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B MacToR~ee epeMR HaAe*Ho ycTaHoeneHo cy~ecTeoeaHHe o4apo
eaHHbiX 4aCTHI..I, B TOM 4HCne H ner4ai1wero 6apHOHa A+ Ill , 0AHaKO 
OCTaeTCR OTKpbiTbiM eonpoc 0 B03MO*HOCTH o6pa30BaHHRc cynepRAep 121 

T, e, CBR3aHHbiX COCTORHHH A~ C HYKnOHaMH, aHanOrH4HbiX ' 
rHnepRApaM. CornacHo TeopeTH4eCKHM Ol..leHKaM 1 3·7 1 HX cy~ecTeo
eaHHe BeCbMa BepORTHO, 

npH npOCMOTpe ~OT03MynbCHH, o6ny4eHHOH npOTOHaMH C 3HeprHR
MH ]0 H 250 f38 B 11~83 H ~HAfl, 6blnO o6Hapy*eHO 5 KaHAHAaTOB Ha 
pacnaA cynepRAep/ 81 • Hx xapaKTepHCTHKH H npeABapHTenbHbli1 aHa
nH3 AaHbl a pa6oTax IB,9!. KaK noKaaan aHanH3 B03MO*Hb1X HCT04HH
KOB ~OHa ItO/, 4 C06biTI1R MOryT 6b1Tb 06bRCHeHbl HeynpyrHMH B3aHMO
AeHCTBHRMI1 nHBHeBbiX 4aCTHI..I, a AnR nRToro co6b1THR I3HeprHR npo
TOHa - 250 f3BI eAHHCTBeHHbiM 11CT04HHKOM ~OHa RBnReTCR aHHHrH
nRI..IHR MeAneHHoro P. 0*11AaeMoe 4Hcno TaKHX co6biTHi1, ecn11 y4eCTb 
AOn~ aHHHrHnRI..IHOHHbiX 3Be3A C BHAHMbiM 3HeprOBb1AeneHI1eM EUKA
....0,3-1,3 f38 

1
ll:cocTaBnReT-3.10-2 .npt.1 nOBTOpHOM npOCMOTpe 

OKpeCTHOCTeH nepBI14HbiX 3Be3A AO -3 MM B 3TOM C06b!TI1H 6blna o6-
Hapy*eHa Bl-1nKa C reOMeTpH4eCKI-1 BOCCTaHOBneHHbiM l..leHTpOM Ha ~C
CTORHI11-1 6,3+2,8 MKM* OT nepBI-14HOH 3Be3Abl 1-1 yrnoM pacKpbiTHR 
11,23+0,031~10-2 paA. MI1KPO~Torpa~I-1R 11 CXeMa 3Toro C06b1TI1R 
noKaaaHbl Ha p11c. 1 I A- 1..1eHTP nepei-14HOH aee3Abl, B - BTOpH4Ho.:i 
co cneAaMH 1 :-r;-c - BHnKH co cneAaM!-1 V1 11 V2 I. XapaKTepHCTHKH 
co6b1THR npHBeAeHbl e Ta6n.1. XapaKTepHCTHKH cneAOB BTOPI-14HOi1 
3Be3Abl 11 B11nKH npeACTaBneHbl B Ta6n, 2. 

CornacHo I-13MepeHHRM MHoroKpaTHOro pacceRHI1R H HOHH3ai..IHI1 
Ha116onee eepORTHaR 11AeHTH~11Kai..IHR cneAa Vt ecT b K -Me30H. no3-
TOMY BHnKa MO*eT 6b1Tb HHTepnpeTHpOBaHa KaK pacnaA 3a BpeMR 
-0 '3. 1 o-14 c D 0 -Me30Ha lo6paaoeaHHOro B nape c A~ ' KOTOPbiH 
pacnancR e cocTaee cynepRAPa e T04Ke B I Ha K + 11 -IHHBapHaHTHaR 
Macca M = 1,62+ 0 .1 3 f3BI 1-1n11 Ha K+TT-17° . 

KTT -0,12 + - 6 
BepORTHOCTb Taro, 4TO BHnKa eCTb e e -napa, npeHe pe*HMO 

Mana:-6·10-10 .~oH,o6ycnoeneHHbli1 pacnaAaMH K0 H A0
, a TaK*e 

A1-1<!JpaK1..1110HHOH A1-1CCOI..It.1a1..1Hei1 n -+PTT-(n-+n"+" -) 1 l'h 1, He npeeblwaeT 
-9·10-4 .CneAOBaTenbHO, O*HAaeMOe 4HCnO C06b1THH, I-1MHTHPY~11X 
pacnaAbl cynepRApa H He.:iTpanbHOH o4apoeaHHoi1 4acTHI..Ibl, He npeBbl
waeT -3 •1 0-f>, 

* npHBeAeHO CpeAHeB3BeWeHHOe 3Ha4eHHe no 23 t.13MepeHHRM. 0WH6-
Ka onpeAeneHa C y4eTOM KOppenR4HH OTAenbHbiX 113MepeHHH. 
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PHC. 1 

EcnH eTopH4HaR seesAa o6ycnoe
neHa pacnaAOM cynepRAPa, TO cpeAH 
npOAYKTOB sToro pacnaAa Aon*Ha 
fi~Tb CTpaHHaR 4aCTH4a, KOTOpaR 
MO*eT fi~Tb He~TpanbHOH: A0 HnH 
K0

• 3KcnepHMeHTanbH~e AaHH~e 
He npOTHBOpe4aT TOMY, 4TO 3TO 
co6NTHe eCTb pacnaA cynepRAPa 
c HcnycKaHHeM A 0 /ecnH npeAnono
*HTb B~neT K0

, TO 3HeprOB~Ae
neHHe eo BTOpoH saesAe 6yAeT 
6onbwe pasHOCTH Mace A! H HyK
noHa/. 6~n npoaeAeH KHHeMaTH-
4eCKHH aHa11H3 BTOPH4HOH 3Be3A~ 
B npeAnonO*eHHH, 4TO A0 RBilReTCR 
eAHHCTBeHH~M HeBHAHM~M npOAYKTOM 
pacnaAa cynepRAPa, H 04eHeH~ 
3HeprHR CBR3H A +e a cynepRAPe B 
(Be =M }I() +M A+ - MSF' rAe e 

e 
MHo - Macca RApa-ocToea, M A+~ 

+ e 
-2,27 rsB - Macca Ae, M SF- HH-
aapHaHTHaR Macca npoAYKTOB pac
naAa, saBHCR~aR oT HMnynbca 
cynepRAPa P8F) H apeMR nponeTa 
cynepRAPa AO pacnaAa t SF . 

AHanH3 noKas~aaeT, 4TO THn cynepRAPa onpeAenReTCR 3HaKaMH 
3~PRAOB nHOHOB, KOTOp~e He OCTaHaBilHBaDTCR B KaMepe /cneA~ 
1 H 5/, HO nono*HTenbH~e 3Ha4eHHR Be - ycnoaHe cy~ecTBOBaHHR 
cynepRApa - nony4aDTCR HeSaBHCHMO OT HHX. Bcero HMeeTCR TPH 
B03MO*HOCTH: 

1/ "+"-. B 3TOM cny4ae pacnaA cynepRAPa 4 Be ... A0 "+"+"-PPP 
npoHCXOAHT sa C4eT pacnaAa A~ -+A0 ~r +" +"-. 3aa~cHMOCTb Be 
OT P SF noKa.SaHa Ha pHC. 2. no 04eHKaM 14·7/ Be11H4HHa Be no 
OOPRAKY Be11H4HH~ paBHa 3HeprHH CBR3H 1\0 B rHnepRApax C TeMH 
*e RApaMH-OCTOBaMH, n03TOMY M~ npHHRilH ofinaCTb BOSMO*H~X 3Ha-
4eHHH Be paBHO~ 0-10 MsB /sawTpHxoaaHHaR o6nacTb Ha pHc.2/. 
3THM 3Ha4eHHRM Be COOTBeTCTBYDT 3Ha4eHHR t -/2,4-5,3/ .1 o-14c. 
TaK KaK RAPO-OCTOB (3p) HecTa6HilbHO~ TO HaH~~ee aepORTHaR 
HHTepnpeTa4HR npeAnonaraeT HCnycKaHHe k HeHTPOHOB (k 2:. 1): 
4 +!Be .. A o"+ "+ "-PPP + k.n. 

2/ 11-11-. J.1HTepnpeTa4HR 3TOrO COfi~THR ~He-+/\0TT+TT-TT-ppp 
npeAnonaraeT pacnaA cynepRAPa sa c4eT cna6oro asaHMOAe~cTBHR 
1\+e c He~TPOHOM, /\~ n ... /\0 p"+" -"o, c nocneAy~e~ nepesapRAKO" 
11°0 .. 11-p. HHBapHaHTHaR Macca M

71
P /cne~ 5 H 6/ pasHa 
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Ta6111-14a 1 

BTopW~HWI aBea,l\a 

THn 
pacmen

.lleHH.FI 

flpoeler YroJI 
R, MKM norpYJKeHH.FI 

A31fMYTaJih
H11H yroJI 

BH,l\HMOe CyMMapHbll ~ap-
3HeproB11- npo,l\OJihHbll HHI\ no-
,l\eJieHHe HMTIYJibc nepe~Hbll\ (10 ~0 

6±12p 118±015 0 ± 18,0 !92±819 

» R, MKM $0 'f>D 

I >74620 1815±110 6316+015 

2 32560+650 1412±1,0 10213+015 

3 291±5 -43,3±1.~ I09 18;t1,0 

4 8790±120 -4317±110 Il0,D+015 

5 ?65200 58 1IJ:tl 10 201 11;t015 

6 207IO;t320 -32,6_t),O 322,8+015 

VI :>-54000 -610_:1,0 358,8+012 

V2 ;.54000 -6 10.:!:_1,0 35915:.t012 

0 

-25 

I I 

200 400 600 800 
PsF. MsB/c 

PHc.2 

EBH.l\'MaB aapRXeH. HMnyJihC 
~aCTBU aap.RXeH. 
P~. , ~acTBU 
M~ ~~ 

YaH/c 
998±21 190±122 532±42 

Ta6111-14a 2 

l1oHH3a
L\I!.FI 

I;I0 

p f> li,neH-3HeprHR 
MaB/c i!~ TKHHI MaB 

UH.FI 
0 1 94±0 1 08 362± 18 ,. 27!J:t16 

1147±0112 ?4;t6 .,.+ 4810±111 

p 619±_014 

?9±II p 4910j),5 

1108±0107 16!J:t15 7T' 101±II 

3176;t0 131 II5;t9 p ?918.!;1 18 

0194;t0.10I 840;t?O K 5?6;t58 

1,00::t0103 9?6D:t1670.,. 9630;t16?({ 

1224,5~12,2 MsB. KonH-
4eCTBeHHO npH OAHHaKoa~x 
3Ha4eHI-1RX PsF Bc(~He}= 
= Be(~Be)-5,92 MsB. HH
Tepaany Bc"'0-10 MsB co
OTBeTCTByeT tsF -
- /2,9-4,4/.10 -14c. 

3/ " +" + . PacnaA cynep
RAPa 6+:c .. A o"+"+"+ppp nfitkn 
(k > 1) npOHCXOAI-IT sa C4eT 
Cllafioro B3aHMOAeHCTBHR 
1\+ c npoTOHOM, A+ p _. 

c c 
-+ A0nTT+TT+TT 0, c nocne-
AYD~eH nepe3aPRAKOH 
11°p ... " + n. HanH4He no 
MeHbWeH Mepe ABYX HeHT-
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poHoe H A0 He noaeonHeT KOnH4eCTBeHHO o~eHHTb Be H tsF• HO He 
npOTHBOpe4HT TOMy, 4TO B c MOlKeT 6b1Tb nonOlKHTenbHOH. ,Qo6aeKa k 
HeHTpOHOB OfiycnoeneHa TeMH IKe npH4HHaMH, 4TO H B cny4ae 1/. 
BapHaHT~ 2/ H 3/ npeAnonara~T nepeaapHAKY nHOHa, H no3TOMY 
OHH MeHee BepOHTH~. 

BHnKa oT pacnaAa A0 e aoHe yrnoe e~neTa A0 -rHnepoHa,cooTeeT
CTBY~IIIHX B c = 0-10 M3B, He fiblna 06HapylKeHa. 0AHaKo BepORTHOCTb 
pacnaAa A0 ~prr- e npOCMOTpeHHOH o6naCTH He npee~waeT -18%. 
KpoMe Toro, yrnbl BblneTa A0 MornH 6b1Tb HHbiMH, ecnH npH pac-
naAe BblneTen XOTR 6~ OAHH HeHTpOH. no3TOMy He06~apylKeHHe A0 

He npOTHBOpe4HT 06CYlKAaeMOH HHTepnpeTa~HH. 
TaKHM o6pa30M, HMe~TCR cepbe3Hble OCHOBaHHR HHTepnpeTHpOBaTb 

AaHHOe COfibiTHe KaK 06pa30BaHHe CBR3aHHOrO COCTOHHHH 04apoBaH
HOrO 6apHOHa A+c c HYKnOHaMH - cynepHApa cBe( c He, cC): 

P+!Ag,Br~ cBe(cHe,cC) + D0 +X, 

L L...K+rr-(rr0 ) 

A 0 rr+ rr ± rr±ppp + kn (k.? 0) 

-14 KoTopoe pacnaAaeTcH aa epeMH -/2-5/·10 c. 
HaAeeMcH, 4TO HaHAeHHoe co6biTHe 6yAeT CTHMYnHpoeaTb AanbHeH

WHe nOHCKH AnH OKOH4aTenbHOrO Bb1RCH€HHH BOnpoca 0 Cyl!leCTBOBa
HHH RBneHHH 06pa3oBaHHH cynepHAep, 
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