHeqHyn o6nacTh HHTerpHpoBaHHSI [xmtn'x maJ: 

1
1

(x,a,y(x,7)) 

1
2

(x,b,y(x,7)) 

o, 

o, 

x=x , 
m In 

x=x • 
max 

( 2 ) 

<l>YHKUHH 11, 1 2 B KpaeBUX ycnOBHSIX ( 2 ) H8RHH8HHO 3aBHCSIT OT 

BSKTOpOB napaMeTpOB a H b, B qHcno KOMilOHeHT KOTopux BXOnSIT B 

3anaqe Ha CBSI3aHHUe COCTOSIHHSI H8H3B8CTHUH cneKTpanhHUH napaMeTp A 

- 3HeprHSI CBS13H CHCTSMU, a B 3anaqe pacceSIHHSI - AH o - 3anaHHaSI 

3HeprHSI CTORKHOBSHHSI H H8H3B8CTHUe ¢a3U pacceSIHHSI. B ypaBHSHHH 

( 1) I - enHHHqHaSI MaTpHua, Q HU - 3anaHHll8 MaTpHUU IlOTSHUHa­

noB B3aHMoneHCTBHSI, KOTOplle MoryT 3aBHC8Tb OT ¢H3HqecKHX napaMeT­

poB 7, y(x,7) - HCKOMUe B8KTOp-¢yHKUHH. B 3anaqe Ha CBSl3aHHUe 

COCTOSIHHSI Tpe6yeTCSI onpenenHTb co6CTB8HHUe 3HaqeHHSI A H 

COOTBSTCTBynmHe co6CTB8HHlle ¢YHKUHH y, a B 3anaqe pacceSIHHSI no 

3anaHHOMY 3HaqeHHD 3HeprHH CTORKHOBSHHSI A Heo6xonHMO HaHTH ¢a3U 

pacceSIHHSI o H BORHOBUe ¢yHKUHH y. 

3anaqH ( 1 )-( 2) uomHo paccuaTpHBaTh KaK HSRHHelfHoe 
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ypaBHeHHe OTHOCHTeRbHO HeH3BecTHoro 3ReMeHTa Z 

cp(z) = o, 3 .) 

rne z=(A,Y) B 3anaqe Ha CBH3aHHUe COCTOHHHH H z=(A,y,o) B 3anaqe 

pacceHHHH. ITpH 3TOM B 3anaqe Ha CBH3aHHirn COCTOHHHH rpaHHqHaH 

3anaqa ( 1 )-( 2) nononHHeTCH ycnoBHeM HOpMHpOBKH co6cTBeHHOH 

¢YHKUHH: 

X 

( y(x),y(x) ) - 1 = mjxy2 (x)dx - 1 o, ( 4 ) 
X 

m In 

rypH perneHHH 3anaqH pacceHHHH uenecoo6pa3HO BOCilORb30BaTbCH 

H3BeCTHUM B TeopeTHqecKOH ¢H3HKe BapHaUHOHHUM npHHUHilOM 

XDnbTeHa 5
, cnencTBHeM KOTOporo HBRHeTCH cnenyDmee ¢YHKUHOHanhHOe 

COOTHOllieHHe 

y(x), (L-H)y(x) o, 

ITpH 3TOM cneKTpanbHUH napaMeTp A MO~HO He ¢HKCHpOBaTb 

OCHOBHOM ypaBHeHHH ( 1) H rpaHHqHUX ycnOBHHX ( 2 ), a 

( 5 ) 

(A=A*) B 

HCil0Rb30-

BaTb nnH 3TOH uenH nononHHTenbHOe HHTerpanhHOe COOTHOllieHHe, 

¢HKcHpyDmee 3HeprHD B 11 cna60M" cMucne: 

X 
max 

J y(x) (L-A*I)y(x)dx 
X 

m In 

o. ( 6 ) 

TaKHM o6pa30M B ypaBHeHHH ( 3) KOMilOHeTaMH onepaTopa cp HBRHDTCH 

neeue qacTH ypaBHeHHH ( 1 ), Kpaeeux ycnoBHfi 2 ), a TaK~e onHo 

HRH HecKORbKO H3 COOTHOllieHHH ( 5 ),( 6) H ( 4 ). 

onepaTop cp B ypaeHeHHH ( 3) nonycKaeT pa36HeHHe Ha nee qacTH: 

cp = ¢0 + ¢1• 7 ) 

5
~eMKOB ID.H. BapHaUHOHHUe npHHUHilU TeOpHH CTORKHOBeHHH. M.: ~H3-

MaTrH3, 1958. 
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I 

3necb ¢
0 

HBnHeTcH rnaBHOfi qacTbD onepaTopa cp H HMeeT nocTaToqHo 

npocTyD CTPYKTYPY, a cp 1 paccMaTpHBaeTCH KaK 

MonH¢HKaUHH HAMH,. HCil0Rb3yeMaH B nHccepTaUHH 

B03MymeHHe. 

nnH perneHHH 

ypaBHeHHH 3) npennonaraeT eeeneHHe HenpepuBHoro napaMeTpa t 

(oSt<m) H ¢YHKUHH BKnDqeHHH B03MymeHHH BHna 

g(t) = 1 - e-t, g(O)=O, g(m)=l ( 8 ) 

B HenHHefiHufi onepaTop ¢, 3anaHHUfi B BHne ( 7) 

cp(t,z(t)) = cp
0

(z(t)) + g(t)cp
1
(z(t)). ( 7' ) 

9BORDUHOHHUH HbDTOHOBCKHH npouecc (9HIT) npencTaBnHeT co6ofi 3anaqy 

KOlliH B 6iHaXOBOM npocTpaHCTBe (zEZ): 

d = -cp(z(t)), z (0) ( 9 ) dt cp(t,z(t)) = z 0, 

KOTOpaH pernaeTCH MeTonoM 9finepa Ha Hepa&HOMepHOH ceTKe 
()} 

t =t +'C t =O k=l,2, ••• 9TO npHBonHT Ha Ka~noM rnare no 
k + 1 k k 1 0 , 

napaMeTpy t K perneHHD 3anaqH c 3ana3nueaHHeM B npaeofi qacTH: 

{ 

,i.t ( k J, -
'l'o LIZ k - - [ 

- zo = o, 

cp I k J + g cp' ( k) /J.z ] 
k 1 k-1 ' ( 10) 

OTHOCHTenhHO HTepaUHOHHOH nonpaBKH /J.zk. BBeneHHe pa36HeHHH ( 7' ) 

Il03BOnHeT Ha Ka~nofi HbDTOHOBCKOH HTepaUHH o6pamaTb onepaTopu 

npocT~H CTpyKTypu, CBH3aHHUe C cpo. ITpH nHcKpeTH3aUHH .ypaBHeHHH 

( 10) no He3aBHCHMOH nepeMeHHOH XE[Xmln'x maJ 3Ta ~e HneH MO~eT 

,; 6UTb HCil0Rb30BaHa nnH IlOBUllieHHH nopHnKa ToqHQCTH COOTBeTCTByDmefi 

pa3HOCTHOH cxeMU. Bu6op HTepaUHOHHoro napaMeTpa 'Ck Il03BORHeT 

IlpH6RH3HTb K OilTHManhHOH CKOPOCTb 

npouecca ( 10). 

cxonHMOCTH HTepaUHOHHOro 

uenbD nHccepTaUHOHHOH pa60TU HBRHeTCH: 

- pa3pa6oTaTh 3¢¢eKTHBHYD euqHCRHTenbHYD CXeMy H nporpaMMHOe 

o6ecneqeHHe, no3BORHDmHe enHHoo6pa3Ho pernaTb MHoroKaHanhHue 3ana­

qH pacceHHHH H 3anaqH Ha CBH3aHHUe COCTOHHHH 60RblliOH pa3MepHOCTH~ 
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- nocTpOHTb MOnH!pHKaUHIO HhlOTOHOBCKoro HTepaUHOHHOro anropHTMa C 

BKnIOqeHHeM B03MymeHHH nna perneHHH 3anaqH pacceHHHH Ha OCHOBe 

Hcnonb30BaHHH BapHaUHOHHUX IPYHKUHoHanoa H pa3HOCTHUX cxeM 

IlOBUllieHHOro nopHnKa TQqHQCTH; 

- HCcnenoaaTb 3ipqieKTHBHOCTb nocTpoeHHUX auqHcnHTenbHUX cxeM; 

npHMeHHTh pa3pa6oTaHHue naKeTu npHKnanHux nporpaMM nnH 

npaKTHqeCKHX pacqeTOB B TeOpHH Me3oKaTanH3a, aTOMHOH H HnepHOH 

ipH3HKe. 

Pa60TU, 

COOTBeTCTBHH C 

nonoEeHHUe B OCHOBY 

npo6neMHO-TeMaTHqecKHM 

nHccepTaUHH, aunonHeHu B 

nnaHoM ,HayqHo-Hccnenoaa-

TenhCKHX pa6oT 061,enHHeHHOro HHCTHTyTa HnepHUX HCcnenoBaHHH. 

HayqHaH HOBH3Ha 

npencTaaneHHUH B nHccepTaUHH nonxon K perneHHIO 3anaqH 

pacceHHHH Bnepaue CTpOHTCH Ha OCHOBe coqeTaHHH lliHpOKO H3BeCTHUX B 

TeopeTHqecKOH ipH3HKe BapHaUHOHHUX COOTHOllieHHH H Hcnonb30BaHHH 

MOnH!pHUHpoBaHHOro HAMH, qTo Il03BOnHeT nocTaTQqHQ npocTO pernaTh 

3anaqu HeKoToporo Knacca, onHcuaaeMue cHcTeMOH ypaaHeHHH 6onhlliOH 

pa3MepHOCTH, H npHMeHHTb MHoroToqeqHue pa3HOCTHUe CXeMU ,nnH 

annpOKCHMaUHH nH!pqiepeHUHanhHUX onepaTopoB BUCOKOH TQqHQCTH 6e3 

cymecTBeHHoro ycnOEHeHHH anropHTMOB. Ha OCHOBe nonyqeHHUX npH 

IlOMOmH CHCTeMU aHanHTHqecKHX auqHcneHHH REDUCE MHoroToqeqHUX 

KOHeqHopa3HOCTHUX annpOKCHMaUHH pa3pa6oTaHu 3ipipeKTHBHUe 

BUqHcnHTenbHUe anropHTMU perneHHH ·Kpaeaux 3anaq nna CHCTeM 
:, 

o6UKHOBeHHUX nH!pqiepeHuHanhHUX ypaBHeHHH BToporo nopHnKa Ha 

paBHOMepHUX H KBa3HpaBHOMepHUX ceTKax, a TaKEe HccnenoaaHu HX 

CBOHCTBa npHMeHHTenhHO K 3anaqe pacceHHHH. 

qHcneHHO perneHU 3anaqH pacceHHHH, aKTyanhHUe B pa3nHqHUX 

o6nacTHX coapeMeHHOH ipH3UKH. Hcnonb30BaHHe annpOKCHMaUHH noau-

llieHHOH TQqHQCTH B coqeTaHHH C npoaeneHHUMH HccnenoaaHHHMH 

o6nacTH HHTerpHpOBaHHH H ee BnHHHHH Ha ToqHQCTb BUqHcnHeMUX 
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xapaKTepHCTHK Il03BOnHeT B o6naCTH 3HeprHH, 6ntt3KHX K HynIO, C 

BUCOKOH TOqHQCThlO auqHCnHTb xapaKTepHCTHKH npoueccoB ynpyroro H 

Heynpyroro pacceHHHH a 3anaqax TeopHH Me3oKaTantt3a. Bnepaue nony­

qeHu 6onee TQqHue no cpaBHeHHIO c npyrHMH pa6oTaMH xapaKTepHCTHKH 

npoueccoa pacceHHHH (dµ) 
1 

s+t H (tµ) l :d npH HH3KHX 3HeprHHX 

CTOnKHOBeHHH E a6nH3H noporoaoro 3HaqeHHH B nttana30He 

0.0013B SES 0.33B H 3HaqeHHHX nonHoro op6HTanhHoro MOMeHTa, 

CHCTeMU 1=0,1,2,3. 

Ha 

ITOCTpOeHHUe Ha OCHOBe HAMH BUCOKOTQqHue 

paBHOMepHUX H KBa3HpaBHOMepHUX ceTKax 

HTepauHOHHUe CXeMU 

nponeMoHcTpHpoaanH 

YCTQHqHBOCTh, 3KOHOMJ!qHQCTb H B03MOEHOCTb nononHHTenbHO nonyqaTh 

none3HUe IPYHKUHOHanbHUe 3aBHCHMOCTH napaMeTpOB pacceHHHH B 

OKpecTHOCTH 3HepruH CTOnKHOBeHHH ~nH yKa3aHHOro Knacca 3anaq 

HH3K03HepreTHqecKoro pacceHHHH. 

Pa3pa6oTaH HOBUH rpaqiHqecKHH HHTepipeHC, Il03BOnHIOmHH CTpOHTh 

HaqanhHUe npH6nmKeHHH, KOTOpue HCilOnh3YIOTCH npH perneHHH 

cneKTpanbHUX 3anaq H 3anaq pacceHHHH HTepaUHOHHUMH MeTonaMH, B 

qacTHOCTH HAMH. ITporpaMMHOe o6ecneqeHHe HanHCaHo Ha H3UKe 

FORTRAN-77, qTQ naeT B03MOEHOCTb npttcoenHHHTb K HeMy pa3nHqHUe 

MonynH nonb30BaTenhCKHX nporpaMM,a TaK~e CTpOHTh H KoppeKTHpOBaTh 

KpHBUe,-npHMeHHH CTaHnapTHOe o6opynoaaHHe nepcoHanhHUX KOilbIOTe­

poa. 

npaKTHqecKaH ueHHOCTb 

Ha ocHoBe npennoEeHHUX MeTonoa H anropHTMOB pa3pa6oTaH naKeT 

npHKnanHUX nporpaMM, KOTOpUH Il03BOnHeT HaxonHTb qlfcneHHOe perneHHe 

C 3anaHHOH TQqHOCTblO nnH cneKTpanbHUX 3anaq H 3anaq pacceHHHH 

Ha 9BM, BKnIOqaH nepcoHanhHUe KOilbIOTepu C He6o.rlblli0H onepaTHBHOH 

naMHTblO. 

ITpH noMomH pa3pa6oTaHHUX npHKnanHux nporpaMM qHcneHHO perneHu 

3anaqH pacceHHHH H3 pa3nHqHux pa3nenoB COBpeMeHHOH ipH3HKH, TaKHX 
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KaK MDOHHUH KaTaRH3, aTOMHaH H nnepHaH ¢H3HK~. BuqncneHU 3HeprHH 

CBH3aHHUX COCTOHHHH MB30MOneKyn ttµ, dtµ, ddµ, ppµ, pdµ, ptµ C 

aHOMaRhHOH rrpocTpaHCTBBHHOH qeTHOCThD t = -(-l)J H op6HTanhHUM 

MOMeHTOM J=l B neyxypoBHeBoM rrpn6nHJKeHHH anna6aTnqecKoro rro.nxo,na. 

npoee,neH pacqeT IlOROlKBHHH E H lliHpHHU f pe30HaHca ¢opMU 1P 0 ( 2 l 
R R O , 1 

OTpm.laTenhHoro noHa aonopona H-. PaccqnTaHa wnpnHa pe3oHanca r B 

peaKUHH yrrpyroro pacceHHHH HBHTpoHa Ha n.npe CBHHUa 2 o 8i>b. 

BuqncneHU BORIIOBUe ¢YHKUHH, ¢a3U H ceqeHHH HH3K03HepreTHqecKoro 

yrrpyroro H Heyrrpyroro pacceHHHH Me3oaTOMOB (dµ) 1 .,(tµ) 1 • H (pµ) 1 • 

Ha nnpax H3oTorroe eonopona t, d Hp. 

· Pa3pa60TKa rpa¢nqecKoro HHTep¢eftca 3a,na11HH naqanhnux rrpn6nn-

lKBHHH B HTepaUHOlll!OM rrpouecce HAMH ,nnH peweHHH pasnnqHux 

crreKTpanbHUX 3anaq H sanaq pacceHHHH rrpencTaBnHeT rrpaKTHqeCKHH 

war B HHTerpaUHH qncneHHUX MeTonoB H cpencTB KOMnhDTepHOH rpa¢HKH. 

naHHUH rpa¢nqecKHH HHTep¢eftc BKnDqeH B naKeT ·rrpHKnanHUX nporpaMM, 

rrpHMeHeH .nnn peweHHH pn.na 3a,naq, paccMOTpeHHUX B nnccepTaUHH. 

KpoMe Toro, ace npe,ncTaeneHHUe B ,nnccepTaUHH anropHTMU H 

nporpaMMU HMeDT caMOCTOHTenhHUH MeTonnqecKHH H npHKnannoft Hl!Tepe~ 

H MoryT 6UTh npHMeHeHU ,UJIH peweHHH ,npyrnx cneKTpanhHUX 3anaq ~ 

sa,naq pacceHHHH. 

B HaCTOHrnee BpBMH naHHUH KOMnneKC npHKnanHUX nporpaMM 

ycnewHo ncnonhsyeTCH B OHHH,nepenaH B HA3 HM.KypqaTOBa (r.MOCKBa) 

H MoHrORhCKHH rocynapCTBeHHUH YHHBepCHTeT. 

An,po6aUHH pa60TU 

OCHOBHUe •pesynhTaTU .nnccepTaUHOHHOH pa6oTU ,UOKnanueanHCh Ha 

ceMHHapax RBTA OHHH, Ha HaunoHanhHOH KOH¢epeHUHH no ¢H3HKe 

l!BCKORhKHX Ten H KBapK-anpOHHUX CHCTBM, XapbKOB, YKpaHHa, 1992; 

Ha III MeJK,nyHapo.nnoM CHMnosHyMe no cna6UM H 3RBKTPOMarHHTIIUM 

n3aHMoneficTBHHM B nnpax, ny6na, 1992; Ha MeJKnyHapo.nnoM cnMnosnyMe 

no MDOHHOMY KaTannsy, Yrrncana, IIIBB'\HH, 1992; Ha 8 MeJKny11apo,nHOM 

8 

ell 

•[ 

I 

vi 

•i 

l" 

conewaHHH no HBRHHeHHUM 3B0JIDUHOHHUM ypaeHeHHHM H nnHaMnqeCKHM 

CHCTBMaM, ny6Ha, 1992; Ha MeJKnyHaponHOH neTHeH lliKOJie no ¢H3HKe, 

npenean, PyMUHHH, 1992; Ha MeJKny11apO.UHOH KOH¢epeHUHH no 3anaqaM 

HBCKORhKHX TBJI B ¢H3HKB HH3KHX 311eprHH, AnMa-ATa, Ka3aXCTaH, 

1992. 

ny6JIHKaUHH 

OCl!OBl!Oe co.nepJKaHHe .nnccepTaUHH ony6nHKOBaHO B 11 rreqaTHUX 

pa6oTax, B TOM qncJie B JKypHanax "H.nepHaH ¢H3HKa" H "KpaTKHe 

coo6rneHHH OHHH", a Tpy,nax nayqnux KOH¢epeHUHH. 

CTpyKTypa H o6~eM pa60TU 

nuccepTaUHH H3ROJKeHa Ha 12.0 CTpaHnuax, COC,TOHT H3 BBeneHHH, 

Tpex rnaB H 3aKnDqeHHH. Co,neplKHT 26 Ta6nHU, 41 pHCYHOK H cnHCOK 

JIHTepaTypu H3 74 HaHMBIIOBaHHH. 

conepJKaHHe .nnccepTaUHH 

Bo BBe,neHHH naeTCH KpaTKOe co.nepJKaHHB nnccepTaUHOHHOH pa60TU 

H o60CHOBUBaeTCH aKTyaJibHOCTh BU6pal!HOH TBMU. 

B nepBOH rnane onncunaeTCH HTepaUHOHl!aH cxeMa ( 10) peweHHH 

MHOrOKaHaJibHOH sanaqn pacceHHHH ( 1 ),( 2) c MaTpHUaMH IlOTBHUHa­

JIOD cneunanbHoro BHna 11 npHBO,UHTCH pesynhTaTU pacqeTOB ypoBHefi 

3Hepr~H CBH3aHHUX COCTOHHHH MB30MORBKYJI C anoManhHOH npocTpaHCT­

BBHIIOH qeTHOCThD. 

B §1 npHBOnHTCH nocTaHOBKa sanaqn pacceHHHH Tpex TeJI B 

anna6aTnqecKOM npencTaDJIBIIHH, KOTopoe OCHOBaHo Ha pa3JIOJKBHHH 
➔ 

lllpe,nHHreponcKOH TpexqacTHqHQH BORIIOBOll ¢YHKUHH ~(R,~) no noJIHOMY 

Ha6opy pewennfi 3anaqn ,neyx ueHTpon ~(~ 1 R) 6 

➔ ➔ 

~(R,i) = r ~ (i,R)R-
1y (R). 

J J J 

6KoMapon H.B.,IlOHOMapee n.H.,CnaBHHOB C.ID. C¢epon.nanhHUe H Kyno­
l!ODCKHe c¢epon.nanhHUe ¢YHKUHH. M.: HayKa, 1976. 
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MeTO.ll KaHTOpOBH''la n03B0JIHeT np1rnecn1 IICXO.llHOe ypaBHeHl!e 

mpe.1t11Hrepa 
➔ ➔ 

U ~(R,i) = E ~(R,i) 

B qacTHUX np01!3B0.llHUX no nepeMeHHUM ;,1 K CIICTeMe o6UKHOBeHHUX 

.llllcM>epeHUl!aJibHUX ypaBHeHl!H .llJIH HeH3BeCTHUX K03!p(pl!Ul!eHTOB y(R) 7 

2 

~ + 2ME - W (R) ) y (R) = L W JR)Y, (R). ( 11 
dR2 I I I I ;tJ I J 

B .llaHHOM nO.llXO.lle 3a.llaqa pacceHHIIH Tpex TeJI .llOnOJIHHeTCH rpaH11qHUMH 

ycJIOBHHMII, B qaCTHOCTII, CJ!e.llynmero BIi.ila: 

y(R) = 0, R=0 II 

d 
( fl(A,o,R)dR + f2(A,o,R) ) y(R) = 0, R=R 

m 

II .llBYMH YCJIOBHHMH HOpMllpOBKII II (!!JIii) HHTerpaJibHUMII COOTHOWeHl!HMII. 

3a.1taqa pacceHHIIH ~OPMYJillpyeTCH CJ!e.llyDIUIIM o6pa30M: onpe.1teJil!Tb ~a3U 

pacceHHIIH o npH 3a.llaHHOH 3Hepr1111 CTOJIKHOBeHl!H E. 

B §2 paccMaTp11aaeTcH 11Tepau110HHaH cxeMa ( 10) peweHIIH 

MHO,OKaHaJibHOH 3a.1taq11 pacceHHIIH C 11cnoJ1h30BaHlleM, pa36l!eHl!H ( 7) 

II ~YHKUIIII BKJinqeHl!H B03MYIUeHl!H g(t) BIi.ila ( 8 ).CJpOIITCH anropl!TM, 

B KOTOpOM 11cnoJ1h3YeTCH cneu11aJ1bHUH B11.ll MaTpl!UU noTeHu11aJIOB W(R)
7

: 

Wt t (R) Wt 2(R) 

W2 t (R) W 2 2'R) 

W3 1 (R) 0 

. . . . 
WN l(R) 0 

1 

w t JR) 

0 

w 3 3(R) 

0 

W (R) 
1 Nl 

0 

0 

W N N (R) 
1 1 

KalK.llllH 3JleMeHT np11 3TOM npe.llCTaBJIHeT co6oH MaTp11uy pa3MepHOCTII 

2x2. 

MaTp11ua noTeHUHaJIOB W(R) = U(R) + 2Q(R) ~, npe.llCTaBHMa B 

BIi.ile cyMMU W (R) = WO (R) + W l (R) , [" .Ile MaTpHUU, W o(R) II W l(R) 

7 B!!HIIUKII~ C.H.,IlOHOMapea n.H.- gqAH,1982,T.13,c.556. 

IO 

.l 
,J. 

1-

COOTBeTCTBeHHO l!MeDT Bll.ll: 

Wt 1 (R) 0 0 0 W 1 2(R) W 1 N (R) 
i 

0 W2 2(R) 0 W 2 l(R) 0 0 

Wo(R)=I . . W 1 (R)= 

0 0 w N (R) lw n11(R) 0 0 N 1 1 

np11 3TOM MaTp11uy WO (R) MOJKHO BKJ!Dql!Tb B HeB03MYIUeHHyn qacTb 

.llH!p(pepeHUl!aJibHOro onepaTopa t/> 
0

, a 11 B03MYIUeH11e 11 t/> I CBH3aTb, C 

MaTp11ueH Wl(R) nocpe.llCTBOM ~YHKUIIII BKJinqeHl!H g(t) B pa36l!eHl!II 

( 7 1 
) II HCnOJib30BaTb :3Hn ( 9 ) .llJIH nocTpoemrn l!Tepau110HHO,O 

npouecca ( 10 ). np11MeHeH11e TaKoro pa3611eH11H no3BOJIHeT 6e3 

oco6oro Tpy.lla yaen11q11Tb pa3MepHOCTb CHCTeMU pewaeMUX ypaaHeHHH 

.llalKe np11 ne60JibWOH onepaTl!BHOH naMHTII KOMnhDTepa. B 3TOM JKe 

naparpa~e np11ae.1teHo onucaH11e nporpaMMU MULTCH, peaJ1113ynme8 Ha :3BM 

.llaHHYD l!Tepau110HHYD npoue.1typy. )lJIH npoaepKII B03MOlKHOCTeH 

pa3pa6oTaHHOH auq11cn11TeJ1hHOH cxeMu peweua wecTl!KaHaJibHaH 3a.llaqa 

pacceHHIIH C 0.llHIIM OTKpUTUM KaHaJIOM. np11 noMOlllll q11cJ1eHHoro 3KCne­

p!!MeHTa noKa3aHo, qTo .1taHHaH auq11cnHTeJ1bHaH cxeMa ycT08q11aa no 

OTHOWeHIID K ow116KaM B 3a.llaHHH HaqaJibHoro npH6JI,HlK8HHH. OTMeTHM, 

qTo anropl!TM He Tpe6yeT o6pameHl!H MaTpHU 60JibWOH pa3MepHOCTII, 

T.e. OH, nocJie.llOBaTeJibHO pa6o:aeT Jll!Wb C MaTp11uaM11 pa3MepHOCTI! 2X2, 

qTo cymecTBeHHO 3KOHOMIIT onepaTHBHYD naMHTb :3BM. 

oco6eHHOCTbD on11caHHOro B §2 anropl!TM~ HBJIHeTCH ero 

YHl!BepcaJibHOCTh, T.e. B03MOJKHOCTb pewaTb C DOMOlllhD, nporpaMMU 

MULTCH TaKJKe ,qacTHqHyD 3a.llaqy WTypMa - BIIYBIIJIJIH: 

2 

( ~ - A+ W(R) ) y(R) = O. 
dR2 

y(0) = 0, 

~ y(R) + f(A,R) y(R) = 0, 

( y(R), y(R) ) = 1. 

II 



B §3 npH IlOMom» nporpaMMU MULTCH Buq»cneHU 3Hepr»» CJV H BOnHOBUe 

¢YHKUHH CBH3aHHUX BpamaTenhHUX COCTOHHHH Me30MOneKyn ttµ, dtµ, 

ddµ, ppµ, pdµ, ptµ C aHOManbHOH npocTpaHCTBeHHOH qeTHOCTbD 

e=-(-l)J H Op6»TanbHUM MOMeHTOM J=l 

an»a6aT»qecKoro npencTaBneHHH. 

B paMKax nByxKaHanhHoro 

B rnaBe 2 npoBon»TcH nocTpoeH»e »Tepau»oHHUX cxeM pewemrn 

3anaq» pacceHHHH C HCilOnh30BaHHeM H3BeCTHUX Bap»aUHOHHUX 

npHHUHilOB, a TaKme OilHCUBaeTCH HOBUH rpa¢»qeCKHH HHTep~eHC 

3anaHHH HaqanbHUX np»6n»meHHH B HAMH. 

B §1 paccMaTp»BaeTcH 3anaqa pacceHH»H B nocraHOBKe ( 3 ): 

¢<1> = { cf2 - 1(1:1) - V(r,-r) + k2} 1/l(r) = o, 
dr r 

¢< 2 > = lim [ a 1/1; + b 1/1 ] = O, 
r ➔ O 

¢ = ~ ¢< 3 > = lim ( c(k,o,r) 1/J; + d(k,o,r) 1/J ] = o, 
r ➔OO 

¢< 4 > = (l/1 , ¢ c 1 /k,l/1>) = o 

¢ ( 5) = ( 1 ) 
(l/1, ¢ (k*,l/1)) = o, 

ITpencTaBneHa HOBaH MHOronapaMeTp»qecKaH HhDTOHOBCKaH HTepau»oHHaH 

cxeMa peweHHH 3TOH 3anaq». B pa3pa6oTaHHOH CXeMe HCilOnh3YDTCH 

H3BeCTHUe Bap»aUHOHHUe ~YHKUHOHanu 3aaaqH pacceHHHH ( XDnbTeHa, 

renbMaHa-~eHHMaHa, nn»Hu pacceHHHH ). KOHKpeTHaH pean»3aU»H 

Buq»cn»TenhHOH npouenypu pean»3yeT yToqHeH»e napaMeTpoB pacceHHHH 

B COOTBeTCTBHH c Bap»UHOHHUM npHHUHilOM XDnbTeHa ( 5 ). 

B §2 paccMaTpHBaeTCH np»MeHeH»e IlOCTpOeHHOH B §1 

MHOronapaMeTpHqeCKOH cxeMU K KOHKpeTHUM 3aaaqaM onHoKaHanhHOro 

pacceHHHH C pa3nHqHUMH IlOTeHu»anaMH B3aHMOneficTBHH. CxeMa Il03B0-

nHeT Haxon»Th perynHpHue B Hyne BOnHOBUe ~YHKUHH, 3HaqeHHH ~a3U 

pacceHHHH,ee npoH3BonHUX OTHOCHTenbHO 3HeprHH H HMnynhca, a TaKme 

12 

nn»HU pacceHHHH H WHpHHU pe30HaHCHUX COCTOHHHH. Ha nocnenoBaTenb­

HOCTH crymaDmHXCH CeTOK npoBeneHU pacqeTU TaHreHca ~3U tgo 

nnH 3KCilOHeHu»anbHOro IlOTeHUHana V(r)=-2e-r H op6HTanbHoro MOMeH­

Ta l=O, nnH IlOTeHu»ana IDKaBU V(r)=-2e-r/r, CTaT»qecKoro IlOTeHUHa­

na aToMa Bonopona V(r)=-2(1+1/r)e- 2 r, c~ep»qecKH - CHMMeTpHqHoro 

IlOTeHUHana V(r) = -Ae-r/b, a TaKme nnH ypaBHeHHH 1),(2) C 

- 20:( x-x ) -0:( x-x._) 

noTeHu»anoM Mop3e V(x) = D(e a - 2e ). ITpencTaBneH 

pacqeT ceqem{H pacceHHHH HefiTpoua Ha Hape CBHHUa 2 0 8Fb B 

OKpeCTHOCTH pe3oHaHca,onpe~eneHa WHpHHa pe30HaHCa f KBa3HCTaUHO­

HapHoro COCTOHHHH lh11~2 rrpoBeneHu Buq»cneHHH ceqeHHH peaKUHH 

ynpyroro pacceHHHH Me30aTOMOB TpHTHH Ha nefiTpOHax B nByXKaHanbHOH 

3anaqe c onH»M OTKPUTUM KaHanoM. ITOKa3fHa 3~eKTHBHOCTb pa3pa6o-

TaHHOH BUqHcnHTenbHOH cxeMU no . cpaBHeHHD C cymeCTByDmH-

MH. 

B §3 npencTaBneH rpa~»qecKHH »HTep~efic ~anaHHH HaqanhHUX 

np»6n»meH»H B »TepauuouHoM npouecce HAMH nnH peweHHH cneKTpanhHUX 

3anaq. OH npencTaBnHeT H3 ce6H HHTepaKTHBHYD CHCTeMy nonb30BaTenb 

- IBM PC AT/386, Il03BOnHDmyD BUilOnfHTb nocTpoeHHe HaqanbHUX npH-

6n»meHHH rpa¢»qecK»M cnoco6oM B n»anoroBoM pem»Me. nnH BBona naH-

HUX Hcnonh3yeTCH cTaHaapTHOe ycTpOHCTBO "MUWb". ITporpaMMHOe 

o6ecneqeHHe Han»caHO Ha H3UKe FORTRAN-77, qTo naeT B03MOEHOCTb 

np»coen»HHTh K naKeTy pa3nHqHue nonb30BaTenhCKHe nporpaMMU, 

HaxonHcb B cpene NDP-FORTRAN. HHTep~ettc CHa6meH yno6HUM MeHD, 

Il03BOnHeT reHep»poBaTb pa3Hoo6pa3HUe KOopn»HaTHUe ceTKH. HcxonHaH 

HH~opMaUHH BBOnHTCH n»6o C IlOMOmhD ycTpOHCTBa MUWh, n»6o H3 

BxonHoro ¢afina naHHUX. nnH nocTpoeHHH Kp»sux, npoxonHm»x qepe3 

3anaHHUe TQqKH HCilOnb3Y8TCH Ky6aqecKaH cnnattH - annpoKCHM~UHH. 

ITpenycMoTpeHa B03MOEHOCTb KOppeKTHpOBKH IlOCTpOeHHUX KPHBUX B 

COOTBeTCTBHH C aHanH30M HeBH3KH. HHTepaKTHBHo-rpa¢»qecKaH CHCTeMa 

13 



BKnIDqeHa B pa3pa60TaHHUH naKeT nporpaMM peweHHH cneKTpanbHUX 

3anaq, npH nOMOWH KOTOporo peweH pHn 3anaq, pacCMOTpeHHUX B 

nHccepTaUHH. Ewe onHHM npHMepoM npHMeHeHHH naHHOH pa3pa6oTKH 

HBnHeTCH ero HCnORb30BaHHe npH peweHHH 3anaqH H3 TeopHH nonHpoHa. 

B rnaae 3 paccMaTpHaaeTCH nocTpOeHHe HbIDTOHOBCKOH cxeMU 

noauweHHoro nopHnKa ToqHocTH nnH peweHHH 3anaqH pacceHHHH, 

npoaonHTCH aHaRH3 TOqHOCTH auqHcneHHUX ¢a3 pacceHHH~ H BORHOBUX 

¢YHKUHH, npHaonHTCH pe3ynbTaTU pacqeTOB xapaKTepHCTHK ynpyroro H 

neynpyroro pacceHHHH B Me30KaTaRH3e. 

B §1 npencTaaneHa auqHcnHTenbHaH cxeMa peweHHH onHoKaHanhHOH 

3anaqH pacceHHHH ( 1 ),( 2 ). nHcKpeTHOe npencTaBneHHe ypaBHeHHH 

( 3) ocywecTBRHeTCH KOHeqHopa3HOCTHUMH CXeMaMH wecToro nopHnKa 

TOqHoCTH OTHOCHTenbHO wara h paBHOMepHOH ceTKH ah no He3aBHCHMOH 

nepeMeHHOH x. COOTBeTCTBYIDWHe ceMH- H BOCbMHToqeqHue ¢0pMynu 

qHcneHHoro nH~epeHUHpOBaHHH B y3nax ceTKH· ah nnH nepBOH H BTOpOH 

npOH3BOnHUX 8 6unH nonyqeHu npH noMOWH nporpaMMU aHaRHTHqecKHX 

BUqHcneHHH REDUCE. BUqHCRHTeRbHaH cxeMa ( 10) nnH peweHHH ypaB­

HeHHH ( 3) Ha ceTKe ah nocTpOeHa Ha OCHOBe MonH¢HKaUHH HAMH ( 9) 

C HCnORb30BaHHeM ¢YHKUHH BKnIDqeHHH B03MYWeHHH g(t) BHna s' l. 

IlpH 3TOM nH~epeHUHaRbHUH pa3HOCTHUH onepaTop n-ro nopHnKa 

TOqHOCTH (n=4,6) pa36HaaeTCH cornaCHO COOTHOWeHHID 

qacTH cnenyIDWHM o6pa3oM: 

o<n>=D 121 + (t)(D<nJ0<2l). 
h h g h h 

7' ) Ha nae 

TaKaH npouenypa n03BORHeT o6pawaTb Ha Ka~non HbIDTOHOBCKOH HTepa-

UHH ( 10) TpexToqeqHUH onepaTOp npOCTOH CTPYKTypu ¢0,CBH3aHHUH C 

pa3HOCTHUM nH~epeHuHaRbHUM onepaTopoM BTOporo nopHnKa TQqHOCTH -

D~ 2 
l, paccMaTpHBa.11 npH 3TOM pa3HOCTb D~ n !..oh( 

2 1KaK B03Mywemrn ¢ 1· 

3~eKTHBHOCTb onHcaHHoro anropHTMa nonTBep~neHa peweHHeM 

onHoKaHaRbHOH 3anaqH pacceHHHH C aHaRHTHqecKHM noTeHuHanoM MOp3e. 

8 Bepe3HH H.C.,~HnKOB H.n. MeTonu auqHcneHHH. M.: HayKa,1966,T.l. 
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HccnenoBaHa cxonHMOCTb auqHcneHHUX ¢a3 pacceHHHH K aHaRHTHqecKOMY 

peweHHID Ha nocnenoaaTenhHOCTH anaoe crywaIDWHXCH ceToK, a TaK~e 

Ha nocnenoaaTenhHOCTH pacwHpHIDWHXCH HHTepaanoB HHTerpHpOBaHHH. 

B §2 naeTCH o6o6wenHe npencTaa_neHHoro B §1 anropHTMa 

noauweHHoro nopHnKa ToqHoCTH Ha KBa3HpaBHOMepHoi1: ceTKe. nonyqenu 

COOTBeTCTBYIDWHe pa3HOCTHUe ¢opMynu qHcneHHoro nH¢¢epeHUHpoaaHHH H 

HHTerpHpoaaHHH. Ha npHMepe 3anaqH pacceHHHH c noTeHuHanoM Mop3e 

npoaeneHO neTaRbHOe HCCnenoaaHHe JaBHCHMOCTH ToqHOCTH auqHcneHHUX 

¢a3 pacceHHHH OT CTpyKTypu KBa3HpaBHOMepHOH ceTKH. naHU oueHKH 

caepxy Ha xapaKTepHUH war pa3HOCTHOH CeTKH B 3aBHCHMOCTH OT 

3HeprHH CTORKHOBCHHH. npH noMoWH npencTaaneHHoro anropHTMa 

npOH3BeneH pacqeT nono~eHHH ER H WHPHHU rR pe30HaHca ¢opMU 
1 0 -PO( 2,-1 )OTPHUaTeRbHOro HOHa aonopo~a H. B 3aKnDqeHHH naparpa¢a 

npoaonHTCH aHaRH3 TOqHQCTH peweHHH JanaqH pacceHHHH, nonyqeHHUX C 

noMOWhID HTepaUHOHHUX cxeM, nocTpoeHHUX B nHccepTaUHJi Ha OCHOBe 

HAMH H ero MOnH¢HKaUHH. BunonHeHHUe qHCRCHHUe HCCnenoBaHHH 

cxonHMOCTH peweHHH no rpaHHUe HHTepaana HHTerpHp,oaaHHH H no wary 

pa3HOCTHOH ceTKH ah xopowo cornacyIDTCH C TeopeTHqecKHMH oueHKaMH. 

B §3 HbIDTOHOBCKaH cxeMa noauweHHoro nopHnKa TOqHOCTH 

o6o6waeTCH Ha MHoroKaHanhHYID Janaqy pacceHHHH nnH CHCTeMU 

panHanhHux ypaaHeHHH rnpenHHrepa B anHa6aTHqecKoM nonxone ( 11). 

npencTaBneHU pe3yRbTaTU qHcneHHOro peweHHH MHOroKaHaRhHOH JanaqH 

pacceHHHH nnH CHCTeMU nH¢¢epeHUHanbHUX anHa6aTHqeCKHX ypaBHCHHH 

npH nOMOWH MHoronapaMeTpHqecKHX HbDTOHOBCKHX cxeM, HCnORb3YIDWHX 

KOHeqHopa3HOCTHYID annpOKCHMaUHD nn~epeHunanhHoro onepaTopa 

wecToro nopHnia ToqHOCTH O(h 6
) OTHOCHTenhHO xapaiTepHoro wara h 

KBa3HpaBHOMepHOH ceTKH ah. BuqHcneHU BORHOBUe ~YHKUHH, ¢a3U H 

ceqeHHH ynpyroro H Heynpyroro pacceHHHH MeJoaTOMOB (dµ)
1 

•' (tµ) 
1

• 

H (pµ)
15 

Ha Hnpax HJOTonoa aonopona t, d Hp B npocTOM nonxone 

nayxypoBHeaoro anHa6aTHqecKoro npH6RH~eHHH npH 3HeprHHX 
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CTORKHOB8HHH 0.0013B + 503B. rrocTpOeHU rpa~HKH COOTB8TCTByIDmHX 

BORHOBUX ~YHKUHf! H ceqeHHf!. rronyqeHU 6onee ToqHue no cpaBHeHHID c 
c' 

,npyrHMH pa60TaMH 9 ,lO XapaKTepHCTHKH npouecCOB pacceHHHH (dµ)
1

.
8
+t 

H (tµ)ls+d npH HH3KHX 3HeprHHX CTORKHOB8HHH E a6nH3H nopora B 

,nHana30He 0.0013B SES 0.33B. BUqHcneHHUe 3R8M8HTU napuuanhHUX 

MaTpHU peaKUHH K1 B yKa3aHHOH o6naCTH 3HeprHH npH 3HaqeHHHX 

nonHoro op6HTaRhHoro MOMeHTa 1 = 0,1,2,3 HM8IDT npaBHRhHOe MOHO­

TOHHOe noae.neHHe. 

B 3aKnIDqeHHH npHBO,UHTCH OCHOBHUe pe3yRhTaTU ,nHccepTaUHH: 

1. Ha OCHOBe o6o6meHHH HAMH pa3pa6oTaH anropHTM .nnH pemeHHH 
{, 

·3a,naqH pacceHHHH 6onhllOH pa3M8pHOCTH B 

a.nHa6aTHqecKOM npH6nH~8HHH. 

2. ITOCTpOeHa auqHCRHT8RhHaH cxeMa pemeHHH 3a,naqH 

HenHHef!Horo ~YHKUHOHanhHoro 

.nononHHTenhHoro HHTerpanhHoro 

BapHaUHOHHOMY npHHUHny XIDRhTeHa. 

ypaBH8HHH 

COOTHOilleHHH, 

C 

MHOroypoBHeBOM 

pacceHHHH KaK 

HCnORh30BaHHeM 

COOTB8TCTBYIDmero 

3. B paMKax MO,nH~HKaUHH HAMH pa3pa6oTaHa HTepaUHOHHaH cxeMa 

pemeHHH 3a,naqH HH3K03HepreTHqecKoro pacceHHHH c npHMeHeHHeM• 

MHOrOToqeqHUX.KOHeqHopa3HOCTHUX annpOKCHMaUHH noaumeHHOro nopH,nKa 

TQqHQCTH Ha paBHOMepHUX H KBa3HpaBHOM8pHUX ceTKax. 

4. rrpoae.neHo ~6o6meHHe npe,ncTaaneHHUX anropHTMOB Ha cneKTpanhHue 

3a,naqH. Co3,naH KOMnneKc npHKna,nHux nporpaMM, peanH3yromH8 pa3pa60-

TaHHue BUqHCRHT8RhHUe anropHTMU, KOTopuf! no3BORH8T e.nHHOo6pa3HO 

C 3a,naHHOf! ToqHQCThID pemaTh cneKTpanhHUe 3a,naqu H 3a,naqu 

pacceHHHH Ha 3BM pa3nHqHUX THnOB. 

5. Pa3pa6oTaH rpa~HqecKHf! HHTep~ef!c 3a,naHHH HaqanhHUX npH6nH~eHHf! 

B HTepaUHOHHOM npouecce HAMH .nnH pemeHHH pa3nHqHUX cneKTpanhHUX 

9 Bubak M.,Faifman M.P. JINR Comm.,E4-87-469,Dubna,1987. 

10
cohen J.S.,Struensee M.S.- Phys.Rev.A.,1991,v.43,7,p.3460. 
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3a,naq. HHTep~ef!c ,naeT nonh30BaTenro BUnORHHTh 

nocTpoeHHe HaqanhHUX 

B03MO~HOCTh 

npu6nH~eHHM rpa~uqecKHM cnoco6oM B 

,nHanoroBOM HHTepaKTHBHOM pe~HMe Ha nepcoHaRhHOM KOMnhroTepe. 

6. rrpoBe,neHU HCcne,noaaHHH TQqHQCTH npe.ncTaBneHHUX auqHCRHTenhHUX 

CXeM. qHcneHHO pemeHU 3a,naqH pacceHHHH, aKTyanhHUe B pa3nHqHUX 

o6naCTHX COBpeMeHHOH ~H3HKH, TaKHX KaK MIDOHHUf! KaTaRH3, aTOMHaH H 

H,nepHaH ~H3HKa. BuqucneHU BORHOBUe ~YHKUHH, ~a3U H ceqeHHH 

HH3K03HepreTuqecKoro ynpyroro H Heynpyroro pacceHHHH Me3oaTOMOB 

(dµ) 
1 

s' (tµ) 
1 

s H (pµ) 
1 

SHa .H.npax H30TOnOB Bo.nopo.na t, d H p. 

Bnepaue nonyqeHu 6onee TOqHue no cpaaHeHHro c .npyrHMH pa6oTaMH 

xapaKTepHCTHKH npoueccoa pacceHHHH (dµ)ls+t 

HH3KHX 3HeprHHX CTORKHOB8HHH E B6RH3H nopora 

H (tµ) 

B 

+d 
1 s 

npH 

,nHana3 □He 

0.0013B s Es 0.33B H 3HaqeHHHX op6HTaRhHOro MOMeHTa CHCT8MU 

1=0,1,2,3. rrpoae,neH pacqeT nono~eHHH ER H 

~opMU 1 P 0 OTpHUaTenhHOro HOHa Bo.nopo.na 
0 ( 2, 1 ) 

illHpHHU r 
R 

pe3 □HaHca 

H -. BuqucneHa umpHHa 

pe3oHaHca r B peaKUHH ynpyroro pacceHHHH H8HTPOHa Ha H,npe 

CBHHUa 20 8Fb. rronyqeHU 3HeprHH CBH3aHHUX COCTOHHHf! Me30MOneKyn 

ttµ, dtµ, ddµ, ppµ, pdµ, ptµ c aHOManhHOf! npOCTpaHCTB8HHOf! 

qeTHOCThID ~=-(-l)J H op6HTanhHUM MOMeHTOM J=l B .nayxypoBH8BOM 

a,nHa6aTHqecKoM npu6nu~eHHH. 
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