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B.H.Mopo3, H.C.HOBHKOBa, r.H.TeHTDKOBa 

BWDP HEKOTOM KmTEHiEB ~HKA.Ilm1 KAHAJIOB PEAK~ 

1:lHR B · 1iRruPEX.Il/Y q&:BhiX Irp - B3Am((),1lE3CTBHHX C PO~ 

CTPAHBWC tiACTMU IIPH l1MilYJibCE IIEPBHlmhiX Ir -ME30HOB 

I6 r3B/C {HA MATEPHAJIE MOJIEID1P()BAHHHX COmm:A). 

* HHoTHTYT aTOMHOi cpxsHKH, CPP, r.ByxapeoT 

Jlv6H&' I974. 



Mo.zteJIKpoBaDe treT:ctpexJiyqemrx co6b1Td c HeiTpaJI:DHblMH CTpammMII 

tiacT~ npoBo~oc:D ~ onpe.ztE~eHBR onTHMan:DHHX KPKTepKeB ~eHTK

<Imtarum K&HaJIOB peaKUHI B Irp - BSaJIMO.zteiCTmiSiX npK liMIIYJIDCe Ir -

MeSOHOB I6 raB/C B .D;ByxMeTpoBOI BO.D;Opo~ol fiYSblp:DKOBOI KaMepe 

UEP.Ha. MO,lteJIHpoBamte C nOMOJltbll uporpaMMii IOPC /I/ ll o6C'tieT MO.D;eJrll

po:eaHHHX C06:ctTBI no KlUieMaTHtieCltoii nporpaMMe "I0-30" / 2/ BWIOJ.tHfi

JlHC:D Ha 3BM BOOM-4. 

§ I. Mo,geJI!J)QBaHHe oo6b1T:d:. 

IIporpaMMa «>PC reHepHpyeT oo6HTIDI, p&BHOMepHo pacnpe.n;eJiemme 

B q,&SOBOM 06'.LeMe COrJiaCHO CT&THOTlfqeCKOI MO,IteJIH. I!OCJ1e reHepai.tD 

napaMeTpH MO.D;eJIHpoBammx traC'l'Hll (yrJI:ct H nmyJIDC:ct) C:MentaiOTCH CJIY

-qaiJmM o6pasoM B npe.zteJiax sa,ttamna: axcnepoeHTaJI:DHblX oiDH6ox: 

R. = R ('f'Oltt) + A f1 
A R = 6 Pi · Rtcpoftc) ·i~ 

P~- napaMeTpH MO.D;eJmpoB8.HHb1X 112CTHD;; 

t5pi- ycpe,ItHeHHSH OTHOCHT6n:DHaH OmH6Ra liSMepeHHHX HMDYJIDCOB BnH 

Cpe,ItHeKBa.ztpaTJrCmaJI OIIIJ46tta liSMepeHHHX yrJIOB (B STOM CJIYti&e 

PL(c:p1Jfle)=1). 
'L ~- CJiyqa:llme 1!HCJia, pacnpe.zte.'Iemme no HOp.MIJI:DHOMY saxoHY, co 



cpe.ztBBM, paBHI:lM HYJIIO, H ,ttwtcnepcHei, paBHoi e.I~Hwme. 

3KcnepHMeHT&nbHHe OmH6KH onpe~en~CH pasMepaMH nysHpbKOBOI KaMepH, 

OOBepmeHCTBOM ee OnT~eCKOi CHCTeMH, napaMeTpaMH nyqKa nep~ 

118CT~, OC06eHHOCTHMJI npiiMeHf!eMOI MeTO~ o6pa60TD CBHMKOB. ,lJI.a: 

oneHKH OmB60K napaMeTpoB BTopxqs&X ~aCT~ B KaMepe H3MepeHO H 06C~

TaHO no nporpaMMe reoMeTpH~eCKOi peKOHCTp~ "I-6" / 3/ 80 ~eTHpex
.nyt~emu: co6RTKi c HelTpaJ:t:&HbiMH cTpaHHHMH ~acTHD;aMH. lloCJie &HaJilt:sa 

norpemHocTel no~yqBnH, ~To B cpe~HeM HMDY~c nepB~ ~acT~ 

onpe~enHeTCH C TOqHOCTDD I%,KMTIYXDC BTOp~ ~aCT~-C TO~OCThD 

2,·~%, OIDH6Ka TaHI'eHCa yr~a H8B'J10H8 Tpe:Ra COCT&MHeT 0, 0035 (-I2 1 
) , 

onm6Ka asmqT&J.Il)Horo yr~a TpeKa paBHa O,OOI7 Part• (-6' ) (pHc.I). 

3TH su~emm aKcnepHMeHTaJihma: oom6oK 6wm sa,naHhl B nporpaMMy WPC. 

TanH MOAO~poB&HHHX C06RTHI H Bl K~eCTBO npe~CTaBHeBH B Ta~ei. 

§ 2. HueHTH<Ims!rl!g. C06UTd 

llMyqemme B pesy~hTaTe Mo,n:eJIHpoBamm co6HTRH o6pa6aTRB&J.IHCh -

saTeM no Toi Jite nporpaMMe KJIHeMi.TH1!ecKol H,IteHrmq,~ "I0-30", 

~TO H peaJIDHUe C06HTJVI. llporpawJta "I0-30" BH11HCJmeT 3Ha1iemm He

~OCTaDllel MaCCH, ee ODm6IUI ll Be.T.:H\IHH1:at J 2 
, COOTBeTCTBY1JllHe onpe

~eJie:BliHM KaHaJI&M peaKD;HI. Cpe.ztmre sHa~eHHfl KBSJU)aToB He~oCTaJlltWC 

Macc ~ B pe~ B npe~~ax o~6oK coB~am c o~aeMHMH 
cpe,ltHlDJJll sHa~eH14f.[MII / 4/ KBa,zu>aTCIB Mace If>-MesoHa, K0-MeSoHa, HeiT

poHa H 1\-rrmepoHa (Ta6.JIBn2 I, pnc.2-6). ®pMa 5 2 -pacnpe~~eHd 

11 cpe.ztmte s:aa1ietma: Be.7llfCUIHH .f l B npe~eJiax onm6ox coBna.rtam c 

TeopeTJ{q6CIGIMil wm I H 4 ypaBHend 0Bfi3H * (Ta6.71Hna I, pHc.2-6). 

* TeopeT:JillieC:KHe pacnpe.z:t~emm H<>pMlq)Q"BaHU Ha ~Mo co6uTd c .J.2 
t.. 8 

,11,1Iff I ypaBHelWl cBHsm m .J 2 <.. ::5 .n;.7.Ul 4-x y~BHe:a:d: CBHSll, 'lTO 
COOTBeTCTBYeT 0,5% ypoBHIO ~OC~~OBepHOCTH / 5/ (eM. § 3) • 



3TO YRaSHBaeT Ha X&~~~O~OCTL MO~enHPJeMOrO SKCnepmMeHTa 11 OTCY7-

CTBHe KaKBX-gH6o CHCTeMaT~eCKHX norpemHOCTel. 

~ npoBepKH pa6oTH nporpaMMH "IQ-30" paCCM8TPHBSHHCL ~y.MepHHe 

pacnpe~eJiemta: M M; - j. 2 
• PasJiaraa: ~ .B psi.It, nOJIYlUfM: 

MM 1 MJVf'2. ,arv~~ :1..) aMM~ c c: 
x = ., )( LtCm.. + 'r ~1 ° P~ + 2 tr a F[ a R o P~ u Pf}I > 

r~e r~ - napaMeTpH (yrJIH H mrnyJIDCH li8CTmt) , J 
0 P~ - onm:6u napaMeTpoB. . 

EcJm OJDH6KII 5 pi HeBe.JIHKJ!t, MOJ1tl3:0 orpa.HHlmTLC.S: JIHHeibnlMH "tJJieHaMH 

paSJioxemta:; B aTOM npH6JUDte:mm: QIYHKI.{Wl jz satmme!rCR B BH,D;e: 

;C=(MM~4-~~l"eml (2l 

Cpe.ztm~e OIDH6RH ~ M M; ~ RaJUtOI 10 THna co6HTd HSBeCTHH :a:s BH'q}{C

JieHd: no KHHeMaTH'tlecxoA nporp~re ( Ta6J:Iima I). Ha pm:c. 7 .. npne~eHH 

pacnpe~e.n:elmSl M M ~ -.f 2. ,nJIH co~iHTHi Tmia 8, 9, II, I2. BlJ.ItHo, liTO 

TO'lRH JIOUTC.S: OKOJIO napa6oJIH, p~(00lUIT8HHOi no qx>pMYJie (2); napaMeTp 

napa6oJIH onpe~emieT BeJ!HlmHY A M M~ B npe~nOJiozemm: OTCYTCTmtf.t 

xopp~ MeJI.ItY MM! x 6 Mr~;. OTcywrcTBue xopp~ Mes.ztY 

~ H A MM2 llOK838HO H8 npHMepe TeX ze CaMHX THnOB C06HTHi (pi~C .8) • 

Ha pHCYHKe NIH He~OCTSDitero U0 -MeSOHa no o6e CTOpoHH OT KB~paTa 

cpe~eA MaceR DP-MesoHa saMeTHO paspezeHHe TOlleR B o6JiacTH M&XHX 

.d ~. 06JiaCTL CryllteHitfl H paspmtemm: TOlleR MODO paS~eJIHT:& nPfiMH

MH, npoxo~ ttepes TO't!KY cpe)tuero KBa~aTa He~ocTan:nel MaceR 

no -MeSOBa H cpe~el OIDK6KH KBa,I(]>8T& MaCCH. CMO~eJmpoB&HHiie C06HTHSI 

IF IF Ir Ir /\K11 If> 6wm npoctiHTmm no nporpaMMe "IQ-30" c rmiOTe

sol J:t rrt Ir Ir /\t'\0 (tteTHpe ypanHeHmi CBSISH) • HH O,ItHO C06HTHe He 

6WIO H,IteHTH@altKPOBaHO RaK :[+- Ir Ir Ir /\K0 
, CJie~OB8TeJI:&HO, BCe 

C06HTHJI OTHOCHTC.S: K RaHaJIY :n+ If~ Ir Ir 1\K" (If>). 06MCHHT:& pHc.8 

MOJtHO C nOMOiltDlO pl!C. 9. BJmHO, 'tl~W HeT .Xf > 6 , ,wui BCex MO~eJIH-



poBIIIIIIHX co6WTIIil oTHOmelllle 6 ~~~\.0,3 (HSJlneHIIIle B npol'pSMMe 

"!0-30" He,ItOCTaiaUHe M&CCli ~ -MeBOH& Jiez&T B HHTepBSJie OT -0,3 ,ItO 

+0, 4 (I'aB/ c2) , p•c. 4). C YBeJ.IIqeJmeM M&ccH He.:ztocTamtel l!aCTJmH 

( Ke~, n.., 1\ -ll&CTHJ.l!:l) yrJIOBOI Koa<IxPm\HeHT npmax Ha p11c.8 YMen-

maeTc.a:. 

IIpoBepHJioc:o BJillSlBHe KJmeMaTJmH MO.IteJIHpo:eaHHLix co6HT:d: Ha 

BeJ.tll!CUIHY J.2
• Ha PlfC.IO,II,I2,I3 HS npBMepe co6HTd TEa 6 npe.n;cT&B

JieBhl KOPPeJI.fl:nKomme pacnpe.IteJieer MH mmyJIDca t~acT:~m, asHMYT8JI:&Ho

ro yrJI.& TpeKOB li&CTHD; K BeJ.[l['qHHLl J 2 
• EcJm: 6H nporpaMMa "!0-30" 

OKaSaJI&C:O tcy'BCTBHTeJI:&HOI K KOHKpeTHOI: rumeMaTHRe C06HTK:ti, TO H86JIIQit8-

JIAC:& 6H onpe.n;eJieHH&fi xoppeJ.r..a:UKSi BeJiltlmH B pacnpe.n;eJieHlfJIX. Kax BJOJ;-

Ho liS pxc. IO,II,I2,I3JaToro He npoxcxo.D;JIT. 

§ 3. KpxTepo H.IIeH~~JI@lsarum 

Ha ocHo:eamm noJiyqeHHWC pacnpe.n;eJieHKI no j 2 (pllc. 2-6) ,11,JIJi 

pesyJI:&T&TOB ~eHTK~~ MO.IteHHJ~BaHHHx co6HTHi HS peaKUKi I-!2 

6Wat onpe.zteJieHH KpHTepu OT6opa oo6HTHI no BeJIJ41iKHe ./.2
, KOTOpHe 

KCTIOJI:&SO~HC:& npH ~eHTH~ peaH:&HHX C06HTHI. Co6BTHe CllliTa

JIOC:& y.n;oBJieTBOp.a:IIQH.M rxnoTese c I-M ypaBHeHHeM c:MSH, eCJIH J~..X~. 
=8. ,I4Tr.a: 4-x ypaBHeHHI CB.fiSH ,X2 

rpu. = IS. Tip• BH6ope T&KIX rpamm; 

Bepo.a:THOCT:& nOTepH "xopomn:" C06UTd p8BH8 0,5%. 

KpoMe _j .t - KpB:TepB.a: , 6liJIJI BU6paHH rpaHHliHHe SHal!eHJI.ff KBa.n;pa

TOB He,ItOCT8~ M&CC ~ paSHHllmiX li&CTRU, KOTOplie He 6HJIJI saper.K

CTp11poBaHH B KaMepe. Hs aH8.1Il!Sa pacnpe.n;eJiemdt no ~x (pllc.2-6) 

aTK rp&HHl~Hhle SH&lleHHH YTOliHeHH eJie~ o6paSOM: 

- 0, 030 1:. ~ i: 0, OI 5 4 ypaBHeH:wi c:e.a:s• 



-o,3 ~ 
-O,I ~ 
0,4 ~ 

0,7 ~ 

I ypaBHemre c:sa:sH 

Jl7m cpaBHeH11f.t npne.n;eM rpalnflUW:e saal!emm M ~ , BH6paHHlie B 

UEPHe NISi .D;BYXJIYl!eBblX co6hiTHi co cTpaHHhJ:Ml[ l!SCTH.IlaMH 161: 

-o,2 ~ uufio~ 0,4 

-o,02 ~ MMRO ~ o, 70 

0,4 ~ JUI~ ~ I,4 

0,6 ~JaY~~ I,6 

oTR YCJIOBHii :m:n;eHTJI~ 6Jm3KJ[ c HatDHMH. Hs pHc.B .D;eJ.taeM 3ait1IlO

qeHJ[e, qTo A MM~ow. = 0, 5 • 

Ha!neHHhle KpHTepHX OT6opa ltaHaHOB peaKUHfi npH ~eHTK~ 

MO.D;eJIIIpoBaHHWC C06HTHi 6WIH HCITOJI])30BaBbl npll pas.n;eJiemm peaJI:&!WX 

co6HTHI no KaH&HaM peaKUHI. 

I. B.E.KoMO~OBa, r.H.KonanoB. ~~errpHHT OHHH, PII-3I93, I967. 
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4. Particle Data Group, Rev. Mod.Phys. Vol.45, No 2, Part II, 1973. 

5. A.M.MoHceeB, B.A.Hp6a. IIpenp:mT OHHH, PI-3313, !967. 
6. DST :from D.R.O. Morrison Gro11p, CERN. 



Ta6Jnma I. 

Hlfl (raB/~2j MM2<raB/c2)2 d ;:z (Th:a/c2 )2 HOMep Tim KOJI-BO -Tina C06HTllff co6HT:d oD,ItaeMoe f2, 
co6HT:ra:a: 

I PK-II"ltir' 
2 r rr+ rr- rr- 1\ 423 -0, OOs±O, OOI 0 o·,orG 4,5I2±o,204 
3 P:r:r+ Ir Ir XC K0 

4 It !r+ Ir Ir /\K 17 

5 Pit rint" <If) II5 0,022±0,009 0,018 0,106 0' 002±o' !29 

h 'fF n_+ rnr A <If) T?? n nT'l±n nnQ n nn~ n TTC n aTTtn n01"1 
-'"-"' -...... -- _,...., ..... _ ..... , .............. ..... ,~."" ... , ............ , ... .., . 

~ 

7 Prr+ Iririr'K0 <If) II3 O,OI9±o,OIO 0,0!8 0,!04 O,I5a±o,20I 

8 Itltrr-rr A ~e <If> 99 o, oos±o, 009 O,OI8 O,II9 0,84I±O,I06 

9 PltirirK0 (K0) II3 0,27s±O,II4 0,248 O,I52 I,I02±0,I20 

IO rr+n+rrrr A (K0) I04 0, 268±o, OI3 0,248 O,I57 0,87o±o,I03 

II rr+rr+Irl\KO < n ) !05 0,889±o,020 0,883 O,I75 I,002±o,I07 
"' 

I2 Itltrrlf"K0 (A J III I,26I±o,OI7 !,245 0,205 0, 9oo±o, I40 
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y 2 ,n;JI.FI co6RTH:I THna I, 2, 3, 4. 
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PRe. 3. Pacrrpe,IJ;eJ.IeHIDi KBa,IJ;p8'.1'8 He.IJ;OCTaiOlll;ei MaCChi H BeJ.Il{qHJm 

j(~ ~ C06hlTHi THII8 5,6. 
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he • 5. Pacnpe,IteJieHHH KBa.n;paTa F:e,I(OCTa:rorneii M8CC:bl H Be.JI:v.rlmHbl 
_y'- .ItJ.UI co6RTd THna 9, IO. 
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FMc. 6. Pacrrpe~e~eHRH KB~aTa He~ocTa~ei Maccu M BeH~HH 
/,_ ,IT,Jm coOHTd T:v.trra II,I2. 
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F:Hc. IO. Pacnpe.n;BJieHIDI fJ (HMJYJI:&c -qacTHUfl) -X IWHeMaTHKH 
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fMc. II. Pacnpe.IJ;eJieHlilff p (HMJIYJI:bC "tiacTHD;bi) - X~eMaTHIDI 
~ C06HTHI THTI8 6. 
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PE:c. I2. Pacnpe,n;eJieHRR: j3 (ask:MYTaJr:o~ yroJI TpeRa -qacTm:J;bi) -
~KKHeMaTMKH ~ C06STHi TETia 6. 
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PHc. !3. Pacrrpe.n;eJiemm: j3 (aaJ.i~TaJI&Hhli yro;;J TpeRa -qacTHIJ;EI) -
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