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OEll!AH .. XAPAKTEPHCTHKA PABOTl:l 

AKTYAJIIiHOCT1. O;nua HS neaTpaJil>HbIX sa;zi;aq a;nepaoR ipHsHKH - npo-
6Jieua onpe;neJieHHH rauHJII,TOHHaHa Bsak11o;neRcTBHH uex,ny qacTHna11a no 
H3U8pH81WU Ha OilbITe B8JIHt{HHall. 

HaH60Jiee nocJie;noBaTeJI:r,Hliu no;nxo;zi:011, yoTaHaB.mBaD~Hu OBRs:r, 
118.ll.zlY ,11HHallH'l8CKHUH napa11eTpaMH OHOT8Mll (rauHJibTOmtaHoM) H COOT
DSTOTBYDl!IHIIH HU cneKTp9.JU,HbIMH xapaKT8pHCTHKWIH (B qacTHOOTH, uaT
PHneR pacoeaHHR), RBJIH8TOR TeOpHR o6paTHOR sa;zi;aqH (o.s.). 

O;nHaKo, HeCUOTpH. Ha ;!lOCTHI'HYTbI8 K aaCTOR~euy BpeMeHH ycnexH, 
CBe;neHHn O ff,118PHHX CHJlaX BC8 e111e noJIYqanT H~ CODOOTaBJ18HHR axone
pnueHTaJIEHbIX ;naHHbIX H TeopeTK'ieOKHX npe,llC&a38HHR ipeHOM8HOJIOI'H\lec
KHX UO,ll8JleR (c nowo111:r,n·nPRMOR .sa,lla\JH ~eTO,l(OU npo6 H OmH60K). Mo•~ 
~p Ha3B8T!, pff;n npHtlHH oy111eCTBYD11tero n_o.11o•eHHR. CJlOJIHOCTb H rpo
UOS;!lKOOTb MaTeuaTH\180KOI'O annapaTa p.s •• saTPY'AHRDT llOHHUaHHe saa
'18HHR Kallt;!lOrO.H3 UHOrHX. aTanoB o.s. H HX B38HMOCl!RSb. lJia o;n-
HQ3H8tIHOro BOOOTaHOBJ.18HHR DOT8HQHaJia B31lHIIO;!l8ROTBHR V B K.mo-
CH\18CKHX DOOTaHOBK8.X TpedyeTCR 3HaTb HJlH s -MaTpHey BO BC8R ue
npePbIBHOR o!SJiaOTH aueprHlt E · npn o,1Utou saaqeuHH yr.110Boro 11011e~
Ta, HJIH 'aMrtJIHTY'All -paoceRHHR ;!lM 'cex SH8\18HHR YI'J!OBOI'O UOMeHTa 
npn KaKOM-TO ~HKOHpoBaHuou ·· E * . He;nooTaToqao Hsyqea noxa e~e 
Bonpoo o<S YOTORt{HBOCTH nponeoca DOOTP08HHH noTeHUHSJia no cneK-

' TpaJibHbIM xapaKTePHOTHKaJI. Bee aTo .zte.11aeT 8.KTya.n::r,uw oos;naHHe npoo
TUX, TOtJHO pemaeMHX 110:neJielt ·a npH<1JIHJl8HHlt B o. 3 • 

UEJI1 PABOTf:l COCTOHT B paspa6oTxe DpH6JIH.K8HHHX 118TO;!lOB O .3 • , 
BC8BO8MOllHllX peaJibHbI_X UO,ll8Jl8H ,llJm O;!lHOK8H8JibHOI'O, .llHOrOKaHaJlI,Ho:.. 
ro, MHOI'O\laCTH\JHOI'O H 1111or0Mepaoro OJIYtiaeB. 

, : '' , 

HAYlIHAH HOBJIBHA H_IlP.AKTWIF.CKAfJ UEHHOCT1. Ifs HOBbIX pesyJILTa- · 
TOB, no.11yqeHHwt B ]I.HocepTaUHH, xoTe.1100:r, 6a OTMeTHTb paspadOTKY 
BapHaHTa o;s. ;!lJIR BOOOT6HOBJI8HHR KaK O;!lHOUepuoro, TaK H uaoroKep
HOI'O noTeHnHaJlOB no t{HCTO ;!lHC~peTHHM n&paueTpau. paoceRHHR, ipop
uyJIHp0BKY o.s. ;nm BOCCTaHOBJieHHH CH.11, Sal!HORII\HX OT CKOPOCTH 
( B TOM \JHOJle H B CJIY\lae H8CKOJlbKHX H3KepeHHR), oos;naHHe aJU'80pa
H\18CKHX TO'IHO pemaeMHX UO.zte.ieR ;!lJill O;!lHOKaHaJlbHOI'O, UHOroKaHaJI:r,-, 

-_, ,!,·' 

JO B IlpJIHUHne H3B8CTHa 
£ H e • 

S ~ uaTpHna nl)H KoaeqHHX 3HaqeHHRX 
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IIOI'O (c Y'ICTOM: 3aKpHTHX KaHaJIOB) 1 UHOI'OUepHOI'O CJcy''ia!rn. qiopuyJIH

POBKY TeopeMH O .nBYX cneKTpax ,7l.IDI sa,na'I pacceflHHfl Hee HCnOJIL30-

:;J0.Hlie ,llJifl onpe.zteJieHHfl noTeHJ.UlaJia TOJILKO no noJIOJ1[8HlUIII T0'1'8K cneK

Tpa. 

IlpOCTOTa H3JiaraeUHX MO,l.\eJieR no3BO.ID18T BH,7l8JIHTL H npo.zteuon

CTPHPOBO.TL rJiaBHHe UOL!6HTU O. 3 •, B pe3y,ll!,TaTe '18I'O CTaHOB.fJTCfl 

JICI'KO ,7lOCTynHHMH OCHOBHHe H,l.\eH TeopHH. MeTO,llH H uo,neJI11. paccMaTpH

B88Ml:l8 B ,llHCCepTaUHH. yxe HruIIJIH cnoe np11ue11e11He H CTHUyJIHPOBaJIH 

pR,n. HCCJI8,7lOBaHHR y Hae B CTpane H 3a pyOel![Oll (cu., aanpm.lep, 

M.-H,,on and M. Ra~avy. Canad. j_ Phys. 55, J 16, 1434, 1977; 

M. Cor. and P.Rachus J.Haih.Phys.!8, I II, 1977). B aacTomnee npe

ua CHH HCTIOJIL3YDTCfl ,7lJilI ,naJILHeRmero HCCJie,llOBO.HH.fJ npOOJieUH llOJIHOI'O 

onuTa H C1lfl38R uex,ny ,naHHHMH pacceflHHfl. npoOJieMH YCTOR'IHBOCTH 

o ,3., .npoOJie1.rn onpe,neJiemrn no uaTpHue pacceHHHfl 1,111oroqacr;,q11oro 

B3aHUO,Il.eRCTBHR npH HaJIH'IHH nepepacnpe.zteJieHHR '18CTHU, 

~]H 3AmllTH BHJlBllrADTCH CJIEllYDmHE ITO]OIEHllif: 

rrocTpoerme 'IHCTO aJU'eOpaH'l6CKHX UO,l.\eJieR oopaTHOR 3a,na•rn, B 

KOTOPHX ycTaHaBJillBaeTCR TO'IHafl CBR3L ,l.\8HHHX pacceflHl!ff co B3aHUO

.neRcTBH8M, .B pacc1.1aTp1rnaeMHX ,llHCK~THHX napHaaTaX O. 3, no~elll.\HaJI 

B3aHM0,7leilCTBllfl BOCCTfiH8BJIHB88TCfl no KOHe'IHOl.ly 'IHCJIY cneKTpaJil>HHX 

napauerpon, ·onpe,neJ!fleuux .H3 aKcnepin1e11TaJit,HHX .naaHHX 11a orpa1111- , 

qe1111011 a11epreTH'leCKOJ.1. HHTepnaJie. ITpoue.nypa o.s. n TaK11x no.nxo.nax' 

CBO,llHTC.11:. K KOHe'IHOMY :i11c.11y aJII'eOpaH'leCKHX onepa!ll!R • 

!.!eTO,ll peKOHCTPYKUHII noTeHnHaJia B3aHUO,lleRCTBH.H, 38BHCRmero OT 

CKOPOCTH V(p_2
) • 

0000111eHHe TeopHH oopa-rHoil sa,na'IH Ha c.11yqafi 'soccTaHOBJieHHH no

Jlfl. UHOI'O'l!l.CTH'IHOR u11meHH I OOJia,ll6Dll\6R BHYTpeHHHUI! KOJIJieKTHBH!:iUH 

CTeneHRUH .CBOOO,IJ;H • ITPH omrnaHHH B3aHl.lO,lleRCTBH.fI HaJieTaomeR 'IBOTH

Ul:i C TaKHMH CHCTeuaMH HeOOXO]J;HllO Y'IHTl:lB8TL H3UeHeHHe co BpeMeHeu 

KOHqJHrypaUHH Ii op11eHT8UHH B npocTpaHCTBe noJifl R,l1pa-1.1HmeHH I BH3-

na1111oe KaK no3oy:a:,neHHe11.11:,npa na.ztanmeR qacTiueR, TaK II RBJ!flomeeca 

. CJI6,llCTBH61L C00CTB8HHOro ,llBHJB:8HHH. MHmeHH. 

.AITPOEAlUlft PAEOTH. ·tJacrt, pe3yJI&TaTOB HccJie,lloBaH11R ouJia npe.n

cTanJie11a Ha XXlY H XXY elltel"o,nHHX COB6ll\aHHflX no flJJ.e)?HOR cneKTPO

CKOIIHH H CTPYKType aTOI.IHOI'O fl,npa (Xapt,KOB, JreHHHI'pa,ll I974,1975rr.), 

Ha paOO'IHX conemaHl!flX no UeTO.ztaM CHJII,HOR CBH3H" KaHaJIOB B ~OHe 
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{l[973r.) H KHene (1974r.) • Ha Mell,ny11apo,nHOA KOH4lepeH1.tHH no .FI,nep

HOR qJ1!3HKe B !JDHXeHe (I973r.). 

flYBJillKAUHJ-f. no Te1.1e .llHCCePTaUHH onyOJIHKOBaHo ce111, pador. 

OB.hEl.f PABQ-Tlj. l!HCCe:pTanHOHHafl paOoTa lf3JI0lleHa Ha 106 CTpaHlf

nax ·MamHHOllHCHOI'O T6KCT8, COCTOHT H3 BB8,l.\8HHH, '18THpex I'JlaB, 38K

JID'l8HHR I cmfCKa HCDOJil>30B8HHOA JlHTepaTYPl:I H3 68 H8HU:8HOB8HHA. 

COl!EPIAHl1E PA BOTH. He;naBHO npe,n.11oxe11HHA annapaT o. s. B R -
116'1.'PHttHOR TeopHH pacceflHH.fI /1 ,2/ B CO'leTaHHH C OOWIHHM llPH 'IHC

JI8HHOU pememrn .'IUJ'1>4)epeHUHaJIL,iHX YPaBH8HHH KOH6'1Ho-pa()HOCTHlill 

(x.-p.) npHOJIH:a:eeHe11 /1/ no3BO.IDieT cy111ecTBe11eo ynpocTHTL H3Jioae

HHe H llOHHllaHHe ileTO,llOB o·.3. ITpH 3TOM oTqeTJIHBO BHCTynaeT-tpYH.Ita-

116HT8Jll>H8.lt poJil> CBOHCTBa nOJIHOTH HO.dopa COOCTB8HHHX ~YHKitHH • EJla
ro.nap.11 yCJIOBHD noJIHOTH B KOHeqHo-1.1ep11011 4>YHKUHOH8Jll>HOU npocTpau

CTlle. O,IJ;HHM 113 npHuepOB KOTOporo H flBJiff8TC.lt npocTpaHCTBO C00CT

B8HHHX ~YHKUHA n.K.~P• .R -uaTpH'IHOH_Teop11H 1 .It.IDI Haxo:a:.neHHR 

noTeenHaJia V(r) rpeoyeTcH KoHe'IHoe q11cJio napaueTpoB pacceimH.11:. 

B R -MaTpH'IHOR T80PHH .ff,ll8J?HHX peaKUHH TaKHUH napauerpaMH .fJBJlll-
2 

DTCfl no.110:a:eHHH pesoHaHCOB E ,._ H HX np11ne.neaaue mHpHHH f>. 
B K.-p. npHdJIIIJB:8HHI! KOH8'1H08 'IHCJIO s11aqeHHA E>, H '/A Ollpe,lle-

.'!J18TC.lt H3 3KCllePffU8HT8.JILHHX ,ll8HHHX Ha orpaHH'l8HHOM 3HepreTH'l8CKOM 

HHTepBaJie Ha OCHOB8HHH ~opuyJIH CBfl3H 

d-~ _ii:__ Q. T(rN)-Q{ni)S(E} ,(1) 
R(i::.i-f_-;;. E~-F.- a. [ I(rH,

1
)-I(r

11
)]- S(E)[O(r,1t1)-0(r11)J- .!!j-[ I(rN)-O(rH)S(E)] 

llOJIY'l8Dl!l8RCfl npH cmHBaHHH JlOI'8PHtMH118CKHX npoHSBO,ll;HHX BHyTpeHHea 

U~(rn) H BHemHeA ':r(E, r;.) BOJIHOBHX ~YHKUHR Ha rpaHHne odJW.CTH 

B5aHMO,l.\8RCTBH.ff npH r,, = NA=a • 3,lleCL I, 0 - na,llaDmM H yxo.iui111an . 

BOJlHH COOTB8TCTB8HH01 N - qHCJIO pa30HeHHH HHTePBaJia. ~ -mar 

It .-p. .n11MJepeun11ponaHHJ1. 

TaKHM oopasou, B ,ll6HHOM CJiy'!ae CHHMaeTC.11 ynot.lflHyTafl BHme 

TPY.llHOCTl> yqeTa cocTOflHHR c E -.;. o=. 

Ilo H3BCCTHOMY orpaHH'leHHOMY Hadopy cneKTpaJil>HHX 'IHC8JI 

H3 ypanHe1n1n • .11nMDlll.HXc11 a.1re6paH'lecKHM.: a1tuoro11 HHTerpaJir,Hux 

ypanHeHHH I'eJIL!J)aa.na-]enHTaHa H UapqeHKO 

N· 
K(11,m) + Q (n,rn) + ~ tll\(n,p)Q(p,m) =O, 
. . . p=t1tt . 

(2) 
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r.11e . 
,!!. • 2 • J 

Q (n,m) = L .:f(E~, n) f,._ .:f(E~,n~ - g,n 
:,,.,{ ' 

c Y - BCilOMOraTeJU,HHe pemeHl!H ypru!HeHHH oes noTeHUHaJia4 HaXO,ll.HT-

CH K09~~HUHeHTH opToroHaJIH3aUHH /{_ , TpeyroJibHO npeoOpa3yD-

ll!He :f B 'Jl 
• I( 0 

J> (E., n) = :f (E,n) + L c.K(n,1n) :f (E, m) 
ffl"hl-{ 

(4) 

B CBOD ottepe,11b, K CBHsaHu c HCI<OMHM V CJI6,lJ,YDlllHLI 00-

pa3oM: 
2. 

V(r
11
)=-J:.1 [l{(n,n+1)-Kcn-1,n)]. (5) 

IlocKOJibKY ,11.JIH aaxo•.neHHH K HY•Ho pemHTb aJireopaHqeCKYD 

CHCTeMy (2) 113 KOHeqHoro ttHCJia ypaBHeHHn, TO npoue,11.ypa nocTpoeHHH 

noTeHuHaJia CBO.ll,HTCH K KOH61IHOMy ttHCJiy 'IHCTO aJireopautteCKHX onepa

UHR. BMeCTe C TeM, B TaKOH nocTaHOBKe 0,3. yCT8HaBJ!HB8eTCH TOttHM 

CBH3b ,lJ,8HHHX pacceHHHH co B38HMO,lJ,e!tCTBHeu, T.e. no BOCCT8HOBJieH

HOMY C nouombD o.s. noreauuaJiy MOJl[HO, pemaH npHMYD sa,11.aqy, BHOBb 

BepHyTbCH K'HCXO,lJ,HHU,3HatteHHHM cneKTpaJibHHX xapaKTepHCTHK. 3TO no.n

TBep,lJ,HJIH pactJeTH, BHnOJIHeHHue B .H .MeJibHHI<OBHM no npe,11.JiollteHHouy Ha

MH uero,ny. 

B npHuon sa,natte, BHllOJ!HHBmen pOJib 9KCnepHMeHT8 no ,pacceHHHD, 

,l\J!H HecKOJihrmx noreHuHaJioB pa3Horo BH,lJ,a V (npHTHllteHHH, orTa.)I-

KHBaHHH. SHa1tonepe1.1eHHHX) OHJIH BUttHCJieHu, r £,., 1'-} • KOTOpHe 

HCnOJ!b30B8JIHCb B KatteCTBe HCXO,l\HHX ,ll8HHHX ,l\Jlf! oopaTHOil 38,zta•rn • 

BoccTaHOBJieumie noTeHUHaJIH V ( rnl oKa3aJIHCb c TOttHOCTbD .110 

BOCbllH 3Hattam11x un~p coBna,naD!llHM~ c V (r.,) · , ttTO no,nTBepl!t,llaeT 

TOttHoe coaTBeTCTBHe [E>., i~J~ V(r")(TaOJIHua I). - · 
TaOJIHUa l 

Jl./i\! 1.JHCTOe npHTHJKeH11e !!lpHT.fllKeHHe fiJIDC OT-. I • 

nn! . !TaJIKHB8HHe j 1.JHCTOe OTTaJ!KHB8HHe 

! x:: ! v Cr•! V(rn) i V<r,,1 . V (r.) ~ (ra} ~(1'11} 
I. 65.lQOO 65.0998 . -10.0000 -I0.0000 -10.0000 -10.0001 
2. 53.2000 53 .2001 -I0.0000 -10.0000 -10.0000 -10.0013 
'.3 • '.32. 5000 '.30.5001 -I0.0000 -I0.0000 -I0.0000 - 9.99914 
4 • '.30.2000 30.2000 -10.000J -10.0000 ,:-10.0000 - 9.9997'.3 
5. 28.4000 28.4000 -10.0000 -I0.0000 -I0.0000 - 9.9999 
6. 25.6000 25.6000 -10.0000 -10.0000 -I0.0000 -IO.OOH 
7. 21.ROOO 2I .8000 +I0.0000 +10.0000 -I0.0000 - 9,99921 
8. 16.0000 16.0000 +10.0000 +I0.0000 -I0.0000 - 9 .99994 
9. 9 .4000 9 .40('0 +10.0000 +I0.0000 -I0.0000 - 9.99992 

IO. 0.0000 o.oor,o 0.0000 0.0000 0.0000 0.0000 
-6-
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H3JiaraeMHn s.necb MeTO,lJ, o.s. otteHb y,1100eH ,lJ,JIH HCllOJibSOB8HHH B 

. KatteCTBe MO,lJ,eJIH npn HCCJ!8,1lOB8HHll HeI<OTOPHX CJ!OlllHHX BOnpocoB KBaH

TOBO!t ll8X8HHKH, B ttaCTHOCTH, BOnpoca O MHHHllyMe lfH~Opll8UHH, Heoo-

XO,lJ,HllO!t ,11JIH onpe,11.eJieHHH V (r) , ttTo ocoOeHHO CYJ11eCTBeHHO B 

MHorouepaux 3a,11attax. 

0K838JIOCb B03!.IO~HHll cqiopuyJIHpOB8Tb UeTO,ll o.s. pacceHHHfl, HC

Il0Jlb3YH B KatteCTBe HCXO,lJ,HOR UeHbmHn, qeu 001:i'IHO, oo~eu 9KCnepHUeH

TaJlbHO!t · HHqiopuau11H, a uueuao: TOJibKO noJiolltemrn TotteK cneKT pa /2, 
3/. 3.necb cy111ecTneHHa MaTeMaTH'lecKaH Teopeua "o ABYX cneKTpax", B · 

· KOTopon YCT8H8BJIHBaeTCH CBHSb cneKTPaJ!bHHX napaueTpOB ,lJ,BYX sa.naq 

Ha COOCTB8HHHe SHatteHHR 'AM O,lJ,Horo H Toro llle ypaBHeHHR •. Hsl Teope-. 

MH cJie,nyeT, .ttTo aopuHpoBoqHHe KOHCTaHTH o,n11on H3 sa.natt f N"} HJIH 

{ NJ} llOlilHO BH!)aSHTb 1iepe_s COdCTBeHHl:le SHatteHH.fl oOeHX {£~},{E!!, 
Ha IlBPBNR BSrJIH,n MOrJio OH llOK838TbCR, IJTO 9TY MaTellaTHtteCKYD, Teo

peuy H8Jlb3H HCnOJibSOBaTb B MBT0,118X Teopsm pacceRHHH, T8K KaK OHa 

onepnpyeT ttHCTO ,nHCKP8THHUH B8JIH'lHHaUH f E!, N!J, { £.!', N!} , B TO 

BpeMH 'Kai( CTOJIKHOBeHHR 'laCTHU OilHCHBaDTC.fl HenpepHBHH!AH qiyHKUHRllH, 

OTBBIJ8DIIIHMH COCTOHHH.f!U cnJIODIHOro cneKTpa. 0,llH8KO, OJiaro,1tapH napa

M8TPH38UHH ,llaHHUX paccef!HH.fl B R -MaTpH'IHOR Teop1m ,ltHCKpeTHHH Ha-

oopou B8JIHIJHH { £,_ ~ i/'\} (1) (. Ek HMeDT CMHCJI C00CTB6HHHX 3HatteHHR. 

f/ r: -cooTBecTBYDl!IHX nu HopI,rnpoBottHHX tt11ceJ1), Teopeuy 11 0 ,nnyx 

cneKTpax" y,21,aJIOCb cqiopuyJIHPOBaTb 'AJl.fl sa.natt pacceHHHR /2/. BHOHpaH 

. na pasHux ·cnocoda sa.naHHH rpamittaux ycJIOBHll (K np11uepy, U>,(r=o)=O, 
[d'[t,U:(r)Jr=a=,81; · Ur<r=0)=:O, [if!; fru;crl]r=a.=B,.), 

MOllHO O,lJ,HY H TY ll[8 MaTPHUY pacceHHHR S napaueTpHSOBaTb nyuH 
. . f I r l f 1I ~ lfJ pa3HHMH HaO.opaMH cneKTpaJibHHX q11ceJ1 E~, r 1\ J H E_t1 , q I" 

a yqHTHBM HX CB.fl3b, ycTaHOBJl8HHYD B Teopewe, MOlltHO npnBe,1teHHt:1e lllH-

pllHH { ( ,:)2 \ HJIH f (,;ti Bupa3HTb qepes COOCTBeHHble 3Hatte-

HH.fl f E; L f..E;} . 
~

c,,o I l 
HanpHuep, .1. - ·n' E~-/:~ · . rz- l ~' , 7,., E,.,-E;,. ,<•f El(-E~ 
r.ne 3H8K n . OSHattaeT, 'ITO B npoH3Be.neHHH OTCYTCTBYBT q;n:ea C HO-

(6) 

Me pou l\ 
IlpuMeH.irn ,naJiee annapaT o. 3. B R -llaTpHttHOR TeopI1H, !.IOlllHO on-

pe,neJIHTb B3aHuo.ne~CTBHe no ,lJ,HCKpeTHOlly Haoopy. ,ll8HHHX { E.: 1 E;J 
/2/, Booi:lme ri>BopH: oecKoaettHouy~ 

ECJIH ,l\OllOJIHl!TeJibHQ orpaHHttHTbC.fl K • .,.p. np;iOJIHllleHHeM, TO B npo-
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K3Be,neHKH COOTHOmeHHff (6) OCTaHeTCff JIHWT:, KOHe'lHOe qHCJIO couHtllHTe

JJ:eR. 

B npe,nJiaraeuou ueTo,ne ;zuia cneKTpa noRBJ!f!DTCR sa cqeT npoH~

BOJU,Horo B!idOpa rpaHH'IHliX YCJIOBHll. B CJiy'lae CHUUeTpH'IHoro noTeHUH

aJia HUeeT ueCTO CKTyaUHR, Kor.na TO'leK o.naoro peaJibHOrO cneKTpa 

,nOCTaTO'lHO ,nJIR BOCCTaHOBJieHHff raUHJibTOHHaHaB3aHUO,neRCTBH.fI /J/. 
CneKTp cHuueTpHttHoro noTeHuHaJia V (r) = V (- r) npe.ncTaBJIReT cotteTa

Rne .nBYX cneKTPOB YPaBHeHHff mpe.iumrepa C O,nHOll H 3 O,lU{HaKOBl:IX no-

JIOBllHOR ( Y(r) npn 1"?0 l!JIH Vc-r) npH r'bO) Hcxo.naoro noTeH-

UHaJia. ITocJie HeKoToporo Bu,noHsueHeHHR annapaTa o.3. B R -uaT-
PH'lHOll TeopHH H npHueaeHHR K paccuaTpHBaeuouy cJiyqan Teopeuu o ;zuiyx 

cneKTpax, OKasaJIOCT:, B03UOllHl:lll cqiopuyJIBpoBaTT:, 0.3. pacceRHHR )VIR 

BOCCTaHOBJieHHR llOJIR CHMMeTpH'lHOlt o.nHOMepHOR noTeHUHaJibHOll Rlll:I KOHe'l

HOR rJiydHHH H orpaHH'leHHoro pa,1Utyca /3/, HcnoJib3YR B Ka'leCTBe HC

XO.l{Hl:IX .naHHHX TOJIT:,KO llOJIOll8HHR pesoHaHCOB (des HX npHBe.neHHHX mH

PHH) • 

ttccJie,nyeuHe ueTo.nu o.s. pacceRHHR 06061I1aDTCR aa CJiyttaR Koun

JieKcHoro (onTH'lecKoro) noTeHuHaJia V (r) ti, W er) orpaHHqeaHoro pa

,1Utyca .neRCTBHR /I/• ITpH 8TOu · Bi48CTO opToroHaJibHOCTH no auepreTH-· 

'18CKOR (COOTHomeHHe IlOJIHOTH) H KOOp,nHHaTHOR nepeueHHHll HCnOJib3Y

eTCR 611opToroHaJibHOCTb HadopoB codcTBeHH!ix qiyHKUHR U>. it Bcno

uoraTeJibHHX qiyHKUHR ':f' .H !f • C yqeTou -roro, 'ITO (U,.*<r))":,,,. 
::.U~(r), (.f},,))*=Y' H T.,n. BK.n qiopuyJI (I-6) _He H31leHHTCR, KOr,na noTeH-: 

UHaJI nepecTaeT 6HTb peaJibHl:IJt). TOJibKO HYJtHO IIOMHHTb, 'ITO BO BCeX 

B8JlH'IHHaX no1rnJIRDTCR wiuuue COCTaBJiffDlllH8 • K npHMepy, CB.fI3b H,npa 

opToroHaJIHsaunH K c noTeHuHaJiou Tenepa BlirJIR,lUtT TaK: 

Vcr-)"=,"ft. Re fr K(r,r); 
. . z . 

W(t>)= -~,.fm !; K(r,rf (7) 

HaJIHque B HCKouou noTeauHaJie V (r) HJIH Vcr)+i W<r) HsBeCTHon 

,naJibHO,neRCTBYDl!len KOMnOHeHT!i ( V .. V Kop. -~- V ,naJIT:,H) He uemaeT 

Bocc~aHaB.JIHBaTb V Kop. npe,21,Jio•eHHHMH cnoc_o6aMH. )lJIR aroro E,.. H 

"" CJie,nyeT HaXO,nHTT:, no HeCKOJlbKO llO,nHqiHUHp0BaHHOR qiopuyJie (I)! 
CB.fISHBancten S H R · -uaTpHu1:1. B 4JopuyJie Ct) H B cooTHomeHHRX 

. ~ ' 

*) C noUOlllbD UHHUHX ,nodaBOK K no~eHUHaJiau (lllHCHDaDT OOH'IHO H31JeHe
HHe noTOKa ttaCTHU B ynpyrou KaHaJie •·· O.nHaKO. aToro 'UOJtHO ,lJ.OdHTDCR 
BBe.nem1eu B· ypaBH8HHe lllpe,nHHrepa Heo.naopo,nHUX 'IJI8HOB,-¢YHKUHR 
If CTO'IHHKOB. BOCCTaHOBJI8HHe no ,naHHHM pacceRHll.fI. pacnpe,neJieHHH B 

1.mmeHH HHTe11cHBHOCTH norJiomeHHR naJJ.aomero noTOKa paccuaTpnBaeTclt 
n pac5oTe /4/. 
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(3) H (4) qiyHKUHH I' 0 H , npeJl,ne RBJIRBmHeCR pemeHHHUH 

. CDOOO,lJ.HOro ypaBH8HHH, TenepI> - pemeHHR ypaBHeHHR C H3B8CTHOR 

AaJinHo,nencTBYDlll81l COCTaBJIRDmen. 

_yJ 

OdodmeHHe o,nHOKa.HaJlbHOR TeopHH o. 3. Ha ·uHorOK!i.HaJII,IIUe CHCTe

UH ypaBH8Hllll / I ,2, 5 / B U8JIOl.l pH,ne CJiy'l88B OTKPHBaeT B03UOlltHOCl-· 

TH ,nJIR BOCCTaHOBJieamt ,l1.1rna1mtiec1rnx xapaKTepucTHK uaorouepaux H

UHOrotiaCTH'lHHX CHCT8M / I,6,7 /. 
<IlopuyJIH (I-5) ocTaHyTCR npHroJHHUH ll ,n.IDI UHoro1taH8.J.lbH08 o.a. 

B R -1.1aTpntI11on Teopnu pacceRHHR * , ecJIH npHHHT.b no nH11uaaue, 'lTO 

qiyHKUHH ~ , 51 H YI cTanyT uaTpuuaim pemeHHR, U A fr) 11 • 

ffA -BeKTOpauu; BUeCTO cneKTpaJibHOR $YHKUHH B Ka'leCTBe Hcxo.n

HOR HH1opuauHH dy.neT BHCTynaTI, cneKTpaJibHaR uaTpHna,- no KOTOpon 

dy,neT onpe,neJ!JlTT:,CH ueJia.fI noTeHUHaJibHM uaTpHua, a He qiyHKUHR. 

CneKTpaJIT:,HaR llaTpuua napaueTp11syeTCH noJIOJ[81!HRMlf pe30H8HCOB E>,. 
H aunJIHTy,nauH napunaJibHHX WRPIIH f Ac Kall,noro -KaHaJia, BKJID'laH 

H 38KPHTHe, Ha onHTe He H3UepaeuHe KaHaJIH, 

B np116JI1fJ[8HHH K.-p. HHqiopuauHD no saKpHTUU KaHaJiaM UOIHO no

Jiy'IHTb H3 HeJIHHellHOR .no,11rOHKH no.n 8Kcnep11MeHTaJIT:,1me ,naHHHe OTitpH-

Tl:IX KaHaJioB, ucnoJI1,sya ipopuy.cy _cBH3H 5- u R -uaTplflr : 

. _J!.~ ~i,eA ,r~ 1 ·] 
':rd.(E,r

11
=a)-l_L E -£ [arJl(E,r.,=a)-B'!'fp(E,r>.=a.) , (8) 

, JN)=i >. 

r.ne 'f'o1.. (E, r., ==a)= Io(. -f S.c.t Oi 
i=1 . 

p - 'IHCJIO K8H8JIOB. 

CocTanJIHeTCH CHCTeua H3 TaKoro 'IHCJia YP8BH8HHR npH pa3.IDl'IHHX 

aHeprHltX,. CKOJIT:,KO eCTT:, HeH3B8CTH!iX· aunJIHTy.n npHBe,lleHHUX um pH II sa

KPHTHX KaHaJIOB, Ilos,naee /7/ pa3pa60TaH ,npyroll 60.11ee y,noduun, OCHO

B8HH!ia Ha ueTo,ne o.s. MaptteHKO, cnocod noJiytteHHH cne,neHHR o saKpu

THX ItaHaJiax no uaTpHue OTKp!iTHX. IlPH 8TOU .nocTaTO'l!IO pemaTI, JIH

HeRuue CHCT81lH aJire dpaH'leCKHX (D npHdJIHllteHHH K.-p .) l!Jlll HIITerpa

JIT:,Hl:IX (n HenpeplillHOll CJiyttae) ypaBHeHHtl. 

KOHKpeTHl:lU npm1epou onncaHHoro 1rnoroKaHaJIT:.Horo qiop11aJll11s1.1a 

o. 3. MOllteT CJIYlltHTT:, BOCCTaHOBJI8HHe cqiepH'leCKH HeCHlll!eTpH'lHOrO no-

TflHUHaJJa no napaueTpall R -uaTPHUl:i { £>., fhewi J /I/. 
B padoTe /6/ c,neJiaH eme o.iu111 mar Ha nyTH K Hayqe11HD peaJibHl:iX 

qiH3H'lOCKHX CHCTeM, s.necb paccuaTpHnaeTC.fI npodJieua onpe,11eJieHHH 

no uaTpHue pacceRHHR DOJ!lt ,nBHJIIY!llORCR J.1Hraem1, ueHRDll\el! CDOD KOH

qiiirypaUHD If opHeHT8UHD B npocTpaHCTBe • 

i.) B HenpepuBHO!.I c.'lyqae t,....,.O qiop1.1yJI1:1 (I-5), noJ1yqeHH1.W B K.-p. 
npHOJIHEC!IHH, HM80T DOJIHl:lfl HenpepHBHHI! anaJior. 

- 9 -



T8.KBJI nocTau:OBKa o.s. nosBoMeT ucc.ne,ztoBaTr, nponeccu CTOJlKHo
BeHHR Ha C.llOllHHX OHCTe11ax (.1:1.npax, aT011ax, 110.mrny.nax) B Tex aepe.zt
KHX o.nyqa11x, KOr.zta CBOR9TBa l1HOro11aCTHquux KOMn.neKCOB MOrYT dirrr, 
onKCaHH C noMOJllLD KOJIJI8KTHBHUX KOJiedaTe.llLHHX H BPall!aTe.nLHl:iX CTe
DeHeR CB060.llli, od.na.naDJllHX CBORCTBaMH BOSdyJC).laTLCJI npH BHemlielrl 
BOS).leRCTBHH. IlO cpaBHeHHD co c.nyqae11 WHKCHPOBaHHOro BHemaero noJlll 

Ver) /I, 7/, ycJioJ:HeHHe COCTOHT B TOM, qTo KOHWHrypa[tH.R H OpHeH
TanH.R DOJIJI V (r, W,) MeH.RDTOJI CO i3peM8HeM KaK HS-Sa ,IlBH:leHIDI IIHme
HH, TaK H BC.ne,ltCTBHe B03.ll8HCTBH.fl Ha Hee aaieTaDllleR 11aCTHnH. B pe
syJIHare; aMnJiHTYJ.lH pacce.1:1au.1:1, onpe.neJIJ1e11ue HS onura, OKaSHBaDT
Cll c.nollHHII odpaso11 ycpe,ltHeHHHIIH no BOeM B03110l1Hlill OpHeHTanHHII IIH
meHH B npocTp&HCtBe H wasaM ee KO.nedaHHR, H K8.K CJie,l{CTBHe 3TOro, 
,l{Jl.fl BOCCTaHOBJieHHJI noJllI ,ltBHl:YJlleRCH ilHmeHH TpedyeTC.fl nOJIHHH no.lllpu
sanHOHHHR ODHT. 

B oa11011 .1te.11e, .itJlll aaxo:a.neHH.R noJUI BPall!aDl1leRc11 11umeaH V(rt u.l,), 
r.zte Wi onpe,IteJilleT opHeHTanHD 11,npa-11HmeHH B npooTpaHOTBe, Tpedy-\ 
eTOSI saarr, a11n.nHTY.ztY paoce.RHH.R qac'iun f(k,n,w,) (.Cl=-8, YJ -Ha- i 

npaBJieHHe paoceJIHH.R), KOTOpall Ha onure He zsuep.ReTCR. 0.itHaKO 
f(k.,.n.,w.) MOEeT dHTL ilo.nyqeea HS au:nJIHTY.lt fo-t'K';IHK (k,.n) , ycpe.zt
HeHHHX no BCeM opueuTanu.1:111 .1:1.npa. Hanpuuep, ·B a.ztuadaTuqecKoM np1d
.nu:1eHHH (Kor.na no.ne .1:1.npa-11Hmeuu sa Bpe1111BsaHMo,nencTBH.R o HHII aa-

• . I 

JieTaDD1eR qaCTHnli He yorieBaeT suaqureJILHO HSMeHHTLCl!'.) au:n.11HTY.1ta1 
paccel!'.HR.R qacrun f<k,w;,.I2.) Ha aKcHaJILao cu1111erpuqao11 l!'..ztpe, uaxo~ 
.ltl!'.l1leMO.fl B COCTOJIHHH Io Ho K , onpe.nemteTC.fl ·C nOll(!lllf>D OOOTHOmeHH.R: 

~ 1 f (k,uJ;1 12.)c/)H,K (wi) = 2 fr,M,K,1MK(K,J2)q)Hl((W;), (9) 
. IM , 

r.ite <P -podcTBeHHHe WYHKQKH l!'.,npa-11umeHH, I · - ero cnHH, K, M · -
npoeKQHH J Ha OCL CHW48TPHH .R.ztpa Hua OCL .nadoparopaoR CHCTeMH 
Koop,nHHaT 2· , cooTBecTBeHHo •. 

IlPH nepexo,Ite B ypaBHeHHH filpe,nHHrepa K npe.ztCTaBJieHHD KBaHTO
BHX quce.n napnHa.llLHHX KaHaJIOB no.nyqae11 IIHOrOKaHaJILHYD CHCTeuy OB.fl
saHHHX YPaBH8HHR. rroo.ne,ItHee Il03BOJill8T CBeCTH odpaTHYD sa,ztaqy on
pe.11e.nemrn MHOroqacTuqaoro B_SaHMO.zteRCTBH.fl KOJIJI8KTHBHOR. npupo,nu K 
Odl1leR IIHOrOKaHaJILHOR 0.3. paCCel!'.HH/!'. K8.K Ha OCHOBe MeTO,ItOB ·re.nr,waa
,na-JieBHTaaa, llapqeaKo, TaK-H B_ paMKax R -MaTp"11aon Teopuu.' 

Cor.nacao odll{eR 1rnoroKaHaJI!>HoR 6.a. ~Jill BOCoTaHoBJieH_Hl!'. noJ!l!'. 
.ltBH&YllleRcl!'. MHmeHH aeodxo~HMO saarr, aJieueHTli 11arpuuu pacce.RHHH, 

- IO -

_l 

:{ 
., 

r 

COOTBeCTBYDDIKe nepexo.na11 s.npa-MHmeHH KaK.C OCHOBHOro, TaK H.O 
Bosdyx,neHHHX COCTO/!'.HHR. 

OKaSHBaeTC/!'.. 'qTO B a.nuadaTuqeoKOlf npudJDflleHHH .nooTaToqao 
SHaTL aJieMeHTH 11aTPHUli CTOJIKHOBeHHR, OTBe'laDJllue nepexo,ztal( TOJILKO 
HS OCHOBHOI'O COCTO~HHJI (cM.WOPMYJIY.(9)); . 

BnePBue Ha BOSIIOJ:HOOTL npu11eHeHH.fl annapata a.s. K OUHCaHHD 
OBOIICTB CJIOXHHX MHoroqacTH'qHHX CKOTeM fKasHBaeTC.fl B.padoTax /I,2/, 
r.ne Ha 'npoc-riix 110,neJbix npoBo,nHTCR nocTpoeuHe o. s. pacce11HHs .it.mt 

TpexqacTHquux nponeccoB c yqeT011 Tpexqacr1111uux CHJI. OcodeuHo npocT 
c.nyqaR· TJleX TeJI c TpexqacTH'IHHII noTeHJiHB.11011 VCj\) , od.ta,naDlllHII 
I'Hnepc~ep1111ecKoR CHMMeTpHeR, H118DllleR 11eo,o npH OTCJTCTBKK,OdWIHHX 
napHUX ca.n •. OdpaTH8JI sa,naqa WOPl'YJIHPJ8TC/!'. 3,lleoL TaKJ:e KllK ){.Ill O.zt
HOMepuoro .ztBHXeHHJI qacTuciu BO B~emae11 no.11e. EcJ!H.noTeHnHaJI Vq[) 
He .RB.n.ReTc.R runepct,epneoo 01:weTJllqHwt, To npone.ztYpa ero KOH
CTpyupo:aau:111 11.01:eT dun cBe.neua K od1:1t1HoR woroxaaa.nLeoR o .s. B 
8Jll8 O,ztHOH pa.,;CllaTPHBae11011 IIO){eJIH BOCcTaHOBJl8HH/!'. TpexqacTHqaoro 
BBaHIIO.iteRCTBHR npe.nno.1araeTC.fl, ';\'l'o . ,'IU3e qacTHQH HS Tpex OBJISllBH 
6ecxoueqHo r.nydoaoR noTeHUHa.lLBOR swoR •· '. . · · · · · ' · 

KaqecTBeHHO dOJIEie CJIOHlill no CpaBH8HHD C o.nao11epHW1K RB.JlReT
Oll 1co.11e~oBaHHe 11Horo11epaux od~eKTOB. Ilpx OTOJTCTBHH OHMYeTpHH B 
DOTeHnHa.ne n~peMeHHHe B fpaBHeHHH filpe,nHHrepa He pas,ie.mtDTC/!'.,11 He
OdXO,l{HIIO pamaT~ ypa:aueaHe· o tiaoTHHMH npoxs:ao.nwo, 1111eo111ee dec
Koaeqaoe tfHCJIO JDfHeRao-Hesaiui:oH11ux pe'meauR. IlpH BH.RBJieHHH oco<fea
aooTeR woroMepHoR. o.s. npe.ncTaB.lfierc.il ne.11eooodpas1W11 np~na:PK- · 
TeJILHOe paocMOTpeHHe ee a.1redpaut1eCKHX BapKaHTOB. 

B K.-p. R -11aTpHquoR Teol)HH s,nepaux peaxnun aallH cl{lop11yJIH.:. 
poBaHa Sa.ztaqa BOCCTaHOBJ.le!Ull!'. raMHJUiTOHHaHa B3aHIIO,ItetlCTBHJI B c.ny
qae aeCKOJILKHX HSMepeaHII /7/. KaK H B O]lHOlle:[11011 CJJyqae, BBO,l{JITO.fl 

. :acno11oraTeJILHH8 pemeHKJI Y's(E,11,m) K.-p. aaa.rora IIHOI'Oll8PffOrD 
ypa:aH8HHR fflpe]lHHrepa . 

L · . · L · · 
-2mAz. [ :fs(E, m-f, m)-21's(E, 11,m) + ~ (E,11--t, m)]- 2 witf [fs(E,n,m+f) ~ 

. . .. ,\ (IO) 
- 2 fs ( E, 11,tn) + ,fs (£, n,m;;.-l}] t V(n,m) 'fs ( E, n,m) = E Y's (~n,m,, 

,-_, .' : 
. ,1 

l!'.BJii!'.DIIIHecl!'. DOJIHHOMaHH no 3HepreTuqeOKOR nepeMefll:IOR. 
HeHsBecTaue noJIHaouu ~ (E:n,m) , KaK M B o.naowepao11 cr,-

qae, CTPO/!'.TC.fl B BH,Ite JIHHeRHOR KOMdHHanuu H3B8CTHHX·nOJIXHOMOB' .!fs 
(011.(4)) • I . ,_.., ""11-11f 0 

:fs (£, n ,111) = ~ (E, n, wi) + 2_ ~ti{ (11,111; 11~m') Y's (E, ri; m') 
. h'=O M

1
:."'111-f1 +11' 
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.fs(E.,1-\m}- pelilemrn ypanuemrn: (IO) des noTe!lllHaJia. 

KostMinw1eHTH optoro1Ia.m1sanim K Haxo,nRTCR H3 K.-p. uuoro 

lleJ:!IOI'O aHaJIOI'a ypanHeHHll reJIE,ipaH.na-leBHTaHa (cp. c (2)). .. 
,..f tt1t11-'1 

Kc»,w1, 11;m')t-Q(11,»1;11:Wl') t 2_ L_ A2-K(l1,Wl; 11~ 111 ') l2c11;m"· n; m') =O , (Il. 
. 1110 t1,1IW1-11tn" 

1 

I',ll.8 11'<11, m-n+J1~ Wl~m-1-n-n' H 

Q (,i frl·· 11
1

1 111 1) =~LL A 2 ~ (E~, 11, n-1) fl{,. N5~ ~'(EA, n: m') - J'~ {,w.,' (I
2

) 
,, ,. >. s s' I' If: 

onpe,neJmeTCli no ,ItHCKP8TH014Y H orpaID1'18HHOHY HaCSopy napalleTpOB pac-

Ce.f!HHli { E>-, f A'} • 
C_Bl'lab noTeHttHaJia V c K Tenep1, Bl:II'Jlf.l.IUIT TaK: 

V (»,wi) =-£Ll f ~(H,m; 11-1,w1) -K(ntf,m; 11,m) J en) 
Ka.K H B O,llHOMepuou c.xy'lae, IIOT6HitHBJ1 onpe.l(eJlffeTCl'I no ,ItHCKpe'l'

HCllY 1f OrpaHH'i8HHOMY uaCSopy napaUeTpOB paCC8l'!Hlll'I ('iTO CJie;nyeT H3 

I2 ,I3 ,II), npH 3TOl! Hyirno Bl:lnOJlllHTl> KOHe'IHOe 'IHCJIO aJll'e6paH'i6CKHX 

onepattHlt. 
B 3/i)la'ie ... oripe,11.eJICHHl'I no ,11aHHl:IU pacceRHHl'I JIOKllJU,HOI'O IIOTCHitH-

aJia B3aHU0,1!,CRCTBl!l'I Ha OOHOB8 K.-p. ~opua.l!H3Ua· R -ua.TpH'IHOR.TeOpHH 

II0.1Ij'tf6H aJU'edpaH'iCCKHll auaJIO I'. TCOJ:lHH reJIE,ipaH,na-JieBHTaHa, MapqeHKO. 

8,nec~ CYl!ICCTBElHHO HCllO.JIL3ClD6JIOCJ, TO oc!cTOl'!TeJii>CTB(), 'ITO B npn6.mi

ll0Hlrn K.-p. O,Il,HOile_paoe y'paBH8HH8 lllpe,nHHI'epa nepexo,nHT B aJiredpaH

'ieCKYD c~cteuy ypam1euuH c. Tp11.nHaroHaJ1:&HOR uaTpnueR HK06H ].IJIJ'I KosgJ

¢H~;ieHTOB, (BTopa.a K.-p. npoils:ao;nHM T CBl'l3HBaeT sHa'ieHHl'I lliYHKUlHI 

:S 'l'~X COC0Jl,HHX TO'IK!l){) • Oft!lSl:IDS.8TCJi • o;nHaKO, '!TO v.'Jiacc ].\llHHl:IX 

paccennua, OTBetfruJ~HX K.-p. ypaBHeHKD filpe}.IHHrepa, CHJl:bHO orpaHH~ 

qen. KaK no11.aseJ10 :s Kmtre D.ll .Eepesaacxoro "PasJio:l'leHHe no c<16cT

»eHHlili /llYHKnmi:1'1 CIUIOCOIIPE:!l!eHHliX oneparopon", !965 I'., JIDCSOR cneK

Tpa.1!:r.HoS \'[lfBKUllH HOJU!C nocT!UlHTI, B COOTBCTCTBHe TPH)ll!aroHaJll>Hb!lt 

ooepe.Top C nepeMeHHb!~H K08~~HUH8HTaliH (saBucnmHWI OT pa.nHyca r~ ). 

Tattotl Bll.lt ;rneeT. nanp;rnep, It.-p. a.Ha.nor I"aMHJibTOHJUllla B3aHIIO,ll,eR

C'i'BIDI, 36lll!Cll!l18I'O OT CKOp0CTII, THna 
- . A ~2 

T+v-··'-,- . :1.c£ J?.., \p, r 1 - T ~ Vo -t 2 2 V, + Vi 2 1 , ,n ..,., 
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I')l8 1 p "" - i.1i V , KOTOp!:ilt B .11.nepuoH \'[lH3HKe ,rnor.na HCDO,IU,SyeT-

Cl'I ;nM y'ieTa 3qicfl8KTHBHOI'O OTTaJIKHBaHH.11 Ha llaJll:IX pacCTOl'IHHJ'IX. 

nocJie npoBe;neHHl'I .no«asateJI1,CTB oprorouanuocTH no aaepreTK

qecKon H Koop;nHHaTHOlt nepe~eHHUY, 61:iJUf IIOJly'iCHb! OCHOBHb!e \'[lOPllYJlI:I 

R -uatpH'iHOlt teop11a ;nJM ypanueH1m ·mpe;nHHrepa c V (f,1
') ; nocJie 

'181"0 KaK B O;nHOll8Pff011 1 TaK H. UHOrouepHOM 0Jly'i8JIX O\'[lOPMY.UIPOBaHa 

KOH8'IHOll8PH8JI O • 3 • ;nJIII peKOHOTPYKWfH raMHJII,TOHHaHa, 38.BHOl'lr.tero 

OT OKopooTH. npoue;nypa onpe,neJieHHl'I Vo Cr) H \l,(r) B pax«ax a.-p. 

R -uatpH'IHoro \'{lopuausua c:so;nHTcg K KOHeqHowy 'IHCJIY o.Jiredpaaqec

KHX onepattHlt (Ka.K H npH BOOOT6HOB~8HHH OdliqHOI'O DOTCHitHaJia V(r) ). 
O.naaKo B. OTJIH<iHe OT (2) H (II) K084l4lHitHCHTl:I oproroHaJIH3aitHH K 
HaXO;nl'ITCJ'I H3 CHOTCMli ypai3HeHH~ • B IIHOrOK8PHOII CJly'iae, HanpHKep, 

aHaJior ypa.BH8HHR re~1,4lau;na;,..JreBHTaHa ll0ll8T db!TL sam1caH CJ18.ll)'Dll!Hll 

odpasou: 

2K , , ~r. aKc · ,, II). / • · • , 'J-O (14) 
c;,,_ ("m·nm)o(nm·11m)+£.. 6. 11,wi;n,m 0.l11,m;11,m - ,· 

".11 I I ·y I I . I 11\4 h1.f' r 

. ~ 
0 . . . , -( _K(t1~H,"1l(15) 

. a2icn,m;11,m)+ ¾a f;1~.2K (n,m; n;m1ic:1~m;11,111)Kc11,m;~111)-. · ,,f • 
r;ne Q(n'w,~vi_ ml=t 2..~ A2:f?s (£1,.,H~mf'lJ.s IY~f :fs•(£4,n,m), 

J' , I. i 1/ l\ $ s' . /' {J' . 

8.neo1, HlleeTcg ;nonoJ1HHTeJ11>Hoe YPaBHeHHe ;nM K , noJly'i8Dl!leecl'I, 

80.lllt B COOTHOmeHHH DOJIHOTl:i 

. L.. 'i.'f_.c:.2 fs (E~, H, m) lsA is>.' Y7s 1(E~,11·: m') = o,.,,,J'mm1t:/ (!6) 
. ~ s ~ '• 

I 
npH 11=11 

4 
I 

, m=m no,nCTS.BHTL Bl:IP8ll8HHe !I . . qepes Y' 
II m+.i~n' , · . · • · 

:fs CE, 11,m)-=-s;,?- A 2 K(t1,m;n;m') .':fs(E;n:m1. 
. ll>-v~Shf•l71-11' " 

(17) 

CBl'l3J, V . O I( onpe;neJ.li:i:eTcg BIICCTO (I3) peKyppeHTHl:IMH OOOTHO

meHHl'IU:H: 

, V,(ti+I, m):: -2 [{V,(11,m) +· f- K~;;;t!:w1,:~] ' 
(IB) 

·.' -~1C-["4' · · _l<(nff.m;!!,1!1l'+KCn,m;n-tm)J 
Yo<11,m)- 2mt:.1 V.(n,m) K<,,,1,m;t1H,m) K(r1,m;n,m) 
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He.11.aBHo (B.H.3axapLen, B.H.MeJILHl1KOB, E.B.PY.11.RK, H.B.YmaKOB 

ffll) ,25. (I977)) H~mJIH B 1(.-p. llPH<lJIHlleHIIH cnocod BOCCTaHo:ueHHff B3a

HUO,nellcTBHR, CpaBHHMHII no npocToTe c pemeuneu npRMOII sa,naqn. 3TOT 

8JleMeHTapHHII no.nxo.11. y,naJIOCL OClO<llllHTh Ha CJiyqa11 noTeHUHaJIOB, 88.BH

CRIJlffX OT CROpOCTH. ]laHHHR uero;z,, o.s. pacnpocTpa.HR_eTCR B /7/ H Ha 

CJtYqall HeCKOJILKHX RsuepeHHR (HecipepHqec1u111 noTeHUHaJI) • 

OTweTHM, tlTO T8XHHKY o.s • llOltHO llP'AMOHHTL K CHCTeuaw, onncu

Baeuuu CB83aHHHMH .11.HipipepeHUHllJILHliWH ypanHeHHRUH C TPH.ll.HaroHaJILHlill 

sauenJieHHew sa cqeT noTeHunaJILHOII uaTpnuu. JlM aToro ,nocTaToqHo 

nee CJIOllRBmHeCR npe.11.cTaBJIOHHff od o.s. B KOOP.11.HHaTHOM npocTpaHeTBe 

nepeHeeTH B TaK Haaunaeuoe npocrpaHCTBO KaHaJioB (B KOTopou 110J1HO 

paecuaTpHBaT& ypaBH8HH8, aa.nanaTL rpaHHtlHHe yeJIOBHR, onpe;z,,eMTL 

pemeHHR H T.,n.) • B 3TOM CJiytlae no ipyHKUHH o,nHoro HS KaHaJIOB (cKa

lleU, KaHa.Jia ynpyroro paceeRHHR) UOJIHO llOCTpOHTL Bee OCTllJI!,HHe ipynK

UHH KaHaJIOB H waTPHUY B3aHwo.nellcTBHR. 

B Hamel! padore /5/ duJio rioKasano, tlTO annapaT o. s. woJtHo npn

ueHHTL H B 8.ll.8pilOII cneKTp0CKOllHH B Tex eJiyt1asx, Kor.11.a rawHJILTOHHaH 

B38HHO;zJ,ellcTBH8 llPHDO'AHTCR K.TPH.11.HllrOHa.JILHOMY BH'AY B npe.11.eTaBJieHHH 

BCDOHoraTeJILHOI'O dasHCHOI'O Hadopa ipyHKUHII. 3Ta n,neff CIHJia HcnoJi:&30-

BaHa B padoTe ( M. Hron etnd. M. Raz.avy, 1977. ). 

OCHOBHHE.: PE3YJil>TATH lHCCEPTAUHOHHOO. PABOTH: Ci{lopwy JIHpoBa.Ha. od'"".' 

paTHM sa.11.aqa paeceRHHff. .11.Jlll BOCCT8HOBJ18HHff noM .ll.BHllYlll8ReR MHmeHH," 

118Hfflllll811 CBOD l(OHipHrypauHD H oplieaTaUHD B npocTpaHCTBe K8K ns-sa • 

COdCTB8HHOro ,JU!Hll8HH8 MHmeHH, T8K H BCJle,ZlCTBHe BOSdyx.ZleHHff ee KOJI

Jl8KTHBHHX eTeneHeH CBOOO.ll.1:1 H8JieTaD11teQ 11aeTHueR /6/. 
IlOK0.30.HO, ttTO o.s. B R .:.waTpHqHoR TeopHH no3BOJIReT B 0.11.HOMep

HOW H MHOI'0118PHOM e.ny:qru1x H8XO.ll.HT!, noTeHuHa.n orpam1t1eHHoro Pll.11.HYCll 

no .ll.HCKP8THHW ila6opa1i1 xapaKTepKCTHK pacceRHH.li (noJiollelDfffll pesoHaH-
. . . ' • 2 

COB { E,. 1 H HX D?IB8,Zl8HHHl.l mHpHHaM f f,. J . ) Bll8CTO HeoClxo,nnuocTH 

HellOJU,30BO.T!, aaaqeHHR 5 -110.TPHltH DO BeeM• Henpepl:IBHOM aaejireTHtlec:. 

KOH HHTePBa~e B" KJiaceaqecKH~ DOCTO.HOBKO.X. 

Ha ocaoBe K .-p. 4JopMB.!Ha11a R -uaTpnquoR TeopHH /I/ noJ!Y'{eH: 

a.1redpaH'lecKHA aHa.nor TeOJ;EH·reJI:&4iru1.11.a-]eBHTaaa, Map'leHKo. Ilpoue

llYP8 BOCCTO.HOBJ18HHff·B3aHMO.ll.8ReTBH8 B 3TOM nouo.ne .11.0CTHraeT OOJI:&moA 

npoCTOTl:I, TaK K8K CB0.11.HTCll K KOHetlHOMY qHCJIY aJire6paHqecirnx onepa

uu. B pesy_Jl!,TaTe STOT l,(8TO,Zl o.a. npe,ZlCTaBJlffeT y.11.06HYD 110,Zl8Jl:& ,ZlJill 
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HCCJ18,ZlOBO.HHff PR.na CJIOll[HHX BOllpOCOB KBO.HTOBOA MexaHHKH, B tlO.CTHOCTH, 

BOnpoca O MHHHMyMe HCX0.11.HOR HHqJOpM8UHH, H800XO.ll.HUOR 'AJ!ff onpe.neJie

HmiY(r). 

YcTaHOBJI8HO, qTo cotieTO.HHe R. -uaTpH'IHOR TeOpHH C npHOJIHllle

HHell B KOHetlHliX p0.3HOCTRX .11.aeT B03M0ll[HOCT:& BOCCTO.HaBJIHB8TL ItaK 

0.11.HOUepHHII, TO.K H UHorouepHHR llOT8HUHO.Jlbl B36HUO.ll,elleTBHff no KOHeq

HOMy ,ZlHC1tpeTHOMY aaoopy xapa1tTepHCTHK paccemm.a {Ell,1'-] , 30..11.0.H

HOU Ha orpaH11qeaaou aHepreTnqee1<ou HHTepna.11e /I, 7/. 
Ha OCHOBe o.3. B R -uaTpuqaon TeopHH 'AM sa,Zlaq pacceRHHR 

cg)opuyJIHpoBaHa Teopeua "o ,nnyx cneKTpax" /2/, nosBOJIHBmM paspado

TaT:r, ueT0.11. KOHCTPYHPOBaHlrn raMHJl:&TOHHaHa B30.HMO.ll,eRCTBH.ll TOJILKO no .. r ii 
.ll,Dyu: Haelopau COOCTBeHHHX 3HaqeHHR • {fa} , { ~ J • . 

IlOKaaaao, tlTO llJ!ff HO.XOX,ZleHHff CHMMeTpnqaoro noTeHUHO.Jia orpa

lllftJeHHOI'O pa.11.nyca MOMHO eme OOJiee COKPO.THT:& Od'beM HCXO,llHHX .1.1.llHHHX. 

3.nec:& nOJI0ll[8HHR pesoHaHOOB fE,.~ 0.11.HOI'O peaJI:&HOl'O cneKTpa .11.oe-

TO.TO'IHO ,11.JT.R onpe.ne.11emrn: Y Cr) /J/. · 
PaccuarpHBaeuue ueTo,111:1 o~a. pacceRmrn ododmeHH aa cJiyqan 

KOMnJieKCHOI'O (onTHqec1toro) ITOTeHUHO.JIO., DOTeHUH8JlOD C H3B8CTHOII 

.ll.0.J!I>HO,ZlellcTBYDlll8R coeTa.BJI11DllleR, a TO.Kll[8 Ha MHOI'OKO.H8JILHHe CHCT8UH 

ypaBH8Hlfll. AnnapaT UHOI'OKO.H8Jl:&HOR 0.3. HCnOJI:&3yeTC8 .11.Jlll: BOCCTaHOB

Jl8Hlfff cqiep!-l'leCKH HeClf!,ll.!8TpHqHoro noTeHUHaJia, noJIR .nBllllYI:teRcs llH

meHH, MHoroqaeTHtlHUX B3aHMO,Zl8RCTBHR. 

PaspaCloTaHa aJII'edpaHqecKrur uo,neJih 0,3. ,nJIR peKOHCTPYKUltH 

I'aMHJI:&TOHHO.Ha B38Hll0,1\8RCTBHR, 30.BHCffl!lero OT CKOpOCTH V(~,r) 
(Kalt B O,l\HOMepHOM, TaK H B MHoroMepHOM CJiyqanx: ,ZlJllt qero npe,nBa

PlfT8JlhHO duJIH BHBe,neHu ocHonw,e cooTHomeHH8 K.-p. R -MaTpHquoR 

Teopnn AJm K.-p. aHaJiora ypa.BHeHHR lllpe,nnHrepa c V ( f, ) . 
Ha cJiyqan V (p) ododmea aJieMearapnHR cnocod KOHcrpynponaHHR 

B38HMO,l\8RCTBH8 • 

IlOK830.HO I ItaK WOl!HO npnweHHTL T8XHHKY o. 3 • B npoCTpaHCTBe 

KaHaJIOB /5/ .1.1.M OllHCO.HlfJ'i CHCTe!AH CBll38HHl:IX YPa.BH8HHR C TPH.nHaro

HO.JI:&HHll aauenJieHHeU aa cqeT IlOTeHUHO.Jl:&HOR UaTpHuH. 

YKll31:lBaeTCff HO. B03MO!t!IOCT:& lfCDOJlI,30BaHHff annapaTa O, 3 • B 

s.nepaoR cneKTPOCKOilHH B Tex cJiyqruix, Kor.no. raMlfJl:&TOHHaH B3aHMO

,Zl8ACTBHff npHBO,ZlHTCff K Tplf,nHaroHaJII,HOUY CHMM8TPHtlHOllY BH.l\Y B npe.11.

CTaBJleHlflf BCllOMoraTeJI:&Horo HaClopa 0631fCHl:IX ipYHKUHR /5/. 

- I5 -



OCHOBHOl1 MATEPHAJI JUICCEPTAUlfil H3JIO!'.EH 

B PAEOTAX: 

," 

I. 3axap1>eB E.H., HWisryJIOB C.A., Cys1,ao A.A. flll), 20, !274, 
(1974); IlpenpHHT !'4-7768, J!YOHa, ICJ74. -

2. !11ryao:e B .n., 3axap:&eB _ E.H., HHIIsr:,.i.ioB C .A., Cys1,Ko A .A. 
IlpenplfHT 01-llUI P4-78l5, ltYOHa, 1974 • 

3. 3axapr,en E.H., PY.zllIK E.B., Cys:&KO A.A. Yma1<0B H.E. TipenprnT 
omrn P4-8640, Jiyoaa, 1975. 

11. 3axap:&eB E.H., Cya:&KO A.A. Tea11cl:l ,noKJia.non XXY CoBemamlfi no 
II,nepHoR cneKTpoc1wmm tt CTPYKTypa aTmmoro H,npa, Jiemmrpa;n, 

1975. 
5. 3axapr,en B.H,; H1-rnaryJioB c ,A., Cysl->lrn A .A. oosopal:lR .noKJia;n 

iia XXIY'coBemamui no .fl;nepHoR cne1tTpocKonruc H CTPYKTYpe aTou
Horo H;npa, XaPLKOB, 1974 i HsB. AH CCCP (cep.~lf3,) '.38, 2482 
(1974), . 

6, 3axapr,e:e B .H. , Cys:&KO A .A,, f:1), 22, 289 ( 1975); npenpHHT 
owrn P4-8I21, Jiyoaa, I974. 

7. 3axapr,en E.H,, UeJII,HHROB B.H., Py.nnK E.B., cys:&Ko A.A. 
3!JAl1 , §., B!,ID .2 , (I 977) , 

- 16 -

AT 15895. no.zu111caHo K ne-<1aTtt I2.4.78cliop.iaT 60xf¼ 
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