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BBEAEH~E 

B raõnaue x i'Rev lew of Particle Propert,jes" / 1l/1984 r,/ 6b1Jl~ 
YKa3aH~H Ha B03MO~Hõe cy~ecTBoBaH~e pe30HaHca K*/1650/ C ~30
TOnW..leCK~M Cm1HOM (O, Cn~HOM (J) ~ 4eTHOCTbIQ (P) I(JP) 
= 1/2 ( 1-). B CCblJlKaX Ha K */ 165~/ I 11 np~BOA~Jl~Cb oaõoru 12-61 t 

B~nOJlHeHH~e B 3Kcnep~MeHTax C K-p-B3a~MOAe~CTB~RM~. B 3T~X pa
60Tax Ha6JlIOAaJl~Cb ~ aHaJl~3~pOBaR~cb oco6eHHocT~ B cneKTpax 3$
<t>eKT~BHbIX MacC K±rr+ ,Korr+77- ,Korr+rr+rr-:'4aCT~l.\ B 06JlaCT~ /1,6-: 
+1,71 r3B/c2. B~A~MO, ~3-3a 60JlbWOrO pa36poca AaHH~X B/2~1 
~ OTCYTCTB~H cy~ecTBeHHoro nOATBep~AeH~R K*/1650/ B 04epeAHOM 
~3AaH~~ Ta6Jl~l.\ /1986/ 171 YKa3aH~e Ha pe30HaHC K*/1650/ 6~Jlo 
CHHTO. 

B nexaõpe 1986 r" onyõruucoaaaa paõor a 181 no ~3y4eH~1O peax
l.\~~ K+ p ... cPK+p, cP .. K+K-np~ 13 r3B/c, C nOMO~blO napuaans ao-
BOJlHOBOrO aHaJl~3a ~3y4aJlaCb HeOAHopoAHOCTb B cneKTpe Macc et>K+ 

4aCT~l.\ B 06JlaCT~ /1,6+ 1,7/ r3B/c 2. napaMeTpbl CTPYKTYPbl C JP = 
= 1+ paBH~ M = 11650±50/ M3B/c 2, r = /150±50/ M3B/c~ 

B HacToH~e~ pa60Te npoBeAeH aHaJl~3 cneKTpoB 3$$eKT~BH~X 

Macc Kn-n -4aCT~l.\ B rr-p-B3a~MOAe~cTB~RX np~ 16 r3B/c ~ B APyr~x 

axcnepuae-rrax , B 77-p-B3a~MoAe~cTB~RX np~ 16 r3B/c B C06bIT~HX 

KO_,C 3aper~CTp~pOBaHH~M~ A-4aCT~l.\aM~ o6Hapy*eHa CTpYKTypa
 
B C~CTeMax Kn·" C MacCOa M = /1629±41 M3B/c2 ~ W~p~HO~ r =
 

/13±~~/ M3B/c2.npeAnp~HHT~~ KOMn~JlRT~BH~~ aH~Jl~3 pa60T no ~c
CJleAOBaH~1O pe30HaHCH~x COCTORH~~ CTpaHH~X Me30HOB, B~nOJlHeHH~X 

B APyr~x 3Kcnep~MeHTax, nOATBePA~Jl nOJly4eHH~e' pe3YJlbTaT~Q 

06HAPY}l{EH~E K/1629/ B n- p-B3A~MOAEt1CTBV1~X 

np~ 16 r3B!c 

Pa60Ta B~nOJlHeHa Ha 6a3e 3Kcnep~MeHTaJlbHOrO MaTep~aJla
 

c AByxMeTpoBo~ BOAOPOAHO~ nY3bJpbKOBO~ KaMepbl LlEPH, sxcnouapo

BaHHO~ B nY4Ke "--Me30HoB c ~MnYJlbCOM 16 r3B/c. B rr-p-B3a~Mo


Ae~cTB~HX np~ 16 r3B/c aHaJl~3~pOBaJl~Cb 4eT~peXJlY4eB~e C06~T~H
 
c 3aper~CTp~pOBaHH~M~ A-~n~ KO-4aCT~l.\aM~. AnR aHaJl~3a ~CnOJlb


30BaHO 125000 cTepeo<t>oTorpa$~~. BblAeJleHO 2989 -rer apexnyveasrx
 
'C06~T~~ c He~TpaJlbH~M~ CTpaHH~M~ 4aCT~l.\aM~, KOTop~e pacnpeAe-
Jl~Jl~Cb CJleAYIO~~M o6pa30M: . 

© Om.e.tUIHeHHLIH HHCTHTyT R,lJ,epHL!X HCcne,nOB8HHH ,l:{y6H8. 1987 1 



"I 

966 co6blTVllIl c A, 137 co6blTVllIl c AK ° , 
1766 co6blTVllIl c K~, 120 co6blTVllIl c K~~ ~. 

OCHoBH~e MeTOAVl4eCKVle oco6eHHocTVI 3KcnepVlMeHTa, npOCMOTp, 
Vl3MepeHVlH, reOMeTpVl4eCKaH peKOHCTPYK4V1H, VlAeHTVI~VlKa4V1H VO-4a
CTVl4, VlHKn~3V1BH~e ce4eHVlH AX~-4acTVl4 nOKa3aH~ B npeA~AY~VlX 
paõora x /9-11/ . 

MeToAVlKa o6pa6oTKVI pe30HaHcoB C Y4acTVleM cTpaHH~x 4acTVl4 
B 3TOM 3KcnepVlMeHTe Vl3nomeHa B/12/. AnH YMeHbweHVlH ~oHa 
B cneKTpax 3~~eKTVlBH~X Mace BTOpVl4H~X 4aCTVl4 Vlcnonb30BanaCb 
BVl3yanbHaR 04eHKa VlOHVl3a4V1V1 Ha TpeKax, npVl KOTOpOlll penepH~M 

TpeKOM RBnHnCR TpeK nepBVl4Horo rr--Me30Ha c C4V1TanOCb B03Mom
+ + + -+:HblM paanerurr e 71-, K- -Me30Hbl c VlMnynb caMVI AO 0,9 r3B/ C, 71 ,K 

OT npoToHa AO 1,5 r3B/c o * 
AHanVl3 cneKTpOB 3~~eKTVlBH~X Macc npOSOAVlnCH S npeAnonomeHVIVI 

o iOM, 4TO Ha6n~AaeM~e nVlKVI B cneKTpax o6ycnoBneH~ pomAeHVleM 
pe30HaHcoB, onVlc~saeM~X ~YHK4V1elll 6pelllTa - BVlrHepa: 

MroBW(M) =- /1/
(M2 _ M2) 2 + M2r 2 

o o o 

rAe Mo. r o - Macca VI WVlpVlHa pe30HaHca COOTBeTCTBeHHO o 

Cnoco6 nOCTpoeHVlR ~OHOB~X KpVlS~X Vlcnonb30Ban onVlcaHVle 3KC
nepVlMeHTanbHWX cneKTpOB, VlCKn~4aR o6nacTVI pe30HaHCOB, nonVlHO
MOM BVlAa 

A7 6 . 
BG(M) .= (M - MT) í. A i M 1 • /2/ 

1=0 

r qe MT - CYMMa Macc 4aCTVll...l cuc r esiu , A 1 - nOA6V1paeMble MeTOAOM 
HaVlMeHbWVlX KBaApaToB napaMeTp~o B/12/ nOKa3aHo, 4TO B paccMaT
pVlBaeM~x npo4eccax nonY4eHHwe 3TVlM cnoco6oM ~oHoB~e KpVlB~e 

B npeAenax oWVl6oK He OrnVl4a~TcR OT ~oHa, nocTpoeHHoro MOAenVl
pOBaHVleM oTAenbH~x B03MomHWX KaHanOB peaK4V111l c y4eToM 3KcnepVl

*CpeAHHe 3HaqeHHH BeCOB C06hlTHH, ortpenerrennsrx rro rrOTeHlI,HaJIb-

HhlM AJIHH.;1M H yqHThIBalOIl\~X no'repro K~·, A -qaCTHlI, B6JIH3H B3aHMO

AefrcTBHH H 3a rrpeAeJIaMH 3~~eKTHBHoro o6~eMa KaMepw, paBHW 1,2; 
1,2 COOTBeTCTBeHHO. YqeT BecoB C06WTHH rrpHBOAHT K H3M~HeHHIO 

~OpMbI "rrpHBeAeHHhlx p acnpene.neaaã 3<PlIJeKTHBHhIX Macc B cpenuen 

na 0,4 OllH6KH 6HHa rHCTOrpaMMbI. TIo3TOMY s xcnepanenr-ansnue pac

npenerreans 3qxpeKTHBHhIX xac c AaHhI 6e3 ytieTa BeCOB. 

2 

MeHTanbH~X yrnoB~x VI VlMnynbcH~x pacnpeAeneHVllIl VI CYMMVlposaHVleM 
nap4V1anbHWX ~OHOBWX KpVlB~X e BecaMVI, paCC4V1TaHH~MVI no CTaTVI
cTVl4ecKolll TeopVlVl MHomeCTaeHHoro pomAeHVlR 4aCTVl4. 

3KcnepVlMeHTanbHwe pacnpeAeneHVlH 3~~eKTVlBHwX Macc annpOKCVI
MVlpOBanVlCb $YHK~Vlelll 

/3/F (M) = [ a· BW (M) + (1 - a) • BG(M) ] . N , 

RBnH~~elllcH KOM6V1Ha4V1elll HOpMVlpoBaHHwx $oHoBolll KPVlBolll BO(M) VI pe
30HaHca /1/ VlnVl /4/. 3Aecb N - KonVl4eCTao co6~TVllIl a rVlCTporpaM
Me, a - nOA6V1paeMbl1ll MeTOAOM HaVlMeHbWVlX KBaApaToB BKnaA pe30HaH
coa c nOA6V1paeMwMVI OAHOBpeMeHHO B /1/ napaMeTpaMVI Mo VI r o. 
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PHC. 1. Cnex-rpu 3lIJclJeKTHBHhIX Mace A71- - ,K s rr--qaCTHlI,. 

CrrJIOIIIHhle rJIaAKHe xpnasre - pe3YJIbTaT annpoxcnnanaa 

3KcrrepHMeHTaJIbHhIX crreKTpoB c yqeTOM pe30HaHcoB, 

urr-pnxoaue - rrOJIHHOMHaJIbHhIH lIJOH• 
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+ +Ha pll1C c 1 npenc raaneau cnex r pu 3C1X!JeKTII1BHbIX Macc Arr- _ K ° «> , s 
CII1CTeM 1113 -re rupexnyveaux C06b1TII1~ C 3aperll1CTpll1pOBaHHblMlI1 A - ,Ko

+ s
4aCTII1LJ.aMV1 Q B 06.nacTII1 2,±/1385/-, K*-/892/-pe30HaHcoB Ha6.n1o,qal~lT-
C~ 4eTKO B~pêmeHH~e nll1KII1 Q C nOMO~b~ B~WeIl13nOmeHHO~ MeTo,qIl1KII1 
6~n npOBe,qeH aHanll13 cneKTpOB C warOM àM = 12,5 M3B/c 2 . ~3-3a 
OrpaHII14eHHO~ CTaTII1CTII1KII1 npll1 annpOKCII1MaLJ.1I1111 cneKTpOB KOrr±-4aCTII1LJ. 
WlI1pll1Ha K*±/892/-pe30HaHcoB 3a<t>II1KClI1pOBaHa paBHo~ 51 M~B/c 2 /7/. 

Ha pll1c c1 nOKa3aH~ Kpll1B~e annpOKCII1MaLJ.1I1111 cneKTpoB C ~OHOM. 

B Ta6n.1 npe,qcTaBneH~ pe3ynbTaT~ napaMeTpll13aLJ.1I1111 3KCnepll1MeHTanb
+ +HblX cneKTpoB Macc Arr- - ,K ° tt " -CII1CTeM Q nony4eHHble napaMeTpbl s 

I±/1385/-, K*±/892/-pe30HaHcoB B npe,qenax OWlI160K xopowo corna-
CY~TC~ C Ta6nll14HblMlI1 3Ha4eH'II1~MII1 /7/. 3TO norrraepxnae'r Ha,qemHOCTb 
MeTo,qIl1KII1 3KCnep1l1MeHTa. 

'I'aõnaua 1 

Mo, r, , u, 
Pe30HaHC <X 2 >

M3B/c 2 M3B/c 2 MK6 

2,+/1385/ 1376±5 30±9 1,21 1 47±10 
An+ 

2,-/1385/ 1382±6 64±17 0,999 60±12 
Arr

K*+/892/ 892±5 51 1,224 73 ±12 
KOrr+ 

8 .. 

K*-/892/ 880±7 51 0,850 48±12 
KO rr

s 

Ha pu c , 2a npenc r aa neu cnexr p 3<t><t>eKTII1BHbIX Macc KOrr+ tt- -CII1CTeMbl 
1113 4eT~pexnY4eB~X C06~TII1~ C 3aper1l1CTpll1pOBaHH~MII1 K~~Me30HaMII1. 
B 06.naCTII1 Q /K / 1280/, K1/1400/, K2/1430/ / II1MeeTC~ WII1POKII1~

1
MaKCII1MYM. B 06nacTlI1 /160071680/ M3B/c 2 BII1,qeH nll1K /4 OWlI16KlI1 
Ha,q <t>OH~M/o ~aMeHa Macc nll10HOB B paC4eTax MaCCaMII1 APyrll1x 4a
CTII1LJ. (K - ,p, p) npnaonar K YHII14TomeHII1~ nux a , Ilpoaepka YCTO~
4l11BOCTlI1 c r pyx r ypu Ha OTpameHII1~ K*+/892/-pe30HaHca /06nacTb 
/8257975/ M3B/c2 / 111 K*-/892/-pe30HaHca /06.nacTb /800 7 
+950/ M3B/c 2 / nOKa3ana, 4TO CTpYKTypa coxpaH~eTC~. 

AanbHe~wlI1e II1CCne,qOBaHII1~ nOKa3anll1 OTCYTCTBlI1e ~BH~X KaCKa,q
H~X pacna,qOB CTPYKTYP~, paBHO KaK 111 OTCYTCTBlI1e ~BHoro COBMeCT
Horo pom,qeHII1~ C ,qpyrll1MII1 pe30HaHCaMlI10 

~ ~ lrp~'+!rx" foi 't ' 'n~:.ifi!(,) TTp.t11- tfX:! f41 

200~ 

(I('I 

n ~ ~ <rrn-, 'K~rr#rr-rr s'rrn
K-rr-rr#rr# rn'ns»
K/T7#T7#rr-rr

~ 150 

~
 
~
 
~
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PHc.2. Crrexrpsr 3<p<peKTHBHblX Macc Kn·rr -CHCTeM. Ha pnc , 2B 
lUTPlfXOBOH m1HHeH noxas an cnex-rp K+ rr-rr- -CHCTeMhI. 

Ha 3TOM me MaTepll1ane B 4eT~pexny4eB~x C06~TII1~X C 3aperll1CT
pll1pOBaHHblMII1 K~-Me30HaMII1 paccxor peaa npyr ae Kn·rr -CII1CTeMbl C CYM
MapHblM 3neKTpll14eCKlI1M 3ap~,qOM Hynb. Ha puc , 26 npenc r aanea CYM

K+ + - - K- - + +
MapHbl~ criex r p 3<t><t>eKTII1BHbIX Macc tr tt tr -, n rr tt ... , 

KOrr+rr+rr-rr--CII1CTeM o B TO~ me 06nacTlI1 /1600+1680/ M3B/c 2 BII1,qHa 
+ + - -CTpYKTypa" llpoa epxa K n tt tr -CII1CTeMbl 8 -re rupexnyveaax C06bITII1~X 

C 3aper1l1CTpll1pOBaHH~MII1 A-rll1nepOHaMII1 nOKa3ana OTCYTCTBlI1e oc06eH
HOCTII1 B 06nacTlI1 /1600 71680/ M3B/c 2 . 

npoBe,qeH nOIl1CK nOnOmll1TenbHO 111 OTpll1LJ.aTenbHO 3ap~meHHo~ CTpYK- • 
TYP~ Kn·rr B 06nacTlI1 /1600~680/ M3B/c 2 . Ha PIl1C.2B npe,qCTaBneH 
cYMMapHbl~ criex r p 3<t><t>eKTII1BHbIX Macc K+rr-rr--.,K+rr+rr--CII1CTeM 
/cnnowHa~ nIl1HII1~/ B 4eT~pexnY4eB~X C06~TII1~X C A-rll1nepOHaMII1. 
WTpll1XaMII1 nOKa3aH oraens ao criex r p Macc, K+rr-rr-. BII1,qeH 6aMn B 06
naCTII1 /1600+1680/ M3B/c 2 . 

Ha pll1c.3 nOKa3aHa rll1CTOrpaMMa ,qn~ CYMM~ cneKTpOB pll1c.2. 
rna,qKa~ WTpIl1XOBa~ nll1HII1~ - ~OHo' KOnll14eCTBO OWlI160K B nll1Ke 
/1600+1680/ M3B/c 2 Ha,q <t>OHOM 60nee weCT~. napaMeTpIl13aLJ.lI1~ 
/cnnowHa~ rna,qKa~ nIl1HII1~/ npOBo,qll1naCb 4epe3 10 M3B/c 2 C nOMO~b~ 

MeTo,qa Hall1MeHbWII1X KBa,qpaToB, C II1CnOnb30BaHlI1eM <t>opMyn /1/, /2/, 
/3/0 no,q6l11panll1Cb nape-re rpu Mo,ro,a. Peayns r a ru - B Ta6n.2. 
nYHKTlI1pOM Ha pll1c.3 nOKa3aH cneKTp , OCTaBWIl1~C~ nocne B~4ep4111

BaHII1~ C06bITII1~, Bowe,qWII1X B 06naCTb 2,±/1 385/- 1 K *±/892/-pe30HaH
COB. 

Ha p~c04a npe,qCTaBneHO ,q1l1$<l>epeHLJ.lI1anbHOe pacnpe,qeneHlI1e pe
30HaHCHblX C06b1TII1~ no nepeMeHHo~ X = 2P* / yS, r ne Pi: - nponons> 
Hbl~ II1Mnynbc peaoua HCHblX C06b1TII1~ BC. U~. 7T-P -B3aIl1MOAe~C TBII1~, 
yS - nonaaa 3Heprll1~. KOnll1lfeCTBO pe30HaHCHblX C06b1TII1~ B Kam

5 



PHc.3e CYMMapHbll CrreKTp 3~~eK
THBHbIX. MaCC Kn·1T -CHCTeM. CIlJIOW
HaH rnagKaH KpHBaH - pe3ynbTaT 
arrrrpOKCHMa~HH 3KcrrepHMeHTanb'too 
Horo crreKTpa c yqeTOM pe30HaH
ca. lliTpHXOBaH rnagKaH KpHBaH 
rronHHOMHanbHbIH $OH o IIYHKTHpoM 
rrOKa3aH crreKTp, OCTaBWHHCH rroc

~ 300 ne BWqepKHBaHHH C06WTHA, Boweg~ <:Q WHX B 06naCTb H3BeCTHbIX. pe30
~ HaHCOB:~ 
~ L +/1385/ /135071450/ M3B/c 2 , 
~"'200 L-/1385/ /130071500/ M3B/c2 , 

K *+/892/ /8257975/ M3B/c 2 , 

K *-/89?/ /8007950/ M3B/c 2 , 
~ 

f00 

t
n.I·);':'\.,1 I.; 

roi 1..1 I..nr :·°Lor' .... :..,
d

: 

r·r AOM ~HTepBane nepeMeHHo~ X on
peAen~nocb TaKme ç nOMo~b~ Me
TOAa Ha~MeHbW~X KBaApaToB c ~C
nonb30BaH~eM /1/, /2/, /3/. 

~o ~~ ~ 
B~AHO, 4TO K/1629/-CTPYKTypaHIXn.nJ,118/c2 
06pa3yeTc~ npe~My~ecTBeHHo 

B ~eHTpanbHo~ 06naCT~ B3a~MoAe~cTB~~ ~ B 06naCT~ ~parMeKTa~~~ 

D~pB~4H~X 1T--Me30HOB, 6n~3KO~ K ~eHTpanbHo~. 3T~M MomHO BOC
nOIlb30BaTbC~ An~ YMeHbweH~~ ~OHOBO~ nOAnomK~ B cneKTpe 3e!Xt>eK-

IO~, i i I I .~ 

a ~ ~ÚO<X~o.5'1 5 

~ j :tJoot 
i
I 

~ 
..... 

~ r ++
fOZ~ ~200 

T 
~ 
~' 

~ 
f 00 

-q6 -~.2 
~I 

R 

T~BH~X MaCC a Ha p~Co46 np~BeAeH CYMMapH~~ CneKTp Kn·1T-C~CTeM 

An~ ~HTepBana X: -O, 40 ~ X < o,54, npuaeneu HOBbl~ non~HOM~anb
H~~ ~OH c ~CKn~4eH~eM peaOHaHCHO~ 06naCT~. Kon~4eCTBO OW~60K 

B n~Ke /160071680/ M3B/c2HaA ~OHOM 60nee ceM~. AnnpOKC~Ma~~~ 

xa pax r epuayerc a )(~O = 48, 6 ~ noaepar ens HblM YPOBHeM CL = 18%" 
B npeAnonomeH~~, 4TO B cneKTpe Ha6n~AaeTC~ TonbKO ~OH, Kon~

4eCTBO OW~60K B nuxe HaA ~OHOM .... 5, X:5 = 87,4, CL= 0,01%0 
n03TOMY YKaaaHHoe npeAnonomeH~e AonmHO 6~Tb OTBeprHYTO. 

Ta+K~M 06paaOM, B 1T-P -Baa~MOAe~CTB~~X np« 16 r3B/c oõuapyxe- .• 
Hbl K õ /1629/ -peaoua HCHble C06bIT~~, oõoaayouuiec a npe~MYl1leCTBeHHO 

B ~eHTpanbHO~ 06naCT~ 1T-p-Baa~MOAe~CTB~~ ~ B 06naCT~ ~parMeH
Ta~~V1 nY4Ka, 6n~3KO~ K ~eHTpanbHO~o 

Iloxa He~CHa pons 3KaOT~4eCKO~ c r pyx r ypa K+ 1T-1T-/4eTblpeXKBap
KOBa~ CTPYKTypa/, XOT~ eCTb aHanor~H B B~Ae HeAaBHO 06HapymeH
-ror o U /31 00/-Me30Ha /13,14/. Ecria MOAa K+1T-1T-BXOA~T B MynbT~

nner , ~30Ton~4eCK~~ cn~H K/1629/ He MeHee eA~H~~bl. B Ta6n,,2 
nOKa3aH~ peaynbTaT~ annpOKCHMa~~V1 CYMMapHoro cneKTpa 3~~eKT~B
HblX Macc Kn·f7-C~CTeM 6e3 K+1T-1T--KOM6~Ha~~~. 

Ta6nH~a 2 

Pe30HaHC Mo, 
M3B/c 2 

r o 1 

M3B/c 2 
<)(2) 

No 
KOnHqeCTBO 
pe30HaHCHbIX 
C06bITHH 

± 
KO /1629/ 1629±3 27±10 0,96 173±41 

+ 
KO/1629/ 1629±3 22±10 0,82 131±36 

6e3 K+1T-1T

YT04HEH~E W~P~H~ PE30HAHCHOA'CTPYKTYP~ K/1629/ 

,lJ,n~ YT04HeH~~ napaae r poa peaOHaHCOB, oôuapyxeaaux B 1T-P -Baa
V1MOAe~CTB~~X np~ 16 r3B/c, 6wno npOBeAeHO B~4~cneH~e 3Kcnep~

MeHTanb HblX paapeweH~~ B peaoua HCHblX oõnac T~X" ,lJ,llR A1T± -, K ~ 1T ± 
C~CTeM paapeweH~~ nOKaaaH~ B Ta6n03" B~AHO, 4TO cpeAH~e ow~6

K~ 3etxt>eKT~BHbIX Macc 3Ha4~Tenb HO MeHbwe eCTeCTBeHHblX W~p~H pe
aOHaHCOB o ~CHO, 4TO Y4eT paap'eweH~~ B npeAenax OW~60K He ~a
MeH~T napascer poa peaOHaHCOB k±/138S/, K*±/892/. 

B Ta6n 04 npeACTaBneH~ 3Kcnep~MeHTanbH~e paapeweH~~ 3~~eKT~B

HblX Macc Kn--17 -C~CTeM B 06naCT~ CTPYKTYPbl K/ 1629/ o no Ben~4~He 

7 



16
TaÕJ1IUJ;a 3 TaM: Mo = 11629±4/ M3B/c 2 , '[o = /13±13/ t-bB/c 2 , No = 161±44. 

Pa3pemeHHR 3~~eKTHBHb~ Macc CHCTeM B oGJ1aCTH Ilonaoe Ce4eHII1e K/1629/ B 4eTblpexnY4eBblX C06bIT~RX c K~-:,,,I\ -4a
p asonancoa };- /1385/, K* ± /892/ 

CT~4aM~ paBHO a :::: ./ 49 ±14/ MK6 o • ' 

AnnpoKc~MaU~R cnexr pa Macc Kn·rr -C~C'TeM 6e3 K +tr - n - c ~~KC~
pOBaHH~M~ napaMeTpaM~ Mo,a,onpeAeneHH~M~ paHee /Ta6n o2/, Aa-

CHCTeMa 1\17+ 1\17 - K °17 + K -«: 
a s eT r o = /7±1~/ M3B/c2. 

OGJ1aCTb 
Macc· 1300+1500 1300+1500 800+1000 800+1000 

2//M3B/ c 
nOaTBEPmaEH~E 06HAPY~EHHO~ CTPYKTYPbl K/1629/
 

M1 B apYr~x 3KcnEP~MEHTAX

4,3±0, I 4,1 ±O, I 5,2±0,1 5, 1±O, 1 

Al
 
/M3B/c 2/
 

Bo MHor~x pa60Tax B cneKTpax 3~~eKT~BH~X Macc pa3n~4H~X KOM6~


Hau~~ Kn.rr-4acT~U 3aMeTH~ bc06eHHocT~, COOTBeTcTBy~~~e 06Hapy
meHHO~ CTpYKType. anR npOBepK~ 6~n npeAnpll1HRT aHan~3 pe3ynbTa

TaÕJ1HIJ;á 4 
TOB rpynn pa60T, B KOTOP~X ~3Y4an~Cb pe30HaHCH~e COCTORH~R

P aapeureuaa 3$PeKTHBHb~ Macc Kn'17 -CHCTeM 
CTpaHH~X Me30HOB. 

B oGnacTH /1560+1720/ M3B/c 2 CTpYKTYPW K/1629/ 
AHan~3I11poBan~cb TonbKo Te ~a60T~, Ha KOTop~e cc~n~eTcR

B 3KcrrepHMeHTe rr-p rrpa 16 r3B/c "Particle Data Gr oup"l7l. 
1. nOCKonbKY B "-p-B3a~MoAe~CTB~F.X np~ 16 r3B/c 06pa30BaH~e 

CHCTeMa KOrr +rr- K+ -  K+rr+rr- K+rr+rr-rr- K-rr-rr+"~o17+17+17-rr- K/1629/ ~AeT 60nbweH 4aCTb~ B ueHTpanbH~X B3a~MoAeHcTB~RX
17 " 

~ B 06naCT~ ~parMeHTau~~ n~oHoB,6n~3Ko~ K 4eHTpanbHo~,RCHO,4TO 

nOATBepmAeH~e MomHO nony4~Tb B npo~eccax, cB060AH~X OT A~~pa~
~M 

u~~~ OAH~M ~3 TaK~X npoueCCOB RBnReTCR 3KCKn~3~BH~~ .KaHan c ne
/M3B/c 2/ 13,9±O,3 14,9±0,7 16,2±0,6 10,9±0,5 II,r±0,5 8,1±0,6 peaapanxoã HYKfloHa: K-p .... K°1T+"-n. B 171 YKa3aHO 14 3Kcnep~MeH

10B 14,8,1&-231, B KOTQ.PblX ~3Y4ancR cnex r p 3<txt>eKT~BHbIX Macc 
K °17 +17- B xa Hane K-p .... K° rr+rr-n np~ ~Mny ns cax nepB~4H~X K"':'-Me.30
HOB: 3,9 r3B/c ~ P K- S 16,0 r sa/e , ~3 3T~X 3KCnepHt.4eHTOB Tp~ 

OH~ cono~TaB~M~ c W~p~HO~ pe30HaHcHo~ CTPYK~P~, onpeAeneHHo~
 

6e3 y4eTa pa3peweH~~ /Ta6n.2/. anR Y4eTa B~3BaHH~X 3Kcnep~MeH ~9n8~ <f-<l6.onBfc '(OOlJt <1.<12. 1~8K .J.lr~<II-<~or~6k
 
, , , r ""T"""""----'

[-' , , I (~) , , , , ~) I
TanbH~M~ norpewHocTRM~ ~cKameH~~ B ~opMe cneKTpa 3~~eKT~BH~X ')
Mace TeopeT~4ecKaR Kp~BaR, on~c~Ba~~aR pe30HaHc, npO~HTerp~po ! ~ Kp~·TT*TT-n Kp-K*n*TTp "1 np-A~TT*TT-

BaHa BMeCTe c ~YHKu~e~ pa3peweH~R, B3RTO~ B B~Ae pacnpeAeneH~R ,.- rp-K-n'TTp .. ~- TTp-AC*TT-TT- -I 

raycca: -li ~l 

1 (M ~,,~! L- 1 _ m)2 ~-:I . .~".,
BW(M) = -- JBW(m) -- exp [- ] dm , /4/

V2; C1 (m) 20' 2 (m) ~ -J ~ . 
~~ W i~ ~~11~\;1
nOCKonbKY paHee onpeneneuuaa w~p~Ha peaoaaace- HeBen~Ka, a(m) ~'> 

6bln~ np~HRT,a nOCTORHHO~ ~ paBHOH cpeAHeH B3BeweHHO~ AflR Kn-e  - 1 -f . 
C~CTeM,B' 06naCT~ pe30HaHca /,O'(m) = 14 M3B/c2/. 

AnnpoKc~Ma4~R CYMMapHoro cneKTpa 3~~eKT~BH~X Macc Kn·rr-C~ I I jI I I I [, I I I ! 

(li (I (I (V (' CI (V (' CI 
CTeM c Y4eTOM ~YHKU~~ pa3peweH~R np~Bena K cneAY~~~M pe3ynbTa f1(K"m,rJll/c' 

Pnc.S. KOMhRnRTHBHwe cneKTpw 3~eKTHBHWX Macc K""-CHCTeM. . , 
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TaÕJIllI~a 5 
3KcnePllMeHTbl c HsyqeHlieM K°7T+7T--cHCTeMbl B peaxnaa 
K-p ~ K ° "+71-n, sourezuuae B KOMnHnHTHBHblH crrex rp 
/PHc o5a/. 

HMnYJIbC OrpaHHqeHHH 
nepBHq no t HJIH YCTaHoBKa 
Horo 

K--MesOHa, 
t " = t - t min 
(f3B/c)2 

naõopaToPHH CCblJ1K a 

r3B/c 
-- 
6 HeT BNL-cneKTpoMeTp BpYKxeHBeH 4 
10 t~n' < 0,8 OMera - cneKTpOMeTp llEPH 15 
11 tK~KrnT< 0,3 LASS - crreKTpOMeTp CTaH~opp; 16 
3,9 
4,6 

HeT 
HeT 

80-p;mHM. HBC /BOp;opop;HaH 
rryswpbKOBaH KaMepa/ 17 

4,2 t K.... K1717< °,5 

BpYKxefIBeH 

2-M HBC llEPH 18 
4,1 HeT 30-p;mHM HBC 19 
5,5 HeT AproH 

6 HeT 1,5-M BpHTaHcKaH HBC 20 
UEPH 

7,3 . HeT 80-p;roHM HBC BpYKxeHBeH 21 
8,25 t~n < 0,8 2-M HBC UEPH 6 
14,3 t pn < 0,3 2-M HBC UEPH 22 
10 HeT 1,5-M BpHTaHcKaH HBC 

2-M HBC 23 
16 HeT UEPH 

8bJnonHeHbl Ha cnekr poaer pax , OAI-1HHaA4aTb - Ha BOAOpoAHblX nY3blpb

KOB~X KaMepax /Ta6no5/. KOMnl-1nHTI-1BH~~ cneKTp /pl-1c c5a/ CAenaH
 
An~ o6nacTI-1 Macc /1 p3+1 ,9/ r3B/c 2 no BceM 14 3KCnepI-1MeHTaM.
 
War B çneKTpe npl-1BeAeH K 20 M3B/c2. B 06naCTl-1 Macc /1620+
 
+166fr/ M38/c 2 Bl-1AHa ~eTKaH Y3KaH CTPYKTypa, XOTH 04eBI-1AHO,
 
4TO BKnaAbl OT oõnacr a Q 1-1 K 2/ 1770/ "7 , Kâ/1780/-pe30HaHcoB 3Ha

4KTenbHO nOB~wa~T $OH c XOPOWI-1M TeCTOM KoppeKiHOCTI-1 npOBeAeH

10 

n 
li
'j 

~ I 
I 

HO~ KOMnl-1nH41-1l-1 HBnHeTCH penep K2/ 1430/ - pe30Ha Hca . Pa36l-1eH~e 

KOMnl-1nHTl-1BHOrO c nex r pa no MeTOAI-1KaM / cnex rpoaerpu ~ nyaups xo
B~e KaMep~/ np~BOAI-1T K OAHOMY B~BOAY - o cy~ecTBOBaH~1-1 CTPYK
TYP~ B o6nacT~ Macc /1620+1660/ M3B/C 2 

i 

2. AOnOnHI-1TenbH~M nOATBep*AeHl-1eM o6Hapy*eHHo~ CTpYKTYP~ HB
nHeTCH paõor a 1241, Ha KOTOpylO ccunaercs IIPart i c 1e Data 
Group'l/7/. B 1241 npuaeneu KOMnl-1nHTl-1BHbl~ cnex r p 34>4>eKTl-1BHbIX 
Macc K+7T+7T--, K01/rro-c~cTeM 1-13 peaK4~~ K+p -+ K+7T'+"-'P, K+p ~ 
.... K07T\TOp /pl-1c,5õ! np~ I-1Mnynbcax nepBI-1~HblX K+-Me30HoB: 
7,0 f3B/c$ PK+.S 12,Z r3B/c. Crrex rp COCTasneH no nHTI-1 axcriepu
MeHTaM, He O~I-1~eH OT AI-1$paK4~l-1o B 06naCT~ Macc /1600+ 
+1650/M3B/c 2 Ha6nlOAaeTcH oco6eHHOCTb. 

3 o Iloc r poea KOMnl-1nHT~BHbli1 criex r p 3$4>eKT~BHbJX Macc KO 17 +17- -, 
I 

'i-
K+7T-7To-C~CTeM 1-13 peaK4~~ 7T-p .... AKo"+"-, 17-P -lo AK+17-7To /PI-1C o·5B/ 
no ~eT~peM 3KCnepI-1MeHTaM/25~71 /Ta6n o6/, Ha KOTop~e cc~naeT
CH IIPart i c 1e Da ta Gr oup" 171. Ir1Mnynbcbl nepBI-1~HblX 71--Me30HOB ox
BaT~BaIOT ~HTepBan: 3,8 r38/c ~ $ 6,0 r3B/c. B 06naCT~ 34>-'P 7T
4>eKT~BH~X Macc /1610+1630/ M3B/c2 Ha6nlOAaeTcH CTPYKTypa o 

'I'aõrnnra 6 
3KcrrepHMeHTbl c H3yqeHHeM KOTT+1T--, K+71-7TQ..cHcTeM, 
B peaK~HHX 1T-P ~ AK 07T+" -, J7-P -+ AK+7T-7To, 
aomennnre B KOMnHJIHTHBHblH cnexrp / pHC •5B/ 

HMnYJIbC 
nepBHq
Horo 
7T--MesoHa, 
r3B/c 

OrpaHHqeHHH 
YCTaHOBKa 
na6opaTopHH CCblTIKa 

_ 

3,8+4,2 HeT 72 p;mHM. HBC 
LBL, BepKJIH 

25 

I... 

~l\ 6 

4,5 

3,95 t 17- -+ K1711< 1,2 
6e3 2../1385/ 

õe3 I/1385/ 

õe3 I./1385/ 

'2-M HBC 
UEPH 

82-P;IOHM. HBC 
CTaH~opP; 

80-P;IOHM.. HBC 
BpYKxeHBeH 

• 26 

27 

27 

4. ~ononH~TenbHo paCCMOTpeH~ e~e HeKOTop~e np04ecc~ c ~3Y
~eH~eM cnex rpoa K1T17' -CI-1CTeM no paõoraa , Ha xor opue CCblnalOTCH 
B 171 

11 



B 06nacT~ Macc /160071640/ M3B/c2 eeTb HeOAHopOAHoeTb 
B cnex rpax (K1171)O -cucr es B npoueccax K+n .... K°1T+1T-P, 

K+n -+ K+ 1T-1T op /28-30/ .• 

B 06nacT~ Macc /161071640/ M3B/c 2 B~AHa oc06eHHoeTb B cneKT
pax (Kmr)O -e~c TeM B npoueccax K+P .... K° 11+11+ 1T-P, l{ +p .... 
.... K+1T+11-11 o p /2.31/. 

TaK~M 06pa30M, np08eAeHH~~ KOMn~n~T~BH~~ aHan~3 nOKa3an, 
~TO B C~CTeMax K1111 B pa3n~~H~x B3a~MoAe~eTB~~x ~ peaK4~~x ~Me

eT MeCTO 06HapymeHHa~ B "-p-B3a~MOAe~eTB~~x np~ 16 r3B/e 
CTPYKTypá K/1629/. 3TO, nO-B~A~MOMY, rOBop~T 06 YH~Bepcanb
HoeT~ c TpYKTYPbl ~ 'cyU\ecTBoBaH~~ K/ 1629/ -Me30H'OB o 

3AKnlO4EHHE 
) 

1 o 06HaPymeH~e CTpYKTYPbl K/1629/ B 1T-- p-B3a~MoAe~c TB~~X I 
npn 16 r3B/ c, nonr aepxneaae CTpYKTYPbl K/1629/ B K ±p-, 11-p-B3a 1 
~MoAe~cTB~~X np~ pa3n~~H~X 3Hepr~~x ~ B pa~n~~H~X peaK4~~X no I 

3Bon~IOT cnenar s 8bIBOA: cyU\eCTBYIOT Me30Hbl e Macco~ M = /1629 ± 
2 16 2 .±4/ M3B/c ) W~p~HO~ r = /13±1 / M3B/e ~ cTpaHHocTblO ±1
 

2 0 nony~eHHoe 3Ha~eH~e W~P~Hbl, Han~~~e oc06eHHocT~ B eneKT
 .1pe Mace K+11-17--c~c TeMbl nenaer aec swa BamHO~ aanavy npe4~3~OH

Horo onpeAeneH~~ nonHO~ W~p~H~o
 

ASTOPbl 6narOAapRT UEPH, np~eccopOB ~.P.O.MOpp~cOHa, roKen

nHepa, AoM~xyna 3a npeAocTaBneHHYIO B03MomHoeTb pa60TaTb c $0

TocH~~KaM~ 06ny~eH~R 11~-Me30HaM~ np~ 16 r3B/c AByxMeTpoBo~ BO

AOPOAHO~ nY3~pbKOBO~ KaMep~. 3a ~HTepee .K pa60Te ~ none3H~e
 

06cymAeH~R aBTOp~ np~3HaTenbH~ npo$eceopy B.C.6apaweHKoBY,
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