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1. BBELlEHHE 

PeaK~~~ Me~AY RApaM~ np~ 3Hepr~Rx 60nbwe 1 r3B Ha HYKnOH 
np~BoART K o6pa30BaH~~ 3Ha4~TenbHoro 4~cna rr--Me30HoB, KOTo~~e 

HeCYT BamHY~ ~H~opMa~~~ 0 MexaH~SMe peaK~~~. HHKnID3~BH~e cneKT
p~ n~OHOB 6~n~ ~3Y4eH~ KaK 3Kcnep~MeHTanbHo, TaK ~ TeopeT~4e

CK~ AnR pa3n~4H~X KOM6~Ha~~~ CTanK~Ba~~~XCR RAep. OH~ Hennoxo 
BocnpO~3BOARTCR PRAOM MOAene~, OCHOBaHH~X Ha pa3n~4H~X $~3~4e

CK~X npeAnono~eH~RX. H3Y4eHHe KoppenR~~~ AaeT B03MomHOCTb 
rny6~e nOHRTb A~HaM~KY B3a~MoAe~cTB~~. Hs AaHHblX no AByxn~oH
H~M KoppenR~~RM 6~na nony4eHa ~eHHaR ~H$opMa~~R OTHOC~TenbHO 

pa3MepOB ~ ~~3HH 3MHCC~~BpeMeH~ ~CT04H~KOB n~OHOB. 

B HacToR~e~ pa60Te, B OCHOBHOM, aHan~3~pyeTcR KoppenR~~R 

Me~AY cpeAHe~ MHo~eCTBeHHOCTbID rr--MeSOHOB H 4~cnOM npOTOHOB 
Y4aCTH~KOB B CTa-B3a~MoAe~cTB~RX npH ~Mnynbce 4,2 r3B/c Ha 
HyKnoH RApa-cHapRAa. 

B npeA~Ay~e~ pa60Te 
/ 1/, 

nocBR~eHHo~ cpaBH~TenbHOMY aHan~3Y 
KpHTep~eB oT60pa ~eHTpanbH~X RAPO-RAepH~X CTonKHOBeH~~ AnR He
c~MMeTp~4H~X no MaccaM c~c~eM CHapRAa ~ M~weHH,Ha OCHOBe Ay6
HeHCKoro Bap~aHTa MOAen~ BHYTp~RAepHoro KacKaAa / 21 nOKa3aHO, 
4TO 4~cno npOTOHOB - Y4aCTH~K08 AaeT BamHYID ~H$opMa~~ID 0 reo
MeTp~4ecK~x napaMeTpax CTonKHOBeH~R. ~cnonb3YR 3Ty ~H$opMa~~ID, 

Mbl nonY4~n~ B03MomHOCTb ~ccneAOBaTb 3aBHCHMOCTb OT napaMeTpa 
YAapa cpeAHe~ MHo~eCTBeHHOCT~ rr--Me30HoB, o6pa30BaHH~x B CTa
B3a~MoAe~cTB~RX, 

2. 3KCnEPHMEHT 

3Kcnep~MeHTanbH~e AaHH~e 6~n~ nonY4eH~ Ha AByxMeTpoBo~ npb
naHoBo~ KaMepe OHRH, cOAep~a~e~ TP~ TaHTanOB~e nnaCT~HK~ Ton
~HHO~ 1 MM BH~TP~ pa604ero 06beMa. KaMepa 6~na oGnY4eHa RApa
M~ yrnepoAa C ~MnynbcoM 4,2 r3B/c Ha HyKnoH, 4TO COOTBeTcTBy
eT K~HeTH4ecKo~ 3Hepr~~ 3,36 r3B Ha HyKnOH. nOAPo6Hoe on~ca
H~e 3KcneplllMewra, npnaeneuo B pafior ax 13,41 • . 

6~no 3aper~cTp~poBaHo oK~no 12jO B3aHMOAe~CTB~~, B~3BaHH~X 
RApaM~ yrnepoAa B TaHTanoBo~ M~weH~. H3-3a norno~eH~R B TaH
TanOB~X nnaCT~HKax cpeAH~~ M~H~ManbH~~ ~Mnynbc per~cTp~pyeM~x 
rr--Me30HoB p:!.n= 80 M3B/c, a npOTOHOB - p.;in= 240 M3B/c. YcpeA-
HeH~e nposonanoc s nO~blJleTa 4aCTlII~bl ~3 nnaCT~HK~.n ~,•.~.......__..-........... 
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4~cno npOTOH08 8 KOHe4HOM COCTO~H~~ Np , np~H~Ma8W~X Y4aCT~e 

80	 B3a~MOAe~CTB~~, onpeAenHnOCb ~a COOTHOWeH~H 

F F 
N p == n ± - n 17- - 0 rrt - np - nT'	 111 

rne n± - 4Vlcno aapH>l<eHHblX 4acT~~ B C06bIT~~, (0 17 + ) - 4~cnon17 
rr(1T+')-MeaoHoB, n~(oF)- 4111cno cnexraropuux ¢parMeHToB HApa
cuapsna IMVlweHlll/o 8 nl BxoAHT ¢parMeHTbl C P/Z > 3 f3B/c ~ yrno» 
auner a 8na6 < 4°. Cnexraropu HApa-CHapHAa 6b1Il~ paaneneuu no 
aapHAY Ha ABe rpynn~: OAHoaapHAH~e nSp ~ MHoroaapHAH~e (Z > r	 . F s t 
~ 2) -.np , TaK 4TO np == np + 0p. 

OTHoc~TeIlbHo cneKTaTopH~X ¢parMeHT08 HApa-M~weHIII MO>l<H~ CKa
aaTb, 4TO OH~ B 60Ilbw~HcTBe eaoeM norIlo~a~TCH B TaHTanoBo~ 

nIlaCT~HKe InpoToHbl C Pna6 < 240 M3B/c/o <l>parMeHTbl C Pna6 > 
> 240 M3B/c BOWIl~ B 4~cno N~, 3Ta np~MeCb He npeB~waeT 7% OT 
Np 0 n08~C~Tb Be~xH~~ rpaH~~Y AIlH ¢parMeHTOB - cneKTaTopOB HA
pa-M~weH~ 8 HaweM cnY4ae HeBOaMO>l<HO, TaK KaK npOTOH~ C ~Mnynb-
COM MeHbwe 700 M38/c 8 ~cnonbaOBaHHOM aHcaM6Ile C06bIT~~ He ~a
MepHIl~Cbo AaIlee N 6YAeT ~MeHOBaTbCH 4~CIlOM npOTOHOB - y4acTp 
H~K08 Baa~MOAe~CTB~Ho 

nOnO>l<~TeIlbH~e n~OH~ yBepeHHO ~AeHT~<t>~~~PY~TCH ho ~OH~aa~~~ 

ronsxo AO ~MnYIlbca P17+ "" 500 M38/c. AnH aapH>l<eHHblX n~OHOB C 
~MnYIlbCOM MeHee 500 M3B/c aHa4eH~e OTHoweH~H <o17+>I<o17->paBHo 
0,82 0 np~H~MaH BO BHIIIMaH~e TOT ¢aKT, 4TO KaCKaAHaH MOAeIlb / 21 

AaeT npaKT~4eCK~ TaKoe ~e aHa4eH~e 3Toro OTHoweH~H AIlH 3apH
>l<eHH~X n~OHOB C ~MnYIlbCOM KaK MeHbwe, TaK ~ 60Ilbwe 500 M3B/c, 
nOIlHoe 4~CIlO aapH>l<eHH~X n~OHOB, 06paaoBaHH~x BO Baa~MoAe~cT-
B~~, M~ onpeAeIl~IlH nYTeM YMHO>l<eH~H 4~CIla oTp~4aTenbH~X 

n~OHOB ua ¢aKTOp K == 1 ,82 III 0 ~TaK, Np onpenenanocs ~a COOTHO
weH~H 

F
N	 == n+ - 1 82n - n • 

p - '17- P	 121 

P~c. 1 npeACTaBnHeT 3Kcnep~MeHTanbHoe pacnpeAeneH~e C06~T~~ 

no 4~CIlY npOTOHOB - Y4aCTH~K08. OT4eTn~BO B~AHa rpynna c06~
T~~ 1-50%1 C MaIl~M lAo 121 4~cnOM Np o ~cnoIlbaYH C06~T~H, re

/ 2 /,Hep~p08aHH~e no KacKaAHo~ MOAenM M~ 06HapY>l<~Il~ c~nbHY~ 
KoppeIlH~~~ Me>l<AY 4~cnOM ~POTOHOB - Y4aCTH~KOB ~ napaMeTpOM 
ynapa "a" Ip~co 21. Cpenuee 4~CIlO npOTOHOB - Y4acT'H~KOB pe axo 
B03pac~aeT C YMeHbweH~eM napaMeTpa YAapa CTanK~Ba~~~XCH HAep. 

AIlH o rfiopa ueurpaneuux c rorucaoaeuaa , xapaxr e pvayeaux nonHblM 
nepekpsrr aess 06beMa HApa yrnepona C HAPOM r aurana	 )),(b «R T a -Rc
J.13	 KacKaAHo~ MOAeIl~ 121 asrr exaer cnenyouiee ycnoaue 111: 

N > 2 < N >1n 
p p.'	 131 
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PHC. 1. PacnpegeneHHe no ~HC f 
ny npOTOHOB - y~acTHHKOB N p -..l. ..l. ...I.. I + I + I •
 

gnR CTa-B3aHMogeHcTBHH npH 2 4 6 8 10 12
 
4,2 r3B/c Ha H~{nOHo
 b (t1JM) 

PHC. 2. 3aBHcHMoCTh cpegHero 
~Hcna npOTOHOB - y~acTHHKOB 

OT napaMeTpa yp;apa "B" gJIR 
rne .< Np ~1n - cpeAHHH MHO>l<eCT

Mop;enHpOBaHHb~ no AKM CTa

BeHHOCTb npoToHoB - Y4acTH~KoB
 C06WTHH npH 4,2 r3B/c Ha
 
B Heynpyr~x CTa-Baa~MoAe~CTB~HXo
 HYKnOH. 

3.	 3AB~C~MOCTb CPE~HE~ MHomECTBEHHOCT~ 17--ME30HOB
 
OT 4~cnA npOTOHOB - Y4ACTH~KOB
 

Ha P~c. 3 nOKaaaHa aaB~CJ.1MOCTb cpeAHe~ MHomeCTBeHHOCTJ.1 17-
MeaOHOB OT 4~cna npOTOH08 - Y4aCTHJ.1KOB. 8 06IlaCTJ.1 He4eHTpaIlb
HblX cOYAapeH~~ (Np < 2 < Np:J n 

"" 27) B~AeH nJ.1He~Hbl~ POCT <n C
17-> 

YBeIl~4eHllleM Np , TorAa KaK B 
4eHTpaIlbHO~ 06IlaCT~ aHa4eH~e 

<0 _>n04T~ nOCTOHHHO. AHano
rwfHbl~ pe ayns r a r 6bIn nOIlY4eH 

10 

/ 51 
B npa auanase aa8~C~MOCT~8 

<017-> OT Np B dC- ~ aC -BaaJ.1MOI + 
Ae~CTB~HX np~ ~MnYIlbce 4,2 f38/c 
Ha HYKnOH o TaK~M 06paaoM, xa

.-- -- -t--+-+6 

I:: 
~ 4 

PHC. 3. 3aBHCHMOCTb cpegHea2
 
MHo~eCTEeHHOCTH 1T--Me30HOB
 
<0	 _> OT ~Hcna npOTOHOB - y~acT-

K , , I ,~..L-...l I I I I 17 _
 
- 20 30 40 50 ~_ J ~_ ".~
 

Il;eHTpaJIbHOH 06JlaC'l'H N = <N > in. 
Np	 p . p 
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2 



ttl 
::f N 
::s:: a a 

/\ 
10 
;::: '" a '" a.... ~ <,
ttl +1t:: o+1E-l CIlV <,a N 

\D a \D 
'" '" '" a a a 

+1 
('I") ("'/ N 

/\ '" '" a '" a t.n000.. 
t:: +1 +1 

IIt.n NV 
/\0\ 

0.'" a '" a Z 
V><: 

...;T~ ...;T 
::s:: * '" '" <,f\ a~ a ~ 

0.Eo< ......+1 +1 <,CJ Z
)::s:: 0\co NV
Q) '" '" '" 

('I") 11")::ft:( a 
("'/::s:: 0 +1 

t ~ ...;T 
ttl ttl :r: co '" 

('I"):J' (I') 0 a N 
~ ;::: II 

::s:: I ~ 
*f\ '" '" a a

I /\Eo< ttl » +1 +1t: ICJ H :r: 
t:: I:: 

:r: ttl 
OU co a 

t::V 0\ \D.... V@~ :r: N \D 
~ :r: CJ ~ 
Eo<,.Q ............
 o
CJ ;::: p:j 11")t.n Eo< 
<1l ttl (T) <1l/\ '" a '" ~ P. J:-. a :J'+Io Eo< »t:: +1 +1:r: :r: N 

V ()co~ <1l '" 
::f...;T '" ...<1l a co 

::s:: ::s:: ::s:: ...;TN ::s:: 
:r: p. P. 

<1l~ ~ ~ a Eo< 
P.H ...;T N o 

...;TU » ~ 
P. 10 +1+1t:: ttl~ 

t.n \D» :r:'-" ...;T<1l cob 11"):r: ''1" l:l:: 
('I") o 

1Xl ~ 
ttl 
P. 

~ ~ 
o 
~ 

::s:: ::s:: 
~ ~ ~ 
Eo< Eo< 
CJ CJ ttl

)::S:: Eo<'::S:: 
Q) <1l <1l

Q) t:(er -:r
o :ii 0 :» 

<1l :r: ~ 
(I')::s:: ~ ..Q ::s:: 

~ ;::: ttlH ttl <1l » (I')::s:: ttl (I') ~ 
::f P. ~ P. ~ 
l:l:: ~ I Eo< I * » ttlttl :r: ttl 
<1l <1l E-l <1l E-l 
~ ::c: U :::f U 

4 

paKTep Koppen~~HH Me*AY cpeAHe~ MHo~eCTBeHHOCTbm rr--Me30HOB 
H ~HcnOM npOTOHOB - y~acTHHKOB An~ aCHMMeTpH~HO~ no MaccaM CH
CTeM~ cHap~Aa H MHweHH CHnbHO 3aBHCHT OT 06naCTH H3MeHeHH~ na
paMeTpa YAapa CTanKHBa~~HXC~ ~Aep. AaHH~e no cpeAHe~ MHomeCT
BeHHOCTH BTOPH~H~X ~aCTH~ An~ HeynpyrHx H ~eHTpanbH~X CTa-B3a
HMOAe~CTBH~ npeACTaBneH~ B Ta6n. 1, 

npH cOYAapeHHH ~Aep pa8Ho~ MaCCbl (Ar + K C e) npa 3HeprHH OT 
0,57 AO 1,8 f3B/HYKnoH / S/ , La + La npH 0,53';- 1,35 r3B/HYKnoH / 71 

H C+C npH 3,36 f3B/HYKn(5/) nHHe~Hbl~ pOCT <n - > C YBenH~eHVleM 
1T

Np Ha6n~AaeTC~ so BceM HHTepsane H3MeHeHH~ Np , OT 0 AO N;ax= 
= Zp+ Z T I Zp H. Z T - 3ap~Abl HaneTa~~ero ~Apa H MHweHH COOTBeT

cTBeHHol. 
AnnpOKCHMa~H~ 3aBHCHMOCTVl <n > OT N Anfl He~eHTpanbHblXp

CTa-CTonKHOBeHH~ nHHe~HO~ $YHK~~~ 

<n - > = a + kN p 1411T 

AaeT cneAY~~He 3Ha4eHH~ napaMeTpOB: 

a = O,06± 0,05; k = O,23± 0,01 c 

lSI 
x2 I CT. ceo = 1,2. 

3aSHCHMOCTb, npeACTaBneHHa~ Ha pHC. 3, B~~Bn~eT BamHY~ ponb 
B Ha6n~AaeMO~ KoppenR~HH HYKnOHQB - Y4aCTHHKOB H3 ~Apa-CHap~Aa. 

n03TOMY HHTepeCHO npocneAHTb CBR3b MemAY 4HcnOM HYKnOHoB 
Y4aCTHHKOB H3 ~Apa-CHap~Aa v H Np • 

CpeAHee 4Hcno HYKnOHOB - Y4aCTHHKOB H3 flApa-CHap~Aa <v> 
An~ ~Apac paBH~M 4HcnOM npOTOHOB VI He~TpOHOB paBHO 

< v > =2<v p > , 161 

rAe <vp > - cpeAHee 4Hcno npoToHoB - Y4acTHHKoB Vl3 ~Apa-cHap~
Aa, nonY4eHHoe H3 COOTHoweHVI~ 

<v > = Z <Q: » . 171p p 

F 
3Aec~ Q p - cpenuee 3Ha4eHVle cYMMapHoro 3ap~Aa, yHocHMoro 
CTpHnnHHroBblMVI $parMeHTaMH • .un~ BbI4V1cneHH~ <Q~ > He06xoAHMO on
peAeneHHe 3ap~Aa Bcex cTpHnnVlHroB~x $parMeHToB: 

-6 . 
<QF>=<n s > + I. Z .<n t > =<n s > +<qt >.<n t >, 181 

p p i =2 1 PiP P P 

rAe <n~>i«n~»- cpeAH~~ MHomeCTBeHHOCTb cTpHnnHHroB~x $par
MeHTOB C 3ap~AoM Z ,( Z ~ 2), a. <qtp > - cpeAHH~ 3ap~A $pa rMeHTOB 

5 



2. r-r---I i I Iii iii PHC. 4. CpegHHH MHo~eCTBeHHOCTb 

<n fp > CTpHIIIIHHrOBbIX lPparMeHToB 

C Z ~ 2 (.) H cp'eAHHH MHo~eCT
",0
c 
"-

.. BeHHOCTb -cn ~ > ogHo3apRAHbIXv 
I •• CTpHIIIIHHrOBbIX lPparMeHToB (!)+"0..1 

c 
v H3 RApa yrnepoga KaK lPYHK~HH• .. ... 

0 • • t.IHCna IIpOTOHOB - yl.IaCTH,HKOB N •
0 10 20 30 50 eo p 

Np 

C Z ~ 2. 3aB1I1C1I1MOCTb cpenue ro 4111cna HyKnoHoB - Y4aCTH1I1KOB 1113 
HApa-CHapHAa OT 4111cna npOTOHOB - Y4aC,H1I1KOB 1113 0601l1x HAep, 1I1C
nonb3YH COOTHOWeH1I1H /6/, /7/ 111 /8/, MomHO npeACTaB1I1Tb B B~Ae 

<v (N p) > = 2 [ Z p - < nSp ( N p ) > - < q fp > . .<nfp (N p) > ] • /9/ 

3aB1I1CHMOCT1I1 .cn~> 111 < n~ > OT N p noxaaauu Ha P1l1C. 4 Q B1I1AHO, 4TO 
cpeAHee 4111cno CTp1l1nn1l1HrOB~X $parMeHToB B C06WT1I1111 111 4111cno npoII
 

II TOHOB - Y4aCTH1I1KOB C1I1nbHO KOppen1l1pOBaHW MemAY c0601lt. C YBen1l1

4eH1I1eM N ' TO eCTb C YMeHbweH1I1-eM napaMeTpa YAapa CTanK1I1BalOp
~1I1XCR HAep, cpeAH1I1e MHomeCTBeHHOCT1I1 111 OAH03apHAHWX <n~>J 111 
MHor03apHAHbiX $parMeHTOB YMeHbwaIOTCH, OTpa>KaR YBen1l14eH1I1e Be
PORTHOCT1I1 B3a1l1MOAe~CTB1I1R HyKnoHoB HApa yrnepoA8 C RAPOM TaH
r ana , OTMeT1I1M, 4TO B C06blT1I1RX C Np > 25 $parMeHTbl C Z ~ 2 npax
T1I14eCK1I1 OTCyTCTByIOT. 3Ha4eH1I1R < nSp > t1 < n'p >AnR scex Heynpyr1l1X, 
a TaKme AnH ue-rroansuux CTa-B3a1l1MOAelltCTBIIl~ AaHbt B r aon. 1. 

OnpeAeneH1I11O 3apHAa MHor03aPR~Hwx $parMeHToB B CTa-B3a1l1MO
Aei:1cTB1I1HX 6brna nOCBR~eHa pa60Ta Sf, B KOTOPOi:1 3apRA $parMeHTa 
onpeAenRnCR no nnOTHOCT1I1 o-3neKTpOHOB Ha cneAe 111 xapaKTepy 
BTOP1l14H~X B3a1l1MOAei:1cTB1I1i:1, BW3BaHH~X 3T1I1M1I1 $parMeHTaM1I1. BWXOA~ 

pa3H~x $parMeHToB RApa yrnepoAa np1l1 BaaHMoAei:1cTB1I1111 ~ro C HA
pOM raurana np1l1SeAeHbi B 191 0 no 3T1I1M AaHHblM cpeAH1I1i:1 3apRA $par
MeHToB C Z ~ 2 < qfp >=2,9 ± 0,2, a cpeAH1I1i:1 3apRA, YHOC1I1Mbillt BCeM1I1 
CTp1l1nn1l1HrOBblM1I1 $parMeHTaMIil, <Q~>=2,7± 0,2. 

~3 COOTHOWeH1I1R /7/ nonyuaea 3Ha4~H1I1e .< tip >=3,3 ± 0,2 AnR He
ynpyrux CTa-B3a1l1MOAei:1cTB1I1i:1. OHO 6n1l13KO K Ben1l14111He '<tlp > = 3,04,

1101 ' KOTopaH nony4aeTcR 1113 MOAen1l1 fnay6epa no $opMyne 

<v p > = Zp A2~3 /(Al~3 + Al~3 l /10/ 

3AeCb Ap H AT - 4111cno HyKnoHoB CooTBeTCTBeHHO B RApe-C'Hapfl-
Ae H RAPe-M1-1WeHIil( Bo 1I136ema~1I1e 3KCnep1l1M.eHT8IlbHbIX norpeuraoc'resi 
B onpereneH1I1101 <q p > B AanbHe1l1WeM aaanuae I-tCnOllb30BanOCb 3Ha4e
Hl:1e <qp> = 3,33 to, 12, Hallt.qeHHoe 1113 COOTHOweH1I1H fCM.171 1-1 /8(/ 
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Pac. 5. 3aBHcHMoCTb cpe~Hero 

t.IHCna HyKnoHoB - yt.IaCTHHKOB H3;~F-'-.--~-,,--..--or-.----
Rgpa-cHapRga < v > o r norrao ro 

t.Iacna rrpOTOHOB - yt.IaCTHHKOB 

N •,::~ p

v 4f 
~V', ,~JI I I I I I I I I 

o 10 20 30 40 50 60 

Np 

f S f
<qp>",,(Zp-<v>-<np»/<n p> /11/ 

, p 

C <vp>' B~4111cneHHWM Ha OCHOBe /10/. 
B npeAnOnOmeH1I1111, 4TO <q~>He 3aB1I1C1I1T OT Np , aaB1I1C1I1MOCTb .<v> 

oT N /9/ 1I1MeeT B1I1A, nOKa3aHHwi:1 Ha P1l1C. 5. Ha6n~AaeTcR 6WCTp~i:1p
POCT <v> C YBen1l14eH1I1eM Np B 06nacT1I1 He4eHTpanbHwx CTonKHOBeH1I1i:1, 
B TO BpeMR KaK AnH 4eHTpanbHWX CTonKHOBeH1I1i:1 Ben1l14111Ha <v>n04T1I1 
nOCTOHHHa 111 6n1l13Ka K Ap = 12 - nonHoMy 4111cny HyKnoHoB B RApe 
yrnepoAa. 

TOT $aKT, 4TO B 06naCT1I1 ~eHTpanbH~x cTonKHOBeH1I1i:1 BenH4111Ha 
.<v> 6n1l13Ka K Ap , YKa3WBaeT Ha Henp03pa4HoCTb H~pa TaHTana AnH 
HaneTalO~ero RApa yrnepoAa. 3Ta Henp03pa4HocTb TRmen~x RAep 
AnH Manwx RAep-CHapHAoB yme Ha6nlOAanaCb np1l1 CTOflKHOBeH1I1RX APY
r1l1x ~Aep,'HO np1l1 60nee H1I13KIilX 3Hepr1l1RX / 11, 121 • KaK B1I1AHO 1113 
P1l1c. 5, B 06naCT1I1 Np < 20 /Ha30BeM C06WT1I1R C Np '< 20 nep1l1$ep1l1
4eCK1I1M1I1/ cpeAHee 4111cno HYKnOHOB - Y4aCTH1I1KOB, 1113 RApa yrnepoAa 
n1l1Hei:1Ho B03paCTaeT C YBen1l14eH1I1eM Np • AnnpOKC1I1Ma4 111H 3KCnep1l1MeH
TanbHWX AaHH~X B 3T0i:1 06naCT1I1 $YHK4111i:1 

.< v > .= a + bN p /12/ 

Aana cneAYIO~1I1e 3Ha4eHIIlR napaMeTpOB: 

/13/a = 0,64 ± (), 46 111 B = 0,50 ± 0 ,04 • 

CpaBHeH1I1e P1l1C. 3 111 P1l1C. 5 noxaasraae r , 4TO 3aB1I1C1I1MOCT1I1.<n_>17 

111 <v> OT Np IilMelOT OA1I1HaKoBwi:1 xapakTep: n1l1Hei:1Hoe YBen1l14eK1I1e B 
06naCTIil Manb/X \It n04T1I1 nOCTOHHHoe 3Ha4eH1I1e B 06nac,T1I1 60nbW1I1X 
N~ 3TO CB1I1AeTenbcTByeT 0 BamHoi:1 po~ HyKnoHoB - Y4aCTH1I1KOB 

1il3 HApa-CHapRAa B 06pa30BaH1I1111- nHoHOB. 
npeAno~araR He3aB1I1C1I1MOe B3a1l1MOAei:1cTB1I1e HyKnoHoB HApa-CHa

pHAa C RAPOM-M1I1WeHblO, 4TO nOATBepmAaeTCH np1l1 Hawei:1 3Hepr1l1111 
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Co 3Ha4eHlllflMIII napaaer poa a'= 0,27 :!:0,20 III b ' = 0,22±0,02, KO
Top~e XopOWO cornaCY~TCfI C napaMeTpaMIII lSI, nonY4eHH~MIII nplII 
annpOKCIIIMa4 111 111 3KcneplIIMeHTanbHo~ 3aBlllCIIIMOCTIII < n 11-> OT N P 
Iplllc. 3/. 3TO e~e pa3 nOATBepmAaeT B03MomHOCTb onlllcaHIIIR npo
4ecca o6pa30saHlllfi nlllOHOB B paMKax MOAenlll He3aBIllCIIIM~X 83a1llMO
Ae~cTBIII~ HYKflOHOB flApa-CHapflAa C flAPOM-MlllweHb~. .3Ha4eHlllfi < n ~ > Ha pIIIC. 6 nOKa3bIBa~T, 4TO Aame B neplII<pepIll4e ~. 

CKIIIX B3aIllMoAe~cTBlllfiX 4111cno npOTOHOB - Y4aCTHIIIKOB 1113 flApa-MIII
weHIII 'B 2-3 pa3a npeBwwaeT 4111cno npoB3alllMoAe~cTBoBaBwlllx npOTO-
HOB 1113 HaneTa~~ero flApa. ,.',

Ka« cnenye r 1113 Ta6n. 2, 4111cno C06bITIII~ C N p < 20 coc r aenaer I72% OT Bcex Heynpyrlllx CTa-B3aIllMoAe~cTBIII~o ~cnonb3YR reoMeTp~ I 

I
4eCKY~ KapTIIIHy B3a1llMoAe~cTBlllfi CTanKIIIBa~~IIIXCfI flAep, MomHQ no I 

«aaar s , 4TO napaaerpa ynapa liB') Anfl neplII<pepM4eCKIIIX B3aIllMOAe~ I 
CTBIII~ 3aKn~4eHbl B IIIHTepBane 0,53 b max < b < bmax , rne b max = 
= 9,4 ¢1M. 

,llnfl C06blTllltIl C N p > 20 pe3KO aos pacr ae r cpenuee 4111cno HyKno-
Il HOB, Y4aCTBY~~IIIX BO B3aIllMOAe~CTBIIIIII, < N p >, .<11 > ICM. r afin , 2/. 
r YBe~4I11BaIDTcfI no cpaBHeHIIIID C neplII$epIll4eCK~MIII CTonKHOBeHlllflM~l l 

3Ha4eHlllfi < n:_ > III < n~ > ITaOn. 2, pIIIC. 6/. KaK III oxunanoc e , 
4eHTpanbHwe B3a1llMoAe~cTBlllfi xapaKTeplll3Y~TCfI caMWM BWCOKIIIM 4111C
nOM npOTOHOB - Y4aCTHIIIKOB 1113 flApa-MlllweHIII. 

4T06bl nonY4111Tb 60nee nonHoe npeACTaBneHllle 0 3aBIIICIIIMOCTIII 
06pa30BaHlllfi OTplll4aTenbHbiX nlllOHOB OT 4111cna npOTOHOB - Y4aCTHIII
KOB, aHanlll3HpOBanaCb 3aSIIICIIIMOCTb OT Np cpeAHe~ MHomeCTBeHHO
CTIII 17- -Me30HOB, IIIcny~eHHblX B 3aAH~1O nonycoeov , .<n1T_>b . Ilony
4eHHwe pe3ynbTaTw npeACTaBneHW Ha pIIIC. 70 BIIIAHO, 4TO <n11_>b 
B03paCTaeT no Mepe Toro, Kal{ paCTeT 4111cno npOTOHOB - Y43CTHIII
KOB B cOYAapeH1II1II flAep yrnepoAa III TaHTana. B neplII$eplll4eCKIIIX 
B3aIllMoAe~cTBlllfiX 17--Me30HW, IIIcny~eHHwe B 3aAH~~ nonyc$epy, co
CTaBnfllOT B cpeAHeM OKono 10% OT 4111cna Bcex 1T--Me30HoB B 3TIIIX 

B3aIllMoAet:1cTBlllfiX. 
B 4eHTpanbHwx B3aIllMoAe~cTBlllfiX 3Ta AonR ~o3pacTaeT AO 20%. 

3TO o6ycnoBneHo, B~AIIIMO, nepepacceflHllleM 1T--Me30HOB B flApe 
TaHTana, nOCKonbKY B 4eHTpanbHWX cOYAapeHlllfiX B03paCTaeT BABoe 

•	 cpeAHee 4111cno npOToHOB - y4acT
i 

1 

I I I I I i I I I HIIIKOB OT f1Apa-MlllweHIII no cpaBHe-
HIllIO C' He4ei-npanbHblMIII B3aIllMOAe~

CTBlllflMIII B paC4eTe Ha 0AIIIH HyKnoH 
.$J 2 flApa-CHapflAa.

': 
t ')+ + + t 

PH~. 7. 3aBHCHMOCTb OT' Np cperr• 
50 60 Hei'i MHO)KeCTBeHHOCTH 11--Me30HOB, 30 4020 

BbmeTaw~HX B 3agHIDID nonyc~epy~
Np 

<n >b
11- • 

10 

40	 OTHOWEH~E MHomECTBEHHOCT~ OTP~UATEnbHWX n~OHOB
 
K CYMMAPHOMY 3AP~~Y npOTOHOB - Y4ACTH~KOB
 

OTHoweHllle <n p>, 1113BeCTHoe KaK OTHoweHllle 4111cna OTplll
l7_>/<N

4aTenbHWX nlllOHOB K CYMMapHoMy 3apfiAY npOTOHOB - Y4aCTHIIIKOB, 
6wno WlllpOKO 1113Y4eHO Anfl IIIHTepBana nepBIII4HWX 3Heprlll~ 0,4
2, 1 r3B 116-18/ • ne:PBble pe3ynbTaTbl / 161 yxaauaana Ha He3aBIIICIII
MOCTb 3Toro OTHoweHlllfi OT Maccw cTanKKBalO~lIIxcfI flAep, oAHaKo 
AaHHwe pa60Tw 1181 nOKa3anlll, 4TO 3TO OTHoweHllle c~cTeMaTlII4ecKIII 
YMeHbwaeTcfI C YBenlll4eHllleM Maccw flApa-MlllweHIII. ~nfl 3aBlllclIIMo~TIII 

or aoureuaa <n _>/ <N p > OT 3Heprllllll nY4Ka, a r axxe OT MaCCbl CHa
l7lII 

pflAa III. MIIIUIeH aBTOPbl / 181 npennoxnna 3Mnlllp1ll4eCKY~ <t>OPMYJlY: 

A p )O.15 
< n	 _ >I <N > = _. exp( -2.15/ (3,y2) , 

. l7 p ( AT	 1171 

rne (3 - CKOpOCTb CIIICTeMbl ueur pa Macc "HYKnoH-HYKJlOH" OTHOCIII
rensuo natioparopuoci CIllCTeMbl KooPAIIIHaT, ay = l/vT:"",B2 . 

Ta6nH~a 3 
OTHomeHHe cpep;Hero ~Hcna 17--Me30HOB 

K cpep;HeMy npOTOHOB - y~acTHHKOB~Hcny 

12C + lSlTa 12C + l'S1rra Pac~eT no <pop
HeyrrpyrHe Myne /17/~eHTpanbH~e 

O,23±O,01 0,19±0,01 0,25R=<n11_>/<Np> 

B Ta6n.3 nplIIBOAflTCfI 3Ha4e, ,I I I I i0.41	 I I Hlllfl OTHoweHlllfi <n p> Anfl 
l1_>/<N 

Bcex Heynpyrlllx CTa-B3aIllMOAe~
0.3 CTBllltIl,Anfi 4eHTpanbHWX B3aIllMO

'"Q.. 

z ~	 Ae~CTBIII~ III 3Ha4eHllle,BW4I11cneH
~ 

'i 
0.2 A. Hoe no 3Mnlllp1ll4eCKO~ <t>opMyne

<, 

117/, gnfl CTa-B3a~MoAe~cTBIIIH1\ 

~~ 
c nplII 3~36 f3B/N. KaK B~AHO 11131
v 0.1 

PHC. 8. 3aBHCHMOCTb OT N OT-p0
0 HomeHHH cpep;Hei'i MHO)KeCTBeHHO-

CTH rr--Me30HOB K CpeAHeMy qHC-
Np ny	 npOTOHOB - y~acTHHKOB. 
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Ta6n. 3, OTHoweH~e <orr->I<Np>AnH scex Heynpyr~x B3a~MoAe~cT
rr~Me30HO~, 06pa30BaHH~x BO B3a~MOAe~CTB~~, TO eCTb OHa B

B~~	 HeCKonbKO 60nbwe, 4eM AnR 4eHTpanbHbiX B3a~MoAe~cTB~~, ~ ABa	 pa3a 60nbwe, 4eM B nep~$ep~4eCK~X cTonKHOBeH~Hx. 
YAOBneTBop~TenbHO corriacye r cn C BbI4~CJ1eHHbIM no C!>optJlyne 117/. 

OTHoweH~e 4~cna OTp~4aTenbH~X n~OHOB K cyMMapHoMy 3apRAY
Oruouieaae < nl1->I<Np > AIlH pa3n~4HblX ~HTepBan08 3Ha4eH~~ Np npOTOHOB - Y4aCTH~KOB YMeHbwaeTCH C YBen~4eH~eM 4~cna npo
np~BOA~TCH B Ta6n. 2 ~ Ha p~c. 8. Ha6n~AaeTcR YMeHbweH~e OTHO

TOHOB - Y4aCTH~KOB B C06~T~~. 3TO, nO-B~A~MOMY, CBR3aHO C He
weH~H < ° 17->1<Np> C YBen~4eH~eM 4~cna npOTOHOB - Y4aCTH~KOB. 

AOCTaT04HO B~COKO~ 3Hepr~e~ nepB~4Horo RApa 117-Me30H~ 06pa3Y
~TCR B OCHOBHOM B nepB~4HOM aKTe B3a~MOAe~CTB~R/. 

np~	 nepB~4HO~ K~HeT~4eCKO~ 3Hepr~~ 3,36 r3B/N KoppenR4~~5.	 3AKnlOLJEHHE 
MemAY cpeAHe~ MHOH(eCTBeHHOCTb~ 17-Me30HOB ~ 4~cnOM npOTOHOB 

1 Y4aCTH~KOB AnR CTa-B3a~MoAe~cTB~~ xopowo on~Cb'Ba~TCR 8 paMKax
npOBeAeHH~~ B HacToR~e~ pa60Te aHan~3 3aB~C~MOCT~ MHomeCT

MOAen~ He3aB~C~MWX B3a~MOAe~CTB~~ HyKnoHoB RApa-CHapHAa C RA-BeHHOCT~ n~OHOB OT 4~cna npOTOHOB Y4aCTH~KOB B CTa-B3a~MO
Ae~cTB~HX np~ L.,2 r3B/c Ha HyKnoH n03BonHeT HaM CAenaTb cne
Ay~U\~e BbIBOAbl. 

KoppenH4~H Me~AY cpeAHe~ MHomeCTBeHHOCTb~ 17--Me30HOB ~ 4~C

noM npOTOHOB - Y4aCTH~KOB c~nbHO 3aB~C~T OT o6nacT~ ~3MeHeH~H 

napaaerpa ynapa , AnR He4et-tTpanbHblx B3a~MoAe~cTB~~ cpe,gHHH MHO
meCTBeHHOCTb 17--Me30HOB n~He~Ho paCTeT C YBen~4eH~eM 4~cna 

npOTOHOB - Y4acTH~KoB, nOA06Ho TOMy, KaK 3TO Ha6n~Aanocb AnH 
B3a~MoAe~cTB~~ oA~HaKoB~x no Macce HAep BO BceM ~HTepBane ~3

MeHeH~H napaMeTpOB YAapa / 5 - 7/ • AnH 4eHTpanbH~x CTa-B3a~MoAe~

CTB~~ Ha6n~AaeTcH He3aB~C~MOCTb cpeAHe~ MHomeCTBeHHOCT~ OTP~

4aTenbH~X n~OHOB OT 4~cna npOTOHOB - Y4acTH~KoBu 

YBen~4eH~e cpeAHe~ MHomeCTBeHHOCT~ 17--Me30HoB C POCTOM Np , 

Ha6n~AaeMoe AnR He4eHTpanbHbix cTonKHoBeH~~, B OCHOBHOM, npo~c

XOA~T 3a C4eT YBen~4eH~H 4~cna B3a~MoAe~cTBY~~~X HyKnoHoB ~3 

HApa-cHapHAa. 
nep~$ep~4eCK~e B3a~MoAe~cTB~H IN p<20/, TO eCTb B3a~MOAe~

CTB~H C 60nbw~M~ napaMeTpaM~ ynapa Ib> 0,53 b mal. I, COCTaBJ1HIOT 
72% OT Bcex Heynpyr~x B3a~MoAe~cTB~~. OH~ xapaKTep~3YIDTCH w~~ 

POK~M pacnpeAeneH~eM no 4~cny HyKnoHoB - Y4aCTH~KOB ~3 HApa
CHapHAa ~ cpeAHe~ MHomeCTBeHHOCTb~ n~OHOB Ha OA~H B3a~MoAe~

CTBYIOU\~~ HyKnoH HApa-CHapHAa, coananaouie a C < n rr - > AnH NN
B3a~MoAe~cTB~~ Ic y4eTdM HyKnoHHoro COCTaBa RApa Tal. Kon~4e
CTBO rr--Me30HoB, B~nefa~~~x B 3T~X B3a~MoAe~cTB~RX B 3aAH~~ 

nonyc$epy, COCTaBnReT 10% OT Bcex OTp~4aTenbH~X n~oHoB, 06pa
30BaHH~X 80 B3a~MOAe~c1s~~. 

B 4eHTpanbHWx CTonKHOBeH~Hx, COCTa8nR~~~X -17% OT Bcex 
Heynpyr~x B3a~MoAe~cTBH~ ~ xapaKTep~3Y~~~XCR nonH~M nepeKp~ I 
T~eM 06beMa RApa-CHapHAa C RAPOM-M~weHb~, 4~cno HyKnoHoB  l 
Y4aCTH~KOB ~3 HaneTa~~ero HApa n04T~ nOCTORHHO ~ 6n~3KO K non
HOMy 4~cny HyKnoHoB 8 RApe yrnepOAa. 3TO YKa3~BaeT Ha Henpo
3pa4HOCTb HApa TaHTana AnR HApa yrnepoAa np~ 4,2 r3B/c Ha HyK
nOH. AonR OTp~4aTenbH~X n~OHOB, ~cnYCKaeM~X B 3aAH~~ nonyc$e
py, B 4eHTpanbH~X CTonKHOBeH~RX COCTaBnHeT OKono 20% OT Bcex 

POM-M~weHb~. 

ABTOP~ B~pama~T 6naro~apHOCTb E.6apTKe 3a 
AeH~R, Y4aCTHWKaM COTpYAH~4eCTBa 3a nonY4eH~e 

~oro MaTep~ana, na60paHTaM 3a npOCMOTp nneHOK 
6~T~~, H.H.3a~4eBO~ ~ A.X.6YA~nOBO~ 3a nOMOU\b 
PYKon~c~. 
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B~HJ,KOBH~ C. H rrp ,	 P 1-88-85S 
KoppenH~HH no MHo~eCTBeHHOCTH Me~p;y OTpH~aTenbHbWH 

nHOHaMH H rrpOTOH~MH - y~acTHHKaMH B CTa-B3aHMop;eHCTBHHX 
npH HMnynbce 4,2 f3B/c Ha HyKnoH 

H3y~aeTcH 3aBHCHMOCTb cpep;HeH MHo~eCTBeHHOCTH rr--Me30
HOB <n11- > OT ~Hcna npOTOHOB - y~acTHHKOB Np nrra CTa-B3aH
MOAeHCTBHH npH HMnynbce 4,2 f3B/c Ha HyKnOH. Ha6nrop;aeTcH 
nHHeHHbIH POCT <n1T- > C YBenH~eHHeM Np nrra nenen-rpanr.nsrx 
CTa-coyp;apeHHH. ~nH ~eHTpanbHbIX CTa-B3aHMop;eHC~BHH <n rr - > 
He 3aBHCHT OT ~Hcna npOTOHOB - y~acTHHKOB. TIoKa3aHO, ~TO 

B 06pa30BaHHH rr--Me30HOB onpep;enHIom;ylO p'Onh Hrpae'f nepBH~
Hbrn aKT B3aHMOAeHCTBHH HyKnoHoB Hp;pa-CHapHp;a C HAPOM-MH
rneHblO. TIony~eHHwe p;aHHwe XOpOlliO onHCWBmoTCH B paMKax MO
p;enH He3aBHCHMbIX B3aHMOAeHCTBHH HyKnoHoB Hp;pa-CHapHp;a C 
TaHTanOBOH MHllieHblO. 

Pa60Ta BbIITOnHeHa B Jlatiopa TOpHH BbICOI<::HX 3HeprHH OH5IH. 
Ilpenpaar 061>eAHHeHHoro HHCTHTyTa anepastx accnencaaana. Jly6Ha 1988 

TI~peBoP; O.C.BHHorpap;oBoH 

Batskovich S. et al	 PI-88-858 
Correlations over Multiplicity between Negative 
Pions and Protons-Participants} in CTa-Interactions 
at 4.2 GeV/c per Nucleon Momentum 

The dependence of the average multiplicity of 1T--me
sons <n 11 - > on the number of proton participants (Np ) for 
CTa-interactions at a momentum of 4.2 GeV/c per nucleon 
has been studied. The linear growth' of <n11- > with Np in
creasing shown before in colliding of equal mass nuclei 
is observed only for noncentral CTa interactions. An im
portant role of nucleon-participants from the projectile 
as compared with the target ones is shown in this depen
dence. The data obtained are well des~ribed in the model 
frame of independent interactions of projectile nucleons 
with target-nucleus. 

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