
98- {69 

B.M.KapHayxoB, K.KoKa 1
, B.H.Mop03 

AHAllH3 3K30THqECKOH CTPYKTYPhi 
K (1630) --7 K.1°rt+1t-

1 HHCTHTyr aTOMHOH cpH3HKH, EyxapecT, PyMbiHH~ 

Pl-98-169 



B B .M. ¥1 

11Hcnnyr ~AepHbiX 11ccneAOBaHI1~ .. Ay6Ha, 1998 

1. Ha 6a3e ::mcnepnMeHTaJibHhlX .n;aHHhlX c .nnyxueTponoii no.n;opo.n;Hoii 

ny3Lip:hRonoii Ra:Mephl CERN n 7r-p-B3an:r-w.n;eilcrnnax npn 16 P:>B/c B 

cneRTpe ·:Hl)(]leRTUDHhlx Mace K27r+7r- n3 'leTLipexJiy'leBLIX co6IJTnii c 

o.n;HHM 3aperncTpnpo~aHHIJ1! K2-:r-re30HOM nOJIY'IE'HO yRa3aHIIe Ha cym;e

crnonaHne Y3IWH CTPYRTJphl c 1\1~1,63 raB/c2 • Ha6mo.n;aiOTCH oco6eH
HOCTH yrJIODhlX pacnpe.n;eJICHIIH, OTJIH'laiOIUHE' rpynny COfihlTIIH UJ UHTep-· 

naJia cTpyRTypLI, yKa3IJnaromne Ha uexaHH3M npo:u;eccon c o6pa3onaHneM 

E(1630) [1,2]. 
HeT npoTnnopeqll1! T01Iy, 'ITO cTpyKTypa o6pa3yeTcH n conponoJR,ll;eHnn 

1r--Me3oHa. Ha puc. 1 noRa3aH cneRTp uacc K21f+1f- n npe.n;noJiomemm 
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PRe. 1. Pacnp~.n;eJieHne B3nemenHhlX I\OM6nna:u;nii no acl)(]leKTHDHhlM.Mac
cau f(21f+1f- -CHCTCMhl • . 

Toro, 'ITO conponoJR,ll;arom;aH o6pa3onanne JII06oii RoM6nna:u;nn K27r+7r

oTpn:u;aTeJII>HaH '!aCTHU:a HDJIHCTCH 7r-:- -MC30HOM ( C y'leTOM OIJ;CHRH no 

HOHH3aiJ;HH): 
- , '( 1:-·0 + -)h+ - vO (1) 1f1 PI ---+ . .L .. s 1f1 1f1 2 1f2 .,.\. ' 

r.n;e 1r[, p1 - nepnn'lnhle B3aHMo.n;eiicrn;romne '!aCTH:U:hl, 1rt, 1r! - nTopn~~ 
HhlC 3apH}KCHHhlC '!aCTHIJ:hl, BXO.n;HIIJ;HC B JII06yro paCCMaTpHDaCMJIO ROM

fiHHaU:HIO K27r+7r-, ht, 1r2 - nTopn'IHire 3apHmeHHhle 'laCTHU:hl, conpono

m.n;arom;ne o6pa3onaHne cncTeMhl (paccMaTpnnae!.!OH RoM6HHa:u;nn), X 0 
-

BTOpll'IHhlC HCHTpaJII>HhlC '!aCTHU:hl, HC 3aperiiCTpHpOBaHHhlC B Ra:Mepe. 
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B liHTcpnaJie CTPYRTYPhl 1600-1680 J\-hBic2 (pile. 1) npenhlliiCHIIC co
cTanJIJieT 75,6 ROM6JIHaiJ;liH Ha,[( cpe.[(HIIU D3DC'IIICHHhlM RO.'IUqecTD01I ROM-
6JIHaiJ;UH 282,1± 11,9 ll COCC.[(HHX CliMMeTpliqHhlX 60ROllhlX liHTepnaJiaX no 
80 M:::~B I c2

• RoM6IIHaTopnhlii <pon ( OTHOIIICHIIe RoJmqecrna ROM6unau;Hii R 
qJICJIY co6hlT1Iii) n o6JiacTJI CTPYRTypu panen 1,12, cpe.n:nee 3Rcnep1I:!.I<'H
Tamnoe pa3peiiiCHIIC no 3<pq>eRTIIBHOH:I.IaCCe COCTaDJI/ICT 14±1 lVhBic2

• 

2. Conponom.n:aromn:ll o6pa3onamie cTpyRTypu 712 -:IH'30H ( qacrJiu;a. 
TOlR,[(CCTDCHHa/1 HaJieTaiOII!CH) ll OCHODHOM HanpaDJICH ll noJiyc<I>epy 1III
IIICHII ll C.IJ;.M. 71-p-B3aii:I.IO.[(CiicTBHit,n HMC('T 60JII>IIIIH' qeThlptiXMCpHhlf' 
H:I.ITIYJII>Chl, nepe,[(aHHhlC OT HaJieTaiOII!ero 71--MC30Ha (2]. )lJIII DLI.[(CJICHH/1 
npou;eccon c o6pa3onanneu K(1630) :I.IOiRHO nnecTJI orpamiq<'Hliii 

xF(71'2)<0,02 , t'(71[--t712)2:0,8(P~Bic)2 
, (2) 

r.n:e XF- nepeMeHHa/l <I>eiinuana, t'=lt-tminl• t- Ima.n:paT qeTupexMepnoro 
nepe.n:annoro nunyJILca. CneRTp 3cJ.lcpeRTHDHhlX Mace K.~7r+li- c orpaHH
qenMIIMII (2) noRa3aH na pHc. 2. ITpenuiiieHJie n nnTepmuw cTpyRT.YPhl 
1600-1680 MaBic2 cocTanJIJieT 77,3 RoM6nnau;n:ll na.n: cpe.n:nMu nJneiiieH
HhlM ROJilJqecTBOM ROMfiliHaiJ;HH 94,3±6,9 ll COC('.[(HiiX CliMMt>TpJiqHhlX 6o
ROBhlX liHTepnaJiax no 80 :tvhB I c2• 

MeTO.[(OM nanMeHLIIIIIX Rna.n:paTon npone.n:ena annpoRcMuau;Hil yqa
CTRon cncRTpa MaCC Ha puc. 2 ( CHMMCTpnqHhlX OTHOCIITCJILHO nnRa) 
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PHc. 2. Pacnpe.n:eJieHMC nJnciiiennhlx Rou6nnau;Hil no ·~clHl)('RTIIDHhlM Mac
cau J(~71+7r--cJicTeMhl c orpaunqenumm (2). CnJioiiinoM: JIIIHIIeil noRa
Jana annpoRCIIhfaiJ;II/l <l>YHRIJ;IICH (3) yqacrRa cneRTpa 1,3G-1,92 n~Bic2 

6c3. IIHTepnaJia 1,60-1,68 r3Bic2 , TOqRmlli noim3aHa annpcmcuua
IJ;II/1 <l>yHKIJ;IICH (4) yqacTRa cneRTpa 1.12-2,16 r~Bir2 6<'3 UHTepnaJia 

),60-1,68 r3Bic2 
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<l>YHRIJ;II/lhHI 

BG("H) = C(3) + C(1) · M + C(2). Jf
2

• (3) 

BG(M) = (M- 1Usm11 fO> · (C(1) · JI + C(2) · J/2
). (4) 

r.n:e 1\1 - 3<l><l>eRTIIDHa/l Mace a, 1115 ,1111 - cyu:~ra :-.wee l\.·.?. 7r+. 71-. C(i) -
no.n:61Ip<w:~rue napaueTphl. 

AnnpoRcnMau;liii <l>YHR:UH<'H (3) yqaCTRa cncRTpa 13G0-1920 ::-.I~Bic2 

xapaRTepn3yeTc/l Jnaqeuumm y2 ( 11 )=33.26. C L=0.0000. AnnpoRcii~ra
u;nH yqacTRa 6c3 IIHTepnaJia 1600-1680 l\hl3/c2 (noi>aJana na puc. 2 cnJio
IIIHoii mmneii) npnno.n:nT I\ y2(9)=9A3. C L=OAO. 

AnnpoRcn:~.mu;nll <l>ynRu;neii (4) ~-~mcTI>a cm'I>Tpa 1120-21GO ?\hB/c
2 

xapai>Tf'pn3yeTc/l 3Haqennmm \ :t(23)=44.13. C L=O.OOG. Arrrrpoi>CIDia
u;nll yqaCTRa 6c3 nnTepnaJia 1G00-1G80 "!\hl3/c1 (rroi>a3ana na puc. 2 Toq
mum) rrpnno.n:nT I\ \:2 (21)=14.83. CL=0.83. 13 :-mm c.rr~·'I<H' 72.7 Rmt6n
nnu;ui1: D IIIII\C Ha.[( <l>OH0:!-1, <l>OH - !)8,!) ROM6HHH:UIIii. 13 IIp<'.[(IIOJIOii\C'HIIII 
HYJICDOii riiiiOTC3hl (n IIHTepnaJIP 1600-168() :!\hl3/c1 H<'T ]H'HJlhHOro <l>II3II
qpcJ.;OrO ")<l><l>CI>TH (3]) I\OJIUq('\TBO CT<lH.[(HpTHhlX OT!>JIOH<'HIIii D niii><' 11<1,[( 
<l>OH011 paDHO 7 ,3, OTHOIIICHH<' CIIrHaJI/ <l>OH - 0.7 4. 

3. lJ JiafiopaTOpHOH. CIICTC1H' .[(Jill Dhl.ll('Jl<'HHII II]HlW'<TOD C OOJILIIIOM 
ncyrrpyrocTLIO 110/KHO liCnOJIL30DHTL 3HaqeHU/l IDIIIYJILC"CI 'l<H'TIIIJ;hl, TOii\,[(1:'
CTDCHHOii HHJICTHIOII!Cii, HJIII ~TJia OTI>JIOHC'HII/l ('(i HHIIJ>HD.'l!'HII/1 OT narrpa
DJIPHUII IIY'II\a (2]. CTpyi\T:vpa o6pa3~"PTC/l n rrpou;cccax. rJI<' 

J>(7r2) < 1800:;..bl3/c , 

8( 1r[. 7r2) 2: 0. 24pa.n:. 

(5) 

(G) 

Orpnuuqcmm ( 5), ( 6 j nhl.[(<'.'IIIIOT H3 ncPn> crrei>Tpa na puc. 1 94% ( H3 
nnTepnaJia CTPYKTypu 95%) Tex IK<' nnrux Rmtonnau;nii. 'ITO n orpann
qennll ( 2). <I>nJILTpau;nro co6uTnii n Jia6op<lTopnoit ni<"T<'~H' ~toil\Ho nc
noJILJonaTh rrpn IIOCTt\HODR(1 IJ;PJIC'DOrO "').'lt':hTpOHHOfO ·>I>OH'J>IDH'HTCI. IJne
,[(t'HlH' orpaniiqcmm ( 5) na cn6op I>ou6unau;uii n cm'I>Tp :-.race na puc. 1 
y:~.t<'HLIIIaeT <l>oH n o6Jiac,Tn cTpy:hT~·pu na 48%. DDP.[(<'HIH' orpamrqennll 
(G) yueHI,III<H'T <l>OH HH 62%, UCIIOJIL30DHHIH' OOOIIX orpaHJPH'HUii CHU
maeT <l>on n oonacTn CTJ>YRTypu na G8% (2]. ·Crrei>l']l ·-HlHl><'I>Tnnnux :-.race 
K271+71- c orpaunqennmm (5), (G) IIOIW3aH na puc. 3a. I1p<'Dhlllli'HIH' 
n nntepnaJie npyi>Typu 1G00-1G80 l\hDic1 c·onaDJIII<'T 18.8 I>o~t6nnau;uii 
HH.[( cpe.[(HII11 D3ll<'III<'Hllhl11 I\OJIU~IP<TD011 I>mt6nnau;nii !J0.0±G.7 B!'OC!'.[(HIIX 
cnM:~>H'Tpnqnux 6o:Konux nnTepna.rrax no 80 l\ hl3 I t·1 • 

Anrrpom·nwtiJ;II/I <l>YHK:UII<'ii ( 3) y~mni>a <'II<'I>Tpa 1:3()().:1920 :\hl3 I c1 

xapaRT<'pii3YeTC/l 3Ha'Iennm.m \ 1 ( 11 )=~19.88. C L=O.OOOO..J. Arrrrpm,cn-

3 



!IIaUHII y-qacnm 6e3 IIHTepnana 1 GOO-I GSO :\1-->!3 I(.'!. ( nol\a3aHa · HCI puc. 3a 
cnJioiiiHOH JIIIHneii) npnno.n:nT I\ y2 (!J)=13,55, CL=O.J.!. · 

Annpoi\CIBiaiJJI/1 <l.)YHI\UIIeii (4) y-qanl\a cncRTpa 1120-2160 l\hBic2 

xapmnepn3yeTCII 3Ha"<IeHHJIMH y2 
( 23 )=..!6, 1 G, CL=0.003. AnnpoRcn!lta

mm y-qaCTI\a 6e3 HHTCpDaJia 1600-1680 l\hBir? (nol\a3aHa Ha pHC. 3a TO"<I-
1\fHIII) npiiDO)liiT K x2 (21)=16,22, C'L=0,76. B 3To:II ("JI~'"<ICH' 72,5 I\O!II6u
Hauuii n nul\e Ha.n: <l)OHO!II, <}>oH - !)6,3 Rmr6n:HanHii. B nJw.n:nono;ncHn:H 
HyJieDOH rHnOTC3hl [3] 1\0JIII"<ICCTDO C"TaH.n:apTHbiX OTI\JIOHC'HIIH D IIIII\C Ha)l 
~}lOHO!II paDHO 7,4, OTHOIIICHIIe CHrHaJII<l>.~H- 0.75. 

CneKTP Mace J{2n+n- (puc.1) c orpaHII"<ICHn:mmp(n2) ~ 1800 l\hBic 
II 8(7r[,7r2} < 0,24 pa.n:. npOTIIDOnOJIOiKIIhlMII orpaHII"<I<'HH/111 (5), (G), 
nm<a3aH Ha puc. 36. Bhl6poc n IIHTcpnanc 1600-1 GSO :\1-'lB I c2 He npo
JIDJI/IeTc/1. EcJIH 3TO pacnpc.n:eneHue pacc!lraTpnnan 1\al\ <l>oHonoe no oT
HOIIIeHIIIO K pacnpe)leJICHHIO HH pHC. 3a II HOp~IIIpODClTI> PrO no IIJIOmH.llii 
[2], 1\0JIH"<ICCTDO CTaH)laJHHhlX OTKJIOHCHIIH D OOJllHTII <Tp~·KT~'phl II3 pac
npe)lCJICHH/1 C orpaHII"<ICHII/11III ( 5). ( 6) HCI.ll <}lOHOM paDHO 8.3. OTHOIII<:'HIH' 

cumani<I)oH - 0,9. 
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Puc. 3. Pacnp<'.llC'JIPHIIJI nJneiiieHHhlX Kmi6nHaUHH no "'l<l><l><'I\TIIDHhlM :r.mc
cau1{.?7r+n--cuCTc11hl: 3a) c orpaHU"<ICHHmiii (5), (G); 36) c orpaHH"<ICHH
mm. nponm<;noJioiKHhl1III orpaHII"<I<'HIIIIU ( 5), ( 6) (cu. Tei\CT). Ha puc. 3a 
<"nJIOIIIHOH JIIIHHCH noi\a3aHa annpoRCIIMHUII/1 <}>YHRUIIPii ( 3) y-qacTI\a cneK
Tpal ,3G-1,!)2 r·1I3 I c2 6e3 HHTCpmwa 1,60-L68 r"'lB I c2 • TO"<IIWMII nol\a3aHa 
<IIlnp(n;cM!Itauli/1 <l>YHI\UUCH (4) y-qaCTI\a \IICKTpa 1,12-2.16 r">J3Ic2 OC3.HH
T<'pDaJia 1,GO-LG8 r·->Bjc2 
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4. YRa3aHnii Ha KacKa)lHhlll pacna.n:.K(1630) He E;aii.n:eHo. 
B [1,2] .llJI/1 co6hlTHii H3 nHTepnana cTpyRTyp:hl no cpanHeHHIO c .n:pyrnMn 

UHTepnana:r.m cneRTpa Mace Ha puc. 1 OTMe"<IeHa oco6eHHOCTb pacnpe.n:e

JICHIIJI DCJIII"<IIIHhl D8r 

. 8Gr = Gr(E~ni, nt)- Gr(K~nt, nl), (7) 

r.n:e 8y(E2n1, nt) - yroJI MC/R.llY nonepe"<IHhlMII n:unyJibCaMII CIICTCMhl: 
E2n1 II nt -Me3oHa, 8r(K2nt, nr) - yron Meil{.uy nonepel:!HhlMII mmyJ!b
cmm CIICTC!Iihl J{2nt II 7rr-MC30Ha, nt, 7rt - 3apJiil{CHHhlC "tJ:aCTIIUhl, BX0-
.1liimiie n pacc:r.mTpnnaeMyiD ROM6nHaUIIIO II3 cneRTpa uacc. B 6oJIDIIIeii 
-qacTII Rmr6uHauuii II3 IIHTepnana uacc cTpyRTYPhl 88r<0. Oco6eH
HOCTh npoiiDJIIICTCJI n pacnpe.n:eneHIIII R03<J.l<J.>uuneHTa acnMMeTpiiii A = 
(B- F)I(B +F) no IIHTepnanau cneRTpa Mace K2ntn!-cncTeMhl, r.n:e F-

1\0JIII"<ICCTDO Rou6nHaunii c 8Gr~O, B - c 8Gr<0. 
Ecnu K(1630)- <J.m3n"<IecRnii 3(p<J.>eRT, n orpaHII"<ICHII/l (5), (6) (ucnoJ!b-

3yiDmne oco6ennocTb npoueccon c o6pa3oBaHIIeu cTpyRTyphl) IICRJIIO"<IaiOT 
II3 IIHTepnana cTpyRTYPhl cneRTpa uacc E~n+7r- Ha puc. 1 (pOHOBhle ROM-
6uHaUIIII, )lJIJI OCTaDIIIIIXCJI ROM6IIHaUIIii B IIHTepnaJie CTpyRTyphl cneR
Tpa C 3TIIMII orpaHII"<ICHII/IMll (puc. 3a) )lOJiil{Ha Ha6JIIO)laTbCJI OC06CHHOCTb 
n pacnpe.n:eneHIIJIX yrnon Mem,zzy nonepe"<IHhlMII u:r.myJII>caMII npo.uyRTOB 
pacna.n:a K(1630), 3aperucTpHponaHHa/I paHee [1,2] II RIIHeMaTII"<IeCRII He 

cRoppenuponaHHaJi: c oco6eHH.OCTbiO npoueccon. 
JI:eiiCTDHTCJibHO, '3Ha"<ICHIIC neJill"<IIIH~ A. :n'HHTepBaJie CTpyRTYPhl 

1600-1680 l\-hfljc2 Bhl)lCJIJICTCJI II3 o6mero pacnpe)leJICHII/1 (puc. 4a), no
CTpOeHHOro )lJI/1 ROM6IIHaUIIft II3 cneRTpa MaCC Ha puc. 3a. 0TRJIOHCHIIC 
DCJIII"<IIIHhl A D · UHTepBaJie CTpyRTyphl OT cpe)lHCII B3BCIIICHHOH DCJIII'lliHhl 
A,' Dhl"<IllCJieHHOii no coce)lHIIM cuuMeTpii"<IHhlM 6oROBhlM nHTepnanaM Toro 
il{e pa3Mepa, ".l:I:JIJI pacnpe.n:eneHIIJI Ha puc. 4a xapaRTepii3yeTCJI 3Ha"<I~HIIJIMII 
x2 (1)=10,13, CL=O,OOl; )lJIII pacnpe.n:eneHIIJI mr pncA6.- ·x2

(1)=0,98, 
CD=0,32. . . 

Cne;n:onaTeJibHO, orpaHII.ieHIIJI (5), (6), ucn~Jib3YIDmiie oco6eHHOCTb 
npOUCCCOD C o6pa30DaHIICM CTpyRTyphl, IICJ1JIIOqaiOT .II3 IIHTepnaJia 1600-
1680 M3Bfc2 cneRTpa Mace K27r+7r- Ha puc.1 n ocHoBHoM<J.>oiioiihle Roi1-
6nHauuu. B 6oJibiiieii -qacTII RoM6nHauuii II3 Jmiej:mana Mace cTpyRTYPhl B 
cneRTpe Ha puc. 3a no cpanHeHIIIO c .n:pyrnMII ·IIHiepnaJiaMII cneRTpa yroJI 
MC.lKJl.Y nonepe"<IHhlMII IIMiiy~caMII cucTeMhl K2nt II n!-Me3oHa 6oJ!biiie, 
"<!eM yroJI Meil{.l~Y nonepe"<IHhlMII IIMnyJII>cauu cucTeMhl K2n!II nt -Me3oHa. 
Bo3MC))Iill0,. npoJIBJIJICTCJI BHYTPCHHJIJI 'RnacTepu3aUIIJI K(1630) II yrJIOBOii 

MOMeHT. MCil{.llY RJiac'l'epaMII. . 
l.JyncTDIITCJ!bHO R pa3)lCJICHIIIO CTpyRTyphl Ha )lBe pa3HhlC -qaCTII II pac-

npe)leJICHIIC no BCJIII"<IIIHC 8}.![y 5 
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PHc. 4. Pacnpe.neJiemm neJIMtiHHLI A = (B - F)/(B + F) no_n:nrep
-1laJI~n.r cneRrpa uacc K~1r+1r- -cn:er<>MLI, r.ne F_-: Ronn:trenno RoM6n:nann:ft 
<_: 68r~O, 'B :.. c t58r<O (eM. reRcr)._ 4a) pacnpe.neJIPHn:e .nJIJI co6u
in:ii 'n:3- crreRrpa na pric. 3a, _ 46) pacrrp'e.nenenn:e .nmr _ coourn:ii: H3 crreRTpa 

, :a:a pn:c. 36. Tiy:HRrnp - ~mrrpoRcn:Matinl.r pacnpe.ne.irenn:ii: 6P3 n:HrepnaJia 
_ 1,60-1;68T::>B/c2 <j}yHRUMe:ii (3). floRa3aHLI <Jlpan.IeHTLI-}>acnpe,neJICHllH , 
-_ .n"Jffi:MHTcpnaJia crpyRrypu n: coce.nnn:x- cn:r,;uerpn:trHLIX fimwnux n:nrepna-
- non Tora me pa3Mepa 

t5Air = (.Mr(K27r1) + kfr(1ri}]- (1\h(K2Hi) +11fr(7r})],- (8) 

r.ne J.l!T = ( 1Vf2 + p} )112 - nonepetrnan M~cc;~ B 6oJihlliPii: tracrn: ROM6n
nann:fi MJ n:nrepnaJia Mace crpyRTYPLI no cpan:a:emno c .npyrn:Mn n:nrep
naJim,l:n cneRrpa :a:a puc. 3a cyMMa nonepetrHhTX Mace l'l:-~~rrt n 1r~ 6oJihllle 
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I 

cy1n1LI nonepetrHLIX ~race !'l:-~7r) u rrt. OrKJIOHCHIIP :KcnciHimuneHnl acu~r-
1rerpuu A = ( n-F)/ ( n +F) ( fll{' F - }';OJilltiP<TDO D3DPlliC'HHhlX I><ni6Jma
uuii c !J'-Ur ~ 0. B - c !JAh < 0) n o6m-H·ru npyu~·pLI or cpe.nneft DJne
lliE'HHoii D<'JUitiiiHLI _.-1_, DhltiiiCJI<'HHoii no cocennu~r cm.nrerpHtiHLI~I 6o~>onLI~I 
unrepnana~r roro me pa31rcpa. xapa~>repii3,YCTCFI 3HatiPHIIIDIII \ 2

( 1 )=5.13. 
CL=0.02. 

Ha puc. 5a. 56 no~>aJaHLI pacnJWl!eJICHIIJI I>WHl>cimrurenra annnrerpnii 
A no unrepnanm.r cnc~>rpon 1raec na puc. 3a. 36 c-oornPrcrncnno. F -
l>OJillti<'CTDO D3DPlliCHHhlX 1>01IOIIHHUUii: C 88r ~ () II t'IJJ.r ~ 0. ll - 1>0-
JIIIti<'l'TDO D3D<'lll<'HHLIX I>0116nnauuii: c li8r < 0 u bJf-r < 0. Arrnpo
~>cnllmrruJI cl>.YHKUH<'ii ( 3) pacnp<' liCJI<'HIIJI Ha puc. 5a 6P3 unrepnaJia II c 
liHTCJ>DilJI0!\1 CTJ>YKT,Yphl Xapai>T<'pii3.VCTCJI. COOTD<'TCTDf'HHO. 3H<1til'HIImiU 
\ 2 (5)=4,13, CL=0,53 II \ 2(G)=2f.ss: CL = 9 X w-~>. Arrnpoi>cmraunJI 
<l>~'HI\UIIf'ii ( 3) aHaJIOfUtiHOfO pacnp<' _n('JICHIIJI Ha puc-.. jfi ll}>liDOliUT I\ 3Ha
~('HJ!JI1I \ 2 (5)=1,02, CL=0.9G (6<'3 IIHT<'pnaml npy~r~·pLT) II\ 2 (6)=2.97 . 
C L=0,81 ( c IIHrepnaJio:r.r crpy~>rypLI ). Or~>.JIOHf'HII<' nemi'IIIHLI .--l n unrep
naJI<' crpyin_ypLI OT Cpf'l!Hf'ii D3D<'lliC'HHOii D<'JIUtiJIHLI .--l. llJ,J'IIIC'.ll<'HHOii ITO 
cocPliHUlll CJB11I<'TPII~HLIM 6oi>ODLI!II unrepnamur roro ;t;C' paJ~u·pa. xapa~>

T<'IJIIJY<'TCJI 3Ha'Il'HIIJIMII \ 2 (1 )=16.83. CL = .J X 10-~ lVIJI pacnJ><'lll'JICHIIJI 
na puc. 5a u \ :~( 1 )=1,39," C L = 0.2.J iln11 anaJiorii'IHOro pac-rrpc•neJICHliJI 
na puc. 56. 

Ha6monaeua11 ocoocnnocih (puc. Ga) I>IIH<'!IIaTIIti<'c-~>n H<' c~>oppc
nuponana C OfillliiM 1\0JIIItieCTDOM COOhlTIIll D IIHTf'pDaJI<' ~1CHT CTpy~>rypLI 
(piic. 3a} II orJIIItiaer rpynny co6LITIIH II3 ::>roro IIHrt•pna.rra. 

HcT ocofiennocrii n pacnJH'li<'JI<'HIIJIX yrnon pa3JI1;ra ~H'il\1!~· rrpony~>nnm 
pacna.na eTpyRTypLI. He npo~nJIJiercSI crariiCIIIti<'<"I\1! JHatiJDiaJI cico6£'H
H<>eTh D pacnpel!eJieHHJIX yrJIOD 11Cll'll~' noncpPtiHhl~HI li:Ifll,YJihC<UHI OTli£'Jlh
HhlX nropiitiHLIX ~acrun, 'uanpn:r.rep 1 f)T(J{~, r.t) - (-).,-(J\·_~1 • r.) ). Oc(>fiPH
HOCTh n pacrrpeneJienruix :ri:nnapna:Hr!mx Dt'JIH~n~ 'M+r< /lJh. noJ:w)n-;~o. 
yRa3Limwr na ro, trro crl)yKi'ypa c'oci-mir n:3 nn~·x KTiiH·r(·pori A-27r+ n 
1r-, npoerjnmcrne:H:Ho pa31I<'JI1;HHLIX ~H·mn~/ co6c)ii U<'HTpofwn-;HLI:\1 6aph£'
pmr. Tioxomnc MO.i:l:eJIII Y31\UX. :')}';30Tliti<'<"l>I1~ !\IH<;roi>nap:KODhlX anp<HIHLIX 
COCTOJIHIIii, nJWliC:Ka3LIDaiOIIlli<' IIX RJIHCT<'J>HYI<> <:Ti>~·I>rypy ii op6nraJihHhiii 
.M011PHT 1H'/R.ll_V 1\JIHCTCpaMII. II3~'tiHJIUC'h D TPOp<:TII~H'<"I\IIXJ>ilflOTilX. HiliiJ>U
MCJ> n (.J]. CorniH'H03TIIM M<lliPJIJIM :~omJiaJI llii-Ipnm~ (3al!<']lih~>a no np<;~I<'Hn 
pacnana) :,>1\JOTllti<'CI\IIX 1-IHOfOKDHJ;HC>DhlX COCTOJIHIIii: ooycJIODJJ<'Hil <",Ylll<'
CTD~HHll<'lii UD<'THLIX RJiacrepon n ll<'Hrpo6c•mnoro fiaph<'pa :\I<'ihll~· mnm. 

5. B np£",nnonomemm p<'30Hanc:Horo (·ocroJIHIIII K.~•r.+ r.- aHaJIII3npo
namrn pacnp<'ll<-'JICHHJI cofiLITIIii no ~><wnn~T~· ~Tmt ~H'il\lr~· HI>JniilJihi<> ~> 
rrJiociwcrn pac-rrana D03110il\Horo JiPJcmanca n' cm·rc;::-.u• noi><lJI J><'JOHanca n 

- ' . 
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Pnc.5. Pacrrpc.n:eJIE'HIIJI neJinqimLI'A. = (B·- F)/(B +F) ITO liHTepna
mi"hi crre:K'Ti)a 1mcc K27r+7r- -cn:~re:MIJ, r.n:e F - KOJIIi:qccrno K0116nHai(liH c 
tSHr~O n fi11fr?:.O, B - c bGi<:O Ii: tillfrdl (eM; TeKcr). 5a} pacrrpe.n:e
JicHne :Umi co6niTHii Ii3 crreKrpa Ha pile. 3a, 56) pacrrpP.n:eJieHne .l(JIII co6IJ-

, rn'ii' II3 ciieKrpa Ha !me. 36. ITymnup· - arrrrpoKcn~rauim pacrrpe.n:eJieHIIii 
6e3 H~Tcpna.ir~ 1,60-1,68 r3BI c2 <l>YHKUIIl'ii ( 3). ITona_Jai~hl <l>p~1fMCHTIJ 
pacrrpe.n:eJieHuii .llJIII IIHTepnaJia crpy:hrypLI u· coc<> llHIIX cuMuerpuqHJJX 
6ononLix ·uH:rcj:maJion roro 11\e pa3MCIH1. 

ero co6crneHHLI1! HanpanJIE'HliCM .l(llllil>CHIIJI n C.U.M. 7t-p-n3aiiMO,lleifcTBliH 
( Co.58( n/\_?.,.+.,.-, p 1{~.,.+.,.-) ). ,[(Jill nlin>H~X pacrra~on "ra:KliE' pacnpc.n:eJie'.: 
HIIJI MOiKHO oiUICIJnaTL CJMMOH IIOJIIIHOMOB Jlell\aHllpa q(iTHC>ll CTeiieHli C 
1IilRCIH.IaJII.HOll cierreHblO 2.J, r.n:e .J - CllliH pe30HHHCa [5]. ITpu cmme, 
paniim.i HyJrro, pacnpe.n:eJieHu~ .n:oJimH:o 6IJTL uJorporrHLIU. -
· Ha I)ilc~ 6 no:KaJ.amt pacripe.n:eJI~H~III Cos8(nKo.,.+.,.-, PI,·n.,.+.,.-) .llJIII co-

6IJriiii H3 IIHicpnaJia crpyKrypLI 1600~1680 :t-.·hBjc2 II <·oc;~llHIIX cuMMe-
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c 0 sJi. ( n,<~~+nc- I p K~YT~:tr:;) 
Pnc. 6. Pacrrpe.n:eJieHirn no KOCIIHycy yrJia · MeiR.ll_y HopMaJILIO K ITJIO
CI\OCTII- pacrra.n:a B03MO)!{HOfO pe30HaHca B CliCTCMC IIOKOJI. pe30HaHCa · 
n ero co6crneHHLI1I Harrpa:BJieHneM .n:nnmeHliJI n c.u;u. 7r-p-n3auMo.n:eiicT
nnii .l(JIJI"C06IJTliH II3 CIICRTpa Ha piiC. 3a: 6a) II3 IIHTE'pBaJIOB 1,44-1,60, 
1,52-·f,60T3Bic2;· 66} li3 IiHrepnaJIOB 1,68~1,84, 1,68-1,76 r3Bic2; 6n) li3 .. 
nHiepnaJl:a i,60~1;68 P3Bic2 ~ niTpnxoniui JiliHliJI"- cpe.n:Hee nJneiiiemioe 
pacrrpe.n:eJieHIIe II3 IIHTepnaJIOB 1,52-1,60, 1,68-1,76 r3Bic2 ; 6r) pa3HOCTL 
pacrrpe.n:eJieHIIii, ri6:Ra3aHHLIX H:a pile. 6ri; 6.n:) pacnpeneJiemie .llJIJI co6IJTIIii 
II3. im"repna.ITa 1,60-1,68 P::'IB I c2 crre:Rrpa Ha piic; 3a; IIITpnxonaJI Jlllinffi -
pacnpe.n:eJiemie .n:JIJI co6Li:rnii H3 IIHTepmiJia' 1,60: 1-;68 r3B I c2 crreKrpa Ha 
pliC. 36, HOJYMIIponaHHOe Ha ROJIIIqecTBO q)OHOBIJX K01!6IIHaUIIH B 06JiaCTll 
no3:ri1:i'>ili:Horo pe3oHaHca ( ci1:.TeKCT );' 6e) · pa3HOCTL pacrrpe.n:eJieHIIii; noRa
JaHimx · :H:a pnc: 6.n:. · ITo:KaJa:Ha arr~poKcii1IaUliJI pacrrpe.n:eJieHnii cyMMoii 
IIOjUIHO:M<)B JleHmH.zlPa- C MaKCII11:aJILHOH CTtmeHLIO 6 (piiC. 6n), C MaKCII
MaJILHOH CTeneHLIO 4 (piiC. 6r,6e) 

. ·.;_. l .. ": ._ 
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TpH"<IHhlX OOROBhlX HHTCpBaJIOB B CIIeRTpC C ori)aHH"<ICHJIIDIH. ( 5), ( 6), IIpH

BC,UCHHOM Ha pnc. 3a. Pacrrpe.n;eJieHne .UJIFI co6LITHH n3'o6Jiacni cl:pyRTYPhl 

(pnc. 6B) OTJIJI"<IaCTCJI OT pacrrpe,n;eJI~HHH ,UJrn COOhlTliH H3 O~l\ODhlX liHTCp

naJIOB (pnc. 6a, 66), ero arrrrpORCJIMaUIIJI B rrpe,UIIOJIOii\CHHli JI30TpOIIHH 
rrpnno.n;HT R yponHIO .n;ocTm3epHoc~n CL. =. 1%. CoornercrneHHo, arr

rrpoRcnMaUHJI pacrrpe,UCJICHHH H3 6oRODhlX JIHTepnaJIOD D IIJW,UIIOJIO/KCHHH 

JI30Tp0IIHH xapaRTCpli3JCTCJI 3Hal:ICHIIJIMJI: 

1520-1600 MaB/c
2

, CL = 45%; 

1440-1600 MaB/c
2

, CL =58%; 

. 1680-1760 !vbD/r:t. CL = 34%; 
"' 

1680-1840 !vhB/c:t. CL = 65%. 

CJie.n;onaTeJILHO, pacrrpe,n;eJieHHJI .UJIFI co6LITHii H3 6oRonLix nHrepnaJion 

6JIH3RH R H30TpOIIHhl"~>L Oco6eHHOCTh pacrrpe,n;eJieHHFI .UJIFI co6LITHH n3 o6-

JiaCTH cTpyRrypLI, B03MO/KHO, cnJI3aHa co crrnHoM pe3oHaHca. Ha pnc. 6n, 

RpOMC pacrrpe,UCJICHHJI ,UJIJI co6LITliH 1!3 o6JiaCTli CTpJRTJphl, IIITpHXODOH 

JiliHliCH IIORa3aHO cpe,UHCC B3DCIIICHHOC pacrrpe,UCJICHliC 1!3 COCC,UHHX CliM

MCTplil:!HhlX 6oRODhlX IIHTepnaJion no 80 MaB/c2
• Pa3HOCTh 3TliX pac

rrpe,n;eJieHnii - Ha pnc. 6r. OrrncaHHC pacrrpe,n;eJICHHFI JI3 oon'acTJI CTpyR

TYPhl .(pnc. 6n) n rrpe.nrroJio/KeHIIII H30Tporrnn cpoHonoro pacrrpe,n;eJieHHJI 

n c Dhl"<IiiTaHIICM cpoHonoro pacrrpe,n;eJieHHJI (pnc. 6r). cocranJieHHoro no 

pacrrpe,UCJICHIIJIM 1!3 6oROBhlX JIHTCpDaJIOD, CYMMOH IIOJiliHOMOD JlemaH,n;pa 

c MaRcnMaJihHOH cTerreHhiO 2J = 0, 2, 4, 6 rrpnno.n;HT, coorne:r:cTneHHO, R 

3Ha"<IeHnmr C L = 1%, 1%, 42%,73% n C L = 3%, 20%.48%,29%. 
l13y"<Iae?-roe pacrrpe.n;eJieHne .n;JIJI co6LIT~ii n3 o6JiacTn crpyKrypLI n crreR

Tpe C orpaHJI"<ICHliJIMJI (5), (6), IIORa3aHHOM Ha pHC. 3a, OTJIH"<IHC'TCFI OT pac

IIpC,UCJICHHFI ,n;JIJI co6LITHH II3 o6JiaCTII cTpJRTYPhl n c:rreRTJ>P Ha pnc. 36. 

IIocJie.n;Hee pacrrpe,n;eJieHne 6oJiee n3orporrHo, yponcHL nononepHOCTH 

rrpn arrrrpoRcnMauun aToro pacrrpeneJieHHFI n IIJWlliiOJioiK<>HHII n3oTpo

rru~ C L = 13%. Ha pnc. 6n, RpoMe pacrrpe,n;eJiemw .UJIFI co6LITIIii II3 

06JiaCTli CTpyRTypLI D CIICRTpe Ha pnc. 3a, IIITpHXODOH JIHHHCU IIORa3aHO 

pacrrpeneJieHne ,n;JIJI co6LITIIH II3 o6JiaCTH CTPYKTYPLI Ha pnc. 36, HopMII
ponaHHoe Ha cpoH n3 96,3 co6LITnii:, oueHKa KoToporo nriua n pa3.n;eJic 

3. Pa3HOCTh 3TliX pacrrpe,n;eJieHnii (puc. 6e) orrncaHa c~v~moii rroJinHoMon 

JlemaHJlpa C MaRCliMaJILHOH CTCIICHLIO 2.J = 0, 2, 4. G: COOTDCTCTDCHHO, 

CL.= 4%,40%,79%,59%. 
B COOTDCTCTDHli CO C,UeJiaHHhlMli OUCHRaMII 3Hal:IeHJit• l'IIJIHa D03MO/K

HOro pc30HaHcHoro cocTOJIHHII J > 0. TaRnc me pc3~'JILTaThl (u rrpoJin

JICHue nHyTpeHHeii: KJiacrcpn3aunu E ( 1630)) rroJiy"<IeHhl rrpn nhl,UCJICHIIH 

rrp~ueccon c orpaHII"<ICHHIIMII (2). 
6. CTpJRTypa o6pa3yeTc1I n rrpoueccax c 6oJII>IIIoii: He~vrrpyrocTLIO, c 

/ 6oJILIIIII!.IH rrepe,n;aHHhlMH nurryJThcaMII. BoJILIIIaFI MHOii\PCTD<'HHOCTL nro-

10 

J>H"<IHLIX "<IacTuu n rrpoueccax ( 1) ymP IIJH'lliiO.'Iaraer fioJILIIUH' "<ICTLipi.ixrur
nyJILChl, IIeJ>enanaeMLie or cTa.'II\IJDaiOrUIIXCII "<Iacn!u nropnqHhl:.r. Dnonn

l\Ihle orpaHUql'Hllll ( 5), ( 6) DhlllPJIIIK>I IIJHlUPCThl l" DhlC"OI\IDIH 3HaqeHII1l:\III 
II<'pe naHHhlX rnmy.'ILcon. 

IlpOU<'CChl ( 1) !IIOii\Ho rrpencranun l\afi 

- .( r.·o + - l -n+ r.I PI -+ .. n .• "1 7il 1i2 • (9) 

rne OC1J>IIOHHa1I CIICTCl\Ia fl+ DRJIIOqa<'T B C<'OII IIOJIOii\lii<'JILHO 3C1J>1Iil\<'HHJ10 

"<IC1CTIIU_\' ht II H<'HT}JClJILHhle qaCTIIUhl .\'0 • He 3<1JWriiCTJ>UJlOBC1HHLie D I\a
"1-ll'p<'. Cpc·nHn<' 3HaqeHnJI n<'JinquH t'(7i{ -+ A'_?lft..-1). t'(7i[ -+ r.i). 

t'(pl -+ fl+) D {r3Bjcf ,UJIII COOLITIIH II3 IIHH'pnaJia CTJl.\'1\T,Vphl D CIIel\
Tpax ~IaCC, IIOI\C13ClHHhlX Ha })II C. 3a II 36. JlClBHhl. COOTD<'TCTDPHHO 

2, 93 ± 0, 27, 3, 69 ± 0, 20, 3. 85 ± 0. 31 U3 cm'Hpa Ha puc. 3a; 

3, 64 ± 0, 30, 1, 18 ± 0, 11, 2, 04 ± 0, 19 U3 Cll<'KTpa Ha puc. 36. 

3HaqeHU1I < t' ( 1r] -+ E2r.t7rl) > n npeneJiax oiiinool\ :.ra.'Io orJiuqarorcJI. 
Qqcnn.n;Ho 6oJILllloe OTJiuque 3HaqcHuft < t'( r.[ -+ "i) >. 3HaqcHue 

< f'(pl -+ fl+) > ,UJIJI C06hlTIIH II3 UHTepnaJia CTpyRrnm D CIICRTpe Ha 

puc. 3a cymeCTBl'HHO Dhlnie, l:IeU 3Ha"<IeHue 3TOH Df'JIIIqJIHhl ll.'IFI C06hlTIIH 
II3 UHTepnaJia crpyl.i-yphl n crreKTpe Ha puc. 36. 

~ ' . . 

OBCYlli.llEHME , .. 

1. I3 7i~p-D3<1U1!0,Ueii:cTBIIFIXTIJ>II lG 'r"'lB /c. Dhlllt'JII'Hhl npou('("('hl c YJ~ 
Koii: cTpyKTy})ott n 'crrciTJ>e a<I><l>('KinniiJ.n:: Mace n·2;.+ ;.- {J/, ~ JG29 ± 
7IvhB/c

2
, r = 16:f~M3D/r2 (IJ). ·Hai{ziC'HLI OCtlO!'HIIO(TJI 'i\IIH!'liaTJiqe

CKUX pacnpC'llPJICHllii:, ol-.illitiaJOmiw' ri~l·nny COOLITUii 113 .JIBTI~pnaJ:I;{. npYli~ 
Typu, CDIIJilHHhle:· no3ito/KHO, <-' urx<lHlf3Gilli':imyTJ)('FIII<;ii 1\JJ;\/rq.iiiJaumi'n 

CIIUHOM :'lR30Tlll:IeCROr0 peJOHfiH'eiri)r!) coc'ioiiiiii{ .. ··ciilYI\T~0}ia '<i6pil3Jl'Tdi 
n .. rrpout>ccax'c fioJILUiruru nc}ll'n<l.HHLI"~>HI n?-rn\;.iii.caim. n (·roJI~m>nc;Himx e 
6onLili(!nucyrrp)-r(lcT:t.ro. : · · • ·. · · .· ·· ·# ·• •. · •· • 

Ha noir me 3Kcncp:Hirc:HnlJiLHo!lt "~>taTC'pnmw <'.im6Liii ~;J~Ii:if nLifipoc n 
o6Jiacrii · AI~ccL! /\( i 630 }. npir · fio.riLumx II<'pc iii{IiHLI\: · inm~-.~i.cax ontPqcH 
TaRmc n c·neKTpilX·Macc Clii:T!'M J\+rr+7i-7i~; A~:-7itfr+;[+. J\~t..-+7i+7i-7i
(' cy"~>iMapiiLIM:·me:Kiplll:Ie<;Ru1r 3aJm.z.iou iiyJii. [1). · · . 

AHaJIU3 orryfiJIIII\OBClliHLlX j.iafioT IIrlKHJaJI. "<ITO n llJlYrHX "·)I\("ll!'pmiPHTax 
P<'JOHaHcHLiccoeroiiHIIn Km7r~(·ucn•u (111 ~ 2) n ocHoJmo:.i nJy~IaJIIH"L n 

IICJ>IIt}lCJ>H~l<'CI\iiX n:Jam.I(lJlCHCTniiiiX,· D lliJOU!'CntX !" ~IHJihl:.III lli'JH;llilHHhl~In 
nurryJIL<"aJIIII. I3 cy?-iirapHLIX l\miiiiiJIIITIIDIILIX <"III'fiTpax )mcc (A-iii)11-

cncTc?-r, COCTilBJI!'HHhlX IIO pe3yJILTaTaM l\Hl\I!'JlHhlX ·~1\!"IIPJHilllt'HTOD. rrpn 
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CrJiaii\HDaHIIII CTaTIICTIIqec:KIIX rn:v~IOD TIJ>OIIDJHICTCJI CJiaOLIM _\'31\IIM nLI6poc 
n o6nacru 1630 1vhB/c2 [1]. ' _ 

B reoper:Hqecl\IIX pa6orax, Hanpiurc·p [G]. o6c.'·mnancJI noucn Y3I\JIX 
3:h30TJiqCCI\IIX !.IHOroimapl\OllhlX II riiOJ>liJIHLIX COCTOJIHIIii D TipOUC'CCaX C 

60Jiblliii!.Ili nepenaHHLI!IIII II!.ITIYJII>CmiU. 00_\TJIODJICHHLIX oapiiOHHLIM Ofi1IC
HOM. ITpennonaraercJI, qro o6pa3onaHne 3TUX coeTOJIHnii n nono6HLIX 

-npoueccaX npn OTHOCJITeJibHO HCDLICOI\HX 3HPpriiJIX JIOJiil\HO OLITb OOJICC 
3(l)(pC:KTHDHLIM. ceqeHIIII COTIOCTaDJI!IILI C ceqeHHmlll ofipa30DaHJIJI ofiiJq

HLIX pe30HaHCOD. 
B 3:KcnepmieHTe, nLITIOJIHCHHOM Ha rnnpoEoanneprypHmi OJ! EGA-cne

I\Tp01IeTpe CERN npu II!IITIYJII>Cax nepnnqHIJX x- -~H'30HOD 10 f3B/c. 
u3yqanac1> peaKUHJI K-p-+-g'l1f+7r-n [7]. B cnel\TlH' ~mcc -g'J7r+7r--cu
cre:MLI Ha6monaercJI nLI6poc n HHTepnane 1GOOc1660 l\hB/c:~. ITpenLI
rneime nLI6poca Han (pOHOM 6onee rpex craHnapTHLIX or:KJioHeHnii. B [7] 

orueqeHo, qr:o cpenn 3aperncrpnponaHHLIX co6Lirnii c JJ(-g'J;r+7r-) < 
2 faBjc2 OKOJIO 10% uueJIU t'(p-+n) 2: 0,8(f·:lBjc)2

. l\·loil\HO TIJWnTIOJia
raTb, qro y3KIII1: nLI6poc n IIHTepnaJie, coorncrcr:Dyrorneu o6nacru 1mccLI 
K(1630), npoJIDIIJICJI II:t.IeHHO n 3TOH qacrn co6LITIIH e fioJII>lliii:t.m nepe
naHHLIMH mmyJII>CaMH (KaK II n 7r-p~n3aU1IOJIPMCTDIIJIX npu 16 f3Bjc) Ha 
cpoHe (l)parMeHrarinoHHLIX npoueccon. 

2. · PaH~e n ciicni~mx co crpaHHLIMII qacruua:t.m 6LIJIJI 3aperiierpiipo
naHLI nne Y3Kne 3K3ornqccl\uc 6apuoHHLie crpyKrypLI N(3520) u ~(3170) 
[8], ux ocooeHHOCTH cxoiRH c oco6eHHocrm:i:u K(1630). 

EapiiOHHaJI ,crpyKrypa N(3520) 'c 1\I :;:::: 3521:!:3 l\hB/c
2

, r = 
6:~ 1 . .l'vbBjc2 o6HapyiRCHa B 7r-p-naauuonei1:CTDIIJIX npn 1Gf''>B/c n cneK
TPC;' 11~cc K~ J(+ ]J1f~ 1r- [9]. Ha6nronarorcJI oco6~J;IHO('TII niiHC1IaTnqecKIIX 
pacnpe.n:gne:lmii, ornnqaro~ne rpynny cooLITIIM II3 IIHTC'pnana crpyKryphl, 
CDH3aHHLIC c 11CXaHII3~1011 ee o6pa30DaHuii II pacnana. n 6onnrneii qacTII 

~ ·. ' . '' ' . . . .. . ' . ' -
co-6LITllii II3 o6JiaCTII nn:Ka POcT<lHJI. OT:KJI.) n c.u.u. n-~ ]J-n~anuonciicrnnii 
CII~Te~m f{_~J{f ]JIT-1f~ HanpanJieHa D nonyccllC'PY. nepniiqHoro- 7[--Me30Ha, 
< t'(p

1
-+ K.?J{+p7r_7r_) > = 6,3±0,6 (f·:lB/~·) 2 . ITon_\·qcHo yKa3aHIIe Ha 

Kna3IInnyxqannqHocTI>.npoueccon co6pa3onaHIIC:t.LN(3520). - · 
. _BapiioH~aJI crpyRrypa 2:(3170) c !IJ = 3170±5 M")B/r::~, f<::20 MaBjc

2 

o6Ha PYiRCHa n. nnyx HC3aDIICIIMhlX 3KCnepnMeHTaX ( !{- ]J-B3c~IIMOJieiicTDIIJI 
npii 6,5 II 8,25 f3B/c) II pacnanaercJI Ha ~J(J{_ + (2: )27r, Af{ K + (2:)27r, 
3[( + (2:)37r [10]. CrpyKrypa o6pa3ycrcJin Kna3IInnyxqacTII"tiHLIX npo
ucccax, B C.U.1I. x-zrn3aii110neiicTDIIii HanpanJieHa.n TIOJIYC(pepy HaJie
Taromcro. !{~ -:t.Ie3oHa; cnenonarenn~o, TaKiRe o6pa3ycTcJI n npoueccax c 
6oni>rnii:mr nepcnaHHLIMII n:t.mynncimn. 
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I1HrepnpeTaUIIJI K(1630), N(3520), I:(3170), B03110/I\Ho, CDJI3aHa c 
CYlll<'CTDODHHliCU 3K30TIIqeCKIIX MHOrOimapKODhlX IIJIU riifipiiJIHhlX COCTO
JIHIIH. Cnoama/I uneTonaJI crpyKrypa 3K3oruqecKIIX anpoHon :t.IOiReT npn
noniiTI> I\ oco6C'HHocr.irM n nx JIIIHaMIIqec:KIIX cnoiicrnax, OTJIIIqaromnu nx 
OT II3DCCTHLIX anpoHHLIX COCTOJIHIIM [4,6] .. 

3. ,lJ)IJI DLIJICHCHIIJI norrpocon, CDJI3aHHLIX C CYlliCCTDOBaHHCM, CBOH- . 
CTDa1UI II He06LiqHIJ11 MCXaHJI3110~1 o6pa30DaHIIJI o6cyiRJiaCMLIX II npyriiX 
D03MOiKHLIX 3I\30TUqecKIIX CTpyKTyp, He06XOJIII1ILI CIICTCMaTIIqecKIIC UC
CJienonaHUJI 1IaJIOII3yqeHHLIX npoueccon c 6omrnmm nepenannorMII nM
nym.cauu npn OTHOCIITCJibHO HCBhlCOKIIX 3HepriiJIX. YrJihl OTKJIOHCHIIII BTO
piiqHIJX qacTIIU or Haneraromeu nepnnqHoi1: qacTIIUhl n npoueccax c 6~JII>
rnnMII nepenaHHLI1III IIMTIYJII>CaMII II1ICIOT fiOJiblliiiC 3HaqeHJIJI D CIICTCMe 
noKoJI 1IIIlliC'Hn [1,9]. Per~crpauu~ nTopiiqHLIX qacrnu n .orpaHnqeHHOM 
TICpCJIHf~1I I\OH)TC D 3KCTICpiiMCHTaX Ha CTICKTpOMeTpaX C orpaHIIqCHHhlM 
<1KCCTITaHC01f 110il\CT npiiDOJIIITb K TIOTCpe TipOUCCCOD C ofipa30DaHJieM yKa-
3aHHLIX ~'l:K30TIIqccKIIX CTpyKTyp. I13yqeHIIC 3TIIX TipOUCCCOB B03MOiRHO 
Ha ycTaHODKaX C 47r-rCOMeTpiieit IIJIII CTICUIIaJibHOH TpiirrepHoit CIICTCMOH. 
.LJ:nJI TIOCTaHOD:KII nonofiHLIX UCJieDLIX 3JIC:KTpOHHLIX 3:KCTICpiiMCHTOB, TIO
DIIniiMOMy, :t.IOiRHO IICTIOJII>3onaTI> cnoco6 (lmJII>Tpaunn co6orriiii n na6opa
ropHoii: CIICTCMC, TIOKa3aHIILIH D pa6oTe. 

AnropLI 6naronapJIT CERN. 3a npenocranneHHYIO noJMOiRHOCTI> o6pa-
6oTKII (l>oTOCHII:r.mon o6nyqeHIIJI 7r--Mc3oHauu npii 16 faB f c nnyxuerpo
nofi DOJIOpOJIHOll TIY3LipbKODOH KaMepLI. 3a TIOJIC3HLie 06Cyll\.ll:CHIIJI aBTOpLI 
npii3HaTeJILHLI B.JI.Jiro6ornnuy, B.H.fleqeHony. 
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