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Xopowo H3BecTHO, 4TO np~~t Heynpyr~~tx a3aHMOAe~cTBHAX s~coKo-

3HepreTH4eCKHX aApOHOB OCHOBHaA 4aCTb 3HeprHH CTanKHBa~~HXCA 
4aCTH~, KaK npaBHnO, yHOCHTCA BCero nHWb HeCKOnbKHMM /B na6opa
TOpHO~ CHCTeMe o6~4HO OAHO~/ pe3KO B~AeneHH~MH no 3Hepr~;~~;~ TaK 
Ha3braaeM~MH 11nHAHPY~HMIIt 4aCTH~aM~~t 11 • H3y4eHH~ caoi1cTB 1-1 ycrJOBIIt~ 
06pa3oBaHIItA 3TIItX 4aCTIIt~ nOCBA~eHO 6onbWOe 4111Cfl0 pa6oT /eM., Ha
np~~tMep(l-6/, rAe MomHo Ha~TH AanbHe~wy~ 61116n~~torpa$~~t~/. K coma
neHH~, 3KCnepHMeHTanbH~e AaHHWe B 3Ha4111TenbHO~ CTeneHH 111Me~T 

pa3p03HeHH~~, OTp~B04H~H xapaKTep; MHOrHe 1113 H111X nony4eH~ nyTeM 
aHaflH3a aApOH-AAePHWX CTOnKHOBeHH~ np111 04eHb rpy60M y4eTe BHyTp~
AAePH~X B3aHMOAeHCTBII1H. KpoMe Toro, pa3nii14H~e aaTop~ ~;~cnonb3y~T 

pa3n~~t4a~~ll1eCA onpeAeneH111A nii1A111PY~~eH 4aCTII1~~. Bee 3TO np~~tBOA111T 
K TOMy, 4T0 H3 paCCMOTpeHIItA 3KCnepHMeHTaflbHWX AaHH~X B HaCTOA~ee 
BpeMA MOmHO COCTaBHTb flHWb BeCbMa orpaHH4eHHOe npeACTaBneHHe 0 
CBOHCTBaX 111 oco6eHHOCTAX B~COK03HepreTH4eCKOH KOMnOHeHT~ BT0pllt4-
H~X 4aCTH~. DAHaKo yme TO, 4TO H3BeCTHo, yKa3weaeT Ha cne~H$H4e
CKIA~ MeXaHH3M o6pa30BaHHA 3TO~ KOMnOHeHT~, H3y4eHHe KOTOpOrO MO
meT nOACKa3aTb nyTH AnA nOCTpOeHHA TeOpHIA aAPOHHWX B3aii1MOAe~cT

BHH npH a~coKHX H ceepxe~cOKHX 3HeprHAX. 
B HaWHX pa6oTax il i 6wna Ha~AeHa $eHoMeHonont4ecKaA annpoKc~~tMa-

~HA HHKn~3HBHWX cneKTpoe eTOpH4H~x 4aCTH~ E d 3a I d Sp, xopowo 
on~;~c~ea~~aR 3KcnepHMeHTanbH~e AaHH~e no 3HepreT~~t4eCKHM 111 yrnoe~M 
pacnpeAeneHHAM pomAa~~II1XCA 4aCTH~ 111 111X MHOmeCTBeHHOCTH B WIAPOKOM 
HHTepeane 3HeprH~ OT HeCKOflbKHX r3B AO HeCKOflbKHX T~CA4 r3B. 3Ta 
annpOKCHMa~HA aKKYMYflHpyeT 6onbWO~ 06beM 3KCnepHMeHTaflbHOH HH$Qp
Ma~HII1 no cneKTpaM 4aCTII1~ KaK npH H1113KHX, TaK H BWCOKHX KlltHeTH4e
CKII1X 3Heprii1RX 5~111 ee MOmHO HCnOflb30BaTb AflA CHCTeMaTH4eCKOrO 
1113y4eHHA CBOHCTB B~COK03HepreTH4eCKOH KOMnOHeHT~ BTOpii14HWX 4ac
TH~ pa3flH4HWX THnOB, B TOM 4HCfle AnA .cpaBHeHHR pa3fl1114HWX cnoco60B 

* Aanee M~ BC~AY 6yAeM paccMaTpHeaTb CII1CTeMy ~eHTpa Mace H HC-
nonb3oeaTb cneAY~~He o6o3Ha4eHHA: Jfj'- nonHaR 3Heprii1A CTanKHaa~
iqHXCR 4aCTH~; E .j" +M H 5- nonHaR H KHHeTH4eCKaA 3HeprHH paccMaT
PHBaeMOH BTOPH4HOH 4aCTH~~; p1 111 p - ee npOAOflbH~H H nonepe4HWH 

--: . i 
HMnynbCW; X .2p u /.Js ; T - KHHeTH4eCKaA 3Heprii1R nepBH4HOH Hane-
TaO!qeH 4aCTH~W B na6opaTOpHOH CHCTeMe KOOPAHHaT. 

B cny4ae 11-N B3aHMOAeHCTBHH o6nacTb x > 0 /nepeAHRA nonycct~e
pa yrnos, 0<11/2 I cooTaeTcTayeT HanpaaneHt-~~ .£ll;'l1'4>:eH!-!"' n4:"pBM4Horo 
Me3oHa. 
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PHc. I . Cpe,o.Hee t~Hcno BTopH'IHblX 

t~aCTHU <n >, o6na,o.aJOIIUfX 3Hep

rueii, 6onbmeli 5, H cpe,o.HHH 

yron Bbl11eTa 3THX 'laCTHU <0> 
/a rpa,o.ycax/. Heynpyroe p-p 
B3aHMo,o.elicTBHe npH T .. ) 00 f3B. 

llyHKTHpOM HaHeceHbl COOTBeTCT

ByJOIIUfe pacnpe,o.eneHHR ,o.n.H "caMOH 

6biCTPOH11 BTOPH'IHOH 'laCTHUbl, 

BbNHCneHHble MeTO,D.OM MOHTe-Kap

no. YKa3aHbl cTaTHCTH'IeCKHe 

omn6KH pact~eTa. 
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PHc.2. To ~e, qTo H Ha pHc.l. 

Heynpyroe "- -P B3aHMo,o.elicTBHe 

npH T •100 f3B. 3HaqeHHR <0+> 
HaHeceHbl cnnOWHbiMH KPHBbiMH, 

3Hat~eHHR <0_ >- nyHKTHpOM, To

t~et~Hble KpHBble - cpe,D.HRR MHO

•eCTBeHHOCTb H cpe,D.HHH yron 

Bbl11eTa <0 +> :. <0 _ > 11CaMOH 6biCT

pOH11 BTOpH'lHOH 'laCTHLU>l, Bbi'IHC

neHHble MeTo,o.oM MoHTe-Kapno. 

}J.nR 3THX KpHBblX yKa3aHbl CTa

THCTH'IeCKHe OWH6KH pact~eTa. 

Ta6nHua I 

Cpe,o.Hee 'IHCno BbiCOK03HepreTHt~ecKux t~aCTHU <n >· <n N>+ <n 
11

> 
B P -P H 11 --P cTonKHoaeHHRX npH 3HeprHH T. 

g, 

I 
g, 

g, 

I 
I 

1:: 

~tJ >0,2 max 

I , 7 

I ,9 

I , 9 

2,0 

2,3 

I ,0 

I ,0 

I ,0 

I , I 

I , I 

fo:·.:...,. ~··~ . ;........ . . 

i -··. ~L'I~(!t~r.-: IJ.f. 

·-

0,48 

0,48 

0,48 

0,47 

0,51 

0,51 
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KOflH4eCTBeHHOH XapaKTepH3a~HH 3~eKTa flMAHpQ88HH~. 06CY*AeHMe 
3THX BOnpOCOB H ABflAeTCA ~enbO AaHHOH pa6oTW. 

8 Ta6n.1 M Ha PHC. 1 M 2 nOK838HO, CI<Oflbi<O ~aCTM~ B HeynpyrMX 
P -p H 77-;....p CTOflKH~AX pOJKA8eTCA C KMHeTiot4eCKOH 3HeprMeH, 60nto 
weH ·:r : 

<n(1,s)>•lu [1,1,s}+u [1,1,s}l/u. 
+ - lD 

cr rry s-
u±[z, J,S)•-

2 
p (:1, :f) 

¢[z,x,s))2 f E 
0 

/1/ 

/2/ 

cr 2 2 _, 
Jmu: •(s + M -M:a )/(2../s) - M; Ms- MHHHMaflt.HaA Macca polKA81011lHX-

c.R 48CTM~ 38 Bbl"'eTOM M8CCbl paCCM8TPMBaeMOH 48CTH~bl *; u in - non 
Hoe 3KcnepHMeHTaflbHOe ce"'eHHe Heynpyroro a3aHMOAeHCTBHA. HHAeKcw 
"+" H "-'' COOTBeTcTBYDT nepeAHeH H 3aAH8~ nonyccj)epaM no OTHOWe
HHO K HanpaaneHHO ABHlKeHHA HafleTaiOIIleH "18CTH~W 8 na6opaTOPHOH CHC 
TeMe KooonHHaT. HanoMHMM. 4TO cneKTO E ct5,./ d So noH :1 > n .. ll' <n 
onHcwaaeTCA pa3nH4HbiMH cj)opMynaMH 171• Ha PHCYH~ax a Ka4eCTBe npH
Mepa pacCMOTpeHa Ha"18flbH8.R 3HeprH.A T ·1 00 r3B I AflA APYrHX 3Hep
rHH K8PTHH8 aHanorM"'H8.A. 

H3 Ta6n.1 Cfl8AyeT, "'TO "'HCflO BWCOK03HepreTH"'eCKHX "'aCTH~ npaK 
TH"'eCKH He 3aBHCHT oT nepaH4HOH 3HeprMH T H Mana H3MeH.AeTC.A npH 
nepeXOAe OT OAHOH peaKQHH I< APYrOH. np ... 3TOM, KaK noKa3WB80T PH
CYHKH, cy~eCTBeHHO BWAeneHHbiMH no 3HeprHH I nOA8Bfl.AIOIIleM 6onbWHH• 
CTBe Cfly"'aea OK83WB80TC.A "18CTHQbl, KOTOpWe COXpaH.ADT 3fleKTPH4e
CKHH 38P.AA H 6apHOHH08 4HCno nepBM4HWX; MeHee aepO.ATHO o6pa3oaa• 
HHe BbiCOK03HepreTH4eCKHX 4aCTHQ, 0TflH481011lHXC.A 3HaKOM 3ap.AA8 OT 
nepBH4HbiX. B cny4ae N-N cTonKHOBeHHH 04eHto Mana aepo.ATHOCTb 
pOJKAeHHA flHAHPY~ero Me30Ha. 8 rr-·N CTOflKHOI8HH.AX, rAe nepBH"'Hble 
Me30H H HYKflOH HaXOARTC.A B paBHOnpa&HbiX KMHeM8TH4eCKHX ycnOBH~X, 
HYKnoH TeM He MeHee npH 3" > 0.3 3" mu oKa3waaeTcA ace 4a~e aw-
AeneHH~M no 3HeprHAM, 4eM Me30H /eM. Ta6n.2/. 

*a peaK~H.AX a+b-+c+ ... , KOrAa la"'c HflH b ... cl,laJcl 
!a-N, c." I, Macca Mx pasHa cooTaeTCTBeHHO MN, MN+M 77 
2M N, rAe M N - Macca HyKnoHa, M 77 - Mace a " -MeaoHa. 
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Ta6nHu;a 2 

0THOmeHHe cpeAHero qHCna BhlCOK03HepreTHqeCKHX HyKnOHOB 
H Me30HOB <nN>/<n 77 > B p-p H 77--p CTOnKHOBeHHHX 
npH 3HeprHH T 

T, f3B 

10 

10 2 

10 3 

10 

102 

10 3 

CpeAHHH 
B p-p H 

T, f3B 

10 

10 2 

103 

10 

102 

103 

:I I j"mu > 0,2 j";j"mu >0,4 j'f'j" >07 
max ' 

2,3 8 -100 

I, 6 8 -100 

I, 5 8 -100 

0,61 I, 6 4,2 

0,52 I, 5 4,2 

0,43 1,4 4,2 

Ta6nHu;a 3 

yron BhlneTa BbJCOK03HepreTaqecKHX npOTOHOB <Op> 
"--P cTonKHOBeHHHX npH 3HeprHH T /a rpaAycax/ 

J fjmax>0,2 

IS 

5, I 

2,0 

16 

7 

4 

JiJmax >0,4 

II 

4,0 

I , 5 

14 

5,2 

I, 7 

10 

3,2 

I , I 

I I 

3,8 

I , 3 

Ha PHC. 1,2 H a Ta6n.3,4 npHBeAeHbl 3Ha4eHH.A cpeAHero yrna a~ne
Ta 4aCTH~ B nepeAHDO H 3aAHOO nonyccj)ep~: 

pl. 
<O+(j",s)>s u+ [arctg(-), j",s)(u+[l, j" ,s]. /3/ 

- - p" -

8 cny4ae p-p CTOflKHOBeHHH yron <()+>•<0_.>; B 77- -p CTOflKHOBeHH.AX HyK
flOHOB B nepeAHeH nonyccj)epe npaKTH4eCKH HeT, n03TOMY yron <O+>Afl.A 
HYKflOHOB He yKa3aH. 
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Ta6JIHQa 4 

0THOWeHHe ~HCeJI BhlCOK03HepreT~eCKHX Me30HOB B rr-~p 
B3aHMOAeHCTBHHX, BbiDeTaW~X B nepeAHWW H 3aAHWW JIOJiyc~epw: 
CT+ [1, ~ ,s]/a_[l, ~ ,s.J 

I ,6 

I, 6 

1,6 

2,2 

2,1 

2, I 

~~~ >0,7 max 

5,8 

6,8 

9,3 

B~eoK03HepreTH4eeKHe HyKnoH~ PO*Aa~TeR npeHMy~eeTaeHHO a ya
KOM TeneeHOM yrne BOKpyr BeKTOpa eKOpOeTH nepBH4HOro npOTOHa. 
Me30H~ B~eOKHX 3HeprHH TaK*e B~neTa~T B Y3KHH yron BOKpyr HanpaB 
neHHR ABH*eHHR nepBH4HOH 4aeTHLI~. B "-:...p peaKLIHH TaKHe MeaoH~ 
B~neTa~T B OeHOBHOM B Ty *e nonye~epy, KYAa HanpaaneH BeKTOp eKO 
poeTH nepBH4HOrO rr-:...Me30Ha, B o6paTHOM HanpaaneHHH B~neTaeT flHWb 
He6onbwoe 4Heno 4aeTHLI I eM. Ta6n. 4/ ~ Hs pHe. 1 H 2 BHAHO, 4TO 
MeaoH~, KaK npaaHno, awneTa~T a aaMeTHO 6onee WHpOKHH yron, 4eM 
HYKnOHW. Yrn~ a~eoK03HepreTH4eeKHX 4aeTHLI <0> ena6o aaaHeRT oT 
THna peaKLIHH H yMeHbWa~TeA e poeToM nepBH4HOH 3HeprHH T. 

Ha pHe. 3 Ha npHMepe p -P H rr -:... p eTOflKHOBeHHH npH T -1 00 r3B 
"/"\~~~~~!:! P~'=~P~~e~e~!~~ p;!~~-::,'C!! !'"!p~c~~~!!c-r~e:~:!~~ ~5 .. "":=:::~~~, :: :::;-;-::;-
POH eBA3aH np01.1eee o6pasoaaHHR BWeOK03HepreTH4eeKHX 4aeTHLI: 

Po*AeHHe 4aeTHLI npoHeXOAHT 
npH 3TOM HyKnOHW PO*A8~TeA 
rr -Me30HW, 3Ha4eHHA < p > 
Hwx 4aeTHLI T /eM. Ta6n. 5/. 

·13 
B OeHOBHOM B o6naeTH p- (0,4+ 0.7)·10 eM; 
B epeAHeM npH 6onbWHX paAHyeax, 4eM 
ena6o 4yBeTBHTenbHW K 3HeprHH nepBH4-

XapaKTepHwe oeo6eHHOeTH 113<WieKTa nHAHPOBaHHR 11 MO*HO noHRTb, 
AOnyeTHB, 4TO BWeOK03HepreTH4eeKHe HYKflOHW PO*Aa~TeA B OeHOBHOM 
J1 11eKOflb3R~HX11 nepH~PH4eeKHX eTOflKHOBeHHAX, KOrAa B Me30HHY~ 
KOMnOHeHTY nepeXOAHT epaBHHTenbHO He6onbWaR 4aeTb eyMMapHOH 3Hep· 
rHH .,fi"; TeM MeHbWaR, 4eM 6onee nepH~PH4eeKHM RBnAeTeA eTOnKHOBeHHf 

* He6onbwoe 4Heno MeaoHoa a oKpeeTHOeTH O-rr 
nH4HBaeT epeAHHH yron awneTa Me30Hoa: 

<0>·•1<0 >u+ +<8 >u· 1/!u +a .1. 
+ - - + -

3Ha4HTenbHO yae-

HanpHMep. npH T -100 r3B AflR flHAHPYIOIIIHX Me30HOB e 3HeprHAMH 
~ > 0,7 ~ mu yron <0_, > no4TH Ha nopRAOK npeaoexOAHT yron <0+ >. 
no3TOMY 6onee HarnRAHWM 6yAeT OTAenbHOe paeeMOTpeHHe <0+> H<0_>. 

6 

~Q75 
VQ6 

p 

PHc.3. PacnpeAeJieHHe cpeAHHX pac
CTOHHHH, Ha KOTOPhlX npoHCXOAHT o6-
pa3oBaHHe BTOpH~Hb~ ~aCTHQ C 3Hep
rHeH, 60Jibmeil ~. CnnomHwe H nyHK
THPHhle KpHBbie OTHOCHTCH COOTBeTCT
BeHHO K HeynpyrHM p -p H rr-;,..p CTOJIK
HOBeHHHM, Ha~aJibHaH 3HeprHH T = 
= 100 f3B. 

03 o~~A~~~~o~a-L~~CL4~~-aa~, 
3"1rmax 

CpeAHHA PaAHYC npocTpaHcTseHHoA o6nacTH 
C KOTOphlM CBH3aHO po~eHHe HYKJIOHOB H 
3HeprHHX ~ > 0,7 ~ mu 

T, fsB <pN> 

10 0,65 
Cl. 102 0,58 I 
Cl. 

10 3 0,55 

!0 " <;') .... , __ 
Cl. 10

2 
0,49 I 

I 
103 0,48 1: 

Ta6JIHQa 5 
·13 

<p>•(IO )eM, 
rr-Me30HOB npH 

<prr > 

0,51 

0,43 

0,41 

" c;~ -,--
0,47 

0,44 

Cy~eCTBeHHO, 4TO MeXaHH3M 11eKOflb3A~HX CTOflKHOBeHHH 11 OCTaeTCR 
npeo6naA810111HM B WHpoKOM AHanasoHe 3HeprHH annOTb AO MaKCHManb
HWX T -1 Q3 r38, npH KOTOpWX e!lle HMe~TCR H3MepeHHA cneKTpOB PO*
AaiOIIIHXCR 4aeTHI.I. 3TOT BWBOA nOATBeP*AaeTCA aeeH eOBOKynHOCTb~ 
H3BeeTHWX B HaeTOA~ee BpeMR 3KCnepHMeHTaflbHWX AaHHWX. 

Hs npHBeAeHHwx AaHHWX xopowo BHAHO, 4TO peaKoro paaAeneHHR 
Me*AY flHAHPYIOIIIHMH H OCTanbHWMH BTOpH4HWMH 4aCTHI.IaMH npoaeeTH 
Henb3A, 4aCTO HCnOflbSyeMOe B 3KCnepHMeHTaflbHWX pa6oTaX rpaHH4-
HOe ycnoBHe ~ a":>0,7T, TO eeTb ~ > (0,3+ 0,4)JB= (0,6+0,8)~ mu • n u. 11 
ABnAeTCA BeCbMa ycnOBHWM. XOTA 113CIICI>eKT flHAHpoBaHHR CTaHOBHTCR 
6onee aaMeTHWM no Mepe nepexoAa K 6onbWHM 3Ha4eHHAM ~!.Tmax• 
npH T -100 r3B flHAHPYIOIIIHMH MO*HO e4HTaTb Y*e 4aCTHLIW e ~ > 0,2 ~max• 
npH T-1 o3 r3B - 4aCTHLIW c ~ >O,t·~ max . AnR nOAaBnRIOIIIero 6onb
WHHCTBa TaKHX 4aCTHLI awnonHAeTCR ycnOBHe 0-0 HflH O•rr, HCnOnb-
3yeMOe HeKOTOPWMH BBTOpaMH B Ka4eCTBe AOnOnHHTenbHOro KPHTepHR 
npH BWAeneHHH flHAHPYIOIIIHX 4aCTHLI• 
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8 pa6oTe141 npeAnOmeHO 8 Ka4eCT8e n~A~PY~~eH 8~6~paTb 8TO
p~4Hy~ 4aCT~~y, KOTOpaA 8 AaHHOM aKTe Heynpyroro 83a~MOAeHCT8~A 
~MeeT Ha~60nbWY~ K~HeT~4eCKy~ 3Hepr~~. He3a8~C~MO OT Toro, YA08-
neT80pAeT ~n~ HeT 3Ta 3Hepr~A rpaH~4HOMY ycno8~~ 5 > a 5 max 
C KaK~M-n~6o $~KC~po8aHH~M K03$$~~~eHTOM a. /np~ B~COK~X 3Hep
r~AX 3TO 8MeCTe C TeM ~ CaMaA fi~CTpaA 4aCT~~a, XOTA CKOpOCT~ 
6onbW~HCT8a 8TOp~4H~X 4aCTH~ 6n~3K~ K CKOpOCT~ C8eTa ~ paan~4~Tb 
~x 8eCbMa TPYAHO/. TeopeT~4ecK~ TaKOH a~6op n~A~PY~~eH 4acT~~~ 
MOmHo npoMOAen~po8aTb, ecn~ aocnonbaoaaTbCA MeTOAOM MoHTe-Kapno, 
KOTOp~H C nOMO~b~ ~3BeCTH~X Ce4eH~H E d3a/ d 3 p ~ 3aKOHa COXpa
HeH~A 3Hepr~~-~MnynbCa n03BOnAeT HaHT~ MHOmeCT8eHHOCTb, yrnbl 
8~neTa ~ 3Hepr~~ acex 8Top~4H~x 4aCT~~ AnA KamAoro OTAenbHoro 
aKTa Heynpyroro 83a~MOAeHCTB~A ~ 

B c~cTeMe ~eHTpa Mace, rAe 8 c~ny aaKoHa coxpaHeH~A HMnynbca 
pOmAeH~e 4aCT~~~ c 6onbi11';)H 3Hepr~eH 5 ~ ManbiM yrnOM B~neTa 8-0 
o6~4HO conpo8omAaeTCA o6paao8aHHeM KOMneHc~py~~eH 04eHb 6~cTpOH 
4aCT~~~ B o6nacT~ 8-rr, ~AeHT~$~Ka~~A n~A~PY~~eH 4aCT~~~ KaK 
Ha~6onee 3Hepr~4HOH /6~cTpoH/ noaaonAeT 8~Aen~Tb n~wb 4aCTb 
B~COK03HepreTH4eCK~X 4aCT~~; l'i 1·(5)=n

1
·(5)-n

1
. ( 5) cr (i p n ) 

C 
u max .J • = • •" • 

YMMapHaA pa3HOCTb MHOmeCT8eHHOCTe~ ' 
5max 

( I!'!P(5)+l'in(5)+ !'!. (5)d5 -<n>-1 /5/ 
0 11 

MomeT 6b1Tb 8eCbMa 3Ha4~TenbHOH. 0AHaKo np~ 5 > 0,55 max paan~4~e 
Mano ~ ~en~KOM onpeAenAeTCA BKnaAOM Me30HOB; AnA HyKnOHOB 
ni'T\_,...t'f'\ --'-·· -··-1"'----~-rl 
-., ...... ,-u\v/ffi&XJ /\...M• t-Jl"l\..o•I'L .... , IOVJI.U/e 

KaK npa8~no /Aa~e a cny4ae ~N CTOnKH08eH~H/, Ha~6onee 3Hep
r~4HOH 8TOp~4HOH 4aCT~~e~ OKa3~8aeTCA HyKnOH. BepOATHOCTb TOro, 
4TO 8~AeneHH~M no 3Hepr~~ 6yAeT rr-MeaoH, aHa4~TenbHO MeHbwe; 
8 o6nacTH 5 >0,5 5 max oHa npeHe6pe~~Mo Mana. 

noA06HO cpeAHeH MHO~eCTBeHHOCT~, yrnoa~e pacnpeAeneH~A 11ca
M~X 6biCTp~X 11 ~ 8Cex 8biCOK03HepreT~4eCK~X HyKnOHOB np~ 5>0,55max 
npaKT~4eCKH coanaAa~T. 3T~ pacnpeAeneH~A 6n~3K~ ~ AnA MeaoHoa. 
BMecTe c TeM 8 N-N cTonKHOBeH~AX, rAe MHo~ecTBeHHOCTb 11caMbiX 

* OA~H ~3 cnoco6o8 TaKoro pac4eTa on~caH 8 CTaTbAx 181 ~ 6onee 
noApo6Ho 8 MOHorpa$~~ 19~ noxo~~H cnoco6 ~cnonbao8ancA ~ a AaH
HOM cny4ae. Cy~ecT8eHHOe paan~4~e cocTo~T a aaMeHe non~HOM~anb
H~x annpoKc~Ma~~H ce4eH~H 6onee cno~H~MH $eHoMeHonor~4eCK~M~ 8~
pa~eH~AM~ ~a 111 ~ a ~cnonb308aH~~ Ma~op~py~~~x 8~pa~eH~H AnA 
ycKopeH~A poa~rp~wa ~cKoM~x aHa4eH~H x ~ P~.Poa~rp~wy 3T~x ae
n~4~H AnA KamAOH 8TOp~4HOH 4aCT~~~ C npeAWeCT80Ban poa~rp~W 3Ha
Ka ee 3neKTp~4eCKOrO aapAAa Ha OCHOBe OTHOC~TenbH~X BepOATHOCTeH: 

a(s,a+h-.c+ .•• )/l a (s,a+ b-. Ck+ •.. )=<n (s)"/ l < n fs)> 
k c k ck' • 

CyMMapHaA MHOmCCTBeHHOCTb BTOp~4HblX 4aCT~~, TaK ~e KaK B 18 •9/, 
$~Kc~posanacb 3aKOHOM coxpaHeH~A 3Hepr~~-~Mnynbca. 

8 

Tal5.riHua 6 

BepoHTHOCTb Toro, qTo caMoH 6~cTpoH BTopHqHoH qacTHQeH 
HBnHeTCH npOTOH, HeHTpOH HnH 11 -Me90H /B npoQeHTaX/, 

IIepBH'IHa.!l 9HeprH)l T = I 00 rsB 

----·-·-.._~HMOAeHCTBHe p-p -
llacTHQa ~ 

7T - p 

----p 75.:!:_2,5 39.:!:_1 '5 

n 11+1 34.:!:_1,5 

1T 3.:!:_0,5 11.:!:_0, 5 

ace 11 14+1 27+1 

(p+n)/11 6, 1.:!:_0,6 2, 7.:!:_0, 1 

6~CTP~X11 Me30HOB Aallle npH fiOilbWlotX ·5 HeCKO/lbKO MeHbWe CyMMapHOH 
MHOIIIeCTSeHHOCTH B~COK03HepreTH4eCKHX Me30H08 /pHc.2/, yrn~ B~ne
Ta OOCileAHHX 6onee WHPOKHe. 3TO o6yC110B11eHO BK118AOM KaHanOB C 
pOIIIAeHHeM cpaay HeCKO/lbKHX B~COK03HepreTH4eCKHX 4aCTH~. 

KaK BHAHO, B o6nacT~ B~COKHX 3HeprHH BbiAeneHHe 11HA~PY~~~X 
4aCTH~ no a6con~THOH H OTHOCHTellbHOH senH4HHe ·~ npHBOAHT K OAH
H8KOBOMY peaynbTaTy. OpH MeHbWHX 3HeprHRX conocraaneHHe ABYX 
cnoco6oa OTfiopa AaeT HHTepecHy~ AOn0/1HHTe/1bHY~ HH~pMa~H~. npa8-

e- - - ... 
~~ t ~~I..IIC::J.II11'1t:l1 rCOJIDI1Ut: 1'11..1..Jit:~UttCOI11'1t: ~I Ul U ttUIIIJU\..CO I J.IC::U.)'t: I UUJIDWUI'1 

CTaTHCTHKH perHCTpHpyeMbiX COfibiTHH, 
CneAyeT nOA4epKHYTb, 4TO ace np~seAeHH~e ewwe 'biBOAbl - 3To 

He peaynbTaT reopHH, a cneACTBHe $eHOMeHonorH4eCKoro aHan~aa 
3KcnepHMeHTanbH~X AaHH~x. ~OTR HCXOAHble AaHH~e ae,bMa paapoaHeH
Hble /oco6eHHO B 06naCTH 8~COKHX 3Hepr~.:i/, 06DeAHHeHHe HX C no
MO~b~ eAHHOH annpoKCHMa~HH noaeonAeT nony4HTb AOCTaT04HO nonHy~ 
KapTHHY Heynpyroro CTO/lKHOBeHHR A8YX aApOHOB. 

AanbHe.:iwee yro~HeHHe onHcaHHR aKTa Heynpyroro CTOnKHOB~HR 
csAsaHo c y4eTOM peaoHaHcH~x KaHanos. KaK HssecTHO, 3Ha4HfenbHaR 
4aCTb BTOpH4HbiX 4aCTHij o6paayeTCR B pe3ynbT8Te pacnaAa pe30HaH
COB W, p H T•A•t B TO BpeMR KaK HCn011b3yeMaR HaMH annpOKCHMa~HA 
Ed3a/d3p OTHOCHTC~ K pe3y/1bTHPY~~~M, nocnepacnaAH~M ce4eHHAM. 
Pac4eT pacnaAOB MOMeT 6~Tb B~nonHeH &eCbMa TO~HO, n03TOMy RBHOe 

. 3 ~ 
B~AeneHHe ce4eHH .. pesoHaHCH~x KaHanoa d a RES I d ~" Aaer eoa• 
MOIIIHOCTb Y11Y4WHTb annpOKCHMa~H~ Ha6n~AaeM~X Ce4eHHW d 3a/d 3p. 
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BapameHKOB B.C., CJiaBHH H. B. P2-82-434 
JlH,J:ulpYJOIIUfe qacTHW>i B HeynpyrHx N-N H rr- N CTOJIKHOBeHHHX 

Ha OCHOBe .PeHoMeHOJIOI'H'IeCKOH annpOKCHMai.VUt H3BeCTHbiX 
3KCnepHMeHTaJihHhlX AaHHbiX no Heynpyl'HM B3aHMOAeHCTBHHM aAPOHOB 
BWCOKHX 3HeprHH /5+5·103rsB/ H MOAeJIHPOBaHHH aKTOB B3aHMOAeif
CTBHH MeTOAOM MOHTe-KapJIO aHaJIH3HPYIDTCH CBOHCTBa BWCOK03Hep
reTH'leCKOH KOMllOHeHTW pO~aiD~XCH 'laCTH~. KaqeCTBeHHWe OTJIH'IHH 
OT CPeAHHX xapaKTepHCTHK BTOPH'IHhlX 'laCTH~ Ha'IHHaiDT npOHBJIHTbCH 
llPH KHHeTH'leCKHX 3HeprHHX 5~ 0,25max , I'Ae 5max - MaKcH
MaJibHO B03MOEH8H 3HeprHH po~eHHOH 'laCTHW>!o 06C~aiDTCH pag
JIH'IHWe CllOC06W BWAeJieHHH JIHAHPYID~X qaCTH~, 60JihmHHCTBO H3 
KOTOpWX HBJIHIDTCH HyKJIOHaMH, POEAeHHe 3THX 'laCTH~ npOHCXOAHT 
~e~eCTBeHHO Ha nepH.PepHH 06JiaCTH B3aHMOAeHCTBHH, llpH 
::J ;::0,5::Jmu B KaEAOM aKTe B3aHMOAeHCTBHH JIHAHPYID~aH qacTH~a 

OAHOBpeMeHHO HBJIHeTCH H CaMOH 6WCTpOH BTOPH'IHOH 'laCTH~eH. 

Pa6oTa B~OJIHeHa B na6opaTOpHH BW'IHCJIHTeJibHOH TeXHHKH 
H asToMaTHS~HH OHHH. 

Barashenkov V.S., Slavin N.V. P2-82-434 
The "Leading" Particle Effect in Inelastic N-N and 
rr-,N Collisions 

Characteristics of the high-energy component of particles 
produced in inelastic hadron-hadron collisions at energies of 
5-SxJ03GeV are analysed on the basis of the phenomenological 
approximation of known experimental data and Monte-Carlo model 
ling of individual acts of collision. Qualitative distinc
tions from the average characteristics of the particles pro
duced become apparent at kinetic energies 5 ~ 0,2 5 max • where 
5 -vs/2- M is the highest possible energy of these par
t~~~es. A number of methods for separating the "leading" par
ticles are considered. Most of these particles are nucleons, 
even 'in the case of rr-N collisions. The "leading" particles 
are produced mainly at the periphery of the interaction re
gion. At 5 .>0,55 the "leading" particle is the fastest one 
• IJI&:I • 
1n every act of 1nteract1on. 

The investigation has been performed at the Laboratory 
of ~~:~.!'\Mn~ \!fi~hJo~~'tefns'\:It{ut~W,WJc9~Ar JRill~rch. Dubna 1982 

llepeBOA aBTOpOB. 


