
OGII8AIH811111. 
IICTITYT 
RA8PIllli 

ICCI8AOI811. 
AYGla 

P2-86-826 

B.H.CTpeJIbI.\OB 

OCOBEHHOCTK 
K3MEPEHKH npOCTPAHCTBEHHhIX PA3MEPOB 
OBRACTK rEHEPAQHK 
TO.~ECTBEHHhIX qACTKU 
B PA3HhIX CKCTEMAX OTCqETA 

HanpaSJ1eHO S lKypHaJ1 "RAepHa.R <pPr13Pr1Ka ll 

1986 




B TetfeJ-me rrCCJJO.n;He!:'O .n:eCRTRJJeTKH onyCmmOBaHO "moro 3KCnepHMGH

TaJILHI:DC pac50T, nOCB.fllileHHblX R3y"!:eHHIO llJ)OCTpaHCTBeHHO-BpeMeHHblX Xap9KTE'

PHCTHK OOJIaCTI1 reHep8UHH 3JIeMeHTapHblX 'IaCTHU C nOMOlULlO aHaJJH3a Koppe

.llRUHll, B OCHOBHOM, TOlIr,Il;eCTBeHHblX llHOHOB.IIpJII 3TOM COOTBeTCTBYJOI11J11e na

paMeTpli Ollpe.n:eJIJlIOTCR, HanpHMep, B CHCTeMe ueHTpa JIIHepUHJII (c. u. JII.) JII.'lli 

.na60paTOPHOil: CHCTeMe (.II.c.) JIICCJIe.n;yeMoll peamum.IIpaB,lJ;a,B caMOO noc

JIe.n;Hee Bpetm nORBHJJHCL pa60Tli /1-3/, B KOTOPI:DC npocTp8HcTBeHHHe xa

paKTepHcTHKH H3MepeHli B p83JIH'IH1:DC CHCTeMaX OTC'I8Ta,06JJa.n;alOmHX pa3
HliMH CKOPOCTHMH B,lJ;OAb OCH peaKUHH.OTMe'IeHHlie pa60Tli B HaCTOHmee Bpe

Mil HBJIJlIOTCR,llO-BH.n;HMOMY, HaHOOJIee llPJlMliMH OnliTaMH, n03BOJIJl~HMH Heno

cpe.n;CTBeHHO HaO~aTL peJIJlTHBHCTCKoe H3MeHeHHe .n;JJHHli.IIpH 3TOM, ~TO 

ocooeHHO BaKHO llo.n;'IepKHYTb, HX pe3YAbTaTli CKOpee BCerD He COrJIacynT

CH co CJJO~BmHMCR MHeHHeM 0 TOM, 'ITO peJIJlTHBHCTCKH .n;BH~eCR O&beK
Tli ncer.n;a .n;O~li HCllliTHBaTb JIOpeHUeBO C~THe.UeAbIO HaCTOHmeil: 3aMeTKH 

RBJIJleTCR 06c~eHHe HeKOTOpl:DC ocooeHHocTeil:, B03HHKa~ npH COllOCTaD

JIeHHH npOCTpaHCTBeHHI:DC pa3MepoB OOJIaCTH B3aHMo.n;eil:cTBHR (OOJIaCTH reHe

paUHH TOllr,Il;eCTBeHHI:DC llHOHOB), H3MepeHHI:DC B p83HI:DC CHCTeMBX OTC'IeTa. 

B OCHOBe KOppe.llRUHOHHOrO MeTo.n;a JIe~T BHTe~peHUHH BToporo llO

pR.n;Ka HJIH HHTeppepOMeTpHR HHTeHCHBHOCTeH. B ynOMilHYTI:DC pa60Tax /1-3/ 
HCCJIe.n;OBaJJaCL HHTeppepeHUHH nap TOllr,Il;eCTBeHHHX nHoHoB.ilpH 3TOM,HanpH

Mep, eCJJH nHOHli HC~CKaIOTCR O.n;HOBpeMeHHO .n;BYMH HCTO'IHHKaMH,pa3.n;eJIeH
HliMH paccTORHHeM ~ ,3~KT, KaK H3BeCTHO,onpe.n;eJIJleTCR BeJIH'IHHoil: 

-")~~ 

Itt) ~ ~ 'V Q. , . (I) 

r.n;e ~-=:'p: -p:/. - pa3HOCTL HMllYAbCOB nHOHOB, t =I.IIoCKOAbKy caMa 0C: -

JIaCTL HHTe~peHUHH xapaKTepH3yeTcR qaKTH'IeCKH MaJlliMH 1: ,TO BMeCTO 

(I) MozeT 6liTL B3RTO Blij)8zeHHe 
\'"T"L. (I ')Y("C.l "" -\ -"i \.. . 

B 06c~aeMHX 3KCnepHMeHTax Mli HMeeM .n;eJIO co B3aHMo.n;e~cTBHeM 

qaCTHU BliCOKHX 3HeprH~ HJJH peJIJlTHBHCTCKHX qaCTHU.B 'I8CTHOcTH,npo.n;yx

Tli 3TOro B3aHMo.n;e~CTBHR - HCTO'IHHKH H3JIY'1eHIDI nHOHOB T8Iate MOryT .n;BH

raTLCR C peJIJlTHBHCTCKHMH CKOPOCTRMH.Oc060ro paCCMOTpeHRR 3.n;eCL 3a

CJJyXHBaeT CHyqaZ,Kor.n;a BCR 06JIaCTb B3aHMo.n;e~cTBHH .n;BHMeTc~).B oo~eM 
c.ny'I8e.n;JIJl "t' oy.n;eM HMeTL 

't. = ~ i' - i"-\ , (2) 

r.n;e ~. - j)83HOCTb 3HeprHH nHOHOB, a t. - j)83HOCTb cooTBeTcTByDIIHX MO
MeHTOB HX reHepauHH. 
~ peaKUHA CTOJJKHOBeHIDI TOllr,Il;eCTBeHHI:DC 'I8CTHU cymecTByeT B~e-

x) CooTBeTCTBYIOmYD CHCTeMY OTC'IeTa Mli 6y.n;eM Ha3HBaTb JIaOOpaTopHoA. 
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JIeHHaa:,nOJll{OCTDlO C:HMMeTpll'maa: ClICTeMB OTC'lJeTa - STO C.n.H. ( 5;':'). 
HaK 6wro OTMe'IJeHO paHee /2/. B STOil: CHCTeMe B Cpe.lUIeM ~··hO.no Kpai!: 

HeA Mepe,N1ii "CHMMeT:plI:'lHO" lIcnjlllleHHliX TIHOHOB.IIo-BE;IUlM0MY. 06 llHaJIO

I'H'lH0i!: CHMMeTJ)HH (00 BCIlKOM cJJY'IlIe KHHeMBTH'lJeCKOii} MOlItHO I'OOOPHT.& III 

nPIII paccMOTpeHIIIJII B8aHMO~elcTBHI qaCTKU ~KOBOI MBCcH.BaTI:plI:Mep. 

pf-nponeccoB.HsnaraeMoe HXZe 6~eT noc~eHO IlHaJIHsy 3KCne:pll:MeHTaJIb

HliX ~aHHliXtRaCa:DllBXCR IIIsMepemm npocTpaBcTBeHHliX pasMepoB 06JIacTH 

B8aHMO~eAcTBrui no OTHomeHHll K paSJIir1.!Hm4 CllCTeMBM OTC'lJeTa JlIMeIDiO B 

pp-pealttJ;MX /8/. ./
PaCCMOTPJIIM N1ii aTOI'O JI. C.. r~e 06pasYDllHe 06JIacTD B8aHMO~e!c'lj:) 

BJ/IlI HCTO"lHHKiI TIHOHOB ,IUIJIII'aIlTCSl B Cpe.IUIeM co CKOPOC'l'hD V)( =~ .(c..;1). 

Ha OCHOBe npe06paso:eam JIopemta H OTMe'IJeHHOI'O YCJIOBJ/IlI CJDlMeTJ)IIH 6,-

~eM J/IMe'rb '-.0,\ rI. 1. y',
~=\'lQ..x 1 ~")t.=\l .... ~-~ y. (3a,6). 

IIocJIe RBa,IUllIPOBaIDLf[ (2) B COOTBeTCTBHJII C WoJ.N,.YJIoI (II) ,llHTerPBpo:ea

HIm no SSJIIMYT8JIbHOyY yrJIy (JlIMeIl B BB.llY oceBYD CBMMeTPJIII) peaK!(1Dl) III 

nepexo~a K n~OJIbHHM III nonepe'IHHM paauepau C ytleTOM (~) no.:nyqHM 
'l. _ 1. n 1 'i. ,,1, \')'\. -cy.... "-,\ +-<l(l.Y-l.-L~~.,.,,,,I\..'\. (4) 

8~eCI> N1ii npocTOTH MH onycTHJIH nORa 1tlIeH. nponOpnilOHaJIbHHi!: '\: 

BBBAV: eI'O MaJIOCTH B paAoHe HHTepPepell:QJlIOHHOI'O mma .IIlJIII YCJlOBHJ/I
1. L 1

Q:~~ Q..l~ It npe~l:I,1J;YI1I8.f.! WoJ:IMYJIa nepexO~T B 

't'-z Q..l.~'l._~~<Y'(<Yo). (4') 
OTRy,1t8 CJIe,DyeT, 'liT06H Onpe.IteJIll:TI> ~. w ~OJIlltHH CTPOIlITI> pacnpe.IteJIeHIIIe 

no BeJIJ/I'DIHe Q -,').-l.~1"'" .O,IUlaKO Ha npaltTHKe Hcnom.sym'CSl ~).. -pac

npe.IteJIemm.IIoaTOMY ;IWi cOOTBeTCTBYDlleA BeJIJlI'IJHHH t~ 6~eM no~'rb 
3aBIDeHHHe J/IJIJ/I saHUeHHHe SHa'IJeHIIIII B saBJIICJ/IMOCTJII 0'1' SHaRa B'lOPOI'O 

I 
'lJJIeHa B (4 ).3ToT mmo.u; OCTaeTCSl B cJII.1le III nlJllI onpe.IteJIeBBH :BeJllI'DIH 


'1 01Q.i. It .... 3~ecb ocoCieHHo :eaJIHO TO, 'liTO B JI.c. 1I COOTBeTCTBYDlleA el 1lH

TJlIJI8CiOpaTOPHOI CIIICreMe (s.JI.c.) ynoMSllly'l'Hlt 'lJJIeH Ci~eT ~:ea'rb npoTB

BOno.lJOXHl:iA: ~ • qToCiIl HClUIIl'lll'rb eI'O BJIJ/I.f.!HJ/Ie HyUO ,O'IJeBlI:lnio. 

nepelTJII It cooTBeTCTB~ cpe.IUIJ/IM BeJIlt'IlIHaM. 

2. Bee nepe'lllCJIeHHHe ocoCieHHOCTJII BWIBJ/IJIJ/ICI> nplI He,ItaBHO npo~e

JJaHBOM aHaJIHSe 3KCne:pll:MeHTaJIbHliX ~ no JlIHTepPepem:tBH TOJg.teCTBeH

HliX TIHOHOB B PP - B88BMO~eICTBHHX no OTHOmeHHll It paS.lDfCnWM OIlIOTeua.M 

oTc'ifiTa /3/.0CHOBHO! nem.1l sTOI pa60TH Ciwm nOn:liTRa lIPfIMOI'O Ha6Jl1'\l1:e

HIIIII peJIll1'ltBJ/ICTCKOI'O IIISMeHemm ~H. JJo CaMOI'O nOCJIe.lUIero BpeMeHIII 

x) BSTDI CBR:SIII CM. TaKJKe /4/. i , 

xx) q'l'O HaCaeTCSl oT6pomeHHOI'O CJIaI'aeMOI'O, TO OHO Ci~eT ~a:ea'rb SH8
'DITeJIbHO MeHl>mHA,Ho IIOCTrulHHHi!: BKJ18,lh 'ITO Ha npaKTJlIKe MOlEeT nlJllI 
BO,JtIITl> It HeSHa'IiHTeJIbHOMY SaBYllleRIW 1tt. • i J 

He CiHJIO nPflJlliX 3KCnePJ/IMeBTO~ TaKOI'O TBIIS, a Me~ TeM OWl HHTepeo

BJl XOTa Cia B CBR:SIII C y.KOpeIDrn!!!!D4CR MHeHlIeil 0 TOU. 'liTO 6HCTpo.lmlfllYlllHe

c.a 06'I.eK'!'H BCer,na ~0JIlItHH IIICImTImaTD JIopeHl:{eBO ClraTJIIe. TOr,!{B. HaR CJIe.It

CTBJlIeM WoJ:IMYJIH (36) ~0JIlItH0 6aTl> PeJIHTBBHCTCKOe yneJIJlI'lJeHlle n~OJIbHHX 
paSMepoB.Ilmf.tlY SHS'liHTeJIbHHX 3KCne:pll:MeHTaJII>1WX OIlLilCioR peSYJIbTaTH STO

I'O OIIH'l'S. Halt 11 ~yx np~, MOlIHO paOOMaT:pHBaT.& TOJIbKO Ralt eIIIe 

0,ltH0 yRaSaHlte B nOJIbsy cnJ)IiBe~CTJII "WolllYJIH y,lVIHHeHltfl" (36) • 
3~eCb HeoCixo,ll;l'lMO OTUeTJIITD, 'liTO WoJ:IMYJIQ (36), B CBOn o'IJe~.no 

CYTJ/I ~eJIa .IlBJ1fIeTCR CJIe~CTBJlIeM OTJIll'lHOI'O OT oCilllenJ,lJlWlTOI'O onpe~eJIeHltfl 

noH.R:TJIISl peJI.ll'l'llBBCTCROI .D;JIBHll /51, OCHO:eaHHOro Ha JIOKal:{l!OHHOM MeTO~e 
lt3MepeHIIIII paccroJlHlll:.Ho. 'ITO ocoCieHHo :eaJBH0 no~epK!iyT1>, B OCHOBe 

MexamISMa 3JIeK"l'poMaI'Hlt'1'BHX III CltJIbJlliX B8aHMO~eAcTmdt no COBpeMeHHLlM 

npe~CTaBJIeHJ/ISM JIeDT !fBKTJII'lJeCKH JIOKal(llH WoTOHaMB H rJIllOHaMB OOOTBeT

CTBeHHO. "BJmmme" npJ: aTOM paSMepa o6'I.eKTOB (tJaCTJ/Itt) no CjIllleCTBY OT

paaaIlT cauy ~B8Bl1Mo~elcTBJIII.B -.mCTHOCTJII, "mmm.tHe" npo.n;om.

BJle pasMepH 6HCTJ)O.n;BIIlEylIUIIXc.a o6'I.eKTOB OTIHCllBallTca WoJ:IMYJIoA (36) /6/. 
BePHeu:ca.O~KO.lt peaYJIbTaTBM o6cYJI',IlaeMoI paCioTa /3/. Ji..lm onpe

~eJleHIIIII IIPO~OJIl>HHX pasuepoB oCiJIaCTJII B8aHMo~eAcTBB.f.! 0T611J)IiJIJ/ICl> napa 

TIHOHOB, JleTSDll:lfe no~ yrJIOM e~ lth.. It OCIII peaK!(1Dl.B JI.C. - aTO HaH

60JIee Me;D)IeHHHe TIHOBJl. a nOSTOMY N1ii HHX MOll:eT CiHTl> Hcno.n.so:ea

Ha HepeJISlTJ[BJIICTCRa.f.! WoPMYJIQ 

Q. Z 4. \( x) (5)
yot {.... x , 

r.D;e U)( - c1)e.ltlfJIIl CKOPOC'rb IIJI[OHOB. Tor~a Ha OCHOBalllm (4) 

-c.\ -:::: Q..~ ~ - '1~\.J l<. ) ~~ , (6) 

ilocKOJIbKY B JI.c. napa B Cpe.n;HeM cuellleHH B HaIIpaBJIeHJ/IJ/I OCIII peaK!(1Dl. 

aKCne:pll:MeHTaJII>HO Hal.ztemme Ha OCHOBaHmit o.w1.. -pacnpe,neJIem SHa'IJeHM 

~" 6~YT HeCKOJIbKO SllHJIIlEeBJl' a B a.JI.o. COOTBeTCTBeHHO SaBYIleBJl. 

qTO RaCaeTc.a nonepe'UlliX pasMepOB. TO OD onpe,neJI.f.!llTCR B OCHOBHOM CiHCT

PHMB II-tlesoHaMB, Jle'l'.f.!IQHMJ/I BIIe~ B JI.c ••B aTOM CJIY"lBe ~ ~"MOlIHO 

B3.II'l'I> YJIbTpapeJlHTJIIBJIICTCKOe BupazeHJIIe 

Cq ~ - 'h. - ~ -fh.2.. (7) 
,..... ~1- 1.I.A, l1.A't • 

Tor~, nOJJ8I'8Jl. HaII:plI:Mep. N1ii npoCTOTH '\ ~ ~ -11..' H8.1,n;eM 

-c.\ ~ Q.~(" ""~~~,.Sl~';~··l)1.. . (8) 
Hm.um CJlOBaMJl• .ltJllt BeJIlt1DlH l1. B JI.C. Ha olIH'l'e 6~eM nOJlY'lllTh SaBH

meBBHe SHa'IeHBB. 

TaKIDI 06pasou. TenepJ> 1m ~. 'liTO nepexo~ R Cpe;iIllliDI BeJIlI:'DIH8M. 

~eJIaHHHl B 06C~eMOl pa60Te /3/. HaXO~T OBOe OCiOCHOB8HJlIe. a H8Ci

.llUt8eMOe nJ,1BKTJf'lecKOe nOCTO.f.!HC'l'BO ~l. 0 POCTOU JIOpeHl:{-1BRTopa. C 

x) Jl.lJYI'lIe ,JUl8 'lJJIeHa IIIIi onycTJIJIH BBIUlY J/IX MaJIOCTJII. 
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~pyron CTOrOHH, TOHbRO nO~RpenAReT H3~O~eHHHe Dbrule cooopazeHRR.C y~e

TOM CRa38HHOro B03paCT8HHe COOTBeTcTByn~ npO~OHbHHX pa3MepoB OO~aCTH 

:reffAparum TOJll"ftCCTJl(!H1mX JHfOHOB B p.p-B3al!MO~eMCTBMX npH nepeyo,ne OT 

C.Il.H. R JI.C. MO::KeT paCCM3'i'j;.nmaTbC,fJ KaR YRaSaHHe B !1DJT],3Y peJIlITlilBHCT

CKOit •q:x:> pMy)1hI Y1J,JlIDIeJ-OOl' ~ 
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CTpenb~oB B.H. P2-86-826 
Oco6eHHocTH H3MepeHHH npocTpaHcTBeHHhlK pa3MepOB 
o6nacTH reHepa~HH To~eCTBeHHhIX qaCTH~ 
B pa3nHqH~ CHCTeMax OTCqeTa 

~aeTcH HHTepnpeTaqHH 3KcnepHMeHTanbHhlK pe3ynbTaToB Hccne~o
BaHHH 3aBHCHMOCTH npocTpaHcTBeH~x pa3MepOB o6nacTH reHepaqHH 
To~eCTBeHH~X nHOHOB B pp-B3aHMo~eAcTBHHX OT CKOPOCTH ~BH.eHHR 
CHCTeMbl OTCqeTa. OTMeqaeTCH, qTO B03paCTaHHe npo~onbHb~ pas
MepOB YKasaHHoA o6nacTH C YBenHqeHHeM nopeH~-~aKTopa OTpa.aeT 
~aKT penHTHBHcTcKoro YAnHHeHHR npo~onbH~ pa3MepOB 6~CTpO~BH
*y~CH o6~eKTOB • 

Pa60Ta B~nonHeHa B na50paTopHH B~COKHX 3HeprHA OHHH. 

rIpenpHHT Om.eAHHeHHoro HHcTHTyYa lI,Il,epHblX Hcene.o;OBaHHH• .Hy15Ha 1986 

nepeBo~ O.C.BHHOrpaAQBOA 

Strel'tsov V.N. P2-86-826 
Special Features of Measuring Space Dimensions 
of Generation Region of Identical Particles 
in Different Reference Frames 

Interpretation of experimental results on the investiga
tion of dependence of space dimensions of identical pion ge
neration region in pp-interactions on the motion rate of 
reference frame is given. It is noted that the increase of 
longitudinal dimensions of this region with growing of the 
Lorentz-factor goes due to the relativistic elongation of 
longitudinal dimensions of fast-moving objects. 

The investigation has been performed at the Laboratory 
of High Energies', JINR. .PyKomrCl> nocTymUIa B ll:3~TeJIl>CRd OT~eJI 

22 ~eKa6pg 19b6 ro~a. 
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