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BBeJleHRe 

~e30aTOM~ aBn~TCH YHKKarrbHNM CpenCTBOM MCC~eJlOBaHHR BS8HMO
;neiiCTBKB 'laCTHl( MO;n9Jll>HO- He 3aBHCHM.I,IM cnOC060M. 06hl'UlHe M9Ta.IDl H3yqe

HWl J.1"- , J1f(- , KK- , Wjt - , /(~ - B3/mMO;neiicTDIUi TaK JWI 

KHa~e CBg38H~ C rrpOl(e~o! B~e~e~q 3THX B38KMO;neiicTBHa H3 pa~

HHX peaKUKH anrrpOKCHMSUHeU no aHepreTH~eCKHM H yr~OBUM nepeMeHTIYM . 

TaKeR rrpou;s;nypa, K8K rrpaBRRo, COn epaHT 3HS~TeAD~e HeKoHTpoAKpye
MIlle MO.lleJIbHbl6 He orrpe.ne.neHHOCTH, B.1IlffiF:lItHe HS TO~HOCTb IIoJIY'lseMblX pe
SY~TSTOB. ~cc~eJloB8HRR ;nHMe aOaTOMOB MOryT .naTh HH3K03HepreT~eCKHe 
xapaKTepHcTHKH Me SOHHO~ ~3HKZ, He Cone~~e yxaS8HHblX Heorrpene

~eHHOCTeH . y~eHKe Jl8HHblX no B38KMOJleHCTBH~ Me SOHOB UMeeT Ba&H09 
3H8~eHKe ~ TeOpRH, B 'laCTHOCTH, ~ rrpo~9Mbl KOH¢aMaMeHTa KBapKOB 
H ~ onpeJle~eHHR napaM9TpOB HapymeHKR KKPaHhHO~ CRMMeTpHH CKEbHHX 
B38HMoJlelicTBz1t . 

B pa6oTax/I -3/ pacc,aTPKBanHCh BOrrpoCbl 06pa30BaHHR H pacruau.a 
~e30aTOMOB. B pa60Te/4 rrpe~oxeH MeTan Ha6~eHHR ~e30aTOMOB, 
HSM9peHHR HZ BpeM9HB ~3HH H pa3HOCTH ypOBHeK 3HeprHi 0 p83HblMH 3H8

~eHHRMH Op6HTanbHHX MOM9HTOB . T8KHM 06pa30M, HCC~eJlOB8HRe p8~ 

a~neKTOB ~e30aTOMOB CTaHOBKTCn 8KTyaHbHO~ 3an8~e~ ~3HKK CRrrLHHX 
B3aHMOJle~CTBKH. 
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I . .fulM93 0a TOMh! 

PaCCMOTpHM aToM, oClpa30BBHHllH $-~ :II ,.- -M8 30HBMJ!. ITOCKOJU,Ky 

n epBIDi CloPOBCKHR pB.lUIyc 3 TOrc aTOMa nopR,ll.K8. 390 <11.! • erc CTarnIoHap1ill8 

x 8paKTepHCTID<H Orrpe.n,eJlRJOTCH KyJIOHOBCKHM B 38.HMo.n,eRC'rBJIleM. C .l.ij)YT'Oif 
CTOPOHli, BpSMH lU!3HH aTOMa Onpe.n,9JIH8TCH KaHaJIOM pacrra,na ff".Y~Rfi o 

H CBR3ano c .1l.ltHHaMl'I .!!i.'ll 7 ~icce.HHK.R:. B~Bl!I:8Ime }J)UI Bp eMeHK !tH3Ifiif 

,.~ -COCTOJ'llllffi HMeeT BR,U I 

. 1!! f 1)1, ,;:Z!.. .", tti"/iJm j ~(/jc -q) I t-'hiJ(O)1 
) (I)'[0 B ( ~. ) I#-/ jltlllJ (0.,,1'0.)2 

r,llsdm == i!(mrr~ -m;r-), I' - l1pHB8,lleHHaJI Macca a TOMa, Do, 02 
-.JJ.JIHH~ trfi -pacceHHrul B ;:£ - COCTOsunm C 1130TOnClIHlIBMR 0 II 2, n
rJIaBHOe KBaHTOB08 'UlCJIO, ~~ ({}) - 3Ha'l9IDf8 BOJIHoBOlt rpjTHRl.tlm aTOMa 

npK r = O. JloClaBKoii K e~8 B SHaM9HaT9JI9 r~ (I) MO!tHO npe

He6p8~. rrOCKOJILKy OHa rropRnK8 10- 5. 3aMeTBM/2 , qTO }J)UI BpeMeHK ~s
Jill! ,nHMesoaToMOB, 06pa30Ba.HJiW( 1{t-K_- H rr-K - -MeSOHaMH, cInPMYJIa 

aHaJIOI'lf'lHa <IofMYJIe (I). B KOTOpolt 

L1 m ~ 2177Kt - 117T" ~. mK " ,) (2) 

a ,llJIRHH pacC8HHHll 3aM9HJl1OTCst Ha.ztmmbl 

TORHKH C H30TOrrCITRHaMH 1/2 H 3/2. 
rrK - paCC8RHl!U1 B S - coc

2 . B.lmmme CKJIblll:LX B3aHM08eltcTB.ru! 

I 

3Ha'i8Hl'18 1J!{O) }J)UI (rry-) -~830aTOMa B OC' l!OflHOM 0111 -.l./leJifl' . 

9TCH KyJIOHOBCKRM D.OTe~aJIOM , nOCKOJILKy pa3M8pb1 aTOMa HaMHOI'D 60mma 

pa3MepoB 06JI8CTR CHJII>HHX Bsam.tO.n,9HC'rBillt. rrOT9~8JI CILilHWX B3aHM,:>l~ell
CTBIDI. B aTOM CJIy'la8 Cly;rr,eT BIIDOJIB:RTL POJI1> MBJIblX BO~~ruti\ • .1l0~"'Oi"Y 
}J)UI BJi'lHCJIeHWI IlonpanoK K BOJlHOBoii ~ H K YJlOBBilY 8HepI'l!U M;)UO 

BOCnOJIl,30BB.TLCH ilJoPMYJIBM:H TeOplm BOSMYmeHIDI KBSHTOBOIl ~e:taHl!lru. 

::la.mmJ.eM nOTeHItHM ff+ jf -- BS8.HMo.n.eJ,icTBIDi R8Jt CYMNY : 

1T{r) = _ ~ J. TT (r) : 3)Y ( r VB I 

2 

r,ne ¥ (r) - IIOTeHlUi8JI CHJII>liOro B 3B.lJMoJIeiicTBRH IIHOHOB. 0< = VI37 . 
KaK 6 y,neT n OKa3aHO HR!t8, H3 KapazhHOR OHMMeTpRR CKHbHHX B3B.lJMo.ne~cT
BM CJle,nye T, 'lTO ~ (r) MO!tHO 38IIHCaTh B BE.D.e 

- (4 ) v; (r) = gO(r) , 
T,lle H onpe,ll9JIH9TCst O;D;H03HB.'lRO TIapaMeTp81.m TeOplm C HapymeHi'>0 
HoR KHPaJILHO~ CID~eTPHeH CRJIbBNX B38RMo.ne!cTB~. 

PaCCMaTpKBasi (4) KaK M8JIOe B03Mylllelll'!e, BH'mCJIHM rrorrpaBlUl: K ,5.-
COCTOmIHflM . Hmte B cInP-'YJIax n o .n.pa 3YMeBaeTCR, q TO BOJIHOB~8 IPYHKIllm 11 

ypo BHH 3HeprH! KYJIOHOBCKH6. 3aMeTHM, qTo nOT8HQH8JI (4) ~ OOCTOR

Hid! C L "0 ,llaeT nOIIpaBKH, paBHHe Hy.mO. .lIJu:r c;lOmra ypOBHei-i no;ryqa

eM 

!J ~ := -j I~ (CV/R, (5) 

O'l'Ky,na CJI6.n.y8T, 'ITO 

L d " L1_~f' = - Jr.; j (6) 
- ?'r/Ilt.j> c. 

~ IIOIIpaBKH K BOJIHOBOH IPYHKURH nOJIyqaeM 

1/~ / It (OJ jf4 
(7)J <Jih (0) = -if F -f:" <A (0) ) 

r;rr,e mTpHX 03Ha'la8T 11 i hi . 113 (?) CJIe,nyeT 

A 0. {O) ~ .inz: / I (8) 

7f{ (0 ) l!t" /77 (m 2-1l l) m~-9 
B 'laCTHOCTK, ,n.IDI OOHOBHOrc ,s -COCTORlIHR 

if ~(o) eX £ 


?/;f (oj ==tff mf i ( 9) 
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113 t!Jo~JI (6), ( 8 ) H (9) MH MOJl.eM 3B.KJID'IUt'l'l> , 'UO COOTBeTCTByx> jo ~~ . (Yf)r- -;t+l1 j . 
lI\Ife IJO!Ip8.BKH cJla60 3B..BHCHT 0'1' ,neTaJIl>HOl'O BH,Il8 IIOTeHIij{8Jl8, IIOCKOJll>KY 

,n.ru:I Bcex TO'1a'I.HHX B3aHMo,nei:tc TBRA iN%: ' HO ORR C1{JI1,BO 3aBHCRT 
YCTIJIlHRM 0 nocpe,nC1'BOM ypaBH8RJiR ,I[Bl1JKeH}{JlA

OT MaCChi Me 30HOB, o6pasYJOlI!l!.x ;nl!M8 308TOM. HarrpPIMSP, B O.1l)"la8 K - Me \ 

30BOB n OllpaBKH YB~CR H8 nop~OK. 

f}fI =0, (4A~ (/~)
DAo 

o 

3. KHpa.n1>HJ:m IJOT9Hl£HM 
OT-t""'

M nepe}\,n9M 1< onepaTop8M poy,1l9HJHl n yHWI.TOlKel-!lfR If '1f : 

1l0JIyttHM Tenepb f<HP8.1ILruffi IIOTeHIU!8JI 1iYi - B38HMo,ne«CTBWJ. Hama 
(Jj (-j I I- of- £,/ (-) ,W . Jl-t'l 

aa,n;a1JB - BwmCJIHTl> 3IPIJey.THBHllit HK31\09Hepr8TIf'I9CKIfll nOT8HI.t11M 1iiff - If (X) -:.VPtJ {0 (xJ -i-U{xl;, ;X -= yP I. (-0 fO J ' 
B3aRMo,neKCTBHR B yp8BHe~ Wpe~epa, ROTOp~ o6ycJloBJIea KapaJIl>HhIM 

JIaI'pammanOM 
r;; 6)(x) ~ds (oC,d -1- b(A'Y, 7(1= ff'/(o -I~!j), (15) 

__ + ~ _ fir ~fli) I!.f r.:-- 0' n_ ." Tf r7T' f aJ ) 


eYe$ -~)'I ~'/t (;- ~2-tr,.(' If ~ l-fJ F.~ ~ ( 10 ) (J =-(/fiEf-fro
I 
) l 

,

'!/ W 

(I6) 

r,ne f -napaMeTp lIapymeHllSl 1<.HpBJI1,HOI'I Clmlle'l'pIm Jl!. WeH 1/ 2 . I /3. d~ =(0 '0+ tff) 
51/4 B 3aBHCHMOCTH 0'1' CxeMbt H8pymel:llUI CHMMeTpIDJ/ , . DH8'1aJIe rrpo,ne


MOHC'I'P}1PYeM Ham onocCJ6 BINHOJIeIDIJl nOT8BIUfMa Ha .narpa.HJt1!a.He KYJIOHOB


CROl~ B38llM0.ne~CTBHR 'or,na I'aMWIbTOHlfaH npmtm.laeT BAA 


f · (L lj ,tYc ;: (~+;eAo)r m-I'BA,)g: (q.w~ YT j-m;ti ffr+j (~·,40)'! (II ) 
f/-: C-;)(o+() +b 5)-p e jo i)1-/0, (1'1) 

I 

TIOCTPOBM r aMWIhTOfrnaH .IlJI.Il (ll ) rile 

~ =~ 'f~Yirrt~9i --4 , (12) I ' If /:3 / ' - Jo(x) =:: - - - 0 y- Jo (Y) .
rl(/' .//i Ix -Y/ (J (IS) 

rne ;i -KaHOHlPleCKRB mnIyJlbCH 

.narKO BII1l81'b, 'ITO Ky:nOHOBClQi\:l!. nOT8Hl(,lIaJI 

i 8'/ 
={j(tJJt.J : (LZ Wl:r /e A 1i' ~ . (13) 20J 1[-=_01 (r= IX-I/' vi =4; ) (19) 

~ r 
Bupa!(M (II) 'tape3;: H no,nCTaBJIRR B ( 12), IIO~ 

f e f P 
fie == ;t ;:-;.!{ 9l~~ Yi {- m/ 'H tf~ ~Aoj; --j (~;!o)e I 

B031!1fKJ.leT Kalt KOaq4.lIUtHeHT npH C.IlB.raAMOM o(x)()(x)O(Y) o{y) no;n
I 

3Il8KOM HllTerp8JI8 no V. 
(I4) IIall,neM 1\0 aiplID.\.ileHt npli 'l'8JtOM lite CJIaraeMOM :a l'aMlUlT.TOHHaJ-W. co

OTBeTCTB~8M (10): 
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I 

/I = 'Y 'f !1 'Ii f .j. ]!-0' w--~ 
n{3 r- 0 I- 0 fJ 

(20 )l Z :BoW+(l- ~;ff) . 
1" 

B lllI"3U18M 1l0pR.nKe no lloJIY'laBMY£i! 
'f" .

Ii = X~- I- IT!. R lit- 'Ii - r 1.7 W1-d 'Ii ~ y j. ·v - f+'ii ~ 
/3 If 4' ~ ~ £2 

+ _ fi 
f. lrr;i J \ii+7~- } fif ( 21) 

.- (fll';1 ~fi ~ f t.~ (I {, '11 ) F/ . 
BI:lpa3HM (21) '1epe 3 ollepaTopu poJR.IJ;eHlHI. H J'lill'{TolKelrnR (15). HeTpYJ(HO 

ymmeTl> . 'ITO B npe.neJIe iJ. '11 -;:. D 
I 

;r{J(-} -= ':[(ara -I-b1) -(oT6:o!JJ, 

Yi {~)f{~J -=t~ [(o~a +S1If (o fo ~a!Jj 

oto£1 B~BaeT TOJIl)KO B q;rSHe . 

TIpOnoplUWHaJIbHOM .ft: 
B cIcPMYJIe ( 21) CJIara eMOe 

lis = -; O' mO{x)Q(x} 5(K) =jd3y T{(J(- Y) O(xJO{x!l/~£{d( 22) 
OTCffi~a H8XO,llHM nOTeHUH8JI CKJII)HOro B38KMO~e~ CTBHR 

1T } (l #> (23) 
V(3 (rJ = - ;:; ()(r) . 

f 
B pe3Y.JThTaTS no.7IHHi!. nOTe.Hll;l!8Jl HMeeT BH~ 

1( + 1l =: - eX - ~ g(/I 
(24) e s r f;,t (I). 

fT 


a j (4) paBeH
B cIcJlMYJIe 

j =L 
(25) 

r~e 
r; = 92 MaB. f/ J 
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VIa (25 ) Me.nyeT, 'iTO ZSMepReMhle Ha OIlliT8 C)Ullll'H ypoBHeH ;l(HM8 30

a'r OMS ITpOnop~OHaJn,HL1 napaMe TPY RapyweH.llR IGJp8JIDHoii cHMMe'rpIm f3 ~ 
'ITO npe,llCTaBJIJle T pe,rr;KyXl B03MOlltHOCTl> ero lIpIlMoro HSMepeHRR. 

4 • .lI.7mHLI. rr f - pacceRHRJi 

B /3 - BOJ!HOBl:le.IVIHHbI yili - paCCeRRHR BRJI8Jt ,n8JOT 6 0PROBCKIDi 

'lJIeH H 1lH0HHaJi n eTJIR • 

C TO~OCThD ~o 2% / 5/ ,wmlibl pacceRllRR B!ip8lKBXlTC.fI ~PMYJIaMI:! 
-1 

B ~. 1"YI.1!" : 

00 --; l~ (9 -§x) +9i~V, (26) 

O2 =-Jt!.. iJ( + 'IioI.,i'd J (27 ) 

r~e J( :}(I-J»,~j(ltf'f:). c!-napaMeTP. c BKJla,nOMCB.fI3aHIIW\ 

ImOHHolt neTJIJi!'. Mil BiUtHM. 'ITO pa3HOCT., .n..mm pacce.lllilffi IIpaKTK'leCIW Ort

pe~9JIReTCR 6oPHOBCJtBM1iI 'UIeHBml H 3B.BRCHT TOJIbI<O 0'1' llSpaMeTpa Hapyme

HHR. KKPa.Jl1>HO~ CHMMeTpRH ft : 
9J ( ) -I tZ .-~ = '4 do 1+,13 Illy . (28) 

11'3 ( 8) R (9) CJle.ztVeT , 'lTO BRJI8Jt CHJIl>HHX B 3aINo,neliCtBW! B ?/J (0) 
IIOPR,llRa 10-4, n osTOMy BpeMll U 3Im IDl'OIIHOro .D;RMe90'.1TOMa onpe,neJIReT 

8;nrucTBeHHUA napaM8Tp ~ • TaKHM 06pa soM, H3MepeIm8 BpeMelllJ Jm3BJI 

.D;RMe308TOM8 HBnReTOR npRMHM c lloco60M HSMepeHKR Be~eamero ITapaM8Tpa 

TeopmI CWThma B38lTh10,nelic TBlOi . o~,n~aro M8PY HapymetmR KRpMl>lio!1 

cl1MMeTplm../l.Jr.R: j3 = 1/2/ 6/ (CM .15 • 7 .8/) If3 (1 ) ll:)JIY'Ul8M .IVI.R BpeH"

HlI lIlII3H2 OCROBHOro COCTORRHR ( fi + r - ) -.n:EMe30a 'l'OM6 

nl J/J- fS- -If"!r = ,(If .k'TLI C' .:::: 3. !J7/ X (f) " . 
(III)~ I 

ABTOpU 6.na.ro.naP"~ H.C.AMarJl06e.nlt. C,M,DM8HloI(OMY. c.G.repacHllo 

BY, .n ,Jl .HeMoHony. li.M .nOflTeKopllo, A . Il. T8BXeJtH,ll31l SA llOJls:mue 06cyz

lleIm.R . 

nOMe 38B8pruOHIlH pa60Tl.l 8H'l'Orl8M CTMO 11311BCTflO, 'ITO BJIlfrume 

CK.1lloHWC B38l1Mo,neAcTfUlR HR ~O~OL\TOMU pBCOMaTJlIUl8JlOCb 11 p 8M.It8Jl .npy
roD MOnan» B Be.naBHe~ pa60Te al. 
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(l 1 ~J I "K "1J A.A., nepByuJHH B.H., TKe6yqaBa !lI.r. P2-85-596 
BJlIUlIIHe CliJ1bHbIX B3aHMo)J,elic TBHIi 
11 <.1 CBOHCTBa 77+ 77 - -)J,HMe30aToMa 

H3yqaeTCH BJ1HHHHe KHpanbHoro B3aHMo)J,elicTBHH ITHOHOB 
Ha CBolicTBa 17 " 17- -)J,HMe30aToMa . BblqHCJ1HeTCH 3iW>eKTHBHbIH: 
nOTeH~an KHpanbHoro B3aHMo)J,elicTBHH ITHOHOB. nOKa3aHO, 'ITO 
H3MepeHHe BpeMeH ~3HH 17+17- -aTOMa onpe)J,eJ1HeT napaMeTp 
HapyweHltH Kl1panbHoli CHMMeTpI1H. 

a 001' ::1 UbmOJ1HeHa B J1a60paTopHH TeOpeTHqeCKoli q,H3HKH OHHH 

fipenpHHT 06beAHHeHHOro HHCTHTYTa RAepHYX HccneAOBaHHA. ny6Ha 1985 

PyxormCb noc TyI1HJIa B 113,naTaJlJ)cJW;i OT,nM 
2 aBFfCTa 1935 ro,n;a 
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nepeBo)J, O.C.BHHorpa)J.oBoli 

Belkov A.A., Pervushin V.N., Tkebuchava F.G. P2-85-596 
The Influence of Strong Interaction 
on the Properties of 17+17--Dimesoatom 

The inf luence of t he ch i r al strong p ion interaction 
o n the pror~r t ies o f 77~77 - dimesoa t om is investi~ntcu. 
The effec t ive· p ion i n terilCLion pIlLl·nLi.i'I ilo . ·;t1("1I1il l: l~d. 
[l: i» shown !'hat t he Ill! 1'111171:1111'11 1 ': ul: ,,' ,, " - HIIltIi 1 i['l l l ~ jlll(, ' 
d(!li,11I1 t hu I'flr:IIIllIJ l' l'r III the l; hi., I': iI OYI)llIh1 \.l' y IH" .. killg. 

I t thl~ 1,lIh'Jru '('It 

tor:y !)I 
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