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B .zurccep'i:aunn rrpe.ncranneHhl pe3yJinTaThl nccne.nonaHHH o6pa3o:iiaiiui:Kyt.iyiJiiii~
HhiX IIpOTOHOB B IIpOTOH-H,llepHhiX B3aHMO,llefiCTBHHX,B,HHTepBaJie,.aHepfHH, 0.5,- 2.1 
faB/HYKJIOH .. , : .. ·'· , ' , •· ,',: ,, : ~:: · 1 ~; ·.:_. ::. '<. '. ::.· ;~:~:;::.• .. ,~:: :' ;,, .;,,,,, ·,;: ;~:~,; 

· Mo.nHqmunpoamiHaH KacKa.llHaH Mo.nenh H.npcrH.nepHhiXH3aHMO.lleficrnnfi .nononHeHa 
MO,lleJIHpoii~'HneM 'rrpouecCOB; ~3a~~o.neftCTBH~ rrolliipn;o~~H~~. rry"'K~B c ·n.npaMir;. ~ 
KJiaCTepHhiMH CTpyKzypaMH B H,llpaX. , ·. 

B paMKax aTofi Mo.nenH rroKa3aHo1 ~To aHaJin3Hpyi6mliH crroco6H:ocrb Ay 'peaKUHH 
p t C = pp(d)X rrpn aHeprHH rroJIHpn30BaHHhlx rrpoToHOB 500 MaB B o6naCTH RBa~ 
3Hyrrpyroro pp H pd paCCeHHHH Ka"leCTBeHHO COrJiaCyeTCH C · COOTBeTCTByiOmefi 'BeJIH
"'HHOH, .nnH yrrpyroro pacceHHHH. · 11~cne.nonaHa po~h 'MHoroKpaTHhiX rrepepacce1mnfi 
HaJieTaiOmero IIpOTC>Ha H HYKJIOHOB OT,lla!{H H,llpa MHUieHH, a TaJOKe cpepMH-.nBHJKeHHH 
BHYTPHII.llepHhiX HYRJI~HOB Ha rrone.neHHe m:iepHofi rrpo3pa"'HOCTH, iia6niO.naeMofi B .BNL·. 

. .. . . "" . . ' ' - . . ~ 

- 3KCIIepHMeHTe. 

llpe,llCTaBJieHhl pe3yJinTaThl HCCJie,llOBaHHH BJIH11HH11 MHOr03apHAHhiX cpparMeHTOB 
n.npa-cHapn.na Ha o6pa3oBaHne 3apnJKeHHhiX IIHOHOB c MaJibiMH rrorrepe<muMH HMIIYJih
caMH. lloKa3aHO, 'ITO cym~CTByeT acpcpeKT 3apH,llOBOH KOppeJIHUHH MeJK,lly 3THMH cppar
MeHTaMH H CHCTeMaMH 3ap11JKeHHhiX ,IIHOHOB. · 

ARTyaJILH~CTL rrpo6neMLI; B rrocne.nHne .ro~hl ccpopMll:pon~JIOCh n 'miTeH~HBHO 
pa3BHBaeTC11 HOBOe Hanpai!JieHHe R,llepHOH cpH3HKH BbiCOKHX 3Heprnft IIO HCCJie,llOBaHHIO 
MeXaHH3Ma o6pa30BaHH11 fiucTphiX ;~aCTHU B 06JiaCTH, KHHeMaTH"leC~H aarrpemeHHOH 
.nnH pacceRHH11 HaJieTaiOmefi "lacrnuu Ha cno6o.nHux HYRJI~Hax. · · . . . · · · · . 

B paMKax aTOfi TeMu rrpoa~eH:o 6oni.Uioe KoJin"leCTBi> ~mcrrepnMeHTo~ n Teop~n{qe
CKnx pa6oT. OcHOBHaH rrpH"'HHa, rro KOTOpOfi aTa rrpo6JieMa oeraeTCH rrpHBJieKaTeJib
HOH, 3aKJIIO"laeTcn B TOM; tiro rrpocl'ire pac"l~Thl c'o.nHi:JKpaTHhiMpaccemi:neM HaHyi{JloHe 
11,llpa H Ofibi"'HbiM pacripe:neneHHEiM BIIyTpeHHero ~BHJKeHHH HJRJIOIIOB; npe.nc~Cl3hiBaiOT 
)leJIH"'HHY Ce"leHHH Ha HeCKOJihKO IIOp11,llKOB MeHhme, "leM HafiJi:io.naeMhle3KCIIepHMeH
TaJibHO. lloaTOMY OJKH,llaJIOCh, 'ITO pemeHne 3TOH rrpo6JieMhl ,llaCT HOBYIO HHcpOpMaUHIO 
o CTPYKType R.npa u MexaHH3Me.B3ClHMo.neficTBHH "laCTHU nucoKott aHeprnn c R:.npaMH, 
KOTopaH rrone3Ha H .nn11 rroHnMaHHH CTPYKTYI>hi aneMeHTapHhl~ "laCTHii: 

IJ;enL pa6oTLI. UenhiO pa6on.i 11BJIHeTC11 Hc~ne.nonaHHe oco6eHH~cTefi noae.neHHR 
fihiCTpbiX "laCTHU B a.npOH-11,llepHhiX B3aHMO,lleftCTBH11X H C03,llaHHe Ka"leCTBeHHOii .MO,lleJIH -. 
3TOrO cpeHOMeHa, KOTOpaH CIIOCOfiHa OIIHChiBaTb a,llpOH-R,llepHhle B3aHMO,lleftCTBH11 Ha 
OCHOBe ,llaHHhiX yJKe npoBe,lleHHhiX H IIJI3HHpyeMhiX 3KCrrep~MeHTOB. 

Hay<IHaJI HOBH3Ha. 

Bhl.neJieHhl. ,llBa pa3JlH"'HhiX MeXaHH3Ma, OTJIH"laiOmHecH pa3HhiM '3HaKOM aHaJIH31f
pyiOmefi CIIOC06HOCTH ~ ,llaiOmHe COH3MepHMhlfi. BKJia,ll .B. 3M~CCHIO. fihiCTphiX npOTOHOB 
no.n yrnaMn 6JIH3KHMH 4 90° n peaKUmi: d t +C ~ p '+ {p, d) + X npn · 3iieprHn 800 
MaB/HYRJIOH. . .· · ' . • · · _ ; · ... ··. ·., · · - · • . ·· • · : · ·. 
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Brrepnue .ny6aeHCRHii cnapnaitT MO.Z{eJin ~nHyTpwr.tieplioro MCKa.zia c¢opMynnponaH 
C yqeroM CIIHHOBblX CTeneHeii CB060.Z{bl HYKJIOHOB, 'ITO II03BOJI11eT BbltiHCJI1!Tb IIOJI11pH3a-
UliOHHble Scp<l>eRTbl. . , , . . . ; , , 

; ' : i :' ': I ' -!- - •• • ': : : : : ~ • • ~ ~ • > •• ! : l • ' ' ; • ,-, • . ~ . . . . • • 

06HapyJKeH'ScpcpeRT RynbHOBCRoro B3aiu.i:o.zieiii:TBM 3apmKeHHblX miOHOB,' cim3aii.., 
HblM C 3ap1I.Z{OBOM ROppeJIJIUHeii MeJK.ny IIOJIOmHTeJibHblMll cpparMeHTaMH JI.Z{p~-ciiap.ffna 
ll IIHOHHOii C~CreMoii i: OTpnuaTeJlbHblM 3apJI.zioM: B ce-: ll CTa~ B3aHMO.Z{eiidiiii.ffx rrpn 

' ;· . . . . ., . . 4.2•ArsB c.--_,,,:,, · ·· 
. . ~ . 

· Bnepnue •n3MepeHa aHaJin3npyiOIUaJI cnoco6HOCTL KBa3nynpyroro, nM6nnaHn1!-neii-
Teprur B IIpOTOH-JI.Z{epHOii peaKUHll. . .. • 

TipaKTH'lecKaJI neHHOCTL pa6oTLI. IlonytJeHHue pe3yJILTilTu MoryT 6Il~~ nc
IIOJIL3onaHu .Z{JIJI IIpOBepKH _. TeOpeTHtJeCRHX MO.Z{eJieii ll ORamyTCJI IIOJie3HblMH · B HCCJie
.Z{OBaHHll nonHo~oii cpyHKUHH ,i.Z{pa. - Honhlii ilapnaHT KaCRMHoii MO.Z{eJin nameH .Z{JI11 
OIITHMaJILHOrO IIJiaHHpOBaHIDI .Z{aJibHeMIIIliX 3RCIIepHMeHTOB IIO a.Z{pOH-JI.Z{epHOM TeMa
THRe .. 

Ha 3amHTY BLIHOCJITcJI 

-- · L Pe3yJILTaTbl H3MepeHnii aHaJin3npyiOIUeii .cnoco6HOCTH d t +C -+ p + X n 
d t +C-+ p + (p, d)+ X peaRunii rrpn SHeprnH 0.6+ 2.1 M3B/HYRJIOH. -

2. · Pa3pa6oTKa anropnTMa n C03.Z{aHne nporpaMMhl .Z{JIJI MO.Z{eJinponaHnJI _npoueccon 
B3aHMO.Z{eiiCTBHJI IIOJI1IpH30BaHHblX nytJKOB C JI.Z{paMn, C RnacTepHbtMll CTpyRTypaMn B 

, '. . . . . .. ' 

JI.Z{pax. -

· 3. · Pe3yJILTaThl nccJie.Z{i:maimJI poJin cTaH.l{apTHhiX MexaHH3Mon n rrone.Z{eHnn uneTO- . 
BOM IIp03patJHOCTH, IIOJiytJeHHble, C IIOMOIUblO- MO.Z{ll~liUllpOBaHIIOii RaCKa.Z{HOM MO.Z{eRM 
.l{JlH MpOH-JI.Z{epHbtX B3aHMO.Z{eiicTimil:. • ., . 

4: Pe3yJILTaTu-nccne.Z{onaHnti: nilrurnnJI MHoro3apJI.Z{HhiX cpparMeHTOB JI.Z{pa-cHapJI.Z{a 
Ha o6pa3onaHne · 3apJDKeHHblX IIHOHOB . C MclJiblMH norrepetJHblMll HMIIYJihCaMU B JI.Z{pO
JI.Z{epHI.iX B3aHMO.Z{eiiCTBUHX. 

Tiy6JIHKaUHH H anpo6auHJI. OcHonHue pe3yJILTaTu .Z{nccepTaunn H3JioJKe:Hhi n 
pa6oTax /1-6/n .Z{ORJia.Z{MBaJI~cL Ha ceMnHapax JICB8 n JIB8. 

CTpyKTypa H o6"LeM ~·HccepTaUHH. ,l{nccepTaullJI cocTOllT ll3 nne.Z{eHnJI, IIIeCTll 
rJiaB ll 3aKJIIOtieHHJI ll CO.Z{epJKliT 68 CTpaHHU, BRJIIOtJaJI· 2 Ta6JillUbl

1 
38 pHCYHROB. 

Bll6JinorpacpllJI nMeeT 81 Ha~MeHonaHlle. 

CO.[(EPJRAHME PABOTbl 

Bo BBe~eHHH no.Z{tJepKHyTa aRTyaJILHOCTh llCCJie.Z{onaHl'IJI a.Z{pOH'-JI.Z{epHblX 1i JI.Z{po
JI.Z{epf!biX B3allMO.Z{eil:CTBllii, CcpOpMy.rillJ>OBaHa ueJib paGOThl, · IIpllBe.Z{eHO KpaTKOe CO.Z{ep
JKaHiie .Z{llCCepTaUllll ll rrepetiJ{CJieHbl OCHOBHble IIOJIOmeHllJI, 3aiUlliUaeMble aBTOpOM~ 

B nepBoii -rnaBe ccpopM:ynllponaHa nocTaHonRa 3a.Z{atill. B' Heyrrpyqqc; pA peaR
UIDIX. o6pa3yiOTCJI BblCORO::lHeprHtJHLie. IlpOTOHbl B 3a.Z{Heft non'yccpep~, ~HeifaTH'tJeCM 
3arrpeJUeHHoii .Z{JIJI pacc.emrii.H iiaiici-raioiUero npoTolia H:a c~o6o.Z{Hux HYR~oHax. -

2 

IlepBbtMll yKa3aHHJIMH Ha Bbliii~YIIO~HHYTbte IIp06Jiel\m'- B npoueccax B3aHMO.Z{eii
CTBHJI a,llpOHOB C JI,llpaMH CTaJIH pe3yJIL~aTil II~ yrrpyrOMy pd-pacceJIHiflO IIpOTOHOB C 
sHeprneii 660 MsB n KBa3nynpyroMy nu6nnaHniO .Z{eiiTpoHon H3 nerKnx JI.Z{ep Ha nytiRe 
npoToHon 675 MsB, rrponeneHHue rpynrraMn Jielicnna n MeiUep/moaa n 1956 roily n 
,l{y6He. 8TH pe3yJILTaTbl IIOCJiymHJIH OCHOBOM .Z{JIJI r~IIC>Te3bl 0 CyiUeCTBOBaHHH B JI,llpax 
cpJiyRTyaunii IIJIOTHOCTn JI.Z{epHoro neiUeCTna; ccpopMy.linpomiiiiioii L{. 11. · B~oxnHuenuM· 
n 1957 ro.Z{y. - .. > 

Honuii sTan. n n3ytieHnn paccMa:rpnnaeMoii npo6neMu _ HatJancH. _c; rrp_e.Z{cKa3aHnJI 
A. M. BaJI.Z{IfHblM If SKcnepnM:e~TaJibii~ro' o6~apy~-e~HR ;~pyniwi\ B: c. CTaBHHCKOro 
TaR Ha3biDaeMoro RYMYJIJITHBHOrO ScpcpeKTa, T.e._ tiaCTHU, pomneHne KOTOpbtX 3arrpe-
IUeHO 3aKoimMn coxpaHeHrur n CTOJIKHOB~Hn11x ~no6o~HblXHYRJioHo~. .. . --

B 1975 ro.Z{y <DpeHKe~i :H .Z{p. H3Mep~i£n rrpoToH-I>l c n~coKnMnsHeprnJIMn (.Z{o 400 
MsB npn 180° rrpn SHeprnii nyiiRa' rrpo-ioiion"600 H BOO },{3B \ BbiJIO IIOKa3aHO, 

. " ~ ' . :' . . -. ' 

tJTO cetJeHne DhiXO.Z{a RYMYJIJITHBHblX npoTOHOB 3HatJnTeJILHo npenocxo.Z{nT TeopeTntJe-
CRne OUeHKH. C Tex IIOp 6biJW rrpe.Z{JIOmeHO HeCKClJILKO MO.Z{eJieii ~~JI 06'bJICHeHHJI SKC
nepnMeHTaJibHblX .Z{aHHhiX. HecMoTpJI Ha 6onLIIIne ycnnnJI; na rrpo6neMa He peiiieHa 
IIOJIHOCTblO. . . . , , 

B .Z{aHHOil: rnane pai:cMaTpllBaiOTCJI HeK?TOphle MO.Z{eJill·, _rrpennomeHHble .Z{Ji1! OIIllCa
HllJI o6pa3onaHllJI 6McTpux npoToHon Ha3a.Z{ :_ MO.Z{eJIL O.Z{HOKpaTHoro pacceHHHH, Mo.Z{eJIL 

'. -'• ••••• ' ' • • ' • ,, • j : ~. ·- • ' 

IIpJIMOrO Bbl6llBaHH1! HYKJIOHa, MO.Z{eJib ROppennponaHHhiX. KJiaCTepon, MeXaHll3M · KpaT-
HblX B3allMO.L(eiiCTBHil:, KaCKa,llHblii Mexaim3Mc ll MO.Z{eJib cpa30BCJ~O IIpOCTpaHCTBa.' ·· 

Mo.Z{e~h o){H(mpailioro pacceJIHllJI no.Z{Tnep}I{.l{aeTcJI sKcnepifMeHTaMll .Z{JIJI sHeprllii 
.l{O 300 MsB. 8KcrrepllMeHTLI rrpll 6onee. nucoKnx suep~llJIX, n ,Roiopux ll3MepmincJI 
cneKTpu nap tJaCTilu pp llJill pd, mioxo cornacyiOTCJI c sToii MO.Z{{mLro. 3aTo 3m SKcne
.pllMeHTbl xopoiiio cornacyiOTCJI C-RnacTepHoii MO.Z{eJILIO. RacRa.Z{Hblil: MexaHH3M xopoiiio 
MOmeT 06'bJICHIITb. TOJibRO Hlf3K~:mepniTlltiHYIO tJaCTb- CIIeKTpa: IIpOTOHOB 3a C'leT IIO
rJiomeH~JI, IlllOHa, po}I{.l{eHHOro HaJieTaiOIU~M HYKJIOHOM, .Z{BYMJI· HYRJIOHaMH JI.Z{pa.-· B 
.Z{IfCCepTaUHll paCCMOTpeHbl yconepiiieHCTBODaHHJI RaCKa.Z{HOH ·MO.Z{eJill OCHOBaHHble Ha 
KJiaCTepHOil: MO.Z{eJIH. 

Ilpll paCCMOTpeHllll MO.Z{eJieil: Ha.l{O HMeTb BBll.Z{y, tlTO MexaHH3M o6pa30BaiiHJI RYMY
Ji1!TllBHblX rrpOTOHOB MOJKeTb 6blTH pa3JilltJHblM .Z{JIJI BblCOKllX ll rrpi:JMeJKyTOlJHbiX SHepmii .. 
8TO cne.Z{yeT XOTJI 6u ll3 Toro, tJTO cetJeHll1! o6pa3onaHH1! 'rrpoi'omi · i: ~O.Z{Hoil: ll T<lii me 
sHeprlleii,.Z{JIJI npoMemyTotJHux sHeprllii Ha .Z{na-Tpll nop'ir.itKe·MeHLIIIe,>tie'M .Z{JIJI nuco-. 
RllX. ' ' ' ~ T '0 ~· •, • '> 

rnaua 2 IIOCB11IUeHa liCCJie.Z{OBaHlllO IIOJIJipll3aUHOHHhiX SQlcpeKTOB IIpll i:J6pa3ona~ 
Hlflf 6blCTpbtX IIpOTOHOB IIpll ~pOMemyTOtJHblX SHepm1!X: ,l{aeTCJI KpaTKHii 0630p 'sKC-_ 
rrepllMeHTOB Ha IIY.tiKaX · IIOJI11pH30DaHHhiX IIpOTOHOB. 0Ha TaRme ·CO.Z{epJKHT OITHCclHlle 
SKcnepllMeHTaJibHoti: ycTaHOBKH .Z{JIJI ll3MepeHrur aHaJill3llPYIDIUeil: crroco6ilocTll. Ha Heil: 
H3MepeHa imaJIH3npyiOmaJI crroco6HOCTL (Ay) peaKUllH d t +C -~ p +X ripll sHep
rllll 0.6 + 2.1 rsB/HYRJIOH. Ay ne.Z{er ce6JI TaR me, KaR n Ha nytiKe noniipn3onaHHhiX 
rrpoToiioli:·:, ,titi~ 'yrJion Goni~e 90° oiia Mana, a .Z{JI~ y~non 70 - 90° .oHa nMeeT rrO:.: 
nomllTeJILHblii 3HaR. · 8Ta aenlltillHa pacTb c ynenll~eHlleM sHepmll pen-tcrpnpyeMbl.x : 
IIpOTOHOJi, .Z{OCTllraH MaKCHMaJI~Horo 3HatJeHllJI ."' 30% (pnc •. 2.1, 2). 
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Pnc. 2.1. AHaJIH3npyromM cnoco6HOCTL d t C peaKQHH B 3aBHCHMOCTU OT 
KHHeTn't!ecKoil: 3H:eprnn perncTpnpyeMux npoTOHcm Ep JJ.JIH yrna 75°. n ~a6op:ropHoil: 

' cncTeMe. Ed - 3HeprnH nepBR't!Horc) ny't!Ka .zieil:Tpolion: x ·_ .naHHMeHanuipo · 
3KCnepHMeHTaj • - ]J.aHHLie, llOJiy't!eHHhie Ha npOTOHOM TIY't!Ke_ 

Ay KaK cpyH~UH~ KYMYJIHTmiHoro 't!HCJia Q. = Macpq,f mP 1· npe:rr.cTaBJIHeTCH o:rr.Hoil: Kpnnoil: 
JJ.JIJI BCeX 3Heprnil:, 'liTO MO}l{eT OTpamaTb KaK KHHeMaTHKY pacceHHHH lla KJiaCT_epax,. TaR 
H TipOCTO fiJIH30CTb KHHeMaTH't!~CKOrO npe:rr.ena (pnc. 2.3). . 

Benn'li~Fia M 3 cpcp panHa Macce noKoHmeroCH KJiacTepa HJJ.pa MnrueHn, Ha HOTopoM 
JJ.OJimeH ynpyro pa~CeHTbCH HaJieTaiOmnil: npOTOH1 't!T06hi 3aperHCTpHpOBaTLCJI. B ]J.eTeK-
TOpe. C ]J.aHHhiM llMTIYJILCOM. . . . 

B KoppeJIJIUHOHHOM 3RcnepnMeHTe c peaKQHHMH d t +C -7 p+ (p, d)+ X npn 3Hep
rmi BOO M3B/HyKJIOH perncTpnponaJIHCb cbnna:rr.eHHJI Me}l{]J.y fihiCTphiMH npOTOHaMn, 
ncnymeHHLIMH no:rr. yrnaMn 75.n goo, n aaperncTpnponaHHhiMH 't!aCTHQaMn B nepe:rr.Heil: 
nonyccpepe. . :. . 

Bi.r:rr.eneHLI :rr.na pa3JIH't!HLIX MexaHH3Ma, OTJIH't!aromnecH pa3HLIM 3HaKOM aHaJIH3npy
rometf CTIOC06HOC~ll H :rr.aromne COH3MepHMhifi.BKJia]J. B 3~1HCCHIO fihiCTpbiX llpOTOHOB iiOJJ. 
yrnaMn 6nn3KHMH K goo (pnc. 2.4). " 

B TpeTLeii rnaue npnBOJJ.HTCH onncaHne KacKaJJ.Hoii·MOJJ.enn HJJ.po-JI:rr.epHbiX B3a
HMo:rr.etfcTBntf. lloKa3aH01 'liTO npOTOHHhiH TIY't!OK . C · llpOH3BOnbHOtf llOJIJip:HJaQnefi: p 
MOmHo paccMaTpnnaTL . KaK coCToJimntf H3 noJIHOCTLIO nonJipn3oaaim.oil: 'll~i::Tn II He
noJIJip!r3oBaHHoil: 'llaCTn, c~eruaHHbiX B OTHorueHnn P f (1 :- P). B MOJJ.eJIL BKJIIO-.leHLr' · 
iJHyipiUI:rr.epHLie imaCTepHLie CTPYKTYPLI n_ nx B3aHMOJJ.etfCTnne c ny't!KOM. · 

~JIJI 'onncaHHJI paCCeJIHHJI llOJIJipH30BaHHOrO npOTOHa Ha JI.zipe B nporpaMMY BBe
]J.eHLI aHambnpyromne cnoco6Hocrn App(B, T), Apn(B, T)n Apd(8; T) llyKiiOH-iiyKJIOHHorci 
n HyMoH~.netfTpOHHoro pacceJIH:wix •. 0Hn nony't!eHu no 3KcnepnMeHTanLH:uM: :rr.aHHL'iM: · · 
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Pnc. 2.2. AHann3npyromM cnoco6HOCTL d t C peaKQnn B 3anncnMOCTH OT .. 
KHHeTn't!ecKott 3Heprnn perii:cipnpyeMbiX npoToHon Ep ,nnH YI'~on goo, 102°, u 120° n 

na6opai'opHoil: · cncTe.M:e. Ed - 3Heprnii nepnn't!Horo ny<IKa .neil:TpoHon. 
~ . . ' ' ' 

o cno60JJ.HOM pp, pn u pd pacceJIHHtf. .[(ncpepeHunaJILHoe ce'lleHne KBa3nynpyroro 
pacceJIHHJI Ha BHYTPHHJJ.epHOM HyKJioHe onpe:rr.eJIJieTCJI cpopMy.rro:ii:: 

Ag,of, 
110. 

zo 

0 1 f 

f+~f9 
-zo ~{.99 

Pnc. 2.3. AHaJin3npyromrur cnoco6HOCTL d t C peaKQnit KaK cpyHKUHJI 
KYMYJIJITHBHOrO 't!llCJia; To't!KH:• - 0.6, o- 0.8, ·- 1.0, d~ 2.1 r3B/HYKJIOH. 
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Pile. 2A. AHaJIII3I1pyromM cnocofiHOCTh d t.C -:-+,P(P,, d) +XpeaRllHII ;wr yrJIOB 75° 
.. : :II goo npii pa31IIItiHLIX 3Heprlmx' JieTHIIUIX BnepeJJ: ~acTIIQ . .lJ:aHHhle .ll:1I.fl 

·RYMYJI.flTIIBHoro .npoToHa B coBml,ll;eHIIII: 0- c· Me,ll;JieHHhiM npoTOHOM- (RIIHeTIItiecRa.fl 

3Hepnm OT 40 JJ:O 220 M3B); o- c MeJJ:JieHHhiM JJ:eii:TpoHoM (RIIHeTHtiecKa.fl 3Heprlf.fl OT 
50 .ll:O 250 M3B); .•- c ~hiCTphl_M npOTOHOM (c3Hepme:H 60Jihiiie 220 M3B); · 

·i' 

~ u.ce,·¢, T) ~ o-ce;rt:ci '+A;(e,r)(Pb~,;m. n)) 
r.ne ii - e,ll;IIHIItiHhl:fi BeKTOp, HOpMaJihHhiH R nJIOCKOCTII peaKQIIII, Pbeam - noJIHpii3a
Ulf.fl nepBIItiHOH tiaCTIIQhl. cho ll03B01I.fleT BhltiiiCJIIITb JieBo-npaByiO aCIIMMeTpiiiO IIJIII 
aHaJIH3I1pyromyro cnocofiHOCTII' HCCJie.nyeMLIX peaKQHH. . : ,. . c 

B 'leTBepTOii rJiaBe Il3ytiaroTcH ROppeJIHUIIOHHhle cneKi-pi.r';n8yx -.iacTIIU II cooT
BeTcByromaH IIM ~Ha1III3I1pyromM cnocofiiiOCTb p~aRQIIH pC-:-+ppX, pC-:-+pdX. 0JJ:Ha I13 
'laCTIIQ - npOTOH, perHCTpiipyeTCJI ITO,ll yr1IaMII 70; 84,':98 rpa,ll;yCa C 3Hepme:fi 6011ee 
40 M3B, .npyrM ~- npoToH IIJIII JJ:eftTOJI, noJJ: yr1IaMII.24.5 IIJIII 30 rpaJJ:ycoB c npOTIIBo-
noJioJRHo:fi CTOpOHhl llJtiKa. , , , . . ., ,.· 

. B no:H JRe rJiaBe TaRJRe oniicaH MeTo.n H3MepeHlf.fl II 3KcnepHMeHTa1IhHa.fl ycTaHOBKa. 
8KcnepiiMeHT' BhliTOJIHeH Ha llJtiRe noimpii30BaHH1IX. 5oo M3B . ~P~TOHOB . QIIRJIQ

TpOHa TRIUMF (Raira.na) lf .flBJIJIEITCJI npo.noJIJReHlieM 3RCnepiiMe~T~,-paccMOTpeHHOro 
B r11aBe 2. · · ' ' . 

. Ji.lrJIJI.l{HhiM npe.nCTaBJieHneM .l{aHHLIX .flBJIJieTCJij)acrrpe.neJI~HIIe co60n:H Ha llJIOC
ROCni {T1,Tb}, r.ne T 1, Tb .:.. RHHeTHtieCRIIe 3Hepriiii'tiacTIIU, 3apemCTpnpoBaHHLIX 
llO.l{ MaJih!M II fiOJibiiiiiM yrJIOM. . . . 

.lJ:JIJI CIICTeMaTH3aQIIII, ,l{aHHLIX ·. Bhl.l{eJieHh! . KIIHeMaTHtieCRIIe. 30Hhl,. COOTBeTCBJIOmne 
• o.nHoRpa~miMy PP ~3anMo.neilcr~~i<> ~- p~~ci:!HHnro Ha Hyruio~llLIX ~aCTepax. l.JI1c11o 

' ~ .~-. 3~-.·l. ··~·. . ;·:.: :- ,.. • ·; ;' . ., . " 
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PHc 4: L · AHa1IH3I1pyromaH cnocofiHoCTh 'Ay KBa3II~npyroro · pp ,pacce,JI!f~H-

- .lJ:aHHhle 3KcnepiiMeHTa. · 
- Pacti~ B IIMTIJ1IhCHOM npHfiJIIIJReHIIII. 

- MoJJ:e1Ib o.nHoKpaTHoro pacce.flHHJI Ha BIIpTyaJibHO:fi tiaCTIIQe. 
- PacqeT no KaCRa.nHo:fi Mo.neJIII c yti~OM KJiacTepoB . 
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Pile. 4.2. AHa1In3npyromaH cnocofiHOCTh Ay Riia3n-yripyroro pd pacceHHHH. _. 
06o3HatieHnJI Te JRe, liTo ria pi:lc:'4.1. · · 
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HJ.KliOHOB n .KJiaCTepe onpe.zteJIJieTCJI Ha ocHone 6anaHca :meprnti. TaR ecnn npnMepHo . 
n:unoJIHJieTCJI 6aJiaHc :meprnu r, + Tb ~ Tbeam, TO co6:UTHe OTHeCeHO R O.l{HORpaTHOMY 
pp paccemimo .. EcJ!n 2Tf + Tb ~ Tbeam, TO npe.zt!JOnaraeTCJI pacceJIHHe Ha .ztnyxHy
.KJIOHHOM .KJiaCTepe. 3.zteCb Tbea,; - ::meprHJI nytiRa. ,l{JIJI RalK,I.lOR aOH:bl ·onpe.zteneHa 
aHaJIH3npyroman cnoco6HOcTb A/~1/Pbeam(Nu- Nd)/(Nu +Nd)· 3.ztecb P;eam- nonJI-

pn3aUHJI nytiRa~ BeRTpp, Pbeam,~OpMa~e~" R'n;OCR~ci~ p';;.c~e~~~JI. :Nu'nfNd - 'lf!CJIO 
' ' • i-'- • : i / • l ~ - ' .. -. ' 

co6:uTnfi (nap imcrnrt), '3aperncrpnponaHH:UX npnn:iaJJIHtiHofi opneHTaulin Pbeam no 
OTHOmeHHIO R nJIOCROCTf! pacceJIHHH {nnepx f!JIH BHH~). Mb! f!CnOJib3JeM o6menpHHJITOe 
n no1I1IpH3aUHOHii:uk f!CCJie~onaHnkx onpe.zteneHne'Ay :.!Maiwyrnonoif .zteTeRTOp (pern-

CTpnpyiOUlf!H r,) pa~nOJIOJKeH cnena OT nytiRa. llpn 3TOM neRTOp Pbeam HanpanneH 
nnepx. Ay npe.ztcTanneHa RaR cpyiiRUHJI 3Heprnn: npoToHa, pacceHHHoro no:U 6onbmn:M 
yrnoM. AHaJIH3HpyromaJI cnoco6HOCTb Ay n o6nacTH knaJHynpyroro pp H pd.pacceJIHHJI 
RatieCTneHHO cornacyeTcJI c cooTBeTCTnyromeu neJIHtiHHOfi .ztJIJI ynpyroro pacceJIHHJI. 

llpOBO.l{HTCJI · cpanHeHHe 3RCnepHMeHTaJibHbiX .l{~HiibiX C pe3J1IbTaTaMH,) nonytieH
HbiMH C nOMOUlbiO MO.l{eJIHpOBaHHeM npoueccon B3aHMO.l{eHCTBHJI nOJI1Ipll30BaHHbiX nyti
ROB C JI.ztpaMH, C RJiaCTepHbiMH CTpyi<TypaMH B JI.ztpax (pn:c. 4:1, ~). 

B nnToii rnane n:ccne.ztonaHa pOJib cpepMH-.ztBHJKeHn:JI BHYTPHJI.ztepHbiX HyRnoHon, 
MHOr<lRpaTii:ux· rrepepac~eJIHHH H~lJieTaiOmero .npOTOHa ll HJR~OHOB OT.l{atiH H.ztpa Mll
meHH Ha none.zteHHe uneTOnofi npo3patiHOCTH {T) Ha6mo.ztaeMofi n E834 - 3RcnepHMeHTe 
n BpyRXafineHe. 

B BNL - 3Rcnepn:MeHTe 6b!JIH ll3MepeHbl ce.<IeHHJI KBaJHynpyroro.pp:-: pacceHHHH Ha 
H.ztpax Li, c, Al, Cu H Pb npH 6 H.10TaBfc, a .l{~JI c HAl eme npH 12 raBfc f! npH 
RBa.ztpaTax nepe.ztaHHblx 4- n:Mnynbcon Q 2 = -4.8, -8.5, -10.4 (raB/c)2. PeJyJibTaTbl 
npe.ztCTaBJieHbl B BH.l{e OTHOilleHHJI 

T= aA 
AaN" 

r.zte aA, aN - CetieHHJI peRRUHll Ha H.ztpax ll npOTOHe, COOTBeTCTBeHHO, nO.l{ yrnaMn:, 
6JIH3RHMn: R goo c.m. · 

06HapyJKeHo, 'ITO OTHomeHHe T yMeHbillReTCJI npH PL = 12 raBfc. 8To yMeHb
meHHe, c otienn:.ztHOCTbiO Hapymaromee perynHpHoe none.zteHHe T, OJKH.ztaeMSJe n KX,l{ 
JIBf!JIOCb npe.ztMeTOM aRTllBHOrO 06CylK,I.leHHJI. 

',l{JIJI B:biHCHeHHJI BJIHJIHHII cpepMH-.l{BH}l{(:JHllJI Ha none.zteHn:e OTHOilleHHH r; reHepn:
pOBRH:U co6:uTn:JI peaRUHH p + Al, B.KJIIOtiaromn:e TOJibR~ o.iiHoRpaTHoe mecTRoe ynpyroe 
COY.ztapeHHe HRJieTaromero npoToHa c O.ztHHM npoTOHOM H.ztpa-MHmeHH: MHoroRpaTHble 
nepepacceHHHH He JtillTb!BaJIHCb. . · 

Ce''r~Hn:e mecrkoro RBR3Hynpyroro pp nJan:Mo.zteilCTBHH c Ja.il;aHH:UM nepe.ztaHH:UM 
HMnYJibCOM onpe.zteJIJieTCJI no cpopMyne: 

. . b2. 
O"hard ~ O"tot < b2_,>: . 

' 

8 

) 

I\ 
I 
I 

r.zte b- npHuenbHblfi napaMeTp n b2 5: 1/Q2• 

Yrnonoe pacnpe.zteneHHe P<l;CCeHH:UX npoTOHOn nutiHCJIJieTCJI cornacHo napaMeTpH-
3RUHH : 

da {.[ ( ·'ls"ln' I sl:"2) 2 
] dt (pp -t pp) = s-

10 
• {1 + z? ~~ ~- .-~ B2 ;: . ;+- (z -t -z) 

... - . ·c. l . 

[ 'lsln' .,8,'n2, . ;]2}: 
+4 · B1 t - B2 ;: :+ {z_-;-+ -z) ; 

BMtiHcneHHoe OTHomeHHe T, RaR noRa3aHo HapHc .. 5.1,-pacrer n llHTepnane 4 :5 
PL :5 8 raBfc. B o6naCTf! 8 :5 PL :5 15 raBfc OHO na.ztaeT H npo.ztOJI}l{aeT Me.l{Jiei,IHO 
paCTf! B o6naCTH PL ~ 15 raB/c .1{0 T = 1. 

llepepacceJIHf!JI HRJieTaromero. npOTOHR H HJ.KliOHR OT.l{R'IH MOryT 6b!Tb' ynpyrirM'H f! 
HeynpyrilM:u c polK,I.leHHeM Me30HOB ll 6ap~OHH:UX pe30HRHCOB. O.ztHRRO, nepOJITHOCTb 
3THX nepepaccenHHH yMeHbmaeTCH npH .nb!CORHX. 3HeprHHX, .'ITO ne.zteT I{ T -t 1 n 
o6naCTf! PL 2:: 15 raB/c. . . 

Ha p~;cyHRe._ 5.2 n~Ra3aHa A JaBHCHMOCTb OTHomeHHH T ll.JIH yrnepo.zta ir·aniOMH.: 
HHJI. Pe3J1IbTRTbl rwny':ieH:U npH e.;,. = goo± 3°. ,nonytieHO xopomoe cornacn:e' c imc~. 
rrepn:MeHTaJibHb!Mn: .zta~Hb!MH .ztJIH peaRUllH p +C. A • .ztnn npouecca p + Al BbltiHcneHHble' 
3HRtieHH~·Raq~CTBeHHO\}rrHCbi~RIOT 3RCnepHMeHTRJibHble .l{RHHble, HO ROJIHtieCTBeHHOrO' 
cornacHn He nonytiaeTCH •. 

3aMeTHM, 'ITO MRJiblll RRCenTaHC 86 = 30,.,6b!JI B31IT,.tiT06bl Bb16paTb RBR3Hynpyroe 
pacceHHHe H yMeHbmHTb nRna.zt nepepaccemiHfi. ' 

B aRcnepHMeHTe E834 {BpyRXefiseH) n peaRun:n: p + Al -t p + p + X npn HM
nynbcax npOTOHa 6, 10 ll 12 raB/c B ii.c. 3aperHCTpHpOBRHO, COOTBeTCTBeHHO 1701, 
650 H 220 C06b!THH. OtieBH.l{HO; 'ITO B.KJIR.l{ nepepacceJIHllll npH' pa3H:UX HMnyJibCRX 
pa3H:ufi, noaToMy .ztJIJI Bbl.zteneHH.ii RBaJHynpyroro npouecca Mbl Hcnonb3onann: pa3Hble 
RRCenTRHCbl. 

g 
e 
~ 
~ 

10 _, 

p+A- pp+X 
:,·~-so• 

/ _o_-...__--
_.- ... / 

, 
/ 

• .P 
/ 

: ~':,~~i:c:~:'i:~~"~ +F~~!'T":,~rc,~on 

10 

, . PL• GeV/c 

Piic. 5.1. PactieTiloeJHatieHHe .oTH<imeHHH T cetieHHH RBaJHynpyroro pp pacceJIHHH 
Ha JI.l{pe Al uok yriroM. goo.± 3° B c.u.M: R cetieHn:ro ynpyroro pp pacceJIHf!JI npH TOM 

me yrne RaR <PYHRUHH OT PL· o nb. - PactierH:ue TOtiRH .ztnH O.ztH<lRpaTHoro,n · 
MHoroRpa-IHoro pacce.Hiurn; cooTneTcrneHHo, c ytieTOM cpepMn:-.ztnll}l{eHHH. 
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PHc S.2. A - 3aBHCHMOCTh OTHmueHHJI T .nn11 yrJiepo.na H aJIIDMHH:HJI. Pe3yJihTan>l 
. IIOJiy~eHbi npn' 8 em = 90° ± 3°. . 

6. H o- nhl~mcn~HHbre TO'lllli ,nJIJI 11,nep C H Al, cooTneTCTneHHo. 

Mbi H3Y'IHJIH 3aB:HCHMOCTb OTHOilieH:HJI TOT aKCenTaHca oe. Ha p:HC. S.3 np:Hne.neHO T 
KaK cpyiiRU:HJI HMIIYJihCa PL ,llJIJI pa3JIH'IHbiX oe = .3~, 10°,20°. BH.!lHO, 'ITO OTHOIIIeH:He 
T yMeHhmaeTCH C pOCTOM 08, 3TO COOTBeTCTBYeT yneJIH'leHHIO BKJia,na MHOrOKpaTHhiX 
nepepacceJIHHfi. _ . 

g 
~ 

~ ,g 

10 _, 

p+A-pp+X 

,c,..=90°. 

-· ---.... 
-·~ ~ #....,~-... 

_.: --::::::·.t.:'*·;·~ ,. 
f' .... ~- ,. .. ,. 

/ '. .... -r - ~ .. 
AGS 

• AI/H 

2 6 10 14 18 22 26 

PL• GeV/c 

( ~ ',. 

' 

pm! S.3. 0THonieH:He T RaK cpyHKUHJI OT HMIIYJibca PL .!lJIJI,pa3JIH'IlfhiX· · 
oe = 3°, 10°,20°. 

rJiaBa 6_ IIOCBJIJ:I(eHa H3y'leH:HIO BJIHJIHHJI 1moro3apJI,llHbiX cpparMeHTOB JI,npa~cHapJI,na 
Ha poJI(,lleH:He MaJio:mepreTH'IHhiX 3apJIJKeHHh1X nHoHon no.n MaJihiMH. yriraM:ii n CC-, 
CTa-;,H Cp- coy.napeH:HJIX np:H 4.2 A raB/c B YCJIOBHJIX pemCTpau:HH 3apJIJKeHHhiX 'la
CTHri 

1

B 47r- 'reOMeTp:HH .. 8RCIIep:HMeHTaJibHble ',naHHbie IIOJiy'leim C IIOMOmhiO 2~ MeTpOBOfi 
rrporraHonofi KaMepbl JIBS OI1JU1. B aTofi rJiane orr:HcaHa J\WTO.!lHRa aKcrrepHMeHTa H 
IIpHne.neHhl pe3yJibTaTbl HCCJie,nonaHHfi:: · '· ·· ' "' .,,.,.' . 

Ha pHc. 6.1 ~oKa3aHill .HopMHponaHHhle 6biCTpOTHhle pacnpe1eJieHHJI 
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P:Hc. 6.1. Pacrrpe.neJieHHJI 3apJi:JKeHHhlX IIHOHOB rro 6hiCTpoTe nCC-_'y.napeHHJIX, _ 
corrponoJI(,llaeMhle MHoro3apJI,nHhiMH cpparMe~Ta~n;·.Oai<c~epnMeHT, 6-.FRiTIOF, *-

~ - " . . . . . : . . ... ·.. . . .. -
. MO,lleJib. BHyTpHJI,nepHoro KaCKa,na. 

3apJIJKeHHhiX IIHOHOB c HMIIYJibCOM 0.07 $ p" $ 0.67 raBfc H3 CC- CTOJIKHQ
BeHHfi IIJ>H 4.2A f'aBjc, COIIpOBOJI(,llaeMhle' MHOr03apJI.!lHhiMH cpparMeHTa~m B BOCbMH 
HHTepBaJiaX yrJia HX BblJieTa : 8 < • S0, S0 + 1S0, 1S0 + 30°, 30° + SQ0, SQ0 + 7S0, 

7S
0 

+ 10S
0
, 10S

0 + 140° H 8 > 140°. ,TaM JKe:rrpnne.neHid pac'!eTHi.Ie pacrrpe,neJie
HHJI .!lJIJI Mo,neJinponaHHhiX C06biTHfi CC- coy.napeHHfi. J{aK MOJKHO BH.iJ;eTb, .ilaHHhle;· 
riony'leHime c rroMtHUhro Honoif nepc:Hn Mo,nenn BHYTPHJI,nepHoro KacKana ~- Mo.nncpnun~ 
ponaHHOfi JlyH,nonclioi!: Mo,nenn FRITiqF, xopoiiio nocrrpon3BO.!lJIT aKcrrepnMeHTaJibHhle 
pe3yJihTaThl. . . 

Ha p:Hc. 6.2 npe,nCTanneHbl 3Ha'leHHJI OTHOIIIeHHfi .'Incna 1r-- Me30HOB R '!Hcny 7r+
Me30HOB B 3aBHCHMOCTH OT yrJia HX BhiJieTa B CC - B3aHMO,nei!:CTBHJIX KaR C MHOr03apJI,n
HhiMH cpparMeHTaMH JI,npa-CHapJI,n!i (pnc: 6;2a) TaR H 6e3 KaRil:X-JIH60 cppa~MeHTOB (pnc. 
6.26). Ha pnc. 6.2a; 6 TaKJKe rrilKa3aHhl pe3jJihTaThiMo,neJinponaHnJI c y'leTOM cooTneT
CTByiDmnx ycJioBnJinfi aKcnepnMeHTa. MOJKHO BH.!leTh, 'ITO MHoro3apJI,nHble cpparMeHThl 
JI,npa-cHapJI,na 3aMeTHO ilJinHioT Ha BbiXO,n MaJioatiepreTH'IHhlx' ;.-~ Me3oHo~,~ T.e .. ira6mo
.naeTcJI rrpeBhiiiieH:He BbiXO,na 7r-- Me30HOB Ha,n 7r+- Me30HaMH 0 no.no6Horo ppeBbiiiieHHJI 
He 06HapyJKeHO B MO,neJIHponaHHbiX C06b1THJIX. 

C rroMOfilhiO.YJ10MJIHyTofi Bhiiiie .Mo,neJin FRITIOF TeopeTH'lecKn paccMoTpeHhl-,nsa 
THIIa npo~e~~~~ cc~. B3am.i~.nefiCTBHfi:. ueHTpaJibHbiH H neplicpepH'leCKHfi. B npouecce 
Mo,nennpon~HHII TaKnx B3aHMo,nefiCTnnif rrp:Hueni.Hbli!: napaMei-p CTOJIKiioneimR:-6panCJI 
COOTBeTCBCHHO MeHbiiie 0.9 cpM n 60Jibiiie ,1.4 cpM. cPe3yJihTaTbl pac'!eTOB riimne,zleii.Ili iia 
pnc. 6.2~,Hp.~r:- •.• ,.,,;•.:-:··· • · ~.: ···' ·· ··, · · .: · . · · , ;~. 

:8' 'Ta6ii~rle .. 6:l· ~pe.ncranneHbl aKcnepnMeHTaJibHhle n 'Mo,nennpoaa·HHhle ){aHHI.ie rro 
'IHCJIY C06b1THH H no cpe.nHm.i 'IHCJiaM OTpnu'aTeJILHbiX IIHOHOB, o6pa3onaniuiixcJI:B cC-

.. ' ';._ .. · ·- ' . . ' . 
CTOJIKHOBeHHH. , 

~~;l 
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Pnc. 6.2. 0THOIIIeHne 'IHcna 1r-- MeJOHOB R 'IHcny 1r+- MeJoHoB n CC- H CTa -

CTOJIRHOBeHHJIX B JaBHCHMOCT.H OT yrJia HCnyCRaHHJI nHOHOB: a - !mcnepHMeHTaJibHbte 
.l{aHHble .l{JIJI C06b1THH C MHOr03apJI.i!HbiMM ¢lparMeHTaMH, 6- C06b1THJI 6e3 ¢lparMeHTOB, 

B --pe3yJibTaTbl Bbl'IHCJieHHfi no MO.l{eJIH C npMUeJibHb!MH napaMeTpaMH b > 1.4¢JM ( 
'.11JIJI JI.llpa yrnepo.11a) H r- c npnueJibHbiM napaMeTp.oM b < 0.9¢lM (.llJIJI R.llpa 

· yrnepo.11a). 06oJHa'leHHJI Te >Re, 'ITO Iia pnc. 6.1. 

i ~:: [ aJ I~ 0.8 
~ 0.7 

0.8 
0.5 

1 0.4 
0.8 

0.3 
0.6 
0.4 0.2 

0.2 0.1 

0 'IJ 0 

~ 4 B) ~ 1.4 
3.5 1.2 

3 1 
2.5 0.8 

2 
1.5 

0.6 

0.4 

o.5 t . . - I 0.2 
0 > • ,· • ••• i .. I I ,.,-4.b , I ' 0 

0.2 0.4 0.6 0.8 1 
Plab, P.hB 

~-::-~~&~.t-.::: 
,_·4· l" 

6) 

r) 

0.2 0;4 0.6 o.s 
Plab, M:tl~· 

P.Hc, 6.3. 0THOIIIeHHe HHBapHaHTHbiX Ce'leHHfi o6pa30BaHHJI 1!"-:. Me30HOB R 7r+

M~:30HaM .llJIJI CC (a)-;Cp (6)- .H CTa (n)- B3aHMO.l{efic-innfi, conponoQaeMb!X 
3apJI>ReHHbiM.H ¢JparMeHTaMH Jl.llpa-CHapJI.lla, a TaR>Re· ,llJIJI CC (r)- CTOJIRHOBeHHfi· He' 

conponoQaeMb!X ¢lparMeHTaMH. 06oJHa'laH.HJI Te >Re, 'ITO Ha pnc. 6.1. 

KaR .H3 pnc. 6.2, TaR .H H3 Ta6n. 6.1 MO>RHO BH,neTb, 'ITO npouecc B3aHMO.lleficTBHJI c nc
nycRaHHeM MHoroJapJI,nHbiX ¢lparMeHTOB cor.iiacyeTCJI c mipnaHTOM paC'IeTOB no MO.lleJIH 

12 

Ta6nnua. 6.1. Cpe.l{HHe 3Ha'leH.HJI < n,.- > 1!"-- Me3o~on'n3 cc- B3aHMO.l{eitCTBHH. 
_, -. ~ . - . . . . - .. 

cc cc 
15954 C06b!THJI C ¢JparMeHTaMH Z > 2 849 C06biT.HJI 6e3 ¢JparMeHTOB 

< n,.- >3KCnep.= 0.99 ± 0.01 . < n,.- > 3Kcnep.= 2.85 ± 0.03 
< n,.- >MO.lleJ!h= 1.04 .. < n,.- >'"'-"eJI•= 2.97-_ 
. (b > 1.4/in) (b <: O.!}]m) ... -

MO.lleJib - FRITIOF; b- np.HueJibHhlfi napaMeTp 

.l{JIJI nepn¢JepH'IeCROrO THna B3aHMO.l{eHCTBHfi, a 6e3 ¢lparMeHTOB - .l{JIJI u;eHTpaJibHOrO. 

0THOIIIeHHe HHBapHaHTHb!X ce'leHnfi Jr-.- MeJOHOB R HHBapHaHTHbiM ce'leHHJIM 7r+
Me30HOBBCC-' CTa- H cp:. B3aHMO.l{eHCTmiJix, imerom~ imoroJ'apR.itHb!e <i>i>arMeHTbl, 
npe.l{CTaBJieHbl Ha pHC. 6.3. 3aMeTHM, 'ITO BCe 3apJI>ReHHb!e. nHOHb! Bb!JieTalOT nO.l{ 

yrnoM MeHbiiie 'I eM· 20°. Ha pnc: 6:3r noRa3aHhl pacnpe.l{eJieHWr' ~JIJI c~6hi:mH: CC
B3aHMO.lleficTBHfi, B ROTOpb!X OTCJTCTBJlOT RaRHe - JIH60 ¢JparMeHTbl JI.l{pa-cmipR.l{a. Ha 
pHC. 6.3 npHBe.l{eHbl pe3JJibTaThl MO.l{eJIHpOBaHHJI TaRHX C06b!THH C noMOIUblO nporpaM 

FRITIOF Ii niiyTpHii.llei:moroRacRa.lla; nony'leimue np~ ~ex '>Re ycnonim~, 'ITO H sRc
nepnMeHTaJibHhle .l{aHHhle. 

ConoRynHOCTb pe3yJibTaToB noRaJb!BaeT, 'ITO npeBhliiieHHe BhlXO.lla RaR 'IHCJia, TaR 
H HHBap.HaHTHbiX ceqeH~fi 7r--·Me30HOn''Ha_zi.7r+--Me~OHaM Ha6JI10.l{aeTCJI B 06JiaCTH Ma
Jib!X HMnJJibCOB H B CJIJ'Iae nepH¢lep.H'IeCROrO THna ~3aHMO.l{eHCTBHH. 8TOT s¢J¢leRT 

OTCJTCTBJeT B CJiy'lae.·Cp - B3aHMO.lle:ii:CTBHH UeHTpaJibHOrO THna. 
•• " -.- .... ' • < • • ••• • 

B aai<Jiro<JeHinl"c¢~opMynnpo-aaHhl o-~HOBHble JeJyJibTaTI.i .nnccepTauiioHHOfi pa-
60Tbl: . . . . . . 

1. PaccMoipeli;;t IieRoTopb!e MO.lleJ:m, npe.11nomeHH~e pa3JI~'IHhlM~ an:ropa:Mn, · npn
MeHJieMb!e .l{JIJI onncaHHJI MeXaHH3Ma o6pa3oBaHHJI 6bl(!Tpb!X npOTOHOB Ha fionimile yrJihl. 

2. KacRa.l{HaJI MO.lleJib _JI_.npo-JI.l{epHb!X B3aHMO.lleficTBHfi .llOnonHeHa MO,nenHponaHneM 
npoueCCOB B3aHMO.l{eHCTBHJI nOJIHpH30BaHHb!X ny'IROB C H.l{paM.H, C RJiaCTepHb!MH CTpyR
TypaMH B H.l{pax. 

3. I13MepeHa aHaJIH3HpyromM cnoco6HOCTb Bb!XO,na RYMYJIHT.HBHbiX npoToHOB H3 
H.l{ep yrnepO.l{a npH B3aHMO.l{efiCTBHH C nOJIHpH30BaHHbiMH .l{e:ii:TpOHaMH C 3HeprHefi 

0.6, 0.8, 1.0 .If 2.1 rsB/HyRJIOH. 

4. Bhl.lleneHbl ,nna pa3JIH'IHb!X MexaHH3Ma, OTJIH'IaromneCJI pa3Hb1M JHaROM aHaJIH3IJ- · 
pyromefi CnOC06HOCTH H .l{alOIUHe B 3MHCCH10 6biCTpbiX npOTOHOB no.l{ yrJiaMH 6JIH3RHMH 
R 90° COH3MepHMbiH BRJia,ll. 

5. Bnepnb!e H3MepeHa · aHaJIH3HpyromM · cnoco6HOCTb RBa3nynpyroro Bbl6nnaH.HJI· 
.l{efiTepHH B npoTOH-JI.llepHofi peaRUHH. TaR>Re nnepnble .H3MepeHa aHaJIH3npymM cno-

- C06HOCTb 3MHCC.HH npOTOHOB no,n 60JibillHMH yrJiaMH, 'ITO COOTBeTCTBJeT ¢JepMH-mJnyJibCJ 
npoTOHOB B ,JI,npe 100-300 MeV /c.· Ilony'leHIIble .nnyx'lacTH'IHble cneRTpbl noJBOJIJIIDT 
nponeCT.H RHHeMaTH'IeCRJlO rpaHHey Me>R.l{J ,llBJMR MexaHH3MaM.H 3MHCCHH 6biCTpmC 
npOTOHOB no,n. 60JibillHMH yrJiaMH: O.llHORpaTHbiM pN B3a.HMO,nefiCTBHeM .If paCCMHHeM. 

13 



Ha ,nBJXHYRJIOHHhiX RJiaCTepax .. 
6. B paMKax Mo,nn¢nunpoBaHHO.it KacKa.nHo.it Mo.nenn 6hiJia nccne.nonaHa pom, CTaH

,napTHhiX R,nepHhiX MeXaHll3MOB(¢epMll-,l{Bll:JKeHll:R ll MHOfOKpaTHOro nepepacceRHllR) B 
none,neHnn R.nepHo.it npo3patiHOCTll T B KBa3nynpyroM pacceRHRn p+ Al -+ p + p +X. 

Ha.it,neHa cnJII>HaR 3anncnMOCTb nenntJRHhi T oT yrnonoro aKcenTaHca 88. 
7. 06HapyJKeH s¢¢eKT KYJIOHOBCKoro B3anMo,ne.itcTBRH 3apHJKeHHhiX nnOHOB, CBH-

3aHHhi.it C 3apH.!lOBO.it KOppeJIHillle.it MeJK,ny llOJIOJKRTeJibHhiMll ¢parMeHTaMll H,npa-CHapH,na 
ll llll:OHHO.it CllCTeMO.it C OTpmiaTeJibHhiM 3apH,nOM. 
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