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1. RBneH~e pe30HaHCHoro o6pa30saH~~ Me30MoneKyn dd~ ~ dt~ 

B peaxunax d~ + D 2 ~[(d~)dee]*' ~ ,t~ + D2~[(dt~)dee]* ~ T.A. 
HHTeHC~SHO ~3Y4aeTcR KaK TeOpeT~4eaKH 111 , TaK ~ 3KCnep~MeH

r ansuo 121 • Kp~T~4eCKItIM nYHKTOM B BbI4~cneHVlRX CKOpOCTe~ 3THX 

peaK4H~ RBnReTCR 3HaHHe HepenRTHBHCTCKH~ 3HeprH~ t"Jv Cna60CBR
3aHHblX COCTORHH~ d d~ ~ d t~ C nOJ1HbIM yrnoBblM MOMeHTOM J = 1 
~ B~6pa4101oHHb1M 4HcnOM v = 1. 3HeprHR CBR31t1 cnaôocaas auuux co
CTORHH~ npH6nH3~TenbHo paBHa 1 38 np~ rny6HHe 3~~eKTHsH~X no
TeH4~anos -600 3B. Tpe6yeMaR T04HOCTb COCTasnReT 0,001 3B, T.e. 
OTHOC~TeJ1bHaR T04HOCTb COCTaanReT 10-6 • Ao HeAaBHero speMeHH 
BbI4~cn.eH~R cna60CBR3aHHblX COCTORH~~ 6bln~ BblnOnHeHbl nHWb B aAHa

6aTH4eCKOM npeACTaBneHIo1H 3aAa4~ Tpex Ten / 31 .3TH paC4eT~ CT~MY
nHpoeanH pa3B~TVle Bap~a4~OHH~X MeTOAoB AnR 3TO~ npo6neM~/41 .8 

v v 151 
AaH~O~ CTaTbe M~ pa3B~BaeM Haw Bap~a~1010HH~~ nO,qXoA ,qnR ~ccne-
AOsaHHR Cna60CBR3aHH~X COCTORHH~ C Io1cnonb308aHHeM.BapHaUHOHH~X 

~YHKUH~ MoneKynRpHorO THna B C~epOVlAanbHO~ CHCTeMe KOOPA~HaT/6( 
M~ B80AHM ,qBe rpynn~ BapHa4HOHH~X napaMeTpOs, n03aOnR~~HX nY4
we annpOKC~Mlo1pOaaTb ,qenOKanH3aUH~ BOnHOBO~ ~YHK4HH no cpaBHe
HH~ C pa60To~/61 • M~ TaK~e Io1cnonb3yeM ynYYWeH~oe pacnpeAene- . 
HHe CTeneHe~ He3aB~CIo1M~X nepeMeHH~X B BapHa4~OHH~X $YHKUHRX no 
cpaBHeHIo1~ C pa60To~/51 . 3TO n03BonHno HaM AOCTH4b B~COKO~ T04

HOCTIo1 B .Haw~x 04eHKax 101 nonY'4HTb cne,qYIO~He 3KCTpanonHpOBaHH~e-1"'- 

3Ha4eHHR ,qnR YPOBHe~ 3HeprHH -lU( dd~) = (1,9750+0,0002) 38, 
-t"l1(dtji) ~ (0,6604.!0,0002) 38. 8 pafiore npHBoAfiTCR TaK~e Bbl
4~cneHHble 3t-1a4eHHR y-~aKTopoB C J.1cnonb30BaHHeM BapHaUHoHHblX 

l1>YHK4101~. 

2. M~ ~CXO,q~M H3 HepenRTHBHCTCKO~O ypaBHeHHR WpeAHHrepa AnR 
CHCTeM~ Tpex 4aCTH4, CocToR~e~ H3 Aayx R~ep C MaccaMH Ma ~ Mb 
~ C nonO~~TenbHbIMH eAHHH4H~MIo1 3apR~aMIo1 H OTpHUaTenbHOrO M~OHa 

C MaCCO~ m~ • raMHnbTOHHaH 3TO~ CItlCTeMbI Bcl1>epoHAan.bH~x KOOP
Alo1t;1aTax n = {(17 R I ~MeeT B~,q 
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Ho 1 = - H10 - MR2
 [ (Ç- 2 _ 1)(1. _ T} 2 )] Y2 • 

3AeCb M = Mo Im a , Mo= MaM b I(Ma + Mb ) , m a= milMa I(M a" mil)' K = (Mb-Ma)/
J(M b + Ma) lt1 I;1cno11bayeTcR CI;1CTeMa eAI;1HI;1~ e ~ h = ma = 1. C<l>epol;1
Aal1bHble KOOPAI;1HaTbl ç- 1;1 T} onpeneneau COOTHOWeHHRMI;1 ç- = (r a+r\})lR, 
T} =era-rb)/R, rne R - paCCTORHl;1e Me~AY RApaMI;1, ra !4 r~ - paccTo
RHI;1R Me~AY RApaMI;1 a 1;1 b 1;1 M~OHOM COOTBeTCTBeHHO. BapHa~1;10HHaR 

4>YHI<~HR MOJlel<Y11RpHoro Tl-1na I;1MeeT ABe KOMnOHeHTbI a 1;1 11' , KOTO
pble Bbl6HpaloTcR B BI;1Ae F == F = F + F 1;1 F == F = F + F 

° o a ag rr u 1 tr rrg· rru 

k2 k a (atp) i-l j- 1 k(p) - 1 .:.. (tp) (tp)
 
F
 a p 1= I i.j.k(p) ijk(p) R e 11 e (a + (J e)R 

i, j = 1, 2 , ...:; >0j, k(g) = 2f-:l, k(u) = 2f, r = 1,2, ... 

2 (17' tp ) 2 i 1
 
F = k k &ijk(p) [(e -1)(1 _Tf2 )]\i R - ç- j-I T} k(p)-l x 121
 
rrp t= 1 i,j,k(p) 
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i,j = 1,2 •••• ; i >Oj + 1., k(g) = 22, k(u) = 2f - 1, °f 1,2, ••. ". \ 

3Ha4eHI;1R He11l;1HeHHblx nap eaer poa AaHbI B Ta6JÍ. 1. 

2' 

'I'aõnaua 1 

3HaqeHHH HeJIHHeHHbIX nap axe'rpoa BapHaI~HoHHOH eilYHK~HH /2/. 
/Hcrrorrsaonarracs cne~YIOIIUIe CHCTeMbI e~HHH~ - gnfl dd,.L: e=h= . 
= rndJ.L = lJ'~nH dtll: e = h = rnq.L = 1/ 

p a 1 v~1 a2 ~2 ~ 1 ~ ~ 

d~ g 1,]979 0~7063 0,0005 0,5137 1,7979 0,7192 0,0051 0,5651 
dt# g 2,3339 0,6~76 0,0005 0,5200 2,0295 0,7103 0,0051 0,6088 

u 1,2177 0,4313 0,0005 0,4313 1,8365 0,6596 0,0507 0,5074 

3. Hawa aaAa4a COCTOHT B CaeAeHI;1H ypaBHeHHR llip~AHHrepa c 
raMHJlbTOHl;1aHOM /1/ K anre6pal;14eCKOH aaAa4e Ha co6cTBeHHble 3Hp
4eHI;1R 

(otp ) (17' tp) 

A x = À Bz , x = I Xl " .. X n} = Ia ijk (p) , a ijk (p) }, /3/ 

H peWeHl;11;1 ee MeTOAOM o6paTHblX I;1Tepa~l;1~ c perynRpI;13a~HeH. Mbl BbI
nOnH1;1111;1 aHà11HTI;14eCKOe I;1HTerpl;1pOaaHl;1e AJlR HaxomAeHHR MaTp!44HblX 
311eMeHTOB B aaAa4e /3/, l<1CnOJ1I:'.3YR Bapl;1a~HÔHHble 4>YHK~H"" /2/. 3a
MeTI;1M, 4TO nonY4eHHaR 3aAa4a Ha c06cTBeHH~e 3Ha4eHI;1~ nnoxo o6yc
110B11eHa. AnR ee perY11Rp~3a~I;1H ~ ~cnonb3yeM c11eAy~~~e ypasHeHl;1e: 

Ax = À(B + 81)x. /4/ 

rAe 8 - Ma11~~ napaMeTp. 3Ha4eHHe Ô eapbHpOBanOCb B AI;1ana30He 
10-13+10-11 • 3~0 nos B011I;1110 HaM BwnOJlHI;1T b Bbl41;1 C11eHI;1R c T04HOCT blO. 
10-8 38. 

3Hepn1R '( 11 Ka)l(AO~ Me30Mone KY!lbI (11= (À + ih ) ma2 Ry 6~na Bbl41;1 c 
11eHa Ha cepaa YBe.n1;14I;1BalO~I;1XCR Ha60poB 6a3~cHblX l.1>YHK~I;1~. PesY11b
TaTbI npeACTaBJTeHbI B Ta611. 2 1;1 3. 3Aecb i - HOMep cepua , n i 

41;1C110 411eHOB B Bap~a~1;10HHO~ l.1>YHK~I;1I;1. B Bbl41;1C11eHI;1RX HCno11b30Ba
nl;1Cb cneAY~~l;1e 3Ha4eHI;1~ Macc 4aCTI;1~ 1;1 KOHCTaHTbl PI;1A6epra: 

Mt = 5496,918m e , Md = 3670,481m e , 

Mil = ,z06,7686 me, Ry = 13,605804 3B.
 
, /5/


B Ta611. 2 r aioee npeACTaB11eHbI HaWH npeAblAY~He BblI.4I;1C11eHMR , Bbl
n011HeHHble npa mil = 206,769. CpaBHeHHe 3TI;1X BbI4~C11eH~k1 c npeac ° 

TaS11eHHblMI;1 3AeCb nOKa3b1BaeT, 4T6 nonpaBKa Ha norpeWHOCTb B Mac
ce fi Il npaKTI;14eCKI;1 He 3aB~CI;1T OT n 1-1 COC'TaBnReT Be11l;14HHY lO~4 3B. 
3TO Aa110 B03MomHOCTb HaM He npOaOAI;1Tb TpYAoeMKH~ paC4eT c n = 
* 1286, a BBeCTI;1 3TY nonpaBKY B 3Ha4eHl;1e, Bbl4HC11eHHoe paHee. 

I 

13 
I 



Taõrnnra 2, 

CXO,IJ;HMOCTb 3Hat.IeHH11: 9HeprHH CBH3H --( 11 p;nH xeaoxonercynsr 
dd s /9B/ 

i n. 
~ 

-( 11 (n. ) 5 mil= 206,769 II1e -(ll(n.) m = 206,768 me 
~ r ' ~ {1 , 

1 304 1,96933 1,96941 
2 449 1,97274 1,97284 t3 .. 607 1,97368 1,97379 r 
4 819 1,97431 1,97442 
5 1286 1,97465 1,97475* 

00 1,9749.!.0,0002 1,9750.!.0,0002 

* /5/3Hat.IeHHe 6hlno rrorryxeao C rrOMO~õIO npensmymero p acae-ra C 
yt.IeTOM norrpaBKH Ha HOByro Maccy MIOOHa. 

Taõrnnra 3 

CXOP;HMOCTb 3Hat.IeHHH 3HeprHH CBH3H -( 11 ,IJ;J!H xesononercyrrsr 
dt{1 /9B/ 

i n. -(l1(n.) 
~ ~ 

1 542 0,65114 
2 596 0,6522.3 
3 927 0,65691 
4 1483 0,65889 
5 1513 0,65923 
6 2084 0,65968 

-
DO O, 6604.!.0,0002 

TaKII1M o5pa30M, HaWII1 Bbl4\ItCneHII1R ypoaueü 3H~prll1l11 Me30MoneKYIl AJlR I 

pa3IlIl14H~X Macc M~OHa nOKa3anll1, 4TO norpeWHOCTb npeAcTaBneHH~x 

pe3ynbTaToB CpaBHII1Ma C 1I13BecTHoiít cerOAHRT04HOCTb~ Macc 4aCTII1~. 

4. YT04HeHHoe 3Ha4eHII1e (11 AnR Ka)l(AO~ Me30MoneKynbl õuno Ha~

AeHO 1113 ycnoBII1R MII1HII1MII13a~1I1111 $YHK~1I10Hana t 

rAe m - 4111cno cepll1iít, {3 - HOPMII1~OB04H~~ MHO)l(HTenb. ~YHK~1I10Han 
COOTseTcTsyeT 3KCTpanO~R~1I10HHoiít $opMyne 

(_ ( ) -a11 - (11 n - cn /4/ 

06~4HO npHMeHReMO~ B Bapll1a~HOHH~X paC4eTax /4/. AHanH3'pe3YIlb

TarOB c nOMO~b~ $opMynbl /4/ noxaaan , 4TO a :::::: 2. 3KcTpanonll1po

BaHHoe 3Ha4eHHe (o 111 3Ha4eHII1R OWII160K TaK)I(e npll1BeAeHbl B r aõna

~ax. 

neuu 

111 õon

CpaBHeHII1R 

8 Ta6n.4. 
ee T04Hbl. 

C 

BI

nY4WII1MII1 

I1AHO, 4TO 

B~4I11CneHII1RMII1 

HaWII1 p ac-reru 

APyrll1x 

II1Me~T 

aBTopOB npeACTaB

ny-nuee Ka4eCTSO 

Ta6nHIJ;a 4 
CpaBHeHHe pa3nHt.IHhIX paCt.IeTOB 3HeprHH CBH3H -( 11 cna6ocBH

3aHHh~ COCTOHHHH Me30MoneKyn dd{1 H dt~ /B 3B/ 

Gocheva Bhatia, FroIov, Hama HaCT. 
et al/ 3 '/ Drach- Efros /4/ pa60Ta / 5/ CTaTõH 

man/ 4/ 

1,956 1,862 1,97110 1,97465 1,97475 
(844) (364) (350) (1286) (1286) 

3KCTpa- - 1,972+0,001 1,9749~0,OO02 1,9750+1,87 - . 
IlOnHIJ;HH ~0,0002 

Gocheva Chi-Yu FroIov, Hama HaCT. 
et aI/ 3 / Hu/4 / Efros /4:1 p aõo-ra /5/ CTaTõH 

0,656 0,628 0,60719 0,65889 0,6596S 
(844) (440) (400) (1495) (2084) 

3KCTpa- - - 0,6554~0,0150 0,663+0,002 0,6604+ 
nOnHIJ;HH - ~0,0002 

5. Bbl4111CIleHHble aonaoaue Cl>YHK~1I1111 6blnll1 II1cnonb30BaHbl AIlR HaXO)l(-

AeHHR Y -CI>aKTopoB /8/ Me30MoneKynbl ddf1 (m ~1 '= rni,l = M d + m~l ) 

Ydf1 = lh f R dR [ Fa', (dd {1 )( ç7} R)Iç= 1, 7} = ± 1 ] 
11 2 2 

111 Me30MoneKynbl dtll (rn~l = m~l = Mt1 + m~l ), 

2 
Y~1 = ih f R dR[ Fa(dtfL') (ç7] R) Iç= 1.7]=- 1 ] 2 , 

I 

<I> «( O ' ,C , a.) 
fi 

, 
i:l [(11(n i ) - (o -

-a 2 -2 
cn i l!({3n i ), 11 

Ydp. = ~f R
2dR[-F 

a (dt{1)(ç7}R) IÇ=l,ry=+l ] 2. 
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OH~ onpeAen~~T OTHOWeH~e BepO~THOCTe~ HaxOmAeH~f1 MIDOHa B OKpeCT
HOCT~ RApa MeaoMoIleKynbl 1-1 COOTBeTCTBYIO~eM MeaoaTOMe. nony4eHbl 
CI1eAYIO~~e aHà4eHH~ Y-$aKTopoa: 

ddll dtrt 

Ydll = 0,4965 Ytll = 0,7974, Ydp. = 0,1992, 

14 OH~ xopouio COrJlaCYIDTCfI c nonY4eHHblM14 B, aA~a6aT~4ecKHx pac-re
Tax /8/ : 

ddll dtll (1.; 
Ydll"= 0,4965 Ytll = 0,7989, Ydll = 0,2051. 1
3TH	 aHa4eH~R MorYT 6blTb HcnonbaoBàHbl AflR paC4eTOB caepxrouxoã !c-rpYKTYPbl cnaõocaaaaunux COCTOflHI4~ MeaOMoneKYIl ddll 14 dtll :19: / • lB aaKJ1104eHHe aaropu Bblpa>Ka~T 6.narop.apHOCTb npoóeccopy 

lH.H.,rOBOpYHY aa nOAAepmKY 101 npo~eccoPY n.~.nOHOMapeBY aa no
I1e3H~e 06cY~AeHHR. 
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