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ffi.A.6aTycoB, C.A.6yHHTOB, O.M.KY3He40B, B.B.n~KOB, I 

B .111. TpeTbHK , •
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II1HCTLt1TyT $Lt13Lt1KLt1 BbICOKLt1X 3HeprLt1Iii, CepnyxoB perf1CTpf1pOBaTb npo6erf1 04apOBaHHblX 4aCTIfLJ. .n;o pacnaza. npstMoe 

6.BLt1Jlb4Lt1HCKa, r.BLt1Jlb4Lt1HCK~, B.BoJlbTep, 6. BOVtceK, Ha6J1IO.n;eHf1e Ka~.n;oro f1S pacna.n;OB f1 BOSMO~HOCTb f1X .n;eTaJlbHOrO
A.OJlbWeBCKLt1, A.ffipaK 
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HOBbIe lflf13f14eCKf1e peSYJlbTaTbI .n;axe na He60JlbWoR CTaTI1CTI1Ke.X.LtepHeB
 

II1HCTLt1TyT HAepHblx Lt1CCneAOBaHLt111i ~ HAepHOVt 3HepreTLt1KLt1 6AH,
 UeJlb 3KCnepf1MeHTa COCTOSUIa B nOf1CKe· f1 f1CCJle.n;OBaHf1f1 

CO$~H 04apOBaHHblX 4aCTI1LJ. BO BsaHMo.n;eRcTBHSlX HeRTPHHO C 5UU>aMH B 

M.II1BaHoBa ~OT03MYJlbCHH. 3 KcnepHMeHT E-564 / 11 6blJl BblnOJIHeH rH6pH,llHoR
nnOBALt1BCKLt1Vt YHLt1BepCLt1TeT, HP6 

MeTO,ltHKoR: BepillHHHblM .n;eTel<TopOM cJ/Y:Ef1J1a st.n;epHast ~OT03MYJlbCHst, a B
n.BOVJBOALt1K, B.CMapT 

Ka4eCTBe CHCTeMbl ueJleYKaaaHHSI H BHeillHero .n;eTeKTopa BTOPH4HMX<l>HAn, 6aTaBLt1H, CWA 
r.py6Lt1H 4aCTI1LJ. HCnOJlbSOBaJlaCb 15-lflYTOBaSl nyaMpbKOBast KaMepa (nK) ~HA]. 

",111 111 T, LtLt1KarO, CWA OT .n:pyrf1X aHa.norW..iHblX rf16pf1.lOiblX OnbITOB E-531 (eJIHAJI) 12{ WA-17 

P. AMMap, tJ.m. rp3CC, P. tJ.3BLt1C, H. KBaK, , tJ.. Korinam«, (UEPH)/3/, E-247 (4)HAJI)141 HE-111 (~~B3,CeDnYXoB)/513KcnepHMeHT 

P.PaVJMep, P.CTaMn 
E -564 (~HA]) OTJll14aeTCSf PSI.n;OM MeT0llJ.14eCKHX oco6eHHocTeR:KaH3aCCKlI1VJ YHLt1BepCLt1TeT, Jloypeuc , CWA 

- Bnepsue SI.n;epHaSl ~OT03MYJIbCHSI 6blJla nOMem.eHa BHYTPI1 pacoseroT.6apHeT, P.BLt1nKC, C.KpmLt1BAmLt1HCKLt1, tJ.m.nOPA, 
'p.P03eH6naAT 06beMa KPHoreHHoR nyablpbKoBOA KaMephl. 3TO o6ecne4HBaJIO 

BaWLt1HrTOHCKLt1VJ YHLt1BepCLt1TeT, CLt13TJl,. CWA . MaKCHMa~bHMA aKCenTaHC .ltJlSl BTOPH4HMX 4aCTI1LJ. H COKpaJIJ,aJlO .n;o 

A.6aKLt14, n.nLt1K 1.\ MHHHMYMa. (0,6 CM HepXaBelOlII,eR CTaJlH) "MepTBYIO SOHY" Mez.n;y 
CLt1AHeVJCKlr1~ yHlr1BepCLt1TeT, ABCTpaJllr1R 

~OT03MY~CHeR H pa604HM Bem.eCTBOM nK. 
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- nOCI\OJIbl\Y TeMoepaTypa paoosero BelIl,eCTBa nK COCTaBJI5IJIa N 

30 IC, cneUJ-1a-UbHO JlJI5I 31\CnepYlMeHTa 8 CCCP 6blJIa paspaoowHa/f;j1 YI 

Y1arOTOBJIeHa I\pYlOreHHO-\.lYBCTBYlTeJIbHa51 (f>OT03MYJIbCI1Sl nma 6P-2K. 

COXpaH5IIOIlI,a51 .l.lO - 80% cBoe~ nepBOHay.aJIbHO~ Y.yBcTBYlTeJIbHOCTYI npYl 

KpHoreHHb/X TeMnepaTypax. 06bJl!Ha51 3MYJIbCYl5I COXpaH5IeT B 3TI1X 

YCJIOBYl5IX MeHee 30% Y.YBCTBYlTeJIbHOCTYI YI .l.lJI5I Y1CnOJIbSOBaHYl5I B 

31\CnepYlMeHTe HenpHrO~Ha. 

JJ:JI5I noacxa He~TpYlHHbIX BSaYlMO.l.leHCTBYlH B rOpYlSOHTaJIbHO 

06 JIyy.eHHblX CJI05lX (f>oT03MYJIbCYIYI Hap5l..zry C Tpa.l.lYlW10HHb/M MeTO.l.lOM 

npOCMOTpa no 06beMY snepeue IIlYlPOI\O npYlMeH5IJIC5I MeTO.l.l noacxa DO 

CJle..zry • 

nOCTAHOBKA 3KCnEPytMEHTA 

6blJIO npoeezeao nsa ceaaca 06JIY\.leHYl5I I\PYloreHHo-y.YBcTBYlTeJIbHo£1 

51.l.lepHOH (f>OT03MYJIbCYlYI B nyy.l\e HeHTpYlHO IIlYlpOI\Oro cnexrpa aa 

YCI\OpYlTeJIe tPHAJI. 3HeprYl51 nepBYly.HbiX npOTOHOB COCTaBJI5IJIa 350 YI 40b 

f3B. Bcero B (f>OT03MYJIbCYlOHHOH MY1lIleHYI O~Y1.l.laJIOCb N870 HeRTPYlHHblX 

BSaY1Mo.n.e~CTBYlA aap5l:llC811110rO TOl\a. B nepSOM ceaxce nK 6bl.lla 3anOJIHeHa 

.zteATepY1eM. BO BTOPOM - TSl:llCeJIOH HeOH-BO.l.lOPO.nHOA CMeCblO (64. ar. % 

Ne). 

JJ:Ba.l.llJ,aTb .l.lBe 3MYJIbCYlOHHb/e CTOnl\Y1 (06mYlM 06beMoM 19.8 JIYlTpa) B 

.l.lBYX 1\0HTeAHepax Y1S Hep:lKaBelOlll,eH CTaJIYI aaxpennsnacs aa nepe.l.lHeA 

BHYTpeHHeA c remce nK (pHC. I). KpYloreHHo-\.lYBcTBYlTeJIbHa51 5I.l.lepHa51 

/ 6 / B(f>OT03MYJIbCH5I 6blJIa paSpa60TaHa Y1HCTYlTYT8 fOCmU1Xl1MtPOTOnpOEKT 

(MOCI\Ba) non PYI\OBO.l.lCTBOM npo!I>eccopa K. C. 60rOMOJIOBa. Paapaoonca 

ouna BbInOJIHeHa aa OCHOBe BbICOI\OY.YBCTf;.Y1TeJIbHb/x 6eSYlo.lli1.l.lHbD{ 3MYJIbCYlA 

C OnTHy.eCI\Y1M ceHcY16Y1JIYlSaTOpOM-l\paCYlTeJIeM. 3TO nano BOSMO:llCHOCTb 

nOHYl3MTb 3(f>(f>eI\T (f>JIyopecu,eHlJ,Y1H B MYlI\POl\pYlCTaJIJIaX raJIOYl.l.lOB cepe6pa 

2 

15.q>YToeafl nY3blpbKoeafl KaHe,pa 

PYlC.1. Cxeua pacnOJIO:lfCeHYl5I 1\0HTeAHepoB C I\PYloreHHo-4YBCTBYlTeJIbHOR 

5I,l(epHoA !I>oT03MYJIbCHeA BHYTP~ 15-(f>YToBoA ny;3b1pbI\OBOR l\aMepbl 

tPHA]. ' 

npH TeMnepa'TypaX HYI:lICe -I50°C, Y.TO cYmecTBeHHO .l.lJI5I 3JIel\TpOHHOA 

CTa.l.lYlYl 06paSOBaHYl5I cxpuroro Y1s06pa:lKeHYl5l. nJIOTHOCTb aepea Ha Tpel\aX 

peJI5ITYlBYlCTCI\Y1X xac rau COCTaBYlJIa 21-29 sepeH/I00 MI\M B nepsou, 
ceance YI 34,-37 sepeH/lOO MI\M BO BTOpOM. YpoBeHb (f>OHoBoA ByaJIYI 

3 
oxaaaxc 51 Bb/ille (::: 3 -5 sepeH/lOOO MI\M ) . y.eM .l.lJI5I 06b/Y.HOA 

(f>OT03MYJIbCYlYI. B 060Ylx ceaacax OT 06JIyy.eHYl5I .l.lO 06pa60TI\Y1 

!I>oT03MYJIbCYIYI npOXO,lU1JIO 6 MeC5IlJ,eB. Y.TO npYlBO,lU1JIO YI 1\ YBeJIYly.eHYlION 

!I>oHoBOH aarpyexa. BeJIYly.Y1Ha !I>oHa COCTaBYlJIa' 100 y.aCTYllJ,/MM BN 

0 
yrJIOBOM 1\0Hyce ± 20 B HanpaBJIeHYIYI nyy.l\a. 

Iloacx HeATpYlHHblX BSaYlMO.l.leAcTBYlH B (f>OT03MYJIbCYIYI npOBO.l.lYlJIC5I no 

lJ,eJIeYl\aSaHYl5IM. nOJIyy.eHHbIM 31\CTpanOJI5IlJ,Y1eH Tpel\OB BTOPYlY.Hb/X sacrau 

Y1S nK B !I>oT03MYJIbCHoHHb/e 1\0HTeAHepb/. ¢oTorpa(f>Y151 oznoro Y1S C06bITYlH 

C BeplllYlHOA HeATpYlHHOrO BSaYlMo.l.leAcTBYl5I B 3MYJIbCYlOHHOM 1\0HTeAHepe 

nOl\aSaHa Ha pMc.2. TOY.HOCTb lJ,eJIeYl\a~aHYlA COCTaBYlJIa 2.1 MM B.l.lOJIb 

3 
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PHc.2.~OTOrpa~H~ C06WTH~ B nK C BepWMHOA HeATPHHHOrO BaaHMOAeAcTBH~ 

B ~OT03MY~bCHOHHOA MHllieHH. 

n~Ka, 0,6 MM H 1,1 MId nonepex n~Ka (KooPllHHaTbi X • Y ZnKnK m,;'
 

~OOTBeTCTBeHHo Ha pHc.I).
 

n~ n~CMOTpa ~epHoR ~OT03MY~bCHH npHMeHRRHCb ABa MeTOAa: Ha 

1I Hnepeoa arane nOHCK no 06beM/ aa BTOPOM - nOHCK no c~eJIYI7 / . 

MeTo.ll npOCMOTpa no 06belwlY He8!MJeKTHBeH ~ nOHCKa 

aaaHMO.lleRcTBMA C MaJlhlld Nh (4HC~C CHJIbHOHOHH3HPYlOOU1X xacrau) , 

np~14eM ." 6eJlhle " aBeaAhI (Nh=0) npaKn14eCKH He perHCTpIIPYlOTC~. npH 
4 

npOCMOTpe no 06beMY Tep51eTC51 - 40 -50% C06hln1£1, B OCHObHOM C Nh~ 4. 

npHHl.J,I1nHaJlbHhlM .llOCTOHHCTBOM MeTO..na nOHCKa no c JleJIY SlBJlOOTCSl 

HeaaBHCHMOCTb 3 i1lilleKTHBHoCn1 nOl1CKa OT 4HCJIa CH,nbHOHOHH3HPYlOOU1X 

4aCTHll B BeplUHHe B3aHMo.lle£1cTBH51. 3 To £1 MeTo.llHKo£1 rpynnaMH 0115U1 

(ny6Ha), I1T34> (MocKBa) H CH.llHe£1~Koro yHHBep cHTeTa 6hlJU1 

nepeCMOTpeHhl lle,neYKaaaHHSl ercporo c eaac a 06J1Y4eHHSl. He Ha£1lleHHhle 

npOCMOTPOM no 06belwlY. npH npocMOTpe no cJIeJIY nOHCK TpeKOB 

BTOPH4HhIX 4aCTI111 npOBO.llH,nC51 aa paCCT05lHH51X llO 10-15 MM no n~KY OT 

npellcKaaaHHoR BeplUHHhl nepBH4Horo B3aHMO.lleAcTBH51 • 

CpellHHe aHa4eHH51 Nh ~ 279 cd6hrrnR, HaAAeHHhlx no 06belwlY, H 

103 c06hlTl1£1, Ha£1.lleHHhlX no c,ne.llY, paBHhl 10,42 :t 0,36 H 3,00 ;!: 0.46 

COOTBeTCTBeHHO . 3<Il<IleKTHBHOCTb npocuorpa no 06beMY COCTaBil JIa B 

cpellHeM - 27% , a MeTO.llOM nOHCKa no c ,neJIY -6 4 %. 

no lle,neYK aaaHH51M B <IlOT03MY,nbCHH Ha£1lleHo 382 BaaHMo..neAcTBH51 

He£1TpaJlbHhiX H aap51lKeHHhlX 4aCTHll Cpe.llH 382 BaaHMo.lleAcTBH£1 93 6hlJIH 

Bhl3BaHhl nepBH4Ho£1 aap51xeHHo£1 4a cTHlle£1. l1a OCTaBWHXC51 C06hlTl1A 6hlJI0 

Bhl.lle,neHO 207 vj.l' vj.l aaaHMo..neAcTBHA aap5l%eHHOrO TOKa: 194 

HeATPHHHhlX H 13 aHn1HeATpHHHhIX. OKO,nO 80% CTan1Cn1KH 3KCnepHMeHTa 

nOJlY4eHO BO BTOPOM ceance 06,nY4eHH51. 3aperHcTpHpoBaHo 18 

KaH.llHAaTOB Ha pacna.ll 04apOBaHHhlX 4aCn111· 

nOJUl06HO nOCTaHOBKa 11 nposezenae axcnepaaeara, a TaKXe 

4aCTb 3KCnepHMeHTaJIbHhlX peaYJIbTaTOB HaJlOXeHhl B 

ny6J1HKal.J,l1~ /1 ,7 -13 / • 

. PE3Y1bTATW 3KCnEPI1MEHTA 

: B HacTOSlII\8A pacers npI1BOJl.SlTC51 OCHOBHhle I1TOrH 3KCnepHMeHTa no 

HCCJlellOBaHI1~ HeATpl1HopoxlleHI151 04apoBaHHh~ 4aCn111· 

l~ _Q~~~~_Ka~aK~~~~~~~K~_~a~~[~~~~~~Qaatltl~K_Q~a~Qaatltl~K

~a'~~u. 

Cpe.llH 18 KaHllHAaTOB aa pacnaz osapoeaanux 4aCn11.1 ( 8
 

TpexJ!Y4eBhlX, 6 .llByx~eBhIX H 4 O~HORytIe Bble aeeazu)
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° + + 1 + +YflIeHTHID~lJ,l1pOBaHO 13 pacnanos: ~D'-. 2D-. In - . n ID - MesoHoB l1
6 6 

4A~ -capaona. vt.x xapa~TepHCTYf~H npHBelI8Hbi B Ta6JIHI.(8. 48ThlD8 

O.I\HOJIytI8BbI8 3Be3,llbl (nOnepe4HblA HMnYJIbC 4aCTHlJ, nOCJIe HSJIOMa 

-100-150 M3B/c) MHTepnpeTl1pOBaHbl xax ynpyroe pacce.nHHe 3,llPOHOB. a 

O,llHH ,llBYXJIY4eBoH pacnaa HC Y,llaJIOCb npOaHaJIHSYfpOBaTb H3-sa 

He1l0CTaT~a Yfti<popMaIJ,YfYf. 3<p<pe~TYfBHOCTb noacxa Q4apOBaHHbiX 4acTVU~ B 

3~cnepV1MeHTe B SaBHCYfMOCTH 01' paCCT05lHH5I lIG BeplllYfHbl nepBH4HOFO 

Ia~~Mua~~__XaQaKI~QM~I~K~_Q~aQQ~atltlWA_~a~IMU 

MO,lla pacnalIa* Dpo6er lIO ~MnYJIbC BpeM5I npOJI9Ta Macca
 

pacnalIa lIO pacnaza
 
(M~M) (f3B/c) (10 -uc ) (M3B/c 

Z
)
 

1\+ -'->p K-n+ 2.1 3.8 0.04 ± 0.01 2283 ± 15C 

1\+ -->p K-n+ 147 5.9 1,89 ± 0~06 2278 ± 40C 
1\+ -->L+n+rr 154 3.7 3.13 ± 0.02 2300 ± 25

C
 

A+ -->n K-rr+n+
 1150 24.1 3.64 ± 0.35 2351 ± 116
C
 

n° -->Ko1f+n 103 15.2 0.42 == 0.08 1889 ± 65 

n° -->K*onono 1029 10.2 6..• 25 ± 0.12. 1901 ± 50 
L->K- rr+
 

n° -->K-n+(no)
 1662 7~0 14.82 ± 0.89' 
- + ° 

n° --> ~-~+~~o~ 422 5~9 4.44 ± 0.15
 

n° -->n-+n -(1(0)
 12 1l.S 0.06 ± 0.01
 

D+-->K-n+n+
 3775 44.2 5.32 ± 0.13 1850 ± 53 

n+-->K-n+e+(u ) 1545 15-.0 6,44 ± 0.31e
 
n' -->w n+ 50 2.4 1,-39 ± 0,02 19"86 ± 18
 

a l->n+n-rro
 

D+ ID+ - - >3h ±{ h 0 
) ** 73 > 22 < 0,25


8 

* B cxooxax y~asaHbl HesaperHc.TpHpoBaHHble HeHTpaJIbHble 4aCTHlJ,bl,
 

HaJIYf4He KOTOPblX B pacnaze CJIe,llyeT H3 KYfHeMaTYf4eCKOro aHaJIH3a.
 

** CHMBOJI "h" OSHa4aeT a,lIpOH. Ha pJ-w.3 11 pl1c.6 3;1'01' pacnan
 

0603Ha4eH Ka~ C+.
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BSaHMO,lleHCTBH5I noxasaaa na Pl1C. 3. Bce 04apOBaHHble 4aCTHlJ,bl HaHlIeHbl 

B 194 HeHTpl1HHblX BSaYfMOlIeHCTBI151X. npYf4eM B .. 42% BSaYfMOAeHCTBYfH, 

aaperac-rpaposanuux M8TOlIOM noacxa no CJIelIY. HaHlIeHo .. 2/3 pacnanos 

04apOBaHHbiX 4aCTl1IJ,. 

tIC~100 
W 

L _ ---,-------, . l 

L--f-i 
I 
I 
I 
I 

~+-

(

~80 
~60 

~ 
~ 40 

120 
10° ~ ~ ~ ~ 1d' 

t~M 

PHc.3. 3<p<peKTHBHOCTl1 noacxa pacnanos Sap5l:ilCeHHbix (cnnouiaaa JIHHH5I) H 

HeATpaJIbHblX (nYH~Tl1PHa51 JIHHYf5l) 04apOBaHHbiX 4aCTHlJ, B 

3aBl1CMMOCTl1 01' paCCT05lHH5I lIO BeplllHHbl nepBH4Horo 

BSaYfMOlIeHCTBH5I z. B BepxHeA 4aCTlA. pHCYH~a noxaaaso 
paCnpelIeJIeHYfe saperYfCTpHpOBaHHblX 04apOBaHHbiX l!aCTYfIJ, no lIJIHHe 

pacnalIa. 

no lIaHHblM 4aCTYf CTaTYfCTl1~Yf nepsoro ceaaca 3~CnepYfMeHTa 

E531 / 14 /nPHMePHo 40% "6eJIbIX" sBeslI* co.aepzar pacnaau 04apOBaHHbiX 

4aCTHIJ,. 31'0 COCTaBJI5IeT .. 50% 01' couero 4YfCJIa HaHlIeHHblx pacnazos. B 

HallleM 3~CnepYfMeHTe COOTBeTCTBYlOlII,He SHa4eHH5I paBHbl .. 9% Yf .. 23% Yf. 

xax BHlIHO. npel1MYlII,eCTBeHHoro 06paSOBaHYf51 04apOBaHHbiX 4aCTHlJ, B 

"6eJIbIX" aseazax He Ha6JIlOlIaeTC5I. 

CpelIHHe MHoxeCTBeHHOCTH peJI5ITHBHCTC~HX N (6es MIOOHa) Hs 

CYfJIbHOHOHHSI1PYlOlII,HX 4aCTl11J, Nh B C06bITH5IX oea p0:llClIeHYf51 04apOBaHHbiX 

4aCTHlJ, COCTaBJI5IIOT N ' = 5,8 ± 0.3 Yf Nh =6.4 ± D.5. BSaYfMOlIeAcTBH5I 
6 

*BbIXOlI "6eJIbIX" asean B HaHlIeHHblx HeHTpHHHblX BSaYfMOlIeHCTBYf5lX 

COCTaBYfJI .. 24%. 3Ta oueaxa 6JIHS~a ~ SHa4eHYflO .. 27% ; nOJIY4eHHOMY B 

3~cnepHMeHTe E -531 / 14 I. B (p-E m}-BsaHMolIeHCTBYf5lX npH 3~BHBaJIeHTHbIX 
/ 15 1 3Heprl151X COOTBeTCTBYlOlII,ee SHa4eHHe paBHo (9,2 ± 1.V%~ 
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C 06pa30BaHHeM 04apOBaHHbiX a'®OHOB XapaKTepH3YIOTC5I MeHbWHMH 

MHo~eCTBeHHOCT5IMH 4aCTHlJ,: N = 3,8 ± 0,6 H Nh= 3~0 ± 0,8.
B 

Cpe.llHee 3Ha4eHHe 3HepfHH He~~PHHo B C06bITH5IX C pO~.lleHHeM 

04apOBaHHbiX 4aCTHlJ, paBHO (69 ± 14) f3B, a B C06bITHS'lX 6ea HX 

o6paSOBaHl151 . - (58 ± 3) f3B. OTHOCl1TeJIbHOe cexeaae pO~.lleHl151 

O~!apOBaHHbIX 4aCTHlJ, o{V#JN -:-> #J-cX)/O"(V#JN -) J-I-X) C Y4eTOM 

3'1!'1!eKTl1BHOCTl1 HX nOHCKa l1 Bbl.lleJIeHH5I He~TPHHHbIX B3aHMO.lleHCTBl1H 

Sap5l~eHHOro TOKa COCTaBHJIO (8,3 ± 2,~. nOJIY4eHHoe SHa4eHl1e B 

+0 7."npe.lle.nax OWH6oK coraaczerca C BeJIH4l1HOH 4,9_ 0 ' 6"" l1SMepeHHoR B 
J 

3KCnepl1MeHTe E -531/16/. 

OTHOCYlTeJIbHblH BbIXO.ll 04apOBaHHbiX MeaOHOB, no no.ny4eHHblM B 

3KCnepl1MeHTe .llaHHbIM, pasea 

DO : D+ : D;:¥ 2 ,4 : 1 : 0 ,5 • 

COOTHOWeHHe,O:EH.lLaeMOe B npoc'roji MO.lleJIl1 '1!parMeHTal..J,HH/17 ~ COCTaBJI5IeT 

3 : 1 : (0,6-2,0). 

BKJIa.ll 04apOBaHHbiX 6apl10HOB paBeH"( 26 ± 1~ (OWl16Ka 

CTaTHCTl14eCKas;) OT nOJIHOrO ce4eHH~ o6paSOBaHl151 04apOBaHHbIX 

4aCTHlJ, l1 He npOTHBope4V1T KaK .lLaHHblM (16 .:.:%) 3KCnepl1MeHTa 

16/E-531/ , TaK l1 TeOpeTl14eCKHM/17/ OlJ,eHKaM: (10 - 30)%. 

BpeMeHa ~ViaHl1 04apOBaHHbIX 4aCTl1lJ" paC-C4HTaHHble no MeTOltY 

MaKCHMaJIbHOrO npaB.llono.llo6l151, 

_ +l,b -13 _ +5,4 -13 
T A+ - {2,1_ 0 a)xlO c , TDQ -(6,3_ 2 5)xlO c. 
c' ,
 

4+ 15,6)x10--l 3c
T +- (7
D - , -4:0 ' 

TaKlte HaXO.ll5lTC5I B corJIaCl1l1 C ycpe,llHeHHbIMl1 ,llaHHbIMH Jl.Dyrl1X 

3KcnePHMeHToB/18/. 

CJIe,l(yeT OTMeTHTb, 4TO 04apOBaHHbie 4aCTIfLl,bl He l1MeIOT BbllleJ[eHHblX 

MO.ll pacnana j 3TQ n03BOJI5Ie.T B aaBHCl1MOCTIf' OT l1cnOJIbsyeMbIX 

,zteTeKTopOB perl1CTpHpOBaTb l1 aHaJIl1St1pOBaTb HOBbIe KaHaJIbI HX oacnaza. 

TPH 06CT05lTeJIbCTBa Bblro,llHO OTJIl14aIOT Haw 3KcnepHMeHT. 

1. npVi paSMelll,eHHt1 ~OT03MYJIbCViVi BHYTPl1 me axcerrraac .llM 

BTOPH4HbiX 4aCTHlJ, OT Baal1MO.lleAcTBHH H pacnanoa B ~weHH -MaKCl1MaJleH. 
8 

3TO ocooeuao BaJICHO .llJI5I ViCCJle.llOBaHH5I OlIapOBaHHblX 4aCTHlJ" 

06pa30BaHHbiX B 06JIaCTH ~parMeHTal..J,Hl1 MHweHH. HMnYJlbCbl TaKl1X 4aCTVilJ, 

OTHOCHTeJIbHO HeBeJIViKH (nopaasa HeCKOJIbKHX f3B), VI BTOpVi4Hbie 

4aCTl1lJ,bl OT l1X pacnaza MOrYT HMeTb 60JIbWVle (no 90°) yrJIbl paaaara. 

2. 15-'1!YTOBa51 nYSblpbKOBa51 KaMepa <l>HAJI HMeJIa OTJIH4Hbie 

xapaKTepHCTl1Kl1 KaK .lleTer-TOp, o6ecne4HBalOw.HH BblCOKYIO T04HOCTb 

BOCCTaHOBJIeHl151 yrJIOB H HMIlYJIbCOB BTOPH4HbiX 4aCTIflJ,. npVl T5I:JCe,IIOM 

HeOH-BO.llOPO.llHOM 3anOJlHeHl1V1 B.llOJIb nY4KoBoA OCH B KaMepe 

YKJIa.lJJ>IBaeTC5I ~ 3 5I.llepHbIX Vi ~ 10 pa.llVialJ,HOHHbIX .llJIHH, 4TO 06YCJlOBHJIO 

xopouae B03MOJICHOCTH .llJI5I paS.lleJIeUH5I MIOOHOB, 3JIeKTpOHOB, aznoaos Vi 

perac rpauaa He~TpaJIbHbiX sae rau. 

3. ,nJIOct<:OCTb . '1!oT03MYJIbCl10HHbIX CJlOeB· npH 06JIY4eHl1l1 ouna 

Opl1eHTHpOBaHa napaJIJIeJIbHO OCl1 HeATpl1HHOrO nY4Ka. B OTJIHtm€ OT 

BepTIfKaJIbHOrO 06JIY4eHl151 ~OTOCJIOeB npl1 rOpl130HTaJIbHOM o6.ny4eHVil1 

HaH60JIee nOJIHO l1CnOJIbsYIOTCS1 BoaMO:JCHOCTH ~aMepeHl151 B ~OT03MYJIbCl1V1 

l10HHsalJ,ViOHHbIX noreps H KYJIOHOBCKoro paCCeSIHl151 4aCTIflJ,. 3TO 

nOSBOJIHJIO c~eCTBeHHO Y.nyt!IIIHTb V1.lleHTI1'1!l1KaUVIIO BTOPl14HblX 4aCTIflJ, VI 

aHaJ[l1S 04apOBaHHblX a.llpOHOB C He6oJIbWl1Ml1 l1MnYJIbCaMVI, npeX.lle Beero 

A~-6apVloHoB. B pacna.llaX A~-6apl10HOB l1.lleHTH~l1l..J,HpOBaHO 60Jlee 60% 

• + ° 
BTOPVl4HbIX 4aCTIflJ" B TO BpeM51 KaK B pacnazax D - l1 D -MeSOHOB OKOJ[O 

40%. 

? U I( A +- I( D+~~_ua~~~I~tlU~_tlQ~WK_MQI_na~na~a e_M~aQtla__c__~annQtla_U __

B 3KcnepVlMeHTe BnepBwe l1.lleHTIf~VlUHpoBaHbl pacna~ A~-6apl10Ha no 

KaHa~N A+ -) ~+n+n-, A+ -> ~ K-n+n t H D+-Me30Ha no KaHa~ c c 8 

D+ -> ~ n+ • • 
8 L -->n+n-no 

MHKpo~TOrpa~H5I B ~TOSNYJlbCHH C06bITH5I C pacnazoa A~ -> 

1:+n+n-nOKaaaHa na PVlC.4. 3'1'0 co6b1THe/ll,12/ S1BMfeTCSI TaKze nepBbIM 

aaperl1CTpVlPQBaHHMM paCna.llON ~~(2450) 6apHOHa: 
9 



~O(2450) --> A+ n 
c c 

L-" L+n+n

l-> n n+ 

B pacna~e A~ 0~H03HaYHO H~eHTH~H~HpOBaH L+ -rHnepOH no 

HOHH3a~HOtlHbIM H3MepeHHSiM B ~OT03MYJIbCHH 101 pacnany L+ - > n n+. 

BpeMSi npozera ~O pacnaza A~-6aPHOHa paBHO 3.1 xl0"':'13c, a. I:+

raneposa - 0.4 x lO - 10 c. YpOBeHb ,ltOCTOBepHOCTH HHTepnpeTa~v.H 

pacnana A~-6aPHOHa A~-> I:+n+n- COCTaBJISleT 80% (3C-~HT). MaccaN 

A~ pasua (2300 ± 25) M3B/c 
2 

• 

K HaCTOS:uJ.leMY BpeMeHH B 3KcnepHMeHTe NA-32 / 19 / 
3 aper Hc TPHDoBaHo 

o11 pacnanos A~-> I:+n+n-,- C ,nOCJIe.zryIOUiHM pacnazox I:+ -> P n • 

A+Teoperaxecxaa ouenxa ~JISi OTHOCHTeJIbHOH BepOSiTHOCTH pacnaza C 

- > I:+ n +n -. nOJIY4eHHaSi B paMKax Mo~eJ!H KHpaJIbHblX J1arpaHJlCHaHOB (c 

/ 2 0 1 
HOPMHPOBKOH Ha H3MepeHHblH pacnan A~ -> P K-n+), COCTaBJISieT N 

0,1.2%. 

KacKa,QHbiH p;:!CI1a,Q rOcTneeOl4Ka pacnana 1\+c . ~ 
re npo6e~ 154HKH ',;' 'l" rr ~o _ A;;n

oLc L-I+n+n
' . ',,-, .,". ,. · ,,-:

. . ••, n L nn+ ....-.... . 
~. 16., 
~. .... ~ . 

.'. 
.. ....:~. 

. n- ~ \- ...... .; ~ 
, 

. ..../ . ..------. '" . . 
...":... .~-#~::if \IT 

• , •• ,.'. TO'-tKa pac + 
,. "'" 1-"'- nana Ilib ..., ..... 

I I I I I 
".... ~20MKM---l 

PHC. 4. MHKpO~OTOrpa~HSi B ~OT03MYJIbCHH C06blTHSi C KaCKa~HbIM pacnanou 
L

O 
(2450) - > A + n -

C Lf--> L+n+rr
l---) n n+. 

10 

8TOPOH 1013 HOBblX KaHaJIOB pacnaza A~-6aPHOHa A~ -> n K- n +n + 

y~aJIOCb BOCCTaHOBHTb/l016JIarO~PSi TOMY, YTO He~TpOH 3aperHCTpHpO

BaH B nK (BepOSITHOCTb B3aHMo~et\CTBH5I - 90%). Ha paCCTOSiHHH .1,1N 

~JIHHbl 51~epHoro B3aHMo~e~CTBH5I 01' MeCTa pacnOJIOJlCeHHSi KOHTeRHepoB C 

~OT03MYJIbCHe~ B nK ouna Ha~~eHa nSiTlo1JIY4eBa51 3Be3~, 06pa30BaHHaSi 

He~TpaJIbHOH 4acTH~e~. KHHeMaTlo1YecKPJ~ 2C- ~HT ~JISi pacnaza A~ -> n 

K-n+n+nPHBolllo1T K 3HayeHHIO HMnYJIbCa He~TpoHa P =(12 ± 1)f3B/c npHn 

YPOBHe ~OCTOBepHOCTIo1 TaKO~ HHTepnpeTa~HH 70%. :11'0 3HayeHHe PnN 

XOPOlliO corJIacyeTcSi C HHJlCHeH rpaHH~e~ P > 7 f3B/c, o~eHeHHo~ non 

B3aHMo~e~cTBHIO He~TpaJIbHOH 4aCTH~bl B nK. 

dKcnepHMeHTaJIbHble pe3YJIbTaTbi no pacna'~aM D; -xeaoaoa ~o 

Hac TOSi.lllero BpeMeHH HeMHOr04Io1CJIeHHbl. Bnepsue B HallieM 3KcnepHMeHTe 

3ap~rHCTPHPOBaH/81 pacnan D; -Me30Ha Ha n -Me30Hbl: D; -> 

n +n +n - nO. ~HBapHaHTHaSi MaCCa O~HO~ 1013 KOM6HHa~H~, CHCTe~bl 

n+n-no B npe~eJIaX OlliH6oK COrJIacyeTcSi C MaCCO~ w-Me30Ha. ~CnOJIb3YSi 

Ta6JIH4HOe 3Ha4eHHe MaCCbl co Me30Ha, B pe3YJIbTaTe KHHeMaTlo14eCKOrO 

2C-~HTa C YPOBHeM ~OCTOBepHocTVa 50% ~JISi MaCCbl D; - Me30HaN 

nOJIyt-lMJU1 3Ha4eHHe (1986 ± 18) M38/c 2 . 

Pacnaz D+ -> w n+ onucusaerca aHHHrHJISi1.U10HHbIM 
6 L -->n+n-no 

noznpoueccoa C B - > w+- > ud. OH SiBHJICSi O~HM 1013 nepeax YKa3aHH~ aa 

CYl\.leCTBeHHYIO POJIb aHHHrHJISi~HOHHbIX .llJttarpaMM B pacnazax 04apOBaHHbiX 

4aCTH~. B aHHHrHJISi~HOHHOM KaHaJIe no TeopeTH4eCKHM 

0~eHKaM/211 pacnan D+-> w n 
+ 

~OJI:lICeH 6bITb O,llHHM 1013 
B 

~OMHHHPYIO~X ~BYX4aCTH4Hb~ pacna~OB D;-Me30Ha. 

_~~Q~tl~Q~~~tla~_~~~~__ ~~:=Q~~Qtlatl~Q~_ 

B03MOJICHOCTb Ha6JIIO~eHHSi B 51~epHot\ ~OT03MYJIbCHH TpeKOB 

04apOBaHHbiX A~ -6apHOHOB 101 BeplliY1H HX pacnaza n03BOJI5IeT ncrurrarscs 

BbllleJIHTb 60JIee T5IJ[eJIble oxapoeaaaue I: -.COCT05lHH5I He TOJIbKO Ha 
c 

II 
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.	 4~C TOM BO,l[Opoze, HO ~ na CJIOlCHhlX S1JlpaX. Ta~aS1 norurncacsua snepsue 

cJleJIaHa S',l[aHHOM 3~cnep~MeHTe. 

B npOCTOH MOJleJI~ q>parMeH1iUJ,~~ oJIC~.llaeTcS1/17 ,22/ ~ ~TO -90% 

04.apOBaHHbIX A~-6ap~oHoB 06pasYIOTcS1 xepea pacnanu L
C 

- > A~n. ,l{JIS1 

nO~CKa j)e30HaHCHbIX L -COCTOS1H~H eo B3a~MO,l[eHcTB~S1X C pOJIC,l[eHHeM A~-
C

oapaonos* 6blJIIII Bbl4111CJIeHbi 3tPtPe~T~BHble MaCCbl AC
+ C 

+ + + 
~,l[eHTW~~u,~poBaHHbIM~ B C06bIT~S1X n--Me30HaM~ M(Acn-) ~ pa3HOCT~ Macc 

+ + + 
Am = M(ACTT-) - M(A T04HOCTb ~3MepeH~S1 pa3HOCTI1 MaCC

C)'
 

Am JlJI5I COCTaBJIS1eT - 2-3 M3B ~ CY~CTBeHHO ssnae
Lc(-2450) 
a6COJIIOTHOrO 3Ha4eH~S1 M(A~TT±). OJIC~.l[aeMble/22.23/Ill~PlllHbl L ( 2450 )- ~ c

-COCTOS1H~£1 HeBeJI~~W - 3-5 M3B ~ - 13-20 M3BLc(2510) 
COOTBeTCTBeHHO. 

Ha pIIIC. 5 ~306paJICeHa ~,l[eOrpaMMa 3Ha4eH~H Am. B 06J!aCT~ I, 

COOTBeTCTBYlOlIJ,eA TeOpeT~4eC~~ OJlC~.l[aeMoH/22/ pa3HOCT~ Macc L ( 2450 ) 
2 

~ A~ (Am :; 156 - 169 M3B/c

paauocra Macc ~a JlBYX C06hIT~A. 

~aK pacnan ~~+(2450) - > A~TT + 

sropoe - L~(2450)-) A~TT- C 

c
) , ~MeIOTCS1 ,l[Be XOPOIIJO ~3MepeHHble 

0,l[H0 ~3 C06bIT~R ~HTepnpeT~PyeTcS1 

2,
C paauocrsio Macc (160 ± 3) M3B/C 

Am :;(163 ± 2)M3B/C2. B 06JIaCT~ II, 

eOOTBeTCTBYlOlIJ,eA TeopeT~4ec~~ OJIC~,l[aeMOH pa3HOCT~ Mace L c( 2510 ) ~ 

A~ (Am:; 210 - 239 M38/c2), ec'rs y~a3aH~e Ha pacnan 

r~+(251O)- > A~TT+ C Am :; (235 ± 14) M3B/c2• 

YPOB~Hb ~oHa/12/ ,llJISI Ta~oA HHTepnpeTaUHH C06hlTHA CDC TaSJI9.eT: 

,l[JISI r~(2450) (0,10 ± 0,04) ,.llJIS1 r~+(2450} (0,13 ± 0,06) ~1 ,llJI.fI 

L~+(2510) (0,41 ± 0,19) C06hl1l1S1. 

[JOJIY4eHHble ,l[aHHble n03BOJIS1IOT OueHHTh COOTHOllleHHe MeX.llY "npS1MblM" 

+ + + 
pOJIC,l[eHHeM A ~ ~x o6pa30BaH~eM 4epe3 pacna~ Lc-->Acn-:

c-6apllloHoB
 
L - A+tf!±
 

C > c'RA+ :;	 °58 +0,17 , -0,22'
e Bce A~ 

~JIYqeHHhle B 3Kcnep~MeHTe aHa'-ieH~S1 BpeMeHl1 Z113HH (2,1~6:~)xl0-~3c 
~ MaCCN (2287 ± 13)M38/c2 04apOBaHHoro A~ -6ap~oHa XOPOIllO 

18/corJIacYJQTCSI C ycpe.llHeHHblMH ,llaHHbIMH/ .llDJ'THX 3~cnepHMeHToB. 
12 

O,W 

1 
0,35 

0,30 

~025 
~' 

~ 020!.' 
~ 

~0.15 

0,10 

0,05 

0,00 
100 

~ 

~ 

n"R. 
='"' ~=::==~~~rJ-L
150 200 2SO 300 3SO 400 450 500 ..m(~l 

P~c.5.~,l[eOrpaMMa ,l[JIS1 paaHOCTeH MaCC Am = M(A~TT±) - M(A~). nO OC~ 
2

op~HaT OTJIOJICeHO 4111CJIO C06bIT~H B ~HTep8aJIe l : M3B/c • 

CnJIOIllHaS1 crynenuaras JI~H~SI - paC4eTHaS1 BeJI~4~Ha ~oHa. 

3alllTp~xoBaHHblH xsanpar COOTBeTcTByeT O,l[HOMY C06bITllllO. 

31'91' peaYJIbTaT S1BJlS1eTCS1 YKaaaH~eM na TO. 41'0 B HeHTPIIIHHblX 

B3a~MOJleHCTB~S1X 3Ha4~TeJIbHaS1 4aCTb A~ -6ap~OHOB 06pa3yeTc~ 

xepea pacnansi L -peaOHaHCOB. TeopeTH4eCKaS1 0u.eHKa/2 2/8eJI~4HHbl RA+
C C 

6e3 Y4eTa ~HaM~~~ 06pa30BaHHS1 04apOBaHHbiX 6ap~OHOB COCTaBJIS1eT 

0,6 ~ XOPOIIJO corJIacyeTCS1 C peaYJIbTa1'OM Harnero 3~cnep~MeHTa. 

Jloczezxee yxaaueaer na TO, 41'0 B HeHTpHHHblX B3a~MOlIeAcTBI-1S1X 

~HaM~Ka 06pa30BaH~S1 04apOBaHHbiX 6apVlOHOB, nO-B~.lU1MOMY, 

cy~ecTBeHHO He HapylIJaeT COOTHOilleH~S1 MeICJIY OTHOC~TeJIbHbIM

'J~ 06pa30BaH~eM A~ - ~ L -6ap~OHOB, ou,eHeHHbiM TOJIbKO ~3 co06paICeH~A 

aapS1AOBoA He3a8~C~MOCT~ ~ cn~HoBoA CTaTWC~KH.~~)	 
C 

O~eHKa OTHOCHTeJIbHOrO 06pa308aH~S1 A~ -6ap~OHOB B e+e-

2 4,25/Baa~MO.lta~CT8HS1X TOJIb~O 4epe3 L ( 2450 ) -COCTO~H~~ nOJIY4eHa/c
B 3Kcnep~MeHTe ARGUS ~ COCTaBJIS1eT 0.36 ± 0,12 ± 0,11 , a B(r-Be)

/ 2 5/HBaal1Mo.lleHCT8~S1x - B 3~Cnepi1MeHTe E-691 COCTaBJIS18T 0,27 ± 

0,09. 3T~ ,l[aHHble YKa3blBaJOT na 3Ha4~1'eJIbHYIO BepO~THOCTb 

06pa30BaHl1~ A~ -oapaonoa xepea oacnazu L
C 

-peaoaaacoa ~ B 

13 



r 
B a~pOHHbIX3JIeKTpOMarHHTHblX BsaHMO~eHCTBH~X. HanpOTI1B,
 

B3aHMo~eHCTBH~X (n-Cu) no ~HHbIM 3KcnepHMeHTa
 

NA-32 / 19 /OTHOCHTeJIbHOe 06paSOBaHHe A'~ -6apHOHOB xepea LC(2450)

COCT05lHH~ MaJIO H He npeBbllliaeT 0,11 na 90% yposxe ).{OCTOBepHOCTI1.
 

OTMeTHTb, YTO saperncTpHpoBaHHble B HallieM
CJIe~eT 

3KcnepHMeHTe HeHTpHHHble BsaHMO~eHCTBH~ C pOJll:~eHHeM o-rapoeaaaux 

6apHoHoB xapaKTepHsY~TC5I, B cpe~eM, cymecTBeHHO MeHblliHMH 

SHa4eHH5IMH Q2 ( <Q2> - 5 (fs8/C)2), yeM B3aHMo~eHCTBH5I c 

06pasOBaHHeM 04apOBaHHblX n -MeaoHOB ( <Q2> - 19 (f38/c)2). 3Ta 

oco6eHHOCTb 06pa30BaHHs:l 04apOBaHHbiX yaCTHU MOJll:eT 6blTb 06bs:lCHeHa B 

paMKax KHHeMaTHKI4 KBapK-napTOHHOH Mo~eJI14/261. ITPH Q2 > m~ 
pOjJC~eHHblH C-KBapK BblJIeTaeT B CTOPOHY, npOTHBOnOJIOleHY~ HanpaBJIeHHIO 

HMnYJIbCOB napTOHOB-cneKTaTOPOB, He Y4aCTBYIOmHX B CJIa60M 

BSaI4MO~eHCTBHH. TaKOH C-KBapK oopaaverca B 06JIqCTH q,parMeHTaL.J.l4H, 

cxacoro ToKa H, saposrrnee scero , oopaayar B KOHe4HOM COCT05lHHH 

B CJIY4aeQ2 < m~ 

YTO H napTOHbl-CneKTaTOpbl 

a~OHHY~ CTPY~, co~epJll:alllY~ 04apOBaHHblH MesoH. 

C-KBapK BblJIeTaeT B TY lee CTOPOHY, 

HaH60JIee Bep05lTHO(06JIaCTb wparMeHTaUHH MHllieHH). npH 3TOM 

06paaOBaHHe 04apOBaHHoro 6apHOHa. ITOJIY4eHHbie B 3KcnepHMeHTe 

AaHH~e nO~TBep~~IOT npe.ll.CKaSaHH~ KBapK-napTOHHOH MO~eJIH: KaK BH.lI.HO 

>13 pac, 6, aaperHcTpHpoBaHHble oxapoaauaue 6apHoHbl oopaaoeaau, B 

(a~)- 19lrxvd...JOHw 

<~)- 5(rJB,t~4 

i 
'I 

J2~~:j~ o· 

r1 0: rI 
1J) \, 2.5 4.0 25 40 

PMc.6.Pacnpe~eJIeHHe BSaHMO.ll.eHCTBH~ C po~~eHHeM OYapOBaHH~x 4aCTHU 

no' BeAW4HHe KBa~aTa nepe~aHHoro 4-HMnYJIbCa Qa. 
14 

OCHOBHOM, B coxae TH q,parMeHTaUHH MHIIJeHH, a OyapOBaHHble Me30Hbl 

B 06JIaCTH ~parMeHTa~HH cJIa60ro TOKa. 

__ 4~_tlgQ~~~~tl~~_~QaQ~~~~tltlQ[Q_l~~l=~Q~I~3tl~3-

8 3KCnep14MeHTe snepeue aaperncrpaposaa KaH~H~T na 
*+ o6paaOBaHl4e H pacna).{ pa~I4aJIbHO Bos6YE~eHHoro COCTO~HH~ ns~Me30Ha. 

CXeMaTHYHOe H306paJll:eHHe c06b1TH5I B WOT03MYJIbCHVf H B nysb\pbKOBOH 

KaMepe noxaaano ua pnc , 7a H 76. 8 nepBH4HoH Bepllll4He (A), nOMHMO 

npOTOHa 0'F~a414 14 MIOOHa (1), ec rs TOJIbKO O~I4H TpeK, KOTOPblH 

npHHa~JIeJll:HT O~H03Ha4HO H~eHTHq,HUHpOBaHHOMY B q,OT03MYJIbCHH 

K':MesoHY. ITo H3MepeHHs:lM OTHOCl1TeJIbHOH HOHHaa~I4H B q,OT03MYJ'IbCHI4 H 

SHayeHHs:l HMnYJIbCa B OK 4aCTH~a v .I HS BTOPH4HOH BepllIHHbi (15) 

HaH60Jiee seposrnro ~!3JIs:leTCs:l K - -MeaOHOM. II.JIs:l 4aCTHUbl v. 2 MOJll:HO JIHllIb 

YKasaTb, 41'0 OHa He T5IJIl:eJIee npOTOHa. 

Ha q,OTOCHHMKax C OK OTCYTCTBY~T pacnazu HeHTpaJIbHblX CTpaHHbiX 

4aCTHU, a B 06JIaCTH, 6JIH3KOH K BblXO~s:lIlJ.I4M H3 WOT03MYJIbCHH 

aaps:lJll:eHHblM Tpel\aM, Ha6JIIO~aeTCs:l 3JI8KTpOMarHHTHblH JIHBeHb. B 0K 

Bbl~eJIeHO nsrrs r -l\BaHTOB, npHHa~JIeJll:aIlJ.HX .lI.aHHOMY ~06bJTH~. '~x 

HMnYJIbCbl 60JIbWe 0,5 f3B/c, a nOJIHaH 3HeprH~ pasna - 8 f3B. 

vtMnYJIbCbl OCTaJIbHblX Y -KBaHTOB HeBeJIHKVI, a pacnpe~eJIeHHe no .lI.JIl1He 

KOHBepCHI4 H yrJIOBble Xapal\TepI4CTHKH yxasuaaor Ha BTOPHtIHblH xapaxrep 

HX oopasoeasaa, 06YCJIOBJIeHHblH TOPMOSHhlM H3JIY48HHeM SJIeKTpOHOB. 

KHHeMaTHyeCKMH aHaJIHs/13 I nOKaS3JI, 41'0 lraHHOe C06hlT14e 

0.l(HoaHa4HO HHTepnpentpyeTc~ KaK KaCl\a~HblH pacnan n°-MeaOHOS: 

I 
n*O-> nOr _ 

L ~K*o(892) n°Tr° 
I L--> rr 
L--_> rr 

'---------) K- 7T+ • 

YpoBeHb ).{OCTOBepHOCTH pacnaza n*o-> nOr paseu 96% (1C-WHT), a 

pacnaza nO-) K'-n+nono- 27% (3C-q,HT). Paaaocrs Macc n*~ H nO

MeSOHOB paana (143 ± 16) M38/C 2 , SHa4eHHe MaCCbl n°-MeSOHa - (1901 ± 
15 
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314VnbCHOHHblil C H~KOHTeilHeP ' 

6 I, 

Pl1c.7. CxewaTl1'lHoe 11306paXeHI1e c06b11ll51 C paX.Il8HKeW BOa6)'ZJt6HHorO
*+ . )

COCT05lHI151 De we30Ha ~ a) B 5lJt6PHoA ~T03WYJlbCKK. 6 B 

nyablpbKoBOA KaMepe. A - aeplDKHa nepBK'lHOrO aaaMwoJ16AcTBKSI, B 

- aeplDKHa pacnua( nepBbIR PKCYHOK). CJIell 3 "l>KHa.MexKT 

OCTaHOBKBD!eN)'C51 B ~T03WYJlbCKM npaTOHY C KwnYJlbCOW 280 W3B/c. 

OCTaJlbHbIe \laCTKllbl BblXOJlSlT K3 ~T03NYJlbCKK B nK i KX . 

K.lleHTI1~KKal..lK51 o6oaHa4eHa Ha BTOI>OW PKCYHK8. 
16 

1Ns =2\ .l IIf-K-rt1f1f1 
Nh=1 /

I ...... _ V.1 
oJ}J ,/ ........:::::~:: •.:.......- V2 .~ ' , _2 B . 

A •••••••••••• 
.. ···..-1 

Llf =1029 MKHa 

50)M3B/C2• a K*0(892)-cOCT051H~51-(907 ± 12)M3g/c 
2

• BpeM51 npoJIeTa 

DO-MeaoHa .no pacnana COCTaBJISleT (6,25 ± O.12)xlO-13c. 

Bce B~.lU1MbJe B [lK 3apSl%eHHble 'laCTIU-\bl. BbIXO.ll.51lIJ}1e ~3 

~OTOaMYJIbC~~, ~ 3aper~CTp~pOBaHHwe y -KBaHTU ~CnOJIbaOBaHW np~ 

~HTepnpeTaU~~ C06bIT~51. OTCYTCTB~e )J.onOJIH~TeJIbHbIX TpeKOB B [lK ~ 

6aJIaHC nonepexaoro ~MnYJlbca acex \laCTI1U B BellW~He nepB~'lHOrO 

B3a~Mo.neik TB~51 YKa3blBalOT, 'lTO aaper~CTp~poBaHHoe 

B3a~MO)J.eAcTB~e COOTBeTCTByeT nOJIHOCTblO BO~CTaHOBJIeHHOA peaK~~: 

- *0 ... 
v~ p --> ~ D K p. 

aHepr~51 nepB~'lHOrO HeATp~HO paena 25 f38, a BeJl~~Ha Q2 

COCTaBJI5leT - 2,6 (faB/c)2. AHa.lll1a~J)yeNOe co6b1T11e ooaanaer J)5l.lJ.OM 

'leTK~X np~aHaKoB,xapaKTePHwx/27/~51 .lU1~paK~oHHoro · B3a~MOlleAcTB~51 

HeATp~Ho aa npOTOHe. K TaK~M XapaKTepl1CTI1KaM OTIlOC5lTC51 ~aJIaSi 

MHoxeCTBeHHOCTb eTOp~'lHblX 'lac TI1I..l , HaJlI1~e TOJlbK,O . ol{HoR 

CI1JIbHO~OHl1a~PYlOll\eA 'laCn1Ubl - nporoua OT.nat.j~ C 'MMnYJlbCOr.r.280 MaB/c 

11 He60JIbWBSI BeJI~NI1Ha " np~ .lU1~paK~OHHoM pOXlleH1111Q':'. O\lapoBaHHblX 

'laCT~U llOJIXHW POXllaTbC51 (- 95%) Cii -COCT05lH~51, nOCKOJIbKY nepexoz 

w+--> C d Ka611660 nOllaBJIeH. ECJlI1 3HepreTl14eCKI1 paapeweH pacnall no 

CI1JIbHOMY B3aI1MOAeAcTa~IO, TO Boa6yxlleHH~ Cii-COCT051H~51 

/ 2 81 
paCnallalOTC51 Ha o4apoBaHHb~ HecTpaHHblR D-MeaOH 11 K-Me30H. 

BeJIl1411Ha ~HBapl1aHTHoA MaCCW aaperl1CTpl1pOBaHHblX D*~ 11 K~ 

MeaOHOB llaBHa*(2794 ± 23)M3B/C2• K nOAY4eHHowy aHaQeH1110 6J1~3KI1 

(pac.B) TeOpeTI14eCK~ TlPellCKaablBaSMbJe / 28 ,291MaCCbl 0p6I1TaJlBfl9 

Boa6yxlleHHoro 130C 11 pall~aJlbHO B036YlIC.lleHHblX 23sC ~ 2150-, 

cii -COCT051HI1A. I1x MaCChi OlCl1llalOTC51 pa,?HblMI1 - 2900, - 2730 ~ 

2670 "'3B IC2 , a WI1PI1Hbl - 50 - 100 M3B. POJIClleHl1e 130f 11 2 150 

COCT051H~R nOllaB~eHO OTHOCI1TeJIbHO pO~lleH~51 palll1aJIbHO Boa6yxll6HHoro 

*BeJrn'l~Ha OWI16K~ ~HBap~aHTHoA· MaCCbl, B OTJII1411e' OT aHa\{eH~51, 

npl1oo.n:eHHoro B pa60Te/13 I , BbNI1CJIeHa 6e3 Y4eTa T04HOCTI1 

BOCCTaHOBJIeH~51 MaCCbl *00 ~Me30Ha.17 
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PHC. 8. Ilpezcxaaueaeuae MaCCbl pa.llHa~bHO H Op6V1TaJIbHO Boa6Y:lfC.lleHHbIX 
- + *+

CB -COCTOs:lHH~ (Da- H De -MeaOHOB). 3HaYeHVI~ xacc no~yYeHbl B 

paM~aX peJI~TVlBHCTc~oti/281 (cnnouaue JIVlHVlVI) H 

HepeJIs:lTHBVlCTc~oti/291 (nYH~TVlpHble JIVlHHH) nOTeHUHa~bHbIX 
MO.lleJIeti. 3aUlTi)HXOBaHHas:l 06~aCTb COOTBeTcTByeT aHayeHHIO MaCCbl 

Boa6Y:lfC.lleHHOrO CB-C OC TOs:lHHs:I , saperac TpHpOBaHHOrO B 

3~CnepVlMeHTe. 

2 3 5 -COCTOSlHHs:I Be~TopHoro D*~Me30Ha. 31'0 CBSl3aHO C Ma~OCTblO
1 s 

~OHCTaHTbl CBs:l3H W-603.oHa H CB-COCTO~HHs:I C Op6HTaJIbHblH MOMeHToM, 

paBHblM .llBYM/30~ VI (V-A)-CTPY~TYPO~ cnaooro To~a. 

Ta~HM o6pa30M. aaperjtc rpapoeaaaoe coourne HaH60JIee BepOs:lTI!O 

\fiHTepnpeTf1PyeTc~ xax .llVJ<ppaI\UVlOHHOe p0:llC.lleHHe nepscro pa.llHaJIbHO 

Boa6Y:llC.lleHHorO COCTOs:lHHs:I (2 3S 
1) 

seicropnoro D:+

Me30Ha,paCna.llalOw.eroc~no ~aHaJIY D*oK+:. 

u p - > IJ- D*+(2'190) P 
IJ e

L> D*oK + 
l-..--)	 DOy ~ 

~> K*o(892) nOna 

l L--~	 ~~ 
I''---~-----> K+ n- • 
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Pa3HOCTb Macc n.:+(2790)- H D*o-MeaOHOB paBHa(787 ± 23) 

2•
M3B/C B HaCTO~mee BpeM~ B ~HTepaTYpe OTCYTCTBY~T ~pyrHe 

3KcnepHMeHTaJIbHbl8 .llaHHble 0 Ha6~~.lleHHH ~aH.llH.llaToB na p0:llC.lleHHe H 

pacnaz pa.llHa~bHo Boa6Y:lIC.lleHHblX C6" -COCTO~HH~. H 
/ 3 1/aaperHCTPHPOBaHO 

pa60Te HeC~O~b~O ~aH.llH.llaTOB na oopaaosaaae VI 

pacnaa Op6HTaJIbHO Boa6Y:lIC.lleHHbiX C6-COCTOs:lHH~: IIp1 VI 13 p i 

3AK.nlOlfEH~E 

B rH6pVl,llHOM 3~cnepHMeHTe E-564 cneUVla~bHO pa3pa6oTaHHa~ 

~pHoreHHO-YYBCTBHTe~bHa5l ~.llepHa~ <POT03MY~bCVI~ anepsue 6bl~a 

noaeneaa BHYTPb ~.PHoreHHoti nY3blpb~OBO,ti ~aMepbl H o6~yYa~aCb B 

HetiTplt1HHOM nyY~e U1HpOIWrO cnexrpa. no ue~ey~a3aHH~M C nK MeTO,llaMH 

noacxa no 06beMY H no CJIellY aaperHCTpVJpOBaHO 194 He~TPHHHbIX 

BaaHMO.lleticTBH~ aapaxenuor-o TOKa, B ~OTOPblX Hati.lleHo 13 pacnanos 

° 2 ~	 1 + ++ . +65 D-, D - 1D /Ds-MeaoHoB H 4,\- a PVlOl:Ia. osapoaaaaux YaCTHu:D., ,e 

OueHetibl OTHOCHTeJIbHOe cexeuae pO:llC.lleWHs:I oxapoaannux yaCTHLt B 

He~TpHHHbIX BJaHMO.lle'1cTBHSlx npH <E- ) ~ 60 f3B -(8,3 ± Z,3)% ~ 

+ ° 
u

...3HaQeHHs:I BpeMeH :lfCH3HH D -, D -MeaOHOB, A -oapaona. 3HatreHHs:I ce-Ye.HHs:I
C

ocpaaoeanas OyapOBaHHblX yaCTHU H BpeMeHa VlX :lJCHaHH naxozsrrca 8 

corJIaGHH C ,llaHHbIMH .llPyrHx 3~cnepHMeHTOB. 

COyeTaHHe .llOCTOHHCTa 3MYJIbCVJOHHO~ MeTO.llH~~ np~ rOpH30HTaJIbHOM 

'06JIyyeHHH WOTOCJIOeB C XOPOUlHMH cne~TpOMeTpHYeC~HMH CBot1cTBaMH nK H 

60JIbUlHM a~CenTaHCOM .ll.n~ BTOpW!HbIX qaCTHU npH nOMew.eHHH 

~OT03MYJIbCHH BHYTPb nK o6eCneYVlJIH B 3~cnepHMeHTe xopOUlHe YCJIOBHs:I 

.llJIs:I aHaJIH3a pacnazos o-raposaaanx yaCTHU, B oco6eHHOCTIi1 6apHOHOB. B 

3~cnepHMeHTe BnepBble: 

- 3aperHCTpHpOBaH I:~(2450) -6apHOH, ~OTOPbl~ pacnazaerca no 

~aHaJIY I:~(2450) --) A~n-. Be~HYHHa <poHa COCTaBJIs:leT (O,10.± 0,04) 

C06bITHs:I. Pa3HOCTb Macc I:~(2450) H A~ paBHa(163 ± 2) M3B/c2 
j 
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- nOKaSaHO, 4TO a HeATpVlHHbIX BsaVlMo.aeAcTBVlSlX sHa4VlTeJIbHaSi 

4aCTb A~ - 6apViOHOB - 0, 58 ~g; ~~ -copaayerca 4epes pacnana 

peSOHaHCHhIX EC·COCTOSlHVi~ j 

- 06HapY:lICeHhi HO~hle MOlIhl pacnaza A~.6apViOHa: A~ -> E+rr+rr

,.. A+ - > n K- 11 +11+. v,	 C' , 

- Vi,lleHTI1111ViLU1POBaH n; -MeSOH C MO,lloA pacnaza oea CTpaHHhlX 

lJacTI1u,: D+ -> 11+ + _ 0;W 

e 1-->11 11 11
 

aaper'acrpapoeaao coosrrae , KOTOpOe HaVi60JIee BepOSlTHO 

ViHTepnpeTViPyeTcSl KaK pOX,lleHVie nepsoro pa,lll1aJIbHO Bos6yx,lleHHOrO 

(23S 
1) -COCTOSlHViSl D:+ -MeSOHa C MaccoA 2790 M3B/c 2. 

N 

ABTOPbI' supazaor czarozapaocrs nepCOHaJIY 15-111YTOBo~ 

nYSblpbKOBOA KaMepbl <IlHAJI, COTpY,llHViKaM o6pa6oTKVl If)ViJIbMOBOA 

ViH~opMaLU1Vi Vi Jla60paHTaM-MViKpOCKOnViCTaM, npVi Y4aCTI1Vi KOTOPblX 

no;ry48Hbl npe.aCTaBJI8HHbI8 peaYJIbTaTbI. MbI npViSHaTeJlbHbI K. C. EOrOMOJlOBY 

sa ViSrOTOBJleHVie YHViKaJIbHOA KpVioreHHO-4YBCTBViTeJIbHOR Sl.llepHOA 

If)OT03MYJIbCViVi Vi C. ~. JIJo60 MViJIOBY sa ee o6pa6oTKY· Mbl 6J1aro.naPHbI 

Y4aCTHViKaM "lIT - Maryland - Stony Brook - Tohoku - Tufts" 

(E-545) Vi "BNL - Columbia - Rutgers" (E-53A) KOJIJIa6opal..lJ1A, 

np8,lloCTaBViBWViX HaM ~OTOCHViMKVi C OK .llJISi aHaJIVlSa Vi KonVipOBaHViSl. 
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