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C Ha~ana CeMnneCRTHX rO~OB B OVJll1 BenYTCR TeOpeTll~eCKRe llccne

~OBaHHR II pac~eTH no KBaHTOBOMeXaHH~eCKOH 3~a~e Tpex Te~ c KY~OHOB

CKHM B3aIDI!O~eíi:cTBlleM II ee rrpU.JIOJK8HHIO K npocnene MIOOHHoro xaramraa, 
3TH paÓOT~ BO ~ffioroM onpeneAllKR B03pO~BillHllCH B Mnpe llHT8pec K rrpoó

AeMe Me30KaT~3a II ero' ITpaKTll~eCKIDI! rrpllMeHeHllHM. 3a rrporn8nIDMe ronu 

ÓbI.JIa paapaooraaa cxeva annaõarz-recxoro npenc-eaaneiraa 3a.ua~ rpex TM. 
C npyroã CTOpOHH: t ówr C03,IJ;aH ô<P:PeK'rnBHbIÍiÍ ~cneHHbltt MeTO~ pemeima MHoro

napaaerpaxecxax crrexrpaxsmrx aanan c llllIpOKHrl! I{pyroM rrpHMeHHMOCTl1 B 

TeopeTll~8CIDrK llccnenOBaHHHX, BHXO,lJ,HmllX 3a paMY~ paC~8Ta Me30Mo~eKY

MpHHX cacrev, 
B OCHODe cxeua anaaõaraxecxor'o npencraanenxa ~e1KHT pa3JIOJKeIDIe 

BOJIHOBOH tPYHKIJ:IDt 1J!(r; R) ypaBHeIDIH Ulpe.uMHrepa Cl1CTeMH TP.eí KY~OHOB
CI\llX qaCTHU no ilOJIHOMY Ha60py perneHMH 3a.na~ nEYX ~eHTpOB II 

y... o.r(-+ ...op. ?i,-J,.. -.,.-1 
_ / :r Y, R ) = -r (,.-; R ) R )( (R ) (I) 
r R ;:1 cf J'. .. . 

t d.. 

B pe3Y~TaTe npRMeHeHHR MeTo.ua n.B.Y~TOpoBli~a/2/ ~ penyKUHli MHoro

MepHoro ypaBHeHHH ITOlIJCIeHa oeCKOHeWM CllCT8Ma oõuroroaeainzx ~ÇWlepeH
UliaJThHHX ypasneHllll 

[~: + k/ - ~'i (R) } X; (R) = Li. UJR)X(R)(Z) 
(r/l.- o d 

B ROHRpeTHHX pacxerax eCTeCTBeHHO paccxarpaeaerca .JY -I{aHaJIbHOe 
npHÓ~8HRe, ~TO COOTBeTcTByeT yqeTY jf nepBb1X ~eHOB B pa3JIOJKeHHH'$ 

(I). IIoTemm8.JIhI Vij (R) CHCTeMfl (2) trpe~CTaBJlHIOT cocoâ MaTpH'tllifl8q 8JIeM8HTU Tpex~acTM~oro raMRrrDTOtrnaHa, CBR3flBrury~e pa3~qaue COCTOHli 
HlHI 3a,n;a~ ,I(BYX uearpoa, MH me BIfllliCJIeHlIíI B ,rr,OCTaTO'q}fO llillpOI\OM 

',. Dt,,\'~nL1t'ij,jLjA l{HCmyr, 
1!l":JitlHdl BtC' JfeAOalum!I

, 6!1~JltdCTEKA 



naanasoae lI3P.1eHemm i »ti li R paapaooraa KOMIIJIeKC 3qxpeKTHBHHX 
MeTO,n;OB H rrpOrpaMM /3/, rrOSBO~BillRH cos,n;aTb B ORBl1 OélliHpHHH 6aHK ,n;aH
HHX ~ pac~eTa TpeX~aCTH~ cHcTeM. 

~R peanHSanKH pac~eTOB no ~a6aTH~eCKOn cxeMe Heoéxo~o 6ano 
paapaõorars ,n;OCTaTO'q}IO TO'IHYID ,ItllCKpeTHyJD arnrponcaaanan JI -KaH8JII, 

aoro rrpHéJIIDKeHHR n cosnars 3qxpeKTlffiHHH MeTo,n; peaeaaa, xopomo npacno
coé~eHHHn TaREe. ~ rrpoBe,n;eHHR cepRH pac~eToB npR YBe~~BammHXCR 

SHa~emIJDC JV • IIoMe,I(Hee OéCTOHTeJI:OCTBO neooxomeso ,IVIR xacaeaacro 
eRCMe,n;omUillIl 'CXO,I(liMOcrn anaaõamxecxoro paanoseaaa (I). Ilpn uocrpoe
HIDl: ,n;McKpeTHoit annpoxcasanaa JV -KaHaJILHOrO rrpH6JImKeHIDI 6wra asnon

HeHa ,I(MCKpeTlisaqaSI MHTerpaJIa no HerrpepRBHoMy crreKTpy Ha ceTKe 

W ={k. k v ~ k J. k..... =: O 1 
.1 

.t.1 k r: J 0.1 . 0.51. k -10m A )/ ::: Â nun,) "'4.,., ",,,.,,. t. ~ ,.k 
I. 1. 4 

C TO~HOCTLIO O(Ak)~o~k))JJI.Il arrIIpOKCHM~ ,IJ;R@lepeHIniaJThHOrO oneparopa
 
B (2) Rcrr~30Barrac:o paSHOCTHaH cxeMa Ha ceTKe
 

WÂ~ = i o, s.;», LiR}; .A R=:1 0.1 ; 1 } ~ R"'QY ~ 100 

TO~OCTH O (.t1 R
4
) • ArnrpoKCHManIDI YCJIomut peryJUlpHOCTli li orpaaa

~eHHOCTH BO~OBHX WYH~ BHllOHHeHa nyTeM rrOCTpoeHHIl He~He~ rpa
IllillHHX YCJIOBHÍÍ 

[fdk,),i +.Jdk,)]{(R )/1<>0, ....." == O (3) 

c nOM~:OID aC11MIITOTHK, rr~eHHHX B paéoTax /I/. ~CKPeTM3auRH JV' 
KaHan~HOrO rrpHé~eHRIl COOTBeTCTBOBana CTpyKTYpe 6aHKa HCXO~ ,n;aH

asx 1U,/(R)]: ~R . 

1 1 I.J •• . ti 
- +- -: _'- .J _ 

_L -'_I 
I J 
I L-{-l 

_I L_~ 
I ..... 

: I ..... 

Bana paapaõorana OpRI'HHaJThH8.II rrOCTaHOBKa sanasa paccemnm KaK
 

s~a1D1 aa cOócTBeHHHe anaxenaa, ÓJIaro,n;aPSI ~eMY cnesrpaasaaa aanasa
 
(2)-(3) CTMa 6,I4IDiOoépa3Ho onacssars sanaxa H8 CBH3aHHH8 COCTOSlHIDI R
 

sanaxa pacceaaas, B TOM 1lliICJIe c yqeTOM S8Kp.bITHX KaHanOB. TaKHM 06
paaoM', B/c/e 3TH sa,n;a'lill pemanrca B paaxax enaaoro lJ]/[CJIeHHOrO
 j ,.
MeTo,n;a 4. 

2 

MeTO,n; pemeHMR 3a.n;aqn (2)-(3) OCHOBaH Ha o6oémeHHH Herrpep.bIBHOrO 
H:oroToHoBcKoro rrpo~ecca. CyTL Herrpep.bIBHOrO aBanora MeTo.n;a HLIDTOHaf5/ 
3aKnID~aeTCR B 3ill4eHe He~HellHoH cTaulloHapHoH 3a.n;a~ 

CfJ(Z) == o, ( 4) 

rne c.p - HeXHHeHHaIT ~H~R, orrpe~eneHHaR B rH~LéepToBoM rrpOCT

paFICTBe 8BomOURoHHHM rrpo~eccoM 

!f (-Z{t)) ~: = - <fJ(Z(i)) (5) 

Z(o) ( 6) == Zo. 

3.n;ecL t (O~ t <00) - nenpepsaaaã napaxerp, <.p 
/ 

- npoaasonaaa 
cI>perne, Zo - 3~eMeHT B oxpecrnocru RCKOMoro peuieana z: ypanaenaa 
(4). ITpo~ecc (5)-(6) HMeeT,MHTerpan 

(7) .'P(z (t)) = e-t 
<P (Zo) . 

B pe3Y~:OTaTe MbI llMeeM CXO,IOiMOCTL HerrpepbIBHoll rpaexropna Z (t ) npa 
t ~oO K pernemno z: npa ~OrrOJIHMTeJILHOM YC~OBlIR nenpepaanocra 

, <p 11 <.p/ E: orpaaaxeaaocra oneparopa <p/_.( B OKpeCTHOCTH Z"'" . 
JJ:HcKpeTHaR armpoxcaaanaa rro napaaerpy t 3a,n:a'lm (5) -( 6) na OCHOBe 
MeTo,n;a 3~epa CBO,I(MT ee K perneHHID rroc~e~OBaTe~bHOCTn JI1iHeHnHx 3a,n:a~ 

cfJ(ZK) 7.íK == - cf(ZK) (8) 

ZK+-( = Zk + T:k u; , 
rrplI~eM CrrÇl~8.JlõHUM BbI6opOM napaae rpa 'f"k MOJKHO OITTlIMH3lipOBaTL CKO

pOCTL II YCTOH~BOCTb CXÇl.n;RMOCTH ~k. -;> Z. *' • 
lJ1MpoKHi1 roracc CrreKTp8.JlõHHX aana-r, B TOM 1:fi1CJIe li 3a,n;a-qy (2)-(3), 

MO]lQlO rrpe,n;cTaBliTb B <fl0pMe (4), rne Z = I.À ~ X} - napa: coõcrsea-' 
noe 3Ra~ElIme - cOÓCTBeHH.bI~ 3~eMeHT, a c.p - ,I(BYXKOMIIOHeHTRaII é,PyHK-
IJ;IDl 

fI/ - ) X) cp (-À, X) == ( 9) ( F(J, X) . 
~ I 3,n;eCL fi -orrepaTop B ~L6epToBoM rrpOCTpaBCTBe, cooTBeTCTByromH~ 

oneparopaa ypasaeaan (2) li rp81U1llliWi4 YCJIOllli.HM (3). a F - norroz
1\ I ID'ITMLH~ é,PyHKIJ;JWHM, npenc raanamtaã ycnosae HOpMUpOBKH, nanpaaep: 
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a) (;(, f ) - f ,JJ,JIE CB.H3a.HHhIX cocrosnaã, 

o) (~(H- -;.1) i) ME aanaxa pacceaaaa . 
(10) 

110s'rmJIY ~ pemenaa crreicrpansaux sanax nOJllIOCTI:.IO npHMeIDIMa liTe

panaoanaa cxena (8) • .1IBYXKoMIIoHeHTHaR CTPYKTYpa WYHRIJ;IDI t..p li B03

M01KHOCTD 113MeHeIrnH snna cfJy1ncr.UiOHaJIa F B nrepairaax rr03BOJI.ffiOT noJIY

~TD illllPOKMM HaÓOp 11Tepa.u;aOIlliHX npo~eCCOB c peYyJIllpyeMHMH CBOMCT~a

MH, B TOM ~CJIe 11 ll3BeCTHHe - MeTO;n; oóp.aTHHX l1Tep~, OÓpaTHH€ HTe
PanHH c parreeBCKHM C;n;BllrOM R ;n;pyrHe /67. 

,UaJIDHefunee oõoõinenae paaeasaeaoro MeTo,n:a ébTJIO .n;a.H0 B pacoeax /7/. 
OHO Il03BO.IDIJI0: 

a) B onpenexeaaoã crerreaa penrnTIJ npoé.lI~My aananaa Ha'laJII:.HOrO YC

JIOBRE (6): Z (O) = e; ; 
6) CWopMyJIllpOBa~D HOBHH rro~o.n; K perneHHID 3~a'lH pacceHHHE KaK 

MHorOrrapaMeTpl1~eCKOH CneKTpaJII:.HOfi 3~a~e; 

B) nOBHCHTIJ TO'lHOCTIJ ~cKpeTHofi annpoKCl1M~ Óe3 cYmecTBeHHoro 

YCJIomEeHRR BH'lllCJI1ITeJIDHHX cxeM. CYTI:. OéOÓmeHHH 3aEJIID'larraCI:. B naproJeT

pH3arJ,Im orreparopon, BXO~ B onpeneaeaae lf(r) c rrOMOIllIJIO WYH~ 
ynpaBJIeHHE, 3aBHCRmerr,OT napaMeTpa t H y,nOBJIeTBOpEIDmefi HeKOTOpHM 

rpamIl:llihIM YCJIOBHHM. ,Il;Jm HaxOJK,I(eImE OHTHMé3JThHOrO Bt7i <lJyH~ ynpas-
JIeHHH B xo.n;e HTepanHOHHoro rrpo~ecca (8) B paéoTe B 1977 r éH

.lIO npennoaeao .n;OéaBJIRTD K !fJ(2) aCllMIITOTH'leCKoe YCJIOBHe TJ1Ina (rOé), 

COrJIaCOBaIffiOe c YRa3aHH.!:ilv1l1 rpaHH~ YCJIOBRHM'liI. 
Ilpocreãmaa napaserpaaanaa ({J(~ ) OCHOBaRa aa npencraaneaaa orre

paropa H B tf>0pMe: 

H == 1-10 +:Jo f/f, (11) 

xapaxrepaoã ;u.JIR TeopHR B03MYIUeHd, rne Ho - peryJIHpRIiM JIerKO oõpa
Tm&lÍt oneparop, fI{ - B03MymeIme, Jo - KOHCTaHTa B38.lIM0.n;eilcTIDIHo 
STa lPOpMa eCTeCTBeHHa, aarrpnaep, ,IJ)[H RHTerpO,IJ;R@>epeImRaJI:DH1:lX onepa
TOpOB o IIapaMeTpH3~H OCJrmeCTRnHeTcH,nyTeM BBe.n;eBllR HenpepHBHofi 

@rHKU1llI.fI (t) BKJIIO~eHHR B3aIDJlo.n;eitcTBRR, y.n;OBJIeTBopmíllteit rpa:a:RlffiIiM 

YCJIOBHaM 

;}(o):: I!t.mJ(i)-1:; O, (12) 
i~oo 

TaK 'ITO 
" 

H(t) = ~ -I- J{t}Jo H{. (13) 
'I 1\: 
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B oé06meHHOM rro,n:xo.n;e CTpORTCH 3BO~OHHHH npouecc 

d
dt C/(t; J(i~X(t))== - <.fJ(t~· À (t» f/é)) (14) 

{jJ(O)J).(O),X{O)j= {O,Ào~Xj 

tf ( O; À o ~ Xo ) = Cfa (À o, ;( ) 

r.n;e!l fi) Jlll60 H8XO,J:01TCH B npouecco , JIH60 3a.n:ae'I'CE~ 3'l'OT rrponecc 
HMeeT RHTerpaJI, aHa.n:o~ (7) o B OTJrn:'llle OT rrponecca (5)-(6)" B 

3BOJIIOIUIOHHOM ypaEHemm (14) H3MeHHeTC.ff caM oneparop cfl(t;Z(t)) OT 
Ha"llaJIDHOH npocroã WoPMa ~ no aanamroã aCRl-iillTOTH'leCKOíi epopMbI 

r.p (00 ) = 'P o IIpH 3TOM nasazsnse 3Ha'IemI.H { .Ao/ X} MOryT ÓhJ:TI:. 
perne~lli rrpooToH 3~a'lH 

(Hc - ÀoI)X = Q 
"llTO arrrOpHTMH:3yeT me: aaxoanemre o lJ:a,1roHefunee oõooueaae H paaaarne 
BhJ:'lHCJmTeJIMillX cxea Ó!IJIO rro~eHO, B OTJIIflrne OT MeTo.n;a 3itJIepa, rryTeM 

np~~eHeHIDl TpeXCJIoi1:Hr:Dc pa.3HOCTÚmc cxea, OHH ;n;aJlli B03MO.JKHOCTD, RaK II 

B TeopHH B03~eHHH7B xo.n;e HTepm~H 06pamaTD npOCTue orrepaTOpu BH,n;a

fie, - ~ I , COXPaH.IDI npa aToM .u;OCTOHHCTBa HDJOTOHOBCIcoro nponecca, 
JlamThlH rronxon BK1IlD-qaeT KaR 't!acTHI:di ~ffii 1I3BecTHbIH MeTo.u; :3BOJIIOInm 
no ROHCTaRTe CBH3lI, rrpmlleIDIeMHif li aanaxax R,I(epHofi qmslum /8/. 

qzcneHHoro MeTo.n;a, anropMTMoBlI npor

paM1~ 
TI0

199le.n;OBaTeJIOHOeBeITOCn 

pasBRTRe 

cxeMU.TIapaJIJIeJIDHO YTO'lHeHnD ~aóaTH-qecRoH COBMecT

HHe lICCJIe.n;OBaElIH B aTIIX aanpaanenanx npasenz K pacsery XapaKTepHcTHK 

(YPoBHeH 3HeprmI CB.H3H H BQJIHOBHX <PYH~H) 22 BpamaTeJIDHO-ICOJIeéaTeJII:.

HHX COCTORHR~ Me30MOJIeK,YJI H30TonOB Bo.u;opo.n;a c IOTH TO"llHO
70CHTeJIDHOHCTI:.IJ 10-3 - 10-4 (10-1_ 5.10-2 3B .)J,JIH 3HepI'mf) 10 o 

KJID"qeBWM MOMéHTOM ~H 060CHOB8HRH Mo.n;errn peSOHaHCHOrO OópaaOB,
HHH M830MOJIeKYJI II rrpencxaaaaaa BElCOKOH CKOpOCTlI 06paaOBa.HRH c::L!;,M 1~/ 
aBRnOCb OÓHapyxeBRe R B~~eHRe xapaKTepnCTRK CJIa60CBHSaHHOrO COC

TOHID'fH MeSOMOJIeKy:Jlli d:fj..A • 3'1'0 6tmo snepsae BhJ:TIOJIHeHO c TIOMOJItDID 
TeopaR B03MymeHKA B pa60Te 111/ H B paMKaX H3JIOEeHHOn BHille B~~CJIll
TeJIIJHO~ cxem B paõore /10/. B ~8JThHe:RmeM TO'tffiOCTn Bi1ilICJIemm saepraa 
II BanHOBHX @.1H~~ 3Toro COCTOHHKH 6aHa ~OBe.n;eHa /12 .n;o-IO-3 3B 

(10-6_ OTHOCRTe~HaH TO'l{HOCTb), OTBe'l8IDme~ nOTpeéHOCTHM TeopHH H 3KC

rreplIMeHTa. 

~ OneHKH oillH6oK pemeHHH 8~a"qK c ~KCKpOB~O~ ~HCTeMoi rrOTeH
IJ;K8JIOB BWIOJIHeH MHoronapaMeTplI'l{eclGIft aaanas armpoxcaaartaa lICXO.n;H01í 
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*)
 
Ta6Jlutja 1. 3HepêU.R CB{l3U' - ê :llr /3BI Me30MOJle1íYJl cocmoJ'lHuií (:JlF)
 

Taônuua 2. 3HepêU.R C6.R3U - ê Il! /3B/ COCmO.RHUÚ (TV)
 
ddf - Me30MOJle1íYJl(OO/PJ':l. Cl") I (oo/.At:: "Q) I ,r!!;( ClQll"-- _ 

252.95 106.95 221.52 97.40 213.97 99.06 Adua6amu~ecKuQ (00)	 (10)(01)	 (20)
(264) (264) (264) (264) (264) (264) (1980) /10/ 

325.05	 )H~/35.81 226.61 86.32 
Adua6amu~ec1íuü

253.15 - 221.42 213.65 - AàaMOB3~eM1íOe (264) (264) (264) (264) 
(50)	 (50) (50) cPuê19ãi>/14./ 35.45325.04	 AdaM06, ~eM1í06 

• 253.15240 107.26563 221.54923 97.42990 213.83975 99.101~_~poJloe, (50) (50)	 <!>UJlUHC1íUÜ (198)) /14/ 
(140) (250) (250) (250) (250) (250)	 3wpocf!984) 

325.07213 226.68157 <!>pOJl06,3ifjpoc (1984)35.83658253.153 107.267 221.551 97.66 213.841 99.13 /15a/ 
(140) ( 140) (25")	 /150./ 

253.152 107.266 221.54 97.493 213.8?9 99.119	 Bhati4 am 325.074	 226.68335.9 
(125) (286) (440) (440) (440) (440)	 Drachm~6/ 

325.070	 226.66235.815	 Bhatia and Drachman253.153 107.266 221.561 97.493 213.857 99.119	 (1984) 
(203) (161 ) (286) (1984) /16/
 

253.15261 107.26568 221.54951 97.49774 213.84024 99.12608 BUHU~1íUÚ.
 325.083	 226.68035.846 
(740)	 (693) (693) (698) (698) (698) Kopo6oB,
 

flY31J1NUN
 325.07392 35.84349 226.68164 BUHU~1íUa, Hopo6oe,nY3U253.1527 107.2659 221.5491 97.4990 213.8404 99.1271	 (1985}/2pJ 
(408) (420) (438) (1985) /20a/ HUH 
325.0740 35.8438' 226.6817 

253.146 107.203 221.546 - 213.838 -	 Hara et al " 
(326) (396) (J26) , (26) (1986) /18/
 

ryce6, Kac~ue6
325.07253.152615 107.26583 221.54953 97.49611 213.84026 99.12507	 cPVOJlOB 35.79 
(1985) /30/(300) (350) (350) (350) (350) (350) (1986)/15U
 

253.152616 107.26587 221.54955 97.498 213.84028 99.127
 325.073 35.841 226.670 Hera et aI (1986) /18/ 
97.49822 99.12632 </>pOJlOB (396) (96) (96) 

(450) (450) (1987) 325.073Q8 35.84421 226.68176 86.4341 (1986) /15r/
rt>pOJlOB97.4989 99.1270 /15.4/ (00) (00) (50) (400) 

325.07399 35.84424 226.68181 86.45 
m/ti 

e c1ío61íax npedcmaeJl.Rem ~UCJlO UCnOJlb3yeM1JIX 6apua~UOHH1JIX 

rPYH1í~UÜ ~eTOB TpeXMepHHX 3~a~, nOCKonõKY rrepepadaTUBaeMHe ~cnOB~e MaCCHBH 
HMeJIH 06mHÍ! 06'OeM "- 200 M6aiiT. 

COBpeMeHHoe COCTORHHe Me30MoneKYJIRpHHX paC'tIeTOB, HaqHHaH C MoMeH38J{aqH (2)-(3) • .IVm On;eHKH CXo).tl'[MOCTH anaaõarasecsoro pa3JIOXeImR OH
Ta rrOJIY'qeHHR B 1977 r. rre;Boro 3Ha'tIeHaR YPOBHR 3HeprHH CJIaOOCBR3aH~Jm nponeneaa cepza paC'tIeTOB npa p8.3Jm"HlIlX: ..)V'~90(). MCIIOJTh30BaIDICE. 
noro cocroaaas anepraa di:;< , OTpaJKeHO B raoxanax 1-5. OHH ne rrpeHHTepnMmum: no napaMeTP!3M ~~ Q'Q , k"",·J?....,. O li SKCTparrOJI.fIItIDI rro
 
Te~ Ha nOKHoTY, rroc~o~õI~ ~QITH'tIeCTDO paC'tIeTOB c ~ rO~oM
napaaerpaa Rm tA ')(~ OG ,LI. R-op. O, k'1l'tl.)t""'" 00, .4 k ~ O 'H,IU>.
 
YBeJIR'lJlIBaeTCJI. B1wIo, 'tITO anaaõaraxecxae pacxeru, HeCMOTp,H aa cxos
TIoCJIe~H~ aRanH3 ~THX paq'tleToB IIOKa3aJI, 'tITO TOqaOCTE. B~CRe
HOCTõ npa #'= 900 , B neJIOM .I(OCTaTO'tffiO TO'tffiI:l, c.JIyJK:Ml'I XOpOIIIRM opaeaHIDI sae,FrJim·;IJ.JIiI CJIa60CBR3aHHOrO COCTOBHR.FI d c!P- COCTaBJIReT ..... IO-2~B ,
 
THpOM ~ nocJIe~ paCqeTOB ~ B rrpe~eJIax YKaSaHHott BHllie TO'tffiOCTH
a ,II;JIJI olt.Jt,,-, Io-3 ~B. Cpâ)3ImTeJIE.HO OOJThlllaJI oaracsa ,ItJI.H do!M CBR3aH~ 

d. "~ COBrr~aD~ c HHMH. OCHOBHaR n;eJID HamHX paC'tIeTOB COCTO&na B odHap~ec nenocrarovao aKKypaTHHM y-qeTOM BKJIa,na B ~HepI'1iDD CBH3lt OT pa.3JIlI1UlHX
 
HHH H H~e~OM BH~CJIeHHH xapaKTepllCTllK CJIadOCB.H3aHHOrO COCTORHHR
cocT'b.mm! 'q\!CTO nerrpepsaaor-o cnexrpa 3BJJ;a'lJH .n;BYX neHTpOB. IIOTped
 IA', di:;M- , Ha.HOOJIee B82KHOro ;II)IH MeSORaTaJlliSa. B OT~eJIõHOH radnane 5
HOCTó B pecypcax 38M B ~THX paC'tleTax B~3pOCJIa ~o ypOBHR IIpaMUX pac-

rrpe~CTaBJIeHa TàKXe SB~ pac~eToB YPoBHeM 3HeprHH cna60cBRSaHHRX
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Ta6Jl1.J.ua ,).3HepeU.fl C6.fl3U - ê:rv /3B/ COCmO.flHUU (:TV) dtu- Me30MOJle1CYJW/
 
Taônuua -;1. 3HepeU.fl C8.fl3U - e1fT /3B/ COCmO.flHUU
 

(00) (01) (10) (20) 
• t,-tI1-- M:30MOJleKYJl/}:'

319.15 34.87 232.44 102.54	 (1980)
Aàua6a1""u~efl(ljJ

(264) (264) (264) (264)	 
(00) <01 ) (10) '(11) (20) (JO) 

318.j5 33.26 - - AàaMoe U àp. (1983)	 362.95 83.87 289.15 45..24 172.65 48.70 Aàua6amu1.IeCKU~ 

(50) (50)	 /14/ .~. (264) (264) (264) (264) (264) (264) (1980) /101 . 

- 362.79 AàaMoe U àp.319.1 34.7 - 5eJl.flee~CepeeeHKo 83.31 
•	 (1983) /1JaI (50) (50) (1983) /141 

318.13805 34..82381 232.42049 1JpOJl08~ 3tjjvoc	 362.90040 83.72202 289.13931 45.19359 '1JpOJloe~ 3tjjpoc 

( 140) (1 40) (25O)	 (1984) /15e./ (140) (140) (250) (250) (1984) 9/15~/ 

319.140 1~ .. 84 232.48',	 45.22362.904 83,18 289.14fl 
319.062 34.573 232.416 -	 Bhatia and *' 3620900 83.630 450096	 Rhatia and289.12(440) (440) (440)	 Drachman Drachman . ) /16/	 (286)(203) (161) (286)~. - 232.416 (1984	 (1984) /16/

362.945 83.61 289.12 45.187 
319.117 34.776 232.436 - Hu (1985) il!)
 

J3JiOl L1.8O.L (JOO) /17a/ 362.91021 83.77091 289.14195 45.20552
 
BUHUV.1(uU~Ho

(607) _ 232.4471.. FroIov t Efros (1985)	 (408) (420) (438) 
P0608# (1985)

362.9103 83.1111 289.1420 45,2058 nY3/JIHUH/120a! _____~n~A9	 /158/
rycee~Kac1.Iuee319.14003 34.83380 232.47155 -	 BUHU~KUU~ Kopo6~~Oa/ 362.93 B3.71 (1985l /30/(693) (910) (698) nY3~HUH (1985)
 

319.1401 34.8342 _212.4717 362.909 83,110 289.137 45.198 Rara et.al ..
 
319.1399 34.8335 232.4692 102.6318 C!JpOJl08 (1986) /15r.l (J96) (96) (J96) (J96) (1986} /18/
 
(350) (350) (350) (400) 
319.141 J4,815 . 232.414 102.65	 362.91029 83.77109 289.1419 45.2057 172.5264  opono e 

(1986) /15r/319.13419 - 232.46861 -	 Hu (1986) *) /178/ (JOO) (00) (350) (J50) (400) 
(500) __!1~Q) ~ _ 362.9-1031 83.7712 289.1423 45.2059 172.65
 
319.139, 34.830 234.420 Rara et aI (1986)
 289.14206 45.20558	 C!JpOJloe

/18/(J96) Oq6} (396) (525) (5215) (1987) /15A/
319.14007 34.834.04 232.47156 102.64215 'C!JPOJl06 (1987) /151'/ 289.14220 45.20570 
(400) (400) (400) (500)
 
JU,14020 J4 983430 232,4719. 102,64e
 
319,14009834.8336 - - Hu (1987) /17f'/ cocroaaaã -d9 II dtJ1. :M:3 nee BH,WIO, 'llTO 8,rom6aTlltIeCne pacsera
 
(695)	 pelllliJm npmn..num:8JILHYJ) 3a.zt8-qy O cymecTBOBaIDm 3THX COCTO.fIHlIl. H3JIO

Szalewicz et.al ..319.140122434.8343 aenaae BWI!e ymIBepC8JILHHe :s.~CJmTeJII:.HbIe cxeMÉl 11 rro.n:y-qeHHJ1e C HX no
(1987) /25/(490)	 MamDD KanH'll8CTBeHHUe pe3Y~TaTU noCJIy.mEJIH oCHOBOit ~ paspa60TKH 

319.~401 23 __ . _ MO~~ pe30HaHCHOrO OÓpa30BaHRH Me30MoneKYJI t xopomo corJIaC~e~CH 

SISJ39752I6I34.834465 232.471531 - Szalewicz et.al. c 8KCTIep~~eHTOM li B03po~Billeit liHTepec K MegOKaTarrli3Y·
,('1158). (1,995) (968) (1981L*~h"",5.../ __ 

319.1395 34.8336 232.4711 102.6426 Kamimura (1987) /26/ J OTMeTllM, 'llTO Hap~ C Hano~eHHOM ~1a6aTlltIeCKOn	 cxeMOH B O~
~6.2 ,(696) (1696) <1 696 ) , 

pasBliBaHHCL R ~pyrRe no~O~H K paC'lleTY TpeXtIaCTH~ cnCTeM /13 " 
*} B/J11.IUCJleHU.fl 6/JznOJlHeH/J1 npu ~.206.7686 me, Mt- =5496.899me 
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, Ta6.1luZia 5. 3,iepeUR ceR3U - êrv 
dd}l- u d1f1 - .M.e30.M.O.lleKY.Il 

1.96 ±0.1 

1.91:t 0.05 (264) 
1.94 ± 0.05 (284) 
1.956±0.001 (884) 

0.85±0.1 

o.64 ± 0.05 (264) 

0.68±0.05 (284) 
o.656±0.001 (884) 

\, 
I 

11 
} 

cocmORHUÚ (J=1, 11'"=1.. ) í 
i 
J 

Teop.eo~f'!. (1977)/11/ 

Aàua6amu~~cKuÚ (1980) /10/ 

(1982) 11/ ;1 
(1q84) /12/ ~. 

• 1.78123 (250) 0.5231 (375) C/Jp0.lloe,.3rf1poc 
i1.95± 0.05 0.6	 (1984) 115a/ { 

1.862 (64) 0.224 (440) Bhatia /16/	 I 

1.87	 Drachman (1984) , ~ 
1.96998 (350) C/JpO.lloe, 3rflpoc I 
1.9725 :±: 0.001 (1985) /155/ 

1.9711 (400) 0.60719 (400) Frolov, Efroa 
1.972 ± 0.001 0.6554 ±0.0150 (1985) /HB/ 

0.628 (400)	 C.YJb{19R5) /17a/ 

1.97431 (819) -0.65371 (982)	 BUHUZiKUÜ, Kopo6oe 

flY3MHUH (1985) /2Óa/1.9750± 0.001 0.657 ± 0.002 

0.6496 (~OO) C.Y.Hu(1985) /1.75/ 

1.97465 (1286) 0.65889 (1495) BUHUZiKUÜ, Kopo6oe, 

1.9749 ±0.0002 0.663 ± 0.002 fly3tJlHUH (1986) /205,8/ 

1. 955 (80) -	 Hara, (1986) /18/ 

1.97302 (50)	 (1986) /15rlC/Jpo.lloe 
1.9745 ± 0.001 I
1.97425 (450)	 C/JpO.l108 (1987) /15A/ 
1.9745 ± 0.0005 

1.91475 (1286) 0.65968 (2084) BUHU~KU~, Hopo6oe, 1 
1.9750 ±0.0002 o. 6604 ± 0.0002 fly311.11UH (1987) /20r ,A/ 

0.6580 (1102) C.Y.Hu (1987) /17r/ 

0.65974 (1890) . Szalewicz at.a1., (1987) ,I 
/25/0.661 ± 0.001 

0.65933 (1696) KaIrdmura (1987) /26/ 

'-. 
10 

~ 

O.n;HaItO l3rm paoora HOC.ffT cxopee MeTO.IJ;IrqeClt1111 xaparcrep , Xl pacxera 
CJIaéOCBJI3aHHOrO cocroaaaa dd}< 11: dtj4 c TpeéyeMofi: T01ffiO

CTbID B H11:X rrpOBe~eHbI ffe ÓUTIH. , 
B03BPaIltaRCb R 11:3JIaraeMOMY ~VIRJIy 11:CCJIe,oBamifi, OTMeTMM, qTO OH CTHMY

JIrrpOB~ pa3BHTRe rrpHMHX BapM~oHHH~I4-18 MOHTe-RapJIOBCRVIX pacqe

TOB/I9/.Hro<orrJIeHHHH orrHT paCqeTOB CJIO~X CrreRTpaJIbHHX 3~aq M BceCTo

pOHIIRR aRanH3 rrarr,rqeHHHx B ~MaéaTHlleCROM npe~CTaBJIeHHil pe3YJIbTaTOB 

n03BOJIRnH HaM B ROpOTRHH CpOR 7aQie C03~aTb 8~eRTMBHH~ BapHauROH-

HHe cxeMU paClleTa MeSOMOJIeRyJI 20. B HllX HCnOJIb3yeTC.ff BapHauMOHHaR 

nocraaosxa CrreKTpaJIbHOH 3~allH B ccI>epOH,I(aJIbHID::	 xoopnauarax i ~ PRJ/2I/ 

1-/<: (. ~fl)(~ ) ( Fç; )
( H:hG H:Jí)í F:r,.: Â F.:tr	 

(15) 

c BapnamrOHHHMH <WHKqllm.m MOJIeRyJmpHoro THIra, aaaconee nOJIHO orpaaao

~ CID1MeTpmo n romaMlU\V B,ItRaéaTHllecrorx rpexsacrasaax cacrea, lia
 
qeJIeCOoépasHOCTb paClleTOB CHCTeM,é~3RHX R ~HaéaTHlleCKHM B oéoé~eH

HHX 8JIJllllICOH,I(8JThHHX xoopmraarax (llaCTllliM C~ieM ROTOpI:lX: .ffBJLfIIOTC.ff
 

ccI>epOH,IJ;aJIbHHe) YRasHBaJIOCb TaIOKe B pacore 2 (cTp.I59I). MbJ: HCnDJIb


aoaann B~PI~OHHHe ~ronrn MOJIelcyJIHpHorO rmra	 c pacnmpeHHHM no cpas-
HeHHID c 3 HaéopoM JIHHeiHHX H HenRHefiHHx napaMeTpOB: . 

~:o ;rt.J + r:::u , F:r, (F:1fJ + FJru) [(~1 )(1-lJ]~c 

r "l)'''5'" (Gtf) é-(' LTrtf=?-.f:- a.,"kr. R 5J- ( j, K(f ) - 1 -(O<tf>+~tf~)R .
 
-1:""1 ~Ktf) J f) L {? (16)
 

(i= 1,2)"0"; t.''>J', kÇJ}=Ek"'1.J k'('l()r2k.~ K=1) 2, ... 

& : t 2. CL(:Ri!') R i - 's j -1 l,kfp)-1 - O't f + VtJ> S)R 
l .M iJkft) 'qkrf) L e . 
t~i.r: ~ e, ... ; i >/+1 , k(g):= 2 k ) K(u) == 2.k+1, k=.1)2, ... 

~a.IOIllKX B03MOJKHOCTb JIYlIIIle annpoxcaaaposars noaeneaae BOJIHOBOH qJyHR
IJ;mI. B pacxerax lICIIOJIb30Ba.JllICb saaseaaa Macc 11 nOCTO.ffHHOH PH~Óepra:: 

Mt = 5496,9I8 me, 140.1 = 36'iU,48Ime, Mp = I836,I5I52?177e ,
 
f11."M = 3)6,7686 me' R.J = I3,605804I aB II aaaseaaa HeJmHefullix
 

napaaerpoa /20r,/J, /:
 

OJ • 
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P eX/ p{ 0<.,2. P2 d"" 'Y-r <1",2 :Y.e 

d~~ 1,7979 0,7063 0,0005 0,5137 1,7979 0,7192 0,0091 0,5651 
dé J 2,3339 0,6976 0,0005 0,5200 2,0295 0,7103 0,0051 0,6088

J«u 1,2177 0,4313 0,0005 0,4313 1,8365 0,6596 0~0507 0,5079 

Rma sscpaaa CHCTeMa emmzn e = -li = md =1 > h?d = 1'1c..1Y]u ,..fM r,J.d
 
PerneHHe arrre6paR~eCROll 3~a~
 

• Ax- /\ 8x=O~ X:=: f xj) .. ") )(v j ( 17) 

C BH6paHHHMH HenllHeMHU~lli rrap~JeTpaMH oc~ecTB~ocD Ha OCHOBe MeTo~a 

06paTHUX HTepanRll c pery~RpH3aqHe~. Pery~RpH30BaHHaH 3~a~a RMeeT 
B~ 

Ax - /\(f5-f~l)X=Q, 

rne J) - Ma.7IIlfi napaaerp, Ilponenypa pery~Sip1I3a.IJ;IDI aeooxonaaa, nOCRO
~õKY'lICnO~õ30BaHMe HeopToroH~Horo Ha60pa~~ 2000 6asHCHUX ~~fi 

(16) npznonar R naoxoz OÓYC~OBJIeHHOCTlI MaTpJm;U 6 ,.n;aJKe npa npe~
CTaBJIernrn: q;1Ce~ c QeTBepHoi1: TOlffiOCTl>IO na 3BM EC -1061. Pa3pa60TaHHóle 
BU~C~Te~HHe cxeMU 1I npOrpillnMU n03BarrKrrH npOBeCTH pac~eTU B c~~ae 

rJle30MO.JIeKY~ d o/f H cl0 J HaII6O.JIee B8.IKH.E:DC B TeopIDI MRr

RaTaJrn3a, c TOlffiQCTl>IO nopamca .- 10-6 sE M.ff tPkJRCjPOBaHIillX ...N . 
B BapH~oHHflX pac~eTax lliHpORO HcrrO~l>3yeTcR!I5 sRCTpanO~RI.J;HOH

HM mopMy~a 
A _~ 

ê (N ) = E (DO) + C JV; 
(18) 

c rrOMO~õID ROTOPOH MOERO ~aTL HeROTopoe npe~C~aHHe o~aeMoro pe3Y~L


rara ê{oo) . OTMeTRM, O,wIaRO, ~TO 3Ta rI>opMy~a MaTeMaTH~eCKR ne 060

CHOB8.Ha. o rrpaBOMepHocTH ee rrpHMeImMOCTH Momo CY.!O'iTb JlliIIlh rrpE: ~OCTa


TO'lHO 60JIl>illOM KOJm:~eCTBe pacxeroa, BfffiOJIHeHH~ ,U).l.ff 60m!JillX Y .
 
CaMH pac~eTU .n;o~u 6UTl> Burro~eHfl c XOpOmHM Ra~eCTBOM B CMu~e ~OCTH

JKeHlISi MIDmMyMa BapHaIU'IOHlIOro @YH~OHaJIa. B npOTHBHOM CJIY~e Momo
 
rrOJI'Y1IHTl> HCKaJKeHHyD KapTHHy. Ilponenypa HaxOJImeHlISi napaaerpoa é (1'>0) ,
 

C H d. no rpev paCqeTaM npz 6JIH3KIDC .J{, rrpIDUITaJI B/I 5/ , RB


~eTCSi, Boa6me rOBopR, HeKoppeKTHOR, rrOCROJIbKY 3aBnCHT OT Toro, KaK
 

CIDffiHO OT~M1laeTCR B pacxerax ROJIntIeCTBO K rrp06HHX <íJYH~. B
 

STOM CMhlc~e raxaa 3KCTparrO.JI.ffqIDI anaaoraxaa 3KCTpanO.Jl.fIUHH rro Pzaapnco

24/.

HY/ I13BecTHO, 'lTO )T.JI.H aee cymecTBYeT anTIDvfaJibmnt aaoop marca h= 
ho /2k CryIIta.IOII{IDCCJf k -ceTOR.B BaPHaIUiOHHHX pacxerax aRMOrOM h ~e'r

12 

J 
1'1 

:J 
CJf BeJnI'tlRH8 ~JV' • 1103TOMy aaaooaee zoppexraoã nponenypoâ naxosne
mm ITapaM8TpOB ê (1;'0) , C E: cÁ. .fffiJISieTCJf o6pa60TRa pe3-Y~l>TaTOB 

Bu~~eHH« no MeTO~ HaRMeHI:>ruRX KB~aTOB rrpM ~OCTaTO'llHO 60~lliHX E:
"' OT.Jm'tlBJaItIDCCSi fi. AHaJmS ClITYanmI, xorna 3KCTpan~H ,I{aeT or

Py6~eHHYID O~eHKY, BU3B~ ~OxnM Ka~eCTBOM pac~eTa (npE: rrOKa3a
TeJIe 01..< 2; ~aH B paocre 20 r • OTMeTHM, ~TO cpasaeaae nepaax 11 

noc~e~ pe3Y~l>TaTOB pa60T /I5,l6/ rrOKa3HBaeT orpy6~eH11e 3KcTpa
naK~oHHHX OneHOR npM M~oM ~~e ~ np06HHX WYHKUHH H HX HeCOOT
BeTCTBE:e 06~RBneHHOH BHCOKOH CXO~OCTH (CM. HanpHMep, pac~eTU /15/

1 MeSOMaKeKyJI.bl d1;«(.T.=I~ ir- O), npnaenenaae B TaÓJmI~e 3). 'r-aIDIM oõpa

i 

30M, 3RCTpanOJIRIJ;HOHHbIe oneaxa na MaJIOM 'llHCJIe rrp06HHX qJyHK.I1;nll MOryT 
CYmeCTBeHHO OT~'llaTbCSi OT peSY~bTaTa/ rr~eHHoro B OT~eJIl>HOM pac~e

Te c 6Ml>IillIM 'qH~OM npooasx eJ?yH:KI:tRH 20. IToCJIe;I(Y1<IIteeATO'llHeHHe na 
6árrbmeM ~c~e rrpo6BHX ~JHKqH~ rrpRBo~T aBTOpOB pa60T 5/ K HamRM 
pe3Y~l>TaTaM. 

3KcTpano~poBamrn:e saaxeaaa saepraa, nonyseaaae B HaJlI11X nocnen
ImX pac~eTax/20r,irjc )í= 2084, lIMeIOT TO'tffiOCT"b'- 10-4 3B. 'Ewro ssnoa
HeHO rasxe accnenoaamre 3aBE:CIDJ/OCTR pesym.rara OT nonpeumocra B aana
mm Macc ~aCTHU. OHo rrORa3aJIO, ~TO TOlffiOCTI:> pe3YJIbTaTOB CpaEHl1Ma c 
3TOR norpeuuroc'rsn, II03ToMy ,n:aJIbHefunee YBe~'lleHHe TOllHOCTH sapaanaoa
HflX paC'tleTOB 3HeprHR RMeeT CMHC~, 6CITll 3Ha~eHHSi Macc ~aCTHU 6~T 

113BeCTHH c MeHI:>llieH norpeillHOCTl>IO. OTMeTHM, 'llTO HarnR pesY~bTaTu ~ 

of~no,n:TBe~eHH He,n:aBHO ~BYMSi HeSaBl1CmflHMl1 BapH~OHHHMH paC'lleTa
MH /25,26/, BUITOJIHeHHblMM aa cynepicoarrsnrepax, )J,Jm ROHTpOJlH MU BhllIíV
HRnlIBapHauHoHHue paC'tleTU ypoBHefi 8HeprHH H .npyrnx Me30MO~eKy~/2oaP • 
rrO~eHO COBna,n;eHHe B rrpe~e~ax TO~OCTH c peSY~l>TaTaMH a,n;Ha6a~'llec-

KRX pac~eTOB E: .npyrlIX Bapl1auHOHHHX pac~eTOB. 3TH pe3Y~l>TaT,' a Ta~e 

B~c~eHHSi YPOBHen 3Heprnn Me30MOJIeKY~pHHX KmmIrreKCOB /27 c rrOMO
I1\l>ID YKa3aHHHX BINHCJ.mTeJThHHX cxeM rroc.JIYJKH~ OCHOBOH MJI YTolffieHHSi 
reoperasecsax Mo,n:e~efi MIOOHHoro xarannaa (CM. /28/). 

Cne~eT OTMeTE:Tb 3~eRrnBHHli BapHauRoHHo-pasHocTHUR MeTO~ pac
~eTa TpeX~aCTM'tlHHX CHCTeM B TpeXMepHo:í1: nOCTaHOBKe /2I,29~a OCHOBe 
HOBoro MeTo~a E:Tep~ aJII:>TepHHpyromHX rro,n:rrpoCTpaHCTB /30 • II~eH~ 
HHe B 3TOM no~o,n:e pe3Y~TaTu TaKOCe cor~acYIOTcH c ~a6aTlI'lleCKHMH H 

j 
Bap,WOHHUMa pac~e7~ B npeneaax ~eKJIaQl1PyeMofi TO'tffiOCTH. B OTJIII'lHe 
OT 2, rrOCTaHOBKa 29 B rnrrep~epH~ecKHX ROOp.!O'iHaTax .ffBJI.ffeTCSi do~ee 
nepcnexraanoã, nOCKOJIL!<y CBO;nHT HCXO.nHYID 3a,n;a-qy wm J=,{ R CE:CTeMe 
.ILB-YX ypaBHeHm1 B KonelllioH no .DJ3YM: rrepeMeHHbIM TpeXMepHofi 06~aCTH.Kpo
Me Toro, B .naHHoR rrOCTaHOBKe B03MO]KH0 BBe;rJ;eHHe ~eJmoro rznepoóe
pHtIeCKOrO 6aSHca B KOHe'llHOH 06~aCTH Ha llJIOCKOCTH li. ~eoóxo~e 
aCHMI1ToTIDC~ B~~HOBHX<íJY~ lICC.le;rJ;OBa.HH B pa60Td32/. 
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-

Pa3paOOTaHHHe BR~CITMTe~bHlle CXeMll rrOMRMO MO~e~eH MID-KaTanH3a 
Harnnll illHpOKOe rrpHMeHeHHe B ~e~OM p~e 06~aCTeH TeOpeTH~eCKOH ~3riKH. 

T~DKO B rrO~e~HHe ro~ C HX rrOMOmbID 6~ pellieH lliMpOKHH Kpyr s~a~ 

-TeOpIDI rrOJIRpOHa H 6U3I\.CHTOHa, ,I.l;JK03ecI:coHoBcKIDC nepexonos C r..mKpO-HeO~
HOpO~O~TRMM,rH~pO~MHaMMKM,aKYCTll~ecKVcr BO~OBO~OB, 3~eKTpOMarHHTHHX 

pe30HaTOpOB li 3~€MeHTOB YCKOPRIDm}IT CTPYKTYP, TeOpHll ~p~, TeOpHH 
rrO~R HHra_{~Ca/33/. 3TO TaI~e CB}meTe~bcTByeT O BNCOKOM 3~eKTHBHO
C'rH ~C~eHlmX MeTO,nOB, rrp:HMeH.fIeMHX HaMH npn HCC~e,nOBa.HIDI MaTeMaTH~eC

K11X	 Mo.n;eJIefr Iv1IO-KaT8.JIII3a • 
• 

B .nacrcanee BperJ1H rtanemre MIo-KaT8.Jlli3a IIIHpOIW H3y<raeTCíI KaK reo
peT~eCIGI, TaK H 3I{CrrepUMeHT~HO BO MHornx cIJH3H~eCIGIX nearpax (CI1H, 
JIOC-AJIWIiOC, TpHYMlfl, KEI{ Ir ,np). 1{a~ecTBeHHO HOBRe rpeoosaana K TO~
uoc ra B TeOpeTWIeCIGIX npencxaaaaaax , ~KTyeMHe rroTpe6HOCTm,1H COBpe
MeHHHX 3KcrrepllMeHTOB, rrpMBO~HT K pa3pa6oTKe HOBHX ~rnorOMepHUX 11 MHO
rOrrapaMeTpH~eCIGIX MO~eJIeM. 3TO rrpHBo.n;HT K Heo6xo~IDJ10CTH ~anbHeHmerO 

pasBHTHH MeTo.n;OB ~I~~eHHoro aHanE3a. ITpH 3TOM pe3KO B03pacTaroT 06~eM 

BR~c~emIfr H, c~e~OBaTeJIDHO, pOJIb HOB~ MOmHHX B~~TeJIbHHX CMCTeM. 
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BHHHluni~ C.H., IIY3blHHH 11.B.	 P4-87-706 
YponUH axep r aa jl-Me30MDJIeKYJI 

naH 0630P MeTogoB 11 pe3YJIbTaTOB paCqeTOB ypOBHea 3Hep
rHH H BOJIHOBblX <PYHKIJ;HH Me30MOJIeKYJI I130TOrrOB noztopona • B 06
30P BKJIlO~qeHbl MaTepH{lJIbI, HaqnHaH C 1977 r. - MOMeHTa cõuapvxe 
HHH ~ HaAe~Horo BWqHCJIeHHH xapaKTepHCTHK CJIa6aCBH3aHHoro 

co-c TOHHHH (J=V= 1) Me30MOJleKYJIbI d t u , B03POP;HBliIHX HHTepec 
K MlQOHHOMY KaTâJIH3Y. Oco6oe BHHMaHHe yp;eJIeHO cD3gaHHID Me

TOP;OB fi BbIC"OKOTOqHb1M' p acveu-asr , Bb1ITOJIHeH,HbIM B ü}ÜU1. 

Pa60Ta BbIrrOJIH€Ha B Jlaõop a'r-opan Bblt..{HCJIHTeJIbHOH TeXHHKH 

11 aBToMaTH3aIJ;HH üI15IH. 

Ilponpnar Oõsennaeaaoro HHCTHTYTa anepnsrx HCCJIe.rtOBaHHH. ):(y6na 1987 
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Vini t nky S. I., Puzynin I. V. P4-8 7-706
 
~'Energy l.uve l s o f Mesic Molecules
 

A ruv l ew tu g í ven for the rnethods and r e su l t s of calcu

l at i ouu o f lH1út'8Y leveis and wave functions of mesic mole
cu l o u 01' hyd rnguu isotopes. The review includes the re

, ,I 

J \ su l t n fi Inca 1977 whcn characteristics of a weakly bound ~l 
s t a t c (.1 • V • I) of mcsic molecule d tu were determined 

I 

1 and r o l rnb l y c.i l cul.c t cd , thus i n sp i r i n g a renewed interest 

in rho muon Clll:Ll1.YH!H. Particular attention nas be en given

~ to l:lw cous t ruc t l ou o f rnc t ho d s and high-precision cal cu-

Iu c í ou s pcr tormcd llC t110 JINR. 

'I'hc i nvc s t Lgut i ou I111H he cn performed at t he Laboratory 

a[ Computing Tcchniquus anu Automation, JINR. 
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