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O,lUlllM H3 IlliTepeCHhIX BOrrpOCOB cIlli3HIDI BhlCOKIDC :meprHM HB.IDIeTCH 
BOrrpOC o TOM, KaKHe rrpO~O~Hhle paCCTORHHH XapaKTepHH ~AH B3a11MO~eMCT

mi:M peJIJITHBHCTCIGIX "tIaCTHU. ilirn: MOJKeT OhITl> ro-mee - Karofe rrpo~o.rriHhle 
paSMephl CTa~KHBaIDmHXCH ~acTRU XapaKTepH3yroT HX BSaHMO~eMCTB11e rrpH 
BhICOIGIX aHepr.a.rrx.• 

I. OOH~O B paMRaX rrapToHHoH MO~enH rrpHHMMa~aCl> ~11CKOBaH Kap
THHa oacrporo anpona.Ha-aa aroro , O~aIW, BOSHHI\.7J}I onpenexennue 
paccoraaconaaaa Me)li,I(Y CJIe~CTBliRMH napronnoã Y..apTl'lHH H cxeMOH pen
XHOHHHX ~arpaMM JIJ. qTOOH YCTpaHETl> 8TY TP~HOCT~ rrpMlliJIOCl> ~OITYC
THTl>, ~TO peJIRTHBHCTCIDIfi a~pOH rrpeACTaB~eT coOoro He CJKaThIM ~11CK, a 
,nJmHHyxJ TlJYOKy MllHOM t ~ E '(\'\ -1.. 3~ecl> E H W\ - aHepI'HR 11 Macca 
anpona , "'-.: e, = -\. CJIe.n;yeT OTMeTHTl>, ~TO paaee TaIOKe. HCXOM 113 naproa
HOM Mo.n;eJIH H .n;HCKOBOft WOPMH ~pOHa rrlJH paCCMOTpeHHH a.n;pOH-~epHbIX 

B3a11Mo~eHCTBHM J2J rro.n;~epKl'ffianOCl> TeM He MeHee c~e,n:yro~ee.CaMW~ Ba%

HIDA OOCTORTeJIl>CTBOM pa3BHBaeMoro rro~o,n:a R~eTcR TO, ~TO cymecTBeH
HhIe B ~pOHHHX B3aHMo~eHCTBRRX rrpo,n:OJIl>HHe paCCTomrHH lJaCTYT KaK 
'C . -1 x) 
~ W\ • 

HeoOxo,lUfMO 'OTMeTHTl>, ~TO p8CCMaTp11BaeM.IIL1 Borrpoc o rrpO~OJll,HbIX 
pasxepax oucrporo anpona HBJIReTCR O,IJ;HHM 113 rrpnMepOB rrOBe~eHHR moobIX 
peJIRTHBHCTCKH ~BH~ymHXCR oO~eKTOB.A 8~O B CBOro o~epe.n;l> 03Ha~aeT,~TO 

3~eCl> MH HMeeM ~eJIO c oÓ~efi saKOHOMepHOCTl>ID, KaCaID~enCR peAITTHBHCT
CKor~ rrpeo6paSOBaHHR ~JIHHhI. 

2. SKCnepHMeHTH rro ~sHKe BhICOKIDC aHeprHH, CBR38HHhIe c H3Mepe
HHeM rrpOCTpaHCTBeHHHX pa3MepoB oo~acTH B3aHMo.n;eficTBHR (oo~acTH reHe
PanHH To~eCTBeHHHX ~CTHU) B HaCTOnmee BpeMR RBnHIDTCR,nO-BH.n;HMOMY, 
naaoonee rrpRMIDllli ornrraaa, IIOSBOJImOIlUiMH nenocpencvaenno HaÓJlIo,n:aTl> 
peJIRTHBHCTcKoe H3MeHeHHe .n;JIHHH. TIoJIY"tIeHHHe He,n:aBHO pesYJIl>T8TlI J4-6J 
CKopee Bcero He COrJIacyxJTcR c rrlJHBwnr~~r rrpe.n;cTanneHHHMH o TOM,~TO pe
JIRTHBHCTCKH .n;B~YmHeCR oó~eKTu .n;O~lI Bcer,n:a HCITlITUBaTl> JIOpeHUeBo cx~
THe,a CBH.n;eT8JIl>CTBYIDT B rronl>3Y YB~LH~eHMB npo.n;OJIl>HUX pasMepoB,xoTR 
3Ha~1T~JIl>HhI8 aRcrrepID~eHTaJIl>Hhle OlliRÓKH TpeúYIDT .n;anl>HeMlli}~ HCCJIS,n:OBaHHM. 
B YKa3aHHhIX axcnepaaeurax MeTo,nOM HHTepwe.peHIJ)lH ToxoxeCTB8HHhIX nno-
HOB onpenenanacs npocrpancrnennae paaxepa ocnaorn HX r-enepauaa rro 
OTHOmeID'IIO K lJasJn1~hIM (lmepURaJIhHWv1) CHCTeMaM oTc~eTa •.VfccJIe,n:OBaJlliCL 
rrpoueccH MHOJKeCTBeHHoro pO~eHEH, rrpoHcxo,nffi~e rrpH B3aHMo.n;eficTBHH 
oTpHuaT8JIhHHX nHoH~B c HYKnOHcmrn H rrpOTOHaMM rrpH Hr~JIl>CaX 40 raB/c 
J4J H 5 faBJc J5J H aHTHrrpOTOHOB c rrpOTQHaMH rrp11 n!~YJIhce 22 faBJc 
/6/ .Buzo rroJIy~eHO yrcasaaae na TO, ~TO rrpO.ICOJIl>HbIe paauepu OÓJIaCTI1 BSaIDAO

,.>-

x) BaToM CBRSH CM. TaKXe J3/. 
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~eHCTBHH paCTYT rrpH rrepexo~e OT CHCTeMH ~8HTpa HHepUMM (Co~.H.) K 
naOOpaTOpHOH CnCTeMe (n.c.)o MHa~e rOBOpH, TIpn ~BH~eHHH rrpOHCXO~HT 

peM'I'llBHCTC1We Y~Jll:1HeHHe rrpO~OJThHhIX pasaepon. 
ÔTOT D83YJil>TaT MOJKHO rrOHHTb c rroMow.bIO CJle.n;yromefi TIDOCTOH MO.n;eJrn, 

eCRll npe~nOnO~Tb, ~TO HCnYC1Wlifie nHOHOB HCTO~Ka~rn,pa3~e~eHHW~ 

paCCTOHHH8M 6..Xl'" -=te... ,rrpmICXO~I1T O,IUlOBpeMeHHO (6.tl..~):: O., B CoO
C~BeHHOH cnCTeMe OTc~eTa (CHCT8Me rrOROH ~~) ) oOnaCTM B3aHMo~ell
CTE-HH oC TO'tIIlli 3peHIDr necocc-mennoã CMCTeMbI OTC~eTa ( B TOM 'tillc~e H 

Jl. C.) COOTBeTC'I'ByIOllUiM npO~OJThHJ:ffi pa3Mep ÔX =- t na OCHOBaHHH npeoo
pi30BaHHH ]opeH~a BHpa~eTCH WOPMYnOH 

O -= O 1\._ ~:t.,\,.-y;2. _ o 'y 
\. -, Q, ~ \- J - '\ c \l . (I) 

3~eCb \j)(,:-=. ~ - CKOpOCTb ~BHJKeHM oOnaCTH B3allMO~eficTmm, 

'6 - nOp8I-I~-tPa1\'l'Op. 
3. KaR ÓUAO OTMe~8HO /5/, paccMoTpeHHaR Mo~enn ~eTCH no cY

TH ~ena npHMeHeHH8M OTAX1'tllioro OT OÓmenpHHHToro onpe~eneHIDr rrOfillTRH 

peAnTHBHCTCKOM ~Jll:1HH /7,8/.C~e~cTBHeM 3Toro onpe~8neHHHJooHoBaHHoro 

aa JJOKaIUIOHHOM MeTO~8 U3MepeH11H pacc'I'oJIHHM, HB.7.LfIe'rCR HM8HHO g,opNIY
za (1) onpH ::l'rOM naxno rro~~epKHYTb, ~TO peAATMBlIcTcKiIe pa3MepbI B. ~CT
HOCTH, npenc'raanmor nonpocry 'IBH~MMHell pa3MephI Oô'beRTao 

,1J.Jm aac anecs CYUleCTBeHHO TO, ~TO npouecc 1IIDI,1l;8HHHII CBH3aH CO 
B3all.1\r1O~ellCTlllieM, cxaxea, 113n~em{hIX CBe'l'OBhIX CHrHanOB ( B ROHe'tffiOM 

c~eTe - ~OTOHOB) o Ha~{~aTaneM IUlli perHCTpHpyro~l npHóopOM (B OÓméM 
CJI~e rrpOÓHhIM TeJIOM, 't{aCTH~e:ti) o l1HblJIim CJ!üBar.rn, OTMe~eHHhIe lIIDI,1l;liMbIe ll 

pasuepa MOJ!iliO Ha3BaTb ~HHaMH~eCIlliM1I, uocxozsxy OHH OTpaiKaIOT caa xa
paRTep B3aHMO~eMCTlllIH ( B ~aHHOM cn~e - 3JIeKTpOMarHHTHoro)oBooó
me MOJKHO CKa3aTb, ~TO no COBpeMeHHhIM rrpe~CTaBJIeHIDIM B OCHOBe Mexa
HH3Ma 3~eKTDOMarHHTHhIX, 'faIt iK8 1\8K II CHJIbHhIX B3a.IDvlO~eHCTBHH, ~eDT 

<PaRTH~eCKiI JIOKaIJ;l1H Cí1nH "mI~eHHe") C nononuo g,OTOHOB H r~OHOB cu
OTBeTCTB8HHO. C yqeToM CKa3aHHOro CTaHOBHTCR nOHHTH~l, no~eMY pac

cMoTpeHHblH B n.I B3aHMO~eMCTBYIDmH:l1: ÓhICTPufi a,n:pOH ~0~8H npe,n:OTaBJIHTb 

COOOIO llM8HHO BbITHHYTyro TPy01\y, a He CiKaTHll ~HCK. 

4, COBpeM8HHble nDe,IJ;CTaBJIeHM o CTpoeHIDi anponoa 11 M8xaHH3M8 
HX B3aHMo~ellcTBHH nDM BhICOKllX 8}{eDrHHX rrDHBeJrn K CTDYHHOH Mo~e~ 

(CM. .nanpzxep, /9/) o B eê paMKaX 1WH<p-T1rypamm romoaacro rrO.JIíI,JI01W

zasonaaaoro nn;OJTh JI11HHll, coe,ro1HHIOll(I1X RBapKH, Mo.n;eJlliPY8T pe.mr'rnmr
CTCKaH CTpyHa C To~e~w~ MaCCaMH Ha Konnax ollp11 3TOM CTpyHa,coe~
HHIOlllaH ~Ba KBapKa,MO~eJIHPyeT M830HoEaP110HH, B oópa30BaH11M ROTOpbIX 

~aCTByroT TpM 1map1m, MorYT ,HarrpHMep, OITRCUBaTbC.fI 3aMKHyTOH Tpéy
ronnHOll CTPYHHOM KOH~rypauneM 11 To~o CTPYHa - 3TO 0~HOMepH1il1 llDO

T~8HHIDl o6~eKTo~ a~poHHoH ~3HKH HaMOO~lliHM llHTeDec rrpe~CTaBXHIDT 

pe~HTllB.HCTCKMe CTPJ~H KOHe~hIX pa3MepOB 11Jlli ~e 3aMKHYTHe CTpyHHo 
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IIpe~e Boero, ~11Ha CTpyHbl Mo~eT MeHHTbcH,npl1~eM CTPYHa Mo~eT ~a~e 
CTHrHBaTbCH B To~y.3a~AKHYTaH CTpyHa rrYJffiCnpyeT BO BpeMeH11, TO C~
MaR B TO~KY, TO np11HllMaH nepnonasansny» q;oPMY oVIHmrn CJIOBaMH, peJf..fI'l'11
BHCTCKaH CTpyHa cymecTByeT TonnKO B TIOCTOHHHOM .IJ;B11~eH11H. 

I{.:m 6y~eT Bur~Jf,Il;eTb CTPYHHaH IWHW11rypaU:l1R C TO'lIIlli apenaa He
COóCTBeHHOH CHCTeMH OTc~eTa, r~e ee ~eHTp MHepllHH ~BJUKeTCH CO CRO

pOCTbID ~ ?Bo Bcex cn~RX: OC~nAMpyromeH, BpamaromeHcH 11Jill rrYnbCMpyro

me~ CTpyHhI COOTBeTCTByromHe npO.IJ;OJIbHHe pa3MepH O~YT npOTIOpl~OHa,~Hbl 

f. JIOpeHu-qaKTOPY ~ o 

qTOOH np011JInIOCTpl1pOBaTb 8TO, paCCMOTplliVI CTpyrtY,11MelOIllYIO B Ha~JIb
HblH MOMeH'r ( -t~"" =0) epoPMY npRMoJI11HefuIoro OTpe3Ka ,n:JI11Hbl to C cepemr
Hefi B nasane Roop~l1HaT 11 HanpaBJI8HHOrO B,Il;OJil> OC1'1 OX o 1I0IWMBilIaHCJI 

BHa~aJIe CTpyHa Ha'tillHaeT OCI~HJIJI11pOBaTb, TO CJlCHMBJICb B TO~KY, TO 
npl1H11MaR acxozmue Da3MephI.IIo HaÓJIIO,IJ;eHHJThUI8 JI.c., JIenIDí IWHe~ CTPY

Hh! npo~eT K MOMeHTY CTHrI1BaHUH B TOtIKY paccrornue ('\ t-~~~)1 t.J:L , 
a npamm - l'\ -"~~).''6 to/i. o3,neCb ~'1 - Cl\OpOCTb CTRrHBaHHH B 
C.u.n, "SlU) oTaIaiM ocpasoa, CYMMapHoe paCCTOJlHlIe COCTaBl:'lT 

t -::::l~'r-~~\'f~Ch.. ..l,-~-~~\)'~~<>h.. -= tQ'~' (2) 

I1HblMH CJIOBaMH, C TütIK11 3peHl1H ~. c. oTPYHa 6~eT BhITRI-IY'l'a B t pas 
no cpaaaenao C eé coOcTBeHHoM ,ll,.mmofi B IIOJIHOM COOTBeTCTBlll1 C g,op

My~ofi (I). Paaxepa CTpyHhI , HanpaBJIeHHOM B,IJ;OJIb oca OY, OC'l'aHYTCR, 
o~eB~HO, HeH3MeHHblMH.qTO KaCaeTCH SaMID-IYTOM 11 llMeIOmeli B C.ll.ll., 

HanpHMep, qoPMY ORpymHOCTM, CTPYHbl , TO B ~.C. Mbl óy~eM MMeTb rrYJIb
CMDYlOll.\MM 3JIJI11nC, BHTHHYTblH B nanpaanenaa cnoero ~B11~eHHH. 

TaKllM oópa30M, KaR B paMKaX napTOHHofi,TaK H CTpyHHOll MO.IJ;eJIefi 
npononsnae pasaepu ÓHCTPHX a~pOHOB .n;OJDKHh! onpe~eJIJITbCR "(f)oprv1YJIofi 
Y~JrnHeHmrll (I) o 

~ ~ T E p. A T Y P A 

lo I~H~eJlli OoBo ITMcbMa B E3T~,I975,T.22,c.49Io 

2. KaH~eJIH OoR o llncbMa B E3Tw,I973,T.I8,c.465. 
3. rpll00B B.H. 11 ~p. H~,I965,T.2,c.768. 

4. AHreJIOB Ho H ~p, HW, 1983,T037,c.338.
 
50 rJIarOJIeB BoBo 11 ~po H~,I985,T042,coI8Io
 

6 0 CTpeJlli~OB BoHo, rJIarOJIeB BoBo ITpenp11HT üMHll,PI-86-725,nyOHa,I986.
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PYKOTIHCb nocTYIliUDa B H3~aTeJIbCRl1H OT~arr\~ Ia arrpeJIH 1987 ro~a. 
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TEMAT~qECK~E KATErOP~~ nYB]~KAU~M 

OBnE~~HEHHOrO ~HCT~TYTA H~EPHWX 

~CC]E~OBAH~M 

~H,QeKC TeMaTKKa 

1 . 3Kcnep~MeHTanbH8R ~H3HKa B~COKHX 3HeprHH 

2. TeopeTH4ecKaR ~H3HKa e~cDKHX 3Hepr~H 

3. 3Kcnep~MeHTanbH8R HeHTPOHHaR ~H3HK8 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. MaTeMaT~Ka 

6. RAepHaR cneKTpocKonHR H paAHOXHMHR 

] . • H3HK8 TR~en~X HOHOB 

8. KpHoreHHKa 

9. YcKDPHTenH 

10. AeTOMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbH~x 

A8HHbiX 

11. B~4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneADBaHHR TeepA~X Ten H ~HAKOCTeH 
RAePH~M~ MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3~Ka RAepH~X peaK~HH 
npH HH3KHX 3HeprHAX 

16. no3HMeTpHR H ~H3HKa 3a~HT~ 

1]. TeopHR KOHAeHCHpOBaHHOrO COCTORHHR 

18. Hcnonb30BaHHe peaynbTaToe H MeTDAOB 
~YHAaMeHTanbH~X ~H3H4eCKHX HCCneAOBaHHH 
8 CMe~H~X o6nacTAX HayKH H TeXHHKH 

19. oHO~H3HKa 

CTpenhu;oB B. H. P2-87-233 
0 npo,IJ;OJ1bHb!X pagMepaX 6bJCTpb!X qacTH!J, 

0TMeqaeTcH, qTo npo,o;onhHbie pa3Mepbi 6biCTporo a,o;poHa 
/B paMKax napTOHHOH ll CTPYHfiOH !>10,IJ;eJiei:J:/ paC'l'YT JIHHeHHO 
c pocToM ero 3HeprHH /nopeHu,-~aKTopa/. YKa3wBaeTCH Ha 
CBH3b 3TOrO ~aKTa C ,IJ;aHHb!Mll 3KCTiepHMeHTOB P.O HCCJie,IJ;OBaHHIO 
BJ1HHHHH ,IJ;BWKeHHH Ha HPOCTpaHC'I'BeHHbJe pa3Mepol 06JiaCTH B3a
l:!MO,IJ;eHCTBHH. IIo,o;qepKHBaeTCH, qTo OTMeqeHHbie pegynhTaTbi 
HBJ1HIOTCH CJie,IJ;CTBHeM peJIHTHBHCTCKOrO H3MeHeHHH npo,IJ;OJibHblX 
pa3MepoB. 

Pa6oTa BbinOJIHeHa B Jia6opaTopHH BbiCOKHX 3HeprH:H OIUIH. 

IlpenpHHT 06'beAHHeHHOro HHCTHTyTa RAepHbiX HCCne.n;osamm. ,[{y6Ha 1987 

Ilepeso,o; aBTopa. 

Strel'tsov V.N. P2-87-233 
On Longitudinal Sizes of Fast Particles 

It is noted that longitudinal sizes of a fast hadron 
(within the parton and string models) increase linearly 
with the growth of its energy (Lorentz-factor). The con
nection of this fact with the experimental data on inves
tigation of the effect of motion upon space dimensions 
of interaction region is pointed to. It is stressed that 
the mentioned results are the consequence of relativistic 
variation of longitudinal sizes. 

The investigation has been performed at the Laborato
ry of High Energies, JINR. 
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