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§1. BBEAEHHE 

B nocneAHee epeMR 3aMeTHO B03pOC nOTOK pa6oT, B KOTOp~X 
npOBOAHTCR CpaeHeHHe MHOmeCTBeHHOrO pOmAeHHR BTOpH4H~X 4aCTHU 

+ - ~ B TaKHX pa3nH4HbiX npoueccax, KilK e e , vp H aApOH-aApOHH~e 
eaaHMOAei1cTBHR npH BbiCOKHX 3HeprHRX ll·S/. CpaBHHBaiOTCR caM~e 
pa3H006pa3H~e xapaKTepHCTHKH: MHOmeCTBeHHOCTb 3apRmeHH~X 
4aCTHU, OAH04aCTH4H~e HHKni03HBH~e pacnpeAeneHHR, KOnneKTHB- ~ 

Hble CBO~CTBa H MHOr04aCTH4H~e KOppenRUHH aApoHOB, 06pa3yl0l!IHX-
CR e 3THX eaaHMOAei1cTBHRX. HccneAYIOTCR KaK mecTKHe npouecCbl 
B aApOH-aAPOHH~X CTOnKHOBeHHRX, OTOM<AeCTBnReM~e C KBapK­
KBapKOB~MH pacceRHHeM, TaK H MRrKHe npouecc~, xapaKTepH3yiO-
l!IHeCR Man~MH nepeAaHHbiMH HMnynbCaMH. 

MHOr04HCneHHble HCCneAOBaHHR yKa3~BaiOT Ha Cyl!leCTBOBaHHe on­
peAeneHH~X CBOHCTB nOAOfiHR B noBeAeHHH aApOHOB, o6pa3yl0l!IHXCR 
B e+e-, vp-cTOnKHOBeHHRX, a TaKme B MRrKHX H meCTKHX npo­
ueccax aAPOH-aApOHH~x B3aHMOAeHcTBHi1. HecMOTpR Ha paanH4H~i1 

MexaHH3M 3THX B3aHMOAeHCTBHH, Ofil!IHM AnR HHX RBnReTCR Cyl!leCT­
BOBaHHe KBapK-rniOOHHOrO npoMemyT04HOrO COCTORHHR C nocneAyiO­
l!le~ $parMeHTaUHe~ /HnH peKOMbHHaUHe~/ KBapKOB B CTPYIO aApOHOB, 
KOnnHMHpOBaHH~X no HanpaeneHH~ ABHmeHHR ~parMeHTHPYIOliiHX 

/HnH peKoM6HHHPYIOliiHX/ KeapKOB. Ha6n~AaiOl!IHecR B 3KcnepHMeHTe 
CBOHCTBa nOAOfiHR B noBeAeHHH aApOHOB B 3THX, Ha nepB~H B3rnRA 
paanH4H~x. npoueccax, roeopRT o TOM, 4TO xapaKTep $parMeHTa­
UHH /HnH peKOMfiHHaUHH/ KBapKOB B CTpyiO aApOHOB Mano 3aBHCHT 
OT THna nepBH4HOrO B3aHMOAeHCTBHR 181, 

0AHHM H3 TaKHX eamH~X H rno6anbH~X CBOHCTB aApOHOB, 06pa3yl0-
l!IHXCR B e+e-, vp H aApOH-aApQHH~X CTOnKHOBeHHRX npH B~COKHX 
3HeprHRX, RBnReTCR HX CTpyHHOCTb, KOTOpyiO MO~HO xapaKTepH3o- • 
BaTb eenH4HHOH C$epHCHTH: 
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3AeCb p 1 - HMnynbC~ BTOPH4H~X aapRmeHH~X 4aCTHU B c.u.H. CTan-
KHBaiOl!IHXCR 4aCTHUj p~l- nonepe4H~e HMnynbC~ 4aCTHU OTHOCHTenb­
HO HeKOTOpOH OCH. 0Cb CTpyH B~fiHpaeTCR TaKHM 06pa30M, 4To6~ 
I, p 2 I no BCeM aapRmeHH~M 4aCTHUaM B COfi~THH npHHHMana 
MHH~ManbHOe aHa4eHHe. BenH4HHa S pasHa 1 AnR co6~THH c 6onb­
WHM 4HCnOM BTOpH4H~X 4aCTHU,pacnpeAeneHH~X H30TpOHHO B ~a30BOM 
npoCTpaHCTBe, H 8 <<1, ecnH ~0 B3aHMOAe~CTBHH 06pa3yiOTCR ABe 
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PHc.l. 3aBHCHMOCTh cpeAHHX 
3Ha~eHHH c~epHCHTH <8> AITR 
pa3Hb~ THllOB B3aHMOAeHCTBHO 
C MHOEeCTBeHHOCThiD D± ~ 4 OT 

3HeprHH B C ·~·~.: V, 0 - AflR 
npOQeCCOB e e -aHHHrHnRQHH 
IV- PLUTO -Konna6opaQHR, 
0 - TASSO -Konna6opaQHR/; 
e - AITR aAPOH-aAPOHHb~ CTOnK­

HOBeHHH 6e3 AH~paKQHOHHOH KOM­
ilOHeHTbJ. 

Y3KO KonnHMHpoeaHH~e rpynnbl 
4aCTHU, neTRl!IHe B npOTHBOnonom­
Hble CTOpOHbl. I\IIR HnniOCTpaUHH 
Ha pHC.1 npHBeAeH~ cpeAHHe 3Ha-
4eHHR c$epHCHTH AnR npoueccoe 

e +a- -aHHHrHnRUHH, K ± p, "-p- H pp -e3aHMOAeHCTBHH c MHome­
CTBeHHOCTbiO 3apRmeHH~X 4aCTHU B COfi~THH D + > 4 B 3aBHCHMOCTH 
OT 3HeprHH 8 c.u.H. cTanKHBaiOliiHXCR 4aCTHU 8 ~HTepeane 3HeprHi1 
OT 16 AO 200 f3B/c. BHAHO, 4TO CTPY~Hble xapaKTepHCTHKH aAPOHOB 
B 3TH X B3aHMOAeHCT8HRX, npH COOTBeTCTBYIOliiHX 3HeprHRX E c. U. H. 

npHMepHO OAHHaKOBbl. C yBenH4eHHeM 3HeprHH CTanKHBaiOliiHXCR 4aC­
THU CTPYHHOCTb COfibiTHH yeenH4HBaeTCR. 

CTpyi1H~e xapaKTepHCTHKH aAPOH-RAePHbiX cTonKHOBeHHH no4TH 
He HCCneA08anHCb H MOryT npeACTa8nRTb HHTepec AnR peweHHR 
pa3nH4H~X npofineM, C8R3aHHbiX C aApOH-RAePHbiMH B3aHMOAeHcT-
8HRMH /l2,16/: AHCKPHMHHaUHeH MOAene~, $OPMHpOBaHHeM aAPOHH~X 
CTpy~ H T.A. 

§2. OnHCAHHE 3KCnEPHHEHTAflbHMX PE3YflbTATOB 

AnR aHanH3a HCnOnb308anOCb 6480 nOnHOCTbiO H3MepeHH~X 17-C­
B3aHMOAeHCT8HH npH HMnynbce P=40 r3B/c. MeTOAHKa OT6opa C06bi­
THH "" o6~a60TKH 3KcnepHMeHTanbHblx AaHH~x noAp06Ho onHCaHa e 
pa6oTax 

9
•
101

• B3aHMOAeHcTBHR HaneTaiOL•~ero nHOHa c KBa3Hceo6oA­
HbiMH HYKnOHaMH RAep YrnepOAa OTfiHpanHCb cornaCHO CTaHAapTHbiM 
KPHTepHRM OT60pa 17-p- H II' -n -cTOnKHOBeHHH H H3y4anHCb OT­
AenbHO. CTpy~Hble xapaKTepHCTHKH 8TOpH4HbiX 4acTHU e "-P-e3aH­
MOAeHCTBHRX C MHOmeCT8eHHOCTbiO D + > 4 npH HMnynbCe 40 f38/c 
HccneA08anHCb paHee "" ony6nHKOBaH~ 8 pa6oTe 181• AnR cpaBHeHHR 
6blnH paccMoTpeHbl TaKme CTPYHHble xapaKTepHCTHKH "-n-cTonKHoee­
HHH npH HMnynbCe 40 r3B/c C MHOmeCTBeHHOCTbiO 3apRmeHHbiX 4ac­
THU 8 COfi~THRX D+ ~ H D+ ~ 5. CTaTHCTHKa COCTaBHna COOTBeT­
CTBeHHO 3342 "" 2533 coobiTHR, 
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PHc.2. 3aaHCHMOCTb cpeAHHX 
3Haqemill ccllepHCHTH < S > A.JUI 
pa3HMX THUOB B3aHMOAeHCTBHH C 
MHOJKeCTBeHHOCTbiO n± ~ 4 OT 3Hep­
rHH B C.~.H. CTanKHBaJO~XCH 
qac TH~: V, c - AJIH npo~eccoa 
e + e- -aHHHrHJIH~HH /V - PLUTO -
Konna6opa~HH; o - TASSO -Ko.n:­
na6opa~H/; /1/ - AJIH MHoroHyK­
JIOHHbJX IT- C -cTOJIKHOBeHHH UpH 

HMUYJibCe 40 f3B/c; /2/ - AJIH 
11 -C -co6bJTHH, CMOAeJIHpOBaHHMX 

B paMKaX MOAeJIH BHYTPHHAepHo­
ro KacKaAa. 

3Ha4eH~~ nepeMeHHOH c$ep~-
c~T~ An~ IT-p- ~ IT n -eaa~Mo-
Ae~cTB~H np~ HMnynbce 40 f3B/c 

noKaaaH~ Ha pHc.2. B~AHO, 

4TO OH~ xopowo cornacyiOTC~ c AaHHbiM~ An~ e+e- -cTanKHOBeH~H 
np~ TeX ~e 3HeprH~X B C.~.~. CTaJ1KHBaiO~HXC~ 4aCT~~. 

B OTo6paHHbiX "-c -eaa~Mo,qeHcTa~~x aHan~a~poaanHcb ace 

BTOpH4Hble 4aCTH~bl C MHO>KeCTBeHHOCTbiO R± :::._11, 3a HCKJ1104eHHeM 

npOTOHOB~C HMnynbCOM B na6. CHCTeMe p~afi.S300 M38/c, nOCKOJ1b­
KY B 3TOH 06nacT~ senHKa nOIAMeCb IACnaOt.1TeJ1bHbiX n!'lOTOHOR R,n.!'l-'1-
MHI!IeHIA. 

Bbi4HCileH~e nepeMeHHOH c$ep~CHTIA An~ Ka>KAoro co6~T~~ npot.1a­

BOAHilOCb nyTeM A~aroHailH3a~~H MaTpiA~~, COCTaBileHHOH 1113 KOM­
noHeHTOB HMnyilbCOB BTOp!A4H~X 4aCTIA~ B c.~.H. CTailKHBaiO~HXC~ 

4aCTH~: 

Maa= l P1a P ·{:/ ; a, {3 = x, y, z. /2/ 
fJ 1=1 lp 

Ha pHc.2 CTpeilK~ noKa3aHo cpe,qHee 3Ha4eHHe c$epHCHTH ,qn~ 

IT- C -eaaHMOAeHCTBIAH npH 1>1MOYilbCe 40 f38/c B c.~.H. HaneTaiO­
~ero nHOHa H HYKilOHa ~Apa. BHAHO, 4TO OHO CHilbHO OT11H4aeTC~ 
OT BeilH4HH~ <8>, nOily4eHHOH Ail~~ IT-p-H IT- n -cTOJ1KHOBeHHH npH 

~ + -
TOH >Ke 3HeprHH "' npo~eccoa e e -aHHHrHn~~"'"' npM 6nH3KHX 
3HeprH~X. npH41>1Ha CTOilb 3Ha4HTeJ1bHOrO paCXO>KAeHH~ MO>KeT 3aKni0-
4aTbC~ B TOM, 4TO C.~.H. IT-N-cTOilKHOBeHH~ He ~Bn~eTC~ C.~.H. 
Ail~ 1T-C-a3aHMO,qeHCTBHM H3-3a UOilbWOrO BKila,qa MHOrOHYKilOHH~X 
B3aHMOAeHCTBI>1H. CileAOBaTeilbHO, cpaaHeHHe c AaHHWMH no e+e- "' 
IT-N-CTOilKHOBeHH~M HeKOppeKTHO. no3TOMy Afl~ H3y4eHH~ CTpyHHWX 
xapaKTepHCTHK IT-C-coy,qapeHHH 6~Il npHMeHeH 6oilee AeTailH3~»~­
poaaHHWH nOAXOA. 

Bee C06biTHfl pa3Aem'IIlHCb B COOTBeTCTBHH C CyMMapHWM aapfiAOM 
BTOpH4HbiX 4aCTHI.l, KOTOp~H onpeAeil~IlC~ COrilaCHO $OpMy11e: 
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rAe N+ H N_ - KOilH4eCTBO nOJ10lK1>1TeJ1bH~X H OTPI>1l.laTe11bHWX 4aCTI>11..1 
BO B3ai>1MOAeHCTBI>1H, 3a HCKill04eHI>1eM npOTOHOB C 1>1MnyilbCOM 
p 6 ~ 300 M3B/c. npH TaKOM OT6ope co6~TH~M c aapfiAOM Qi =+1 
~a . ~ -

COOT8eTCTB08ailO 83aHMOAe1>1CT8He HaileTaiO~ero IT -Me30Ha C ABYMfl 
npOTOHaMI>1j C 3aPfiAOM Q i =+2 - 83ai>1MOAeHCTBHe C TpeM~ npOTO­
HaM1>1 H T.,q. nocKOilbKY 80 83aHMOAe~CTBHfiX MOrnH npHHHMaTb 
y4aCTHe TaK>Ke H HeHTpOH~, AJlfl Ol.leHKH HX 4HC11a 6~Il npoBeAeH pac-

4eT no MeTOAY MOHTe-Kapno 8 paMKaX KaCKaAHOH MOAeilH nHoH-yr­
nepo,qHbiX CTOilKHOBeHHH. CpeAHee 4HCil0 HeHTpOH08 BO 83aHMOAeHCT-
8HfiX c pa3IlH4H~MH Q 1 oKa3ailOCb pa8H~M -1 • KonH4eCT80 co6bJTHH 
C aapfiAOM Q1 =+1, +2, +3 H +4 COCTaBHJ10 COOTBeTCT8eHHO: 2034, 

968, 392 "' 138. 
BeilH4HHa c$epHCHTH AJifl Ka~AOH rpynnbl co6bJTHH 8~4HCJ1f!IlaCb 8 

C·Ll·~-'~· 83aHMOAeHCTBYIO~HX 4aCTHI..I, T.e. B C.~.H. HaileTaiO~ero 
IT- -Me30Ha H COOTBeTCTBYIO~ero 4HCila npOTOH08, y4aCT8YIO~HX 

80 B3aHMO,qeHCT8HH. nony4eHHble AaHHble npH8e,qeH~ Ha pHC.2, rAe 
Ha ropH30HTa11bHOH OCH AJlfl e+e- H a,qpoH-a,qpOHH~X B3aHMOAeH­

CTBHH OTJ10>KeHa 3HeprHfl 8 C.LI·"'· CTailKHBaiO~HXCfl 4aCTHI..I, a Ail~ 

aAPOH-fiAepH~x - 3HeprHfl, onpeAeilf!eMafl no $OpMyile: 

Ec.n.H:=v'2nmpEIT +n 2 m~ +m~ -v'2nmpEIT. /3/ 

3AeCb m P "' mIT- Maccbl npoToHa "' IT -MeaoHa, EIT - 3HeprHfl Ha~e­
~~~~er0 ~~0~?; n - u~rnn n!'lnTOHOR; yu~~TBYIOWIAX 80 83aHMO~eH­

CT8HH. Y4eT HeHTPOH08 8 3THX aaaHMOAeAcTBHfiX, npoaeAeHH~H 
no MeTOAY MOHTe-KapilO B paMKax KaCKaAHOH MOAeilH aAPOH-f!AePHbiX 

CTOilKHOBeHHH, npHBOAHT K H3MeHeHHfiM 8 BeilH4HHe E C .U. It .1 He 

npea~waiO~HM 10%. 
KaK BHAHO H3 pHcyHKa, cTpyAHoe noae,qeHHe a,qpOHOB B IT- C -

B3aHMOAeHCTBHfiX npH HMnyilbCe 40 f38/c OTJ1H4aeTCfl OT noae,qeHHfl 
BTOpH4HbiX 4aCTHLI B e+ e- - 1>1 aAPOH-aAPOHH~X CTOilKHOBeHHfiX • 
C yBeJ1H4eHI>1eM 41>1CJ1a HYKilOHHbiX CT011KHOBeHI>1H Beili>141>1Ha C$epHCI>1TI>1 
B IT-C-aaa1>1MOAeHCTB1>1fiX, B l.leilOM, pacTeT. Heo6XOAI>1MO OTMeTI>1Tb, 
4TO B Cily4ae CTOilKHOBeHI>1H IT --Me30HOB C OAH1>1M KBa31>1C8060AHbiM 

HYKilOHOM fiAPa yrnepOAa, KaKOBbiMI>1 fiBilfiiOTCfl 
11

KBa31>1
11 

IT-P- H 
IT- n coy,qapeHI>1~ / 11 KBa31>1 11 IT-P -a3ai>1MOAeHCT81>1fl COCTaBilfiiOT, 
npi>1MepHO, 44% OT BCeX aHaill>131>1pyeMbiX B ,qaHHOH pa6oTe IT-p­

co6~T1>1H/, CTPYHH~e xapaKTepHCTHKH BTOpi>14HbiX 4aCTI>11..1 coanaAaiOT c 
C HX 3Ha4eHI>1fiMI>1 AJlfl npOI..IeCCOB e+e--aHHIArH11fll.ll>11>1 npH 6Il1>13KHX 

3HeprHfiX. 
noily4eHHbiH pe3yilbTaT 03Ha4aeT, 4TO MeXaHH3M $OpMHpOBaHI>1fl 

aApOHH~X CTPYH Ha fiApax HMeeT 6oilee CJ10lKH~H xapaKTep, 4eM 
B 3IleMeHTapH~X B3ai>1MOAeHCTB1>1fiX, H Heilb3fl noilaraTb, 4TO a,qpoH­
R,qepHble CT011KHOBeHH~ nOAOUHbl aApOH-aApOHHbiM npl>1 OAI>1HaKOBbiX 
3Hepr1>1RX a C-1..1·"'· cTa11KHBai0~1>1XCA 4aCTHLI· Ha6niOAaeMoe noBeAeHHe 
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ee111-141-1Hbl cel>epl-'!cHTH npoTI-'!Bope41-1T P~'~AY MOAe11eH 1111 /Hanpi-'!Mep, 
MOAe111-1 TpyfiKI-1/, B KOTOpbiX TaKOe nOA061-1e ~-'!MeeT MeCTO. 

Anfl I-1Cc11eAOBaHI-1fl p0111-1 fiAPa B o6pa3oeaHI-1H CTPYH M~ paccMoT­
pe111-1 npOCTe~wy~ MOAe11b BHYTPI-ifiAepHOro KacKaAa A11fl rr-C -e3aHMO­
AeHCTBHH npH I-1Mny11bCe 40 r3B/c c MrHOBeHHbiM CI>OPMI-ipOBaHI-'!eM 
aApOHHOH KOMnOHeHTbl 1-1 Aa11bHeHWI-1M nepepaccef!HI-'!eM B fiApe pea11b­
H~X 4aCTHI.I 118•14/. MHO>KeCTBeHHOCTI-1 H OAH04aCTI-14Hble pacnpeAe11e­
HI-1fl BTOpH4H~X 4aCTHI.I, o6pa3y~~I-1XCfl B MHOrOHYK110HH~X B3aHMO­
AeHCTBHfiX "- -Me30HOB npH I-1Mny11bCe 40 r3B/c B pato~Kax 3TOH 
MOAe11H, H3y4a11HCb 1-1 cpaBHI-1Bam1Cb c 3Kcnepi-1MeHTa11bH~MH AaHHbiMI-1 
paHee 1-1 ony611HKoBaH~ e pa6oTax 

113~ 6~110 noKa3aHo, 4TO MOAe11b 
He AaeT no11Horo cor11aCHfl c 3KCnepHMeHTOM, OAHaKo Hen11oxo onH­
c~eaeT MHOrHe Ka4eCTBeHH~e OC06eHHOCTH MHOrOHYK110HH~X B3alo1MO­
AeHCTBHH. 

CpeAHHe 3Ha4eHI-1fl nepeMeHHOH cel>epHCHTH, no11y4eHH~e A11fl CMOAe-
111-'!poeaHHbiX rr -c -co6~THH np~-1 aHa110rH4HOM nOAXOAe, npHBeAeHbl 
Ha PHC.2, 1-13 KOTOpOrO BHAHO, 4TO 3HepreTH4eCKafl 3aBHCI-1MOCTb 
Be11H4HHbl <8> B KacKaAHO~ MOAe11H HOCHT pacTy~HH xapaKTep, 
T.e. C YB~11H4eHI-1eM 4HC11a CT011KHOBeHHH C HYK110HaMH fiApa yr11e­
POAa H POCTOM 3<1l¢eKTHBHOIIi MaCCbl 3THX B3aHMOAeHCTBHH cel>epH4-
HOCTb C06~THH yBe11H4HBaeTCfl. 

TaKHM o6pa3oM, y4eT nepepaccefiHHfl e fiAPe npHBOAHT K pocTy 
C$epH4HOCTH C06~THH, HO K011H4eCTBeHHOro COr11aCHfl Me>KAY MOAe11b~ 
H 3KCnepHMeHTOM He Ha611~AaeTCfl. 

Pa311H4Hfl Me>KAY 3KcnepHMeHTa11bH~MH AaHH~MH H pac4eTaMI-1 no 
MUA~JWI BHYT PH.FtAepHoro KdCKdAd MoryT Ubll b ouyc110B11eHbl KdK Heo6-
XOAHMOCTb~ 6011ee AeTa11bHOro paCCMOTpeHHfl npouecca CI>OpMHpOBaHHfl 
H pacnpocTpaHeHH~ aApOHH~x cTpyH Ha fiApax, TaK H oco6eHHOCTfiMH 
MexaHH3Ma aApOH-fiAepH~X B3aHMOAeHCTBHH, Hey4TeHH~MH B KacKaA­
HOH MOAe11H. Be11H4HHa cel>epHCHTH, B OCHOBHOM, xapaKTepH3yeT 
npouecc~ Cl>parMeHTal.IHH ~eapKoe e cTpy~ fiAPOHOB. Hanpae11eH1-1e >Ke 
OCH CTPYH BTOpH4H~X 4aCTH1.1 B 3Ha4HTe11bHOH CTeneHH onpeAe11fleTC.FI 
MeXaHH3MOM nepBH4HOrO B3aHMOAeHCTBH.FI /6/. 

B Ta6111-11.1e npeAcTaB11eH~ cpeAHHe 3Ha4eHHfl lcos8\, rAe 8 - yro11 
HaK110Ha OCH CTPYH OTHOCHTe11bHO nepBH4HOro HanpaB11eHHfl A11fl 
rr-p- H rr-C-e3aHMOAe~CTBH~ npH HMny11bCe 40 r38/c, a TaK>Ke A11fl 

PP -eaaHMOAeHCTBHH npH P =205 r3B/c. BHAHO, 4TO eo ecex rpyn­
nax MHOrOHYK110HH~X rr-C -e3aHMOAeHCTBHH BTOPH4H~e 4aCTHLI~ 
CH11bHee_K01111HMHPOBaH~ OTHOCHTe11bHO nepBH4HOrO HanpaB11eHHfl, 
4eM e rr P-cT011KHoeeHHfiX npH TOH >Ke 3HeprHH Ha11eTa~~ero rr-­

MeaoHa. CpeAHHe 3Ha4eHHfl loos81, no11y4eHH~e A11fl CMOAe11HpoeaHH~x 
rr-C -co6~THH, HeCH11bHO OT11H4a~TCfl OT 3KCnepHMeHTa11bH~X AaHH~X. 

Anfl TOro, 4T06~ 6011ee AeTa11bHO npOaHaJ1H3HpOBaTb CBOHCTBa 
aAPOHHbiX CTpyH, o6pa3y~HXCfl Ha fiApax, H HCK1104HTb B03MO>KHOe 
B11HfiHHe OC06eHHOCTeH MeXaHH3Ma aApOH-fiAepHbiX B3aHMOAeHCTBHH 
Ha cTpyHHble xapaKTepHCTHKH co6b1TH~, ee11H4HHa cel>epHCHTH Bb14HC-
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Ta6JIHu;a 

Cpep;HHe 3HatJeHH.fl lcos81, r.o;e 8- yroJI opHeHTau;HH CTPYH 

ap;pOHOB OTHOCHTeJibHO nepBHtJHOrO HanpaBJieHHH 

T11n B3aHMo­
neil:cTBWJ 

n-p, 40 raB/c 

pp, 205 raB/c 

rrc, 40 raB/c 

c.u.;JJ. IlJI.R IIN 
CTOJIKHOBeHliR 

:I-c, ·10 rsB/c 
Q= +I 

G= +2 

Q ---- +3 

Q~ +'l 

Cpe,IlHHe 3Haqemm/c.oo.9/ 

0,885 ± 0,002 

0,969 ± 0,002 

0,949 ± 0,00! 

3KcnerwrMeHT 

0,952;t0,003 

0,970.:t0,003 

0,95'i.:t0,006 

0,96'l.:t0,00fl 

MoneJJb BHYTPH-
HnepHoro KacRana 

0,962.:t0,003 

0,96S.:t0,004 

0,971.:t0,006 

0,979;t0,009 

11fl11aCb OTAe11bHO A11fl aAPOHH~x CTPYH, 11eTfi~HX no Hanpae11eHHO 
ABH>KeHHfl nepBH4HOro nHOHa 1-1 npoTHB Hero. CpeAHHe 3Ha4eHHfl ne-

2P*1 
peMeHHOH <8> A11fl BTOpH4HbiX 4aCTH1.1 C X = ~- > 0,05 H 

I E -
X I ~ -0,05 H MHO>KeCTBeHHOCTbO B CTpye n+ > 4 ~·~~~AeJ1H H B 3KC­
nepHMeHTe,npHBeAeHbl Ha PHC.3 H 4 COOTBeTCTBeHHO /P;

1 
0603Ha-

4aeT npOA011bHbiH HMnY11bC BTOPH4H~X 4aCTHI.I B c.u.H. rr- -Me30Ha 

1-1 n- 4HC11a npoTOHOB/. ~3 pHc.3 BHAHO, 4TO CTPYHHble xapaKTe­
PHCTHKH BTOpH4H~X 4aCTHI.I, 11eTfi~HX no Hanpae11eHHO ABH>KeHHfl 
Ha11eTaO~ero nHOHa, npaKTH4eCKH COBnaAaOT C HX 3Ha4eHHfiMH AJlfl 
e+e- H aApOH-aApDHHbiX CT011KHOBeHHH npH OAHHaKOB~X 3HeprHf!X. 

C pocTOM 3HeprHH Ec.Q.H. eenH4HHa cel>epHCHTH AJlfl 3TOH rpynn~ 
4aCTHLI yMeHbwaeTcfl, T.e. CTPYHHOCTb ysenH4HBaeTcfl. AHa11DrH4-
H~e paC4eTbl, npoBeAeHH~e B paMKax KaCKaAHOH MOAeJlH, 3Ha4H­
TeJlbHO 0TJlH4aOTCfl OT 3KCnepHMeHTaJlbHbiX AaHHbiX: cpeAHHe 3Ha4e­

HHfl CCI>epHCHTH AJlfl BTOpH4H~X 4aCTH1.1 C Xi 2: 0, 05 B CMOAe11HPOBaH­
H~X COfibiTHfiX MeHbWe, 4eM B 3KCnepHMeHTe, H HX 3aBHCHMOCTb OT 
3HeprHH E c.n.H. 04eHb cna6afl. 
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I I I - AnH BTOPH'IHhiX qacTH~ 
c xi~ 0, 05 B pa3nH'IHhiX rpyn­

nax MHoroHyKnoHHbiX rr-C­
CTOnKHOBeHHH npH HMnynhCe 

<S> f'"p, 401i&/e e (f),4 (I) 
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~ PHc.4. 3aBHCHMOCTb cpe,qHHx 

3Ha'leHHH C~epHCHTH <8> AnH pa3-

Hb!X THnOB B3aHMO,qeHCTBHH C 

MHOJKeCTBeHHOCTbiO n± ~ 4 OT 

3HeprHH B C.~.H. CTanKHBaiO~X-
-- ---------· t'7 - --- ______ ................... 
'-.rl "':La.'- .1. .r.U."' • Y t- ~J.~J. 4J.YV ....... '-"-'-V.U 

40 f3Bic; 12/ - AnH BTOPH'IHbiX 

qacTH~ c xi~, 05 a cMo,qenHpo­

aaHHbiX no KaCKa,qHOH MO,qenH 

C06b!THHX. 

e +e- -aHHHrHnH~H; I I I - AnH 

BTOpH'IHbiX 'laCTH~ C Xi_::; -0,05 

B pa3nH'IHbiX rpynnax MHOrOHyK­

nOHHbiX rr-C -cTOnKHOBeHHH npH 

HMnynbce 40 f3Bic; 121 - AnH 

BTOpH'IHbiX tJaCTH~ C Xp -0,05 

B CMO,qenHpOBaHHblX no KaCKa,qHOH 

MO,qenH C06hlTHHX. 

Ben~4~Ha c~ep~c~T~, pacc4~TaHHaR AllR 4aCT~~ ex <-0,05, eo 
~ ~ i-

ecex rpynnax MHOrOHYKJlOHH~X B3a~MOAe~CTB~~ cy~eCTBeHHO OTn~-
4aeTCR OT CTPYHH~X xapaKTep~CT~K e+e- ~ aApOH-aApOHH~X CTOnK­
HOBeH~H np~ COOTBeTCTBYIO~~X 3Hepr~RX E c.~.H. ~ n04T~ He 3a­
B~C~T OT 3~¢eKT~BHOH MaCC~I B3a~MOAeHCTBY~~X 4aCT~~. nocKOJlbKY 
B aApOH-RAepHbiX B3alo1MOAeHCTB~RX B o6naCTb Xi :5-0,05 60JlbWOH 
BKnaA AaiOT npoTOH~, To, KaK cneAyeT ~3 3Kcnep~MeHTanbH~X AaH­
H~X, OH~ o6pa3yiOT C~JlbHO KOJlJli-1M~pOBaHHYIO CTpyiO, neTR~yiO 
11Ha3aA 11 B C.~.~- B3a~MOAeHCTByiO~~X 4aCT~~. 
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MoAenb BHYTP~RAepHoro Kact<aAa xopowo on~c~aaeT cTpyHHWe 
xapaKTep~cT~K~ sTop~4H~x 4acT~~ a o6nacT~ x 1 ~-0,05 . 

AHanor~4H~H OT6op BTOPH4Hb1X 4aC Tl-1~ C X i ~ 0, 05 1-1 Xi ~ -0, 05 
~ MHO>:<eCTBeHHOCTbiO B CTpye n+ ~ 4 B rr- p -cTOJlKHOBeHHRX np~ 
HMnynbce 40 f3B/c AaeT ~3MeHeHI-1R a eenH4~He c~ep~CI-1TH <10%. 

§3. BbiBOAbl J.1 06CYlKA£Ht.1E AAHHbiX 

1 . CTpy~H~e xapaKTepHCTHK~ MHoroHyt<nOHH~x rr- C -a3aHMOAe~­
CTB~H np~ HMnynbCe p =40 r3S/c, B ~eJlOM, cy~eCTBeHHO OTJlH4aiOT­
CR OT CTPY~H~X xapaKTep~CT~K e+e-- ~ aApOH-aAPOHHbiX CTOJlKHO­
BeH~H. npH MaJlOM 4~cne HYKJlOHHbiX CTOJlKHOBeH~~ II::; 3 CTPYHHOCTb 
11- C -e3a~MOAeHCTBHH 60JlbWe, 4eM B a,qpOH -aApOHHbtX COyAapeH~RX 
npH TOH me 3Hepr~~ HaneTaiO~~x 4acT~~. C pocTOM v aen~4~Ha 

c~ep~cHTI-1 AnR rr C-co6biT~H yaenl-14~aaeTcR. 

2. Y4eT nepepacceRH~R 4acT~~ a R,qpe a npocTeHweM npH6n~me­
HI-11-1 KaCKa,qHOH MOAeJl~ AaeT pOCT C~ep~4HOCT~ H, Tat<~M o6pa30M, 
n0380JlReT nOHRTb Ka4eCTBeHHOe pa3Jl~4~e noBeAeH~R BeJllo14~H~ 

c~ep~CI-1T~ a 3neMeHTapH~X 1-1 RAepH~x e3alo1MO,qeHCTBI-1RX. CneAyeT, 
OAHaKO OTMeTio1Tb, 4TO B paMKaX HeKOTOp~x MOAeneH /1l/npeA­
CKa3biBaeTCR nOA06~e CBOHCTB BTOp~4HbiX 4aCT~~ B aApOHHbiX H 
A,qepH~X CTOJlKHOBeHHRX. Hanpi-1Mep, MHOmeCTBeHHOCT~, a Tat<me 
OAH04aCHI4H~e I-1HKJ1103~BHble CTPYKTypHble ~YHK~H~ B aAPOH-a,qpOHHbiX 
'·1 aApOH-RAepHbtX npo~eccax npH6n~3~TellbHO OAHHaKoe~ rrp~ OAHOH 
1-1 TOH me 3HeprH~ a c.~.1-1. cTanK~eaiO~~xcR 4acT~~-

fnP.n.oR.::~TPnh~o, nonyuP~~hlP "'f<rnPfliAMP~T.::Inh~hiP _nrl~~hlP nnOTIA­

eope4aT TaKHM MOAellRM. 
3. CTpyHH~e xapaKTep~cT~t<~ BTop~4HbiX aAPOHoa, neTR~~x no 

HanpaaneH~IO ABHmeH~R nepBH4HbiX n~OHOB, B MHOrOHYKJlOHHbiX 
11-C -coyAapeHHRX np~ HMnynbce 40 f3B/c ~ ~X 3aBI-1C~MOCTb OT 
3Hepr~~ E c.Q.H. xopowo cornacyiOTCR c AaHHbiM~ AllR npo~eccoa 
e + e- -aHH~r~J1R~~~ ~ aApOH-a,qpOHHbiX B3a~MOAeHCTB~H npH OAHHa­
KOBb!X 3Heprlo1AX B C.~.~. CTanK~BaiO~~XCA 4aCT~~. 

4. BenH4~Ha c~ep~cHT~, onpeAeneHHaR AnA cTpy~ BTOP~4H~x 
aAPOHOB, neTA~e~ a HanpaaneH~~. npoT~eononaJKHOM HanpaaneHHIO 
ABHmeHHA nepBH4HOrO ny4t<a nHOHOB, B MHOrOHyt<JlOHHbiX rr- C- co­
y,qapeHHRX npH HMnynbce 40 f3B/c,cy~ecTeeHHO MeHbWe ee 3Ha4e­
HHH AnR e+ e-- 1-1 aAPOH-a,qpoHHbiX a3aHMOAeHCTBH.:i np1-1 OA~HaKOBbiX 
3HeprHRX a c.Q.H. cTant<HBaiO~HXCA 4aCTHQ. CTpy.:iHoe noaeAeHHe 
8TOPH4H~X 4aCTHQ C X i :5 -0,05 80 BCeX rpynnax MHOrOHYKJlOHHbiX 
B3aHMOAeHCTBHH He npOTH80pe4HT KacKa,qHOMy MeXaHH3My o6pa3oea­
HHA CTpy.:\ Ha AApaX. 

B 3aKnl04eHHe aaTop~ e~pamaiOT 6naroAapHOCTb COTPYAHH4eCTBY 
no o6pa6aTKe CHHMKOB C ABYXMeTpOBOH nponaHOBO.:i ny3WpbKOBO.:i 
t<aMepw 3a noMO~b a o6pa6aTKe 3KcnepHMeHTanbHaro MaTepHana 
1-1 none3Hble o6cymAeHHR. 
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fpHmHH B.r. HAP· AHarrHs cTpyHHoro noBeAeHHR Pl-82-393 
aAPOHOB B "-C -asaHMOAeHCTBHRX npH HMTiynbCe 40 fsB/c 

B pa6oTe onpeAenReTcn cpeAHRR aenHtJHHa "ccllepHCHTH 11 S AnR 
BCeX H MHOrOHyKnOHHhlX "-C-cTOnKHOBeHHH npH HMTiynbce 40 fsB/c. 
HccneAyeTcn saBHCHMOCTb nepeMeHHOH S oT tJHcna HyKnoHHbiX 
CTOnKHOBeHHH. llonytJeHHbie pesynbTaTbJ cpaBHHBaiOTCR C AaHHbiMH no 
"-N B3aHMOAeHCTBHRM npH HMTiynbCe 40 fsB/ C H AaHHbiMH no 
e + e- -aHHHrHnR[(HH, fipHBOARTCR pact~eThl BMH'IHHbl 8 B paMKaX 
KaCKaAHOH MOAMH TIHOH-yrnepOAHb~ CTOnKHOBeHHH, 

Pa6oTa BbiTIOnHeHa B Jla6opaTOPHH BbiCOKHX 3HeprHH mum. 

npenpHHT 06~eAHHeHHOro HHCTHTYTa RAePHWX HCcneAOBaHHH. AY6Ha 1982 

Gr1sh1n V.G. et al. Ana1ys1s ot Hadron Jet 
Behaviour in "-c Interactions at 40 GeV/c 

.1:'1-ML-393 

The average value of "sphericity" S is determined for all 
the multinucleon "-c collisions at 40 GeV/c. The dependence 
of S variable on nucleon collision number is investigated. The 
obtained results are compared with the data on "-N interac­
tions at 40 GeV/c and with the data on e+e- -annihilation. The 
calculations of S value within the cascade model of pion­
carbon collisions are presented. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1982 
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