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1 • BBEAEHI1E 

B nocneAHMe roA~ npo~sn~eTc~ 6onbwoA MHTepec K MccneAOBaHM
~M npo~eccos po~AeHM~ pe3oHaHcos Ha ~Apax, KoTop~e npe~Ae scero 
~Bn~~TC~ YHMKanbH~M MCT04HMKOM MH~OpMa~MM 0 B3aMMOA€RCTBMM 
KOPOTKO~MBY~MX 4aCTM~-pe30HaHCOB C BHyTpM~AepH~MM HyKnOHaMM. 

B HacTo~~eA pa6oTe npeACTasneH~ pe3ynbTaT~ M3MepeHM~ ce4eHMA 
peaK~MM 

TT- + A z __, 1/ + A z- 1 • 

111 

npM MMnynbC€ 17--M€30HOB 3,3 r3Bic B AMana30He nepeAaHH~X 4-MM
nynbCOB -t Ml1H _s; -t .s; 0,4 ( r38lc) 2 (-tMI1H = 0,002 ( r3Bic)2 ) ,~Bn~~
~MeC~ npOAOn~eHMeM B~nOnHeHH~X HaMM paHee MCCneAOBaHMR peaK~MM 

111 Ha ~Apax yrnepoAa / l / . 
PeaK~M~ I 1 I po~AeHM~ 11 -Me30HOB Ha ~Apax C , Af M Cu M3y4a

nacb M npM 6onbWMX 3HeprM~x / 2-4 / , OAHaKO B o6naCTM nop~AKa He
CKOnbKMX r38 3KcnepMMeHTanbH~e AaHH~e npaKTM4eCKM OTCYTCTBy~T. 

3KcnepMMeHT B~nonHeH c noMOWb~ 90-KaHanbHnrn 4PrP~wnRrwnrn 
Macc-cneKTPOMeTpa lycTaHOBKa "~oToH" 1 5 ' I Ha ny4Ke rr--Me30HOB 
CMHX pQ¢a30TPOHa na6opaTOPMM BbiCOKMX 3HeprMA 0115111. PaHee Ha 3TOR 
YCTaHOBKe npM MMnynbCe nMOHOB 3,3 r3Bic 6~nM npoBeAeH~ M3Mepe
HM~ AM~~epeH~ManbH~X Ce4eHMR peaK~MM 

121 

C ~~KOBOAOPOAHOR MMWeHb~ lpe3ynbTaTbl ony6nMKOBaHbl B pa6o
TaX 6 •71 1. 3To no3sonMno nposecTM np~Moe cpasHeHMe ce4eHMA 
peaK~MM 111 M 121 MeTOAOM, CB060AH~M OT BnM~HM~ MHOrMX CMCTe
MaTM4eCKMX norpeWHOCTeR. 

B pe3ynbTaT e cpasHeHM~ ce4eHMR po~AeHM~ ry-Me30HOB Ha ~Apax 
C , Af M Cu, a TaK~e x/ 8 / c ce4eHMeM po~AeHM~ Ha cso6oAH~x 

npOTOHaX Ha OCHOBe Te OpMM MHOrOKpaTHOrO AM~paK~MOHHOrO pacce~
HM~ 19- 12 / B pa6oTe onpeAeneHO Ce4eHMe B3aMMOAeRCTBM~ 1/ -Me30HOB 
C HyKnOHOM npM 3HeprMM - 3 r38. 

2 . nOCTAHOBKA 3KCnEPI1MEHTA 11 OEiPAEiOTKA .[IAHHbiX 

CxeMa M onMcaHMe 3KcnepMMeHTa, a TaKme npo~eAypa o6pa6oTKM 
AaHHbiX npMBeAeHbl B pa6oTe 111 . 3 KcnepMMeHT s~nonHeH s reoMeTpMM, 

~-(~:;r?:-~-. -~:u:4 1.i :r:~1t11"m··~ 
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PHc .l. 3aBHCHMOCTb 3¢¢eKTHBHOCTH 

perHCTpaUHH C06hlTHA peaKUHH /J/ 
OT - t 

Ha nyl.!Ke. Kp HBbie nonyl.!eHbi nyTeM 
MOp;eJIHpOBaHHH. 

B KOTopo~ npoBOA~n~C b ~ccneAOBa 

H~H peaK4~~ /2/ Ha ~~AKOBOAOPOA
HO~ M~WeH~. B MeTOA~4eC K~x 4enHx 
4aCTb / - 1/3/ 3Kcnep~MeHTanbHoro 
MaTep~ana Ha HApax AE nony4eHa 
C ~CnOnb30BaH~eM OAHO~ M~WeH~ 
I A E -nnac T~Ha TOnli\~Ho~ 8, 1 r I cM2 

~n~ 0,34 paA .eA., pacnono~eH HaH 
KOOPA~Ha T ycTa HOBK~/ , a APYraH / - 2/3/- c ~c-

nonb3oBaH~eM ABYX M~weHe~, pa3Hec eHHhlX no HanpaeneH~~ 

ny4Ka Ha paCCTOHH~ e 1 M /CM . p~C. 1/. 
AHan~3 pe3ynbTaToe reoMeT p~4ecKo~ peKOHCTPYK4 ~ ~ co6hlT~~. 

3 aper~CT p~pOBaHHhlX B 3KCnep~MeHTe C ABYMH M~WeHHM~, nOKa 3an Bhl
COKY~ CTeneHb HaAe~HOCT~ pa3AeneH~H C06hlT~~ no KOOPA~HaTaM T04-
K~ B 3a~MOAe~CTB~H 4aCT~4 B nepeo~ ~ BTOpO~ M~WeHHX. reoMeTp~ -
4eCKaH ~ 3Hepr e T~4 eCKaH peKOHCTPYK4~H C 06hl T ~~ / l 3~ a TaK~e MOAe
n~poeaH~e / !4 / OCYll\eCT BnHn~C b OTAenbHO AnH C06hlT~~. OT HOCHli\~XC H 
K Ka~AOMY ~3 Tpex nono~eH~~ M~WeHe~. 

Ha 3Tane oKOH4aTenbHoro oT6ooa YY - co6hlT~ ~ ~3 peaK4~~ /1/ 
BBOA~n~Cb orpaH~4eH~H no K~HeMaT~4eC K~M napaMeTpaM: 

400 M3B ~ Eyl (Ey2) s_2800 M3B, 17 °< fJ < 26° - yy - • 

3000 M3B ~ (Ey l + Ey2)$:3500 M3B, 6 00 M3B ~ M n ~ 1100 M3B, 

M 6 
440 M3B < M < 640 M3B, E y/ Ey ~ 0,2' - yy-

rAe E (E 2) - 3Ha4eH~H 3Hepr~~ Y -~ eaHTOB, (E 1+ Ey2) - CYMMa p-
HaH 3 Je1pr~H ABYX y-K e aHTOB , E; / E y - OT HOW~H~ e MeHbWero ~3 
ABYX 3Ha4eH~~ 3Hepr~ ~ y- KeaHTO B K 6onbWeMy, fJYY - yron pa3ne
Ta y -KeaHTOB e n.c.K., Mn - HeAoCTa~lllaH Macc a K c~cTeMe ABYX 
y -KeaHTOB , MYY - 3CI><I>eKT~BHaH Macca ABYX y-Kea HToe. v 

B pe3ynbTaTe o6pa6oTK~ 6hlno ~AeHT~$~4~poeaHo 21 8 co6wT~~ 
peaK4~~ /1/ po~AeH~H ry-Me3oHa Ha HApax AE ~ 66 co6hlT~~ - Ha 
HApax Cu. 

PacnpeAeneH~e co6hlT~~ no 3$$eKT~BHo~ Macce ABYX Y- KeaHTOB 
~3 peaK4~~ /1/ Ha AE -M~weH~ np~ BeAe Ho Ha p~c.2, 3AeCb ~e npeA
cTaeneHa KP~BaH, nony4eH HaH nyTeM MOAen~poeaH~H ~ HOPM~poeaH HaH 

Ha nonHoe 4~cno co6hlT~~ e 3Kcnep~MeHTanbHO~ r~cTorpaMMe. 
AnH Bbl4 ~cneH~H A~CI><I>epeH4~anb HhlX ce4eH~~ MeTOAOM MoHTe-Kapno 

onpeAenHn~C b t -3aB~C~MOCT~ 3$$eKT~BHOCT~ per~cTpa4~~ C06hlT ~~ 

2 

PHc.2. Pacnpep;eneHHe no 3~eK
THBHOH Macce ,D;BYX Y-KB aHTOB 

B peaKUHH 77 -A z--> ry A 2 _J , ry--> yy 
p;JIH Hp;ep anwMHHHH. CnnomHaH 
KpHBaH noJiyl.!eHa nyTeM MOp;enH
poB aHHH MeTop;oM MoHTe-Kapno 

H HOPMHpOBaHa Ha noJIHOe l.!HCJIO 
C06b!THH B rHC TOrpaMMe . 

80 

400 

pea K4~~ /1/ f(t) B Ka~AO~ r eoMeTp~~, COOTBeTCTBY~llle~ o npeAe 
neHHOMY nono~eH~~ M~WeH~ Ha ny4 Ke 4a CT ~4 /p~C. 1/. 3aB~C~MOC Tb 
f(t) AnH Cu-M~weH~ coenaAaeT c a Hanor~ 4HO~ 3a B ~C~MOC Tb ~ AnH 

AP -M~we H~, ycTaHoeneHHO~ e T04Ke z = 0 /Kp~BaH 2 Ha p~c. 1/, 
TO eC Tb B OCHOBHO~ reoMeTp~~ 3KCnep~MeHTa. 

A6con~THhle 3Ha4eH~H A~$$epeH4~anbHWX ce4eH~~ peaK4~~ /1 / Ha 
HAPaX da / dt nony4eHbl HOPM~POBKO~ Ha COOT B eTCT BY~lll~e 3Ha4eHHH 
da / dt peaK4~~ /2/ Ha BOAOPOAe 17 1

• np~ onpeAeneH~~ $aKTOpa Ho p
MHPOBK~ 6hln~ Y4T eHW pa3n~4~H B ycnoB~HX ~3Me pe H~~ Ha BOAOPOA
HO~, MeAHO~ ~ aniOMHHHeBO~ M~~eHH ~. K O•CH OBH biM _ ~3 H~ X OTH~~H:~H: 
.34,14,1 c:: "I Y1 DMV\.. I D ~ C::I.,-I\,,..ItJU4 Vl"" \...VV~I VH"l ltV "' ' I C:: UMCI ~.H'l'•H:; \...r\ lflC: J..IOV I'"'H :: tJ OI J 

THn 1-1 MeCTO pacnono~eHHH M~WeH H , BepOHTHOCTb KOHBepc~~ y-KeaH
TOB B MHWe HH, KOn~4eCTBO n~OHOB, npoWeAW~X 4e pe3 MHWeH~ . 

3. PE3YflbTAT~ 3KCnEP~MEHTA 

3Ha4eH~H A~$$e pe H4HanbHbiX ce4eH~ ~ tiJ / dt pe aK41-11-1 po~AeHHH 
ry-Me3oHoe /1/ Ha HApa x an~MHHHH 1-1 MeA~ n~oHaMH c ~MnynbCOM 

3,3 r3B/c B ~HTepeane -tMH~ -t ~ 0 , 4 /r3B/c/ 2 np~BeAeHhl Ha 
p~c . 3 1-1 B Ta6n. 1a,6, 3AeCb ~e yKa3aHbl ~X CTaTHCT~4eCK~e OW~6K~. 
Bb16paHHble HHTepeanhl no t AnH AaHHhlX, OTHOCHli\HXCH K peaK4~~ 
Ha an~M~H~~. HMe~T een~4~Hy, 6n~3KY~ K pa3pewa~llle~ cnoco6HOCT~ 
annapaTypbl. 3Ha4eH~H da / dt AnH peaK41<11-1 /1/ Ha MeA~ ~3-3a Mano
CT~ cTaTHCT~K~ ycpeAHHnHcb AnH 6onbw~x ~HTepeanoe no t. W~p~Ha 

3T~x ~HTepeanoe yKa3aHa Ha pHc . 3 ~ e Ta6n . 16. 
3KcnepHMeHTanbHble AaHHble napaMeTp~3oean~cb $YHK4~e~ da / dt= 

= A ( 1 - g ct) e c t. BenH4~Hbl napaMeTpoe A 1-1 g 6blnH Bbl4~cneHhl MeTo
AOM Ha~MeHbW~X KBaAPaTOB 1-1 npHBeAeHbl B Ta6n.2. B paC4eTaX 6blnO 
HCnonb30BaHO 3Ha4eH~e napaMeTpa C = 5,6 ( r3B/cr2 , ~3MepeHHOe 
e pa6oTe / 7/ . nony4eHHble e oeaynbTaTe napaMeTp~3a4~H 3ae~c~MOCT~ 

3 



6,0 ~ , ~ PHc . 3 . ,UHcWlepeH~Hanhmie ce'!e HH.R 

110 
P:r=3,3t 38t_ da l d t peaK~HH 11- A z -> 77 A z.J 

' I Ha .R,I.WaX aniOMHHH.R (x) H MeAH (D) 

2,0 

<;-' 
S) 
~1.0 
~0,8 
~0,6 
-t-.o' 0,11 
~ 
1j 

0.2 

0 

4 

---.... ................... .... , ..... , 

0,1 0,2 aJ -t (f3!Jicf 

rrpH HMITYllbCe ITHOHOB 3 , 3 f3B /c . 
Crrnomm1e KpHBbie - pesynhTaT na
paMeTpHs a~HI1 3KCrrepHMe HTanhHbiX 
Aa HHbiX Bbip aJKe HHeM da I d t = 

= A (l- g ct)ect AITH Az = Af 
/ KpHBa.R a / H A z = Cu / KpHBaH 6/. 
illTpHXOB a.R KpHBa.R - TO ~e CaMOe 
AITH peaK~HH 11 -p ... 71 n/7 I . 

T a6nH~a I a 

L(H¢<l>ep eH~Hanhmie ce'!eHH.R d a/ dt peaK~HH 11-A z _, 71 A z-1 
Ha .RApax aniOMHHH.R rrpH HMnyn bce PTT_= 3 ,3 rsB /c 

~ - t -1 <bl dt 

2 (rsB/c) 2 - 2 
(fsB/ c) M6 · (f sB/ c) 

0- 0,02 0,01 0,.38 .:!: 0,12 

0,02 - 0,04 0,03 0,90.:!: 0,18 

0,04 - 0,06 0,05 0,93 .:!: 0,20 

0,06 - 0,08 0,0? 0,?9 .:!: 0,21 

0,08 - 0,10 0,09 1,02 .:!: 0,25 

0,10- 0,14 0,12 1,58.:!: 0,26 

0 ,14 - 0,18 0,16 1,75 .:!: 0,.34 

0,18 - 0,22 0,20 1,?3 .:!: 0,41 

0,22 - 0,28 0,25 1,12 .:!: 0,35 

0,28 - 0,.34 0,31 1 , .34 .:!: 0,49 

Ta6nH~a 16 
L(HcWlepeH~HanhHbie c e'!eHH.R da/ dt peaK~H 11 - Az -> 77A z-l 

A z 

Af 

Cu 

Ha HApax MeAH rrpH HMrrynhCe p _= 3 , 3 f sB/c 
11 

~ -t -t 

(fsB / c) 2 (f sB/c) 

0 - 0,04 0,02 

0,04 - 0,08 0,06 

0,08 - 0,14 0,11 

0,14 - 0,22 0,18 

0,22 - 0,40 0,31 

A 
M6 /(fsB/ c)2 

0, 20.!_0,01 

0,50.!_0 , 06 

2 
<bl dt 
. -2 

M6 • (fsB/ c) 

+ 1,32- 0,40 

1,56.:!: 0,45 

2,99 .:!: 0,66 

3,20 .:!: 0,90 

+ 2,19 - 0,90 

Ta6nH~a 2 

g 

18' 8.!_1 ' 3 

14 ,1.!_2 ,1 

da l dt oT -t An.R Az: Af H Cu npHBeAeH~ Ha pHc.3 B BHAe cnnowH~x 
KPHB~x I cooTBeTCTBeHHO ''a" H "6"1. Ha 3ToM >Ke pHcyHKe npHBeAeHo 
AH$$efieH~HanbHOe Ce4eHHe dal dt peaK~HH /2/, H3Mepe HHOe Ha BOAO
POAe 7/ /WTpHXOBa.R KPHBa.R/. CpaBHeHHe KPHB~X "a" H 116 11 CO WTpH
XOBO~ KPHBO~ noKa3~BaeT, 4TO npH t ... Q MHH HMYM B AH$$epeH~Hanb
Hbi X ce4eHH.RX dal dt Ha .RApax Af H Cu s~pa>KeH cHnbHee, 4eM Ha .RA
pax BOAOPOAa. AHanorH4HOe noBeAeHHe <bl dt Ha .RApax yrnepoAa Ha-
6n~Aanoc b npH 3,3 r3B/c / l / H 40 r3B/c / l5~ 0AHaKO cneAyeT 3aMe
THTb , 4TO H3-3a Mana~ CTaTHCTHKH C06~TH~, 3aperHCTPHPOBaHH~X 

Ha MeAHO~ MHWeHH , B~BOA 0 noBeAe HHH da/ dt Ha .RAPe Cu HOCHT 
B 3Ha 4H T en bHO~ CTeneHH Ka4eCTBeHH~~ XapaKTep. 

3 . 2. 3 Kc nepHMe HTanbHoe onpeAeneHHe Z3¢¢ . 

B paMKa x TeopHH MHo roK pa THo r o AH$paK~ HOH Horo pac c e .RH H.R, pa3-
B HTo~ a pa6oTax 1 9 - 121 .AH$$epeH ~Han b Hoe ce4eHHe peaK~H H THna /1 / 
B He KOTOPOM npH6n H>KeHHH MO>KHO On HCaTb $OpMyno~ 

(da l dt)A = (da / d t ) H · Z3¢¢~A, a 1 , a2 ) , 131 

5 



rAe (da/ dt) A - ce4eH!-1e peaKI..ll-11-1 Ha RAPe, (da/ dt)H - ce4eHI-1e peaKI..ll-11-1 
Ha CB060AHOM npOTOHe, a 1 1-1 a2 - COOTBeTCTBeHHO Ce4eHI-1R B3ai-1MO-
Ae~CTBI-1R HaneTai0~1-1X 1-1 PO>KAeHHbiX 4aCTI-1Ll c HYKJIOHaMI-1 RAPa, A -
Maccosoe 41-1CJIO RApa-MI-1WeHI-1. 

3¢¢eKTI-1BHOe 41-1CJIO npoTOHOB B RApe-MI-1WeHI-1 Z3QJ~ onpeAeJIReTCR 
3KCnepi-1MeHTaJibHO nyTeM CpaBHeHI-1R Ce4eHI-1~ peaKI..ll-11-1 /1/ 1-1 /2/, 
npoi-1HTerpl-1posaHHbiX B 3aAaHHOM A1-1ana3oHe nepeAaHHoro 4-1-1Mnynbca 
I t \ • B cooTBeTCTBI-11-1 c pe3yJibTaTaMI-1 aHaJII-13a 3aBI-1CI-1MOCTI-1 Z 3¢¢. 
OT -t B pa6oTe / l / HaMI-1 6biJII-1 Bb16paHbl CJieAYIO~I-1 e npeAeJibl i-1HTerpi-1-
POBaHI-1R Ce4eHI-1~: 0,1 S -t ~ 0,4 (r3B/c) 2 ,AJIR KOTOPbiX 3KCnepi-1MeH
TaJibHO nOATBeP>KAaeTCR npeAnOJIO>KeH!-1e Z J QJ<jJ.= Z J <jJq:j;t) = canst, 

3Ha4eHI-1R Z 3QJQJ~JIR RAep ani0Mi-1Hi-1R 1-1 MeAI-1, Bbi41-1CJieHHble B TOM >K e 
i-1HT e psane -t, paBHbl 

AP AY 11 
Z J QJQJ~ a (0,1 ::; -t ::; 0,4) / a (0 , 1 ~ -t S 0,4) = 4,4 ± 0 ,5, /4/ 

C u C.u H 
Z :J QJQJ.= a (0,1 ~ - t S 0,4) I a ( 0,1 ~ - t ~ 0,4) = 8,2 ± 2,2. /5/ 

AnR cpasHeHI-1R B Ta6n.3 npi-1BeAeHbl seni-141-1Hbl Z 3 ¢¢.AJIR AP 1-1 Cu, 
nony4eHHble B 3Kcnepi-1MeHTax np1-1 6onee BbiCOKI-1X 3Hepri-1RX / Z-4/ . 3a
BI-1CI-1MOCTb 3¢¢eKTI-1BHOrO 41-1CJia HYKJIOHOB B RApe-M!-1WeHI-1 N QJ QJ OT 
A , a 1 1-1 a 2 6brna snepsble paCC41-1TaHa asTopaMI-1 pa6oTbl 1 9l AjlR He

CKOJibKI-1 X RAep B A1-1ana30He 20 ~ A _::; 208. 

Ta 6mu-1a 3 

PJC 
3,3 7,8 40,0 48,0 

rsn/c 

- t 
/fsB/c/2 0,1 + 0,4 o,o + 0,75 o,o + 0,5 o,o • 2,0 

zAl aqxp . 4,4 :!: 0 , 5 4,7 :!: 0,7 4,6 + 1,4 4,7 + 0,7 

zCu aqxp. 8,2 :!: 2,2 5,5 :!: 0,9 8,9 :!: 2,7 4,0 :!: 2 ,1 

CCWIKB. 
~8HHWi /2/ /3/ /4/ pa6oTa 

6 

PHc . 4 . CpaBHeHHe 3KcrrepHMeHTanb
HhiX 3Ha"ieHHi1 3q¢eKTHBHOrO "iHCJia 
HYKJIO HOB N :3 QJQJ· B Hp;pax C, Af , 
Cu H Xe c pe3yJihTaTaMH pa c"ieToB 
3a BHCHMOCTH N3<b¢.= NJ <b<jJ . (A, a1 , a 2 ) 
no TeopHH frr ayoepa • . CrrrromHhre 
KpHBble - Teope TH"ie CKaH 3aBHCH
MOCTb N3¢ ¢.= N 3<bdJ.( A' a z ) 
rrpH a1 = a (11 -p ) =12" M6, a 2 - ce"ie
HHH B3aHMOp;ei1CT BHH TJ -Me30HO B 
C HYKJIO HaMH, X - 3KCrrepHMe HTaJibH!:.Ie 
H Cu - HamH p;a HHbie, o - )J;JIH Hp;pa 

50 
40 

!:::::! 3 0 

""' ~ 20 

! 
II 10 

~ 
:;!B 

6,=321'10 

tO 20 '10 80 160 A 

3Ha"ieHHH )J;JIH Hp;ep C 1 11, Af 
Xe - p;aHHbie pa6oTbi I B! 

P1-1c. 4 I-1JIJIIOCTpi-1pyeT 3aBI-1CI-1MOCTI-1 N 3¢ qr. N3¢ ¢.(A, a 1 , a2 ) , pacc41-1-
TaHHbre npi-1 3aAaHHO~ BeJII-141-1He al =a(r.-pJ=32 M6(P . =3,22 r3B/c / 16/ 

- ) rr -AJIR HeCKOJibKI-1X 3Ha4eHI-11-1 a 2 = a (TJ - HYKJIOH - Ce4eHI-11-1 B3ai-1MO-
Ae~CTBI-1R TJ -Me3oHa c HyKnoHoM. B o6nacTI-1 A < 20 KPI-1Bble nony4eHbl 
I-1HTepnoni-1posaH!-1eM B npeAnono>KeHI-11-1, 4TO N3¢ <P = 1 AJIR A = Z = 1. 
3Kcnepi-1MeHTaJibHble 3Ha4eHI-1R N3QJQJ! npeACTasneHHble Ha pi-1c.4, onpe
AeneHbl KaK N3<jJ<jJ':' 2 3¢¢. A/ Z, rAe z 3<bdJ.- 1-13MepeHHble HaMI-1 3ctxl>eK
TI-1BHble 41-1cna npoToHoB AJIR RAeP C, At 1-1 Cu np1-1 I-1Mnynbce 
3,3 r3B/c. To4Ka AJIR RAPa Xe COOT BeTCTByeT 3Ha4eHI-110 z ;¢¢. = 
= 9,01+ 1 ,58 1-1 nOJiy4eHa B 3KCnepi-1MeHTe Ha KCeHOHOBO~ ny3blpbKOBO~ 
KaMepe-npi-1 1-1MnyJibCe 3,2 r3B/c/ S/ . 

A. !""!~r-.' 0~ C ·A ~= · •~ .... ~ YW:: :!2:! ~-M-~ (."~ C0~0 !-'::~' !:~0rT LA :~ r""! e ::'IAMP~T = .n ~ l-4~tv .".= 1-4-
HbiX ct>YHKI..ll-1e~ N 3¢¢.CA,a

1
, a2)1wTpi-1XOBaR KPI-1BaR Ha p1-1c. 41 no3BOJIReT 

OnpeAeJII-1Tb Ce4eHI-1e B3ai-1MOAe~CTBI-1R TJ-Me30Hu C HyKJIOHOM a2 = 

=a(TJ-HYKJIOH ) =(13+
6 ) M6 npi-1 3Hepri-11-1 =3 r3B. -5 

4. 3AKJ1104EHH E 

CpasHeHI-1e A1-1ct>ct>epe HI..li-1anbHbiX ce4eHI-1~ B3ai-1MOAe~cTBI-1R "--Me 3o
HOB C I-1MnyJibCOM 3, 3 r 3B/ C CO CB060AHbiMI-1 npOTOHaMI-1 1-1 nfOTOHaMI-1 
s RAPax Af 1-1 Cu s I-1HTepsane · -tMRH .:s; -t :::; 0,4 (r3Bic) noKa3brsaeT , 
4TO AJIR peaKI..ll-11-1 I 1 I MI-1HI-1MYM B ce4eHI-11-1 pacceRHI-1R snepeA I - t $ 
.$ 0, 1 ( r3B/c) 2 I Bblpa>KeH CI-1JibHee, 4eM AJIR peaKI..ll-11-1 121. 3ToT 3¢
ct>eKT MO>KeT 6b1Tb CJieACTBI-1eM npORBJieHI-1R Cni-1H-I-130Cni-1HOBO~ 3aBI-1CI-1-
MOCTI-1 aMnJII-1TYAbl nepe3aPRAKI-1 1-1 BJII-1RHI-1R npi-1Hl.IHna nayn H B RApe / 17/ . 

B pe3yJibTaTe cpasHeHHR ce4eHH~ peaKI..lHH 11/ H 121, npoHHTer
pHposaHHblx s HHTepsane 0,1 S -t s 0,4 (r3Bic)2 , Ha~AeH~e3Ha4eHHR • 
3$$eKTHBHOrO 4HCJia npOTOHOB B RApe aJIIOMHHHR H MeAH: Z 3QJ QJ = 
= 4,4~0,5; z ~¢¢. = 8,2~2,2. B paMKax rnay6epOBCKoro nOAXdAa 
K TeOpHH pO>KAeHHR 4aCTHI..l Ha RAPaX C HCnOJib30BaHHeM H3MepeH HbiX 
B 3Kc nepHMeHT ax seJIH4HH Z 3QJQJ . AJIR RAeP C, Af , Cu , Xe H pe-
3YJibTaToB TeopeTH4eCKHX pac4eToa Konb6 Hra H MapronHca / 9/ nony-
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4eHa 04eHKa Ce4eHHR 8SaHMOAeHCT8HR ry-MeSOH08 C HyKnOHaMH: 
+6) a(17N)= (13_

5 
IM6 npH HMnymce -3 rsB/c. 

B saKmo4eHHe a8TOPbl nonbSYIOTCR cny4aeM, 4T06bl no6naroAaPHTb 
A.M.6anAHHa sa nOAAePmKy H 8HHMaHHe K pa6oTe, B.H.H8aHo8a, 
B.A . KpaMapeHKo, B.H.npoxopo8a, 6.M.CTap4eHKO sa y4acTHe 8 Hs
MepeHHRX H B.M.H3biOP08a sa noMo~~ 8 ~HTHpo8aHHH sKcnepHMeHTanb
H~x AaHH~X Ha 38M. 
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PyKonHcb nocTynHna 8 HSAaTenbCKH~ OTAen 
8 HIOHR 1983 rOAa. 

ApxHnoa 8.8 . H AP· Pl-83-386 
HccneAOBaHHe peaK~HH PO*AeHHA ~-Me30HOB Ha AAPaX anOMHHHA H MeAH 
tr--Me30HaMH npH HMnynbCe 3,3 ra8/C 

npeACTaaneH~ peaynbTaT~ 3KCnepHMeHTaflbHOrO HCCfleAOBaHHA peaK~HH PO*
AeHHA ~-Me30HOB Ha AAPaX an~MHHHA H MeAH nHOHaMH npH HMnynbce 3,3 raB/c. 
nony4eHH~e 3Ha4eHHA AH~epeH~HanbH~x ce4eHHH da/ m peaK~HH a HHTepaane nepe 
AaHH~X HMnynbCOB · t!'.IIIH .$ - t .$ 0, 4 ( raB/c ) 2 cpaBHHBaiOTCA C peaynbTaTaMH, 
nony4eHH~MH paHee AflA peaK~HH Ha cao60AHOM npoToHe. OnpeAeneH~ 3Ha4eHHA 
3~eKTHBHOrO 4HCna npOTOHOB B RAPe anDMHHHA H MeAH. 8 paMKaX rnay6epoa
CKOrO nOAXOAa K TeOpHH PO*AeHHA 4aCTH~ Ha AAPaX no 3KcnepHMeHTaflbH~M 3Ha-
4eHHAM Z3¢¢ AnA AAeP C, Af , Cu , Xe nony4eHa o~eHKa ce4eHHA o ( ~ -HyK
noH) npH 3HeprHH -3 raB. 

Pa6oTa B~nonHeHa B na6opaTOPHH B~COKHX 3HeprHH OHRH. 

npenpHHT 06oeAHHeHHOro HHCTHTyTa AAePHWX HCCneAOBaHHH, AY6Ha 1983 

Arkhipov V.V. et al. Pl-83-386 
Study of ~ Production Reaction on Aluminium and Copper Nucle i 
in a "--Beam at 3 . 3 GeV/c 

The rr-Az~ ~Az.J .~~yy reaction on Af and Cu nuclei at a 3.3 GeV/c 
2 

beam momentum has been studied over a range of t from tmin to -0.4(GeV/c). 
The results are compared with previous ones obtained during measurements 
of the reaction rr-p ~ ~n with I I quid-hydrogen target. In the differential 
cross section fo r the reaction on nuclear targets, a minimum in the forward 
direction at -t .$ 0 . 1 (GeV/c) 2 is deeper than for hydrogen. In the frame
work of incoherent particle production theory, the mea1ured eff ective num
bers of protons in aluminium and copper nuclei are z:t1 = 4.4 ±0.5; Z ~fi = 
= 8 . 2±2 . 2. Our results, together with other ones obtained from measure-

• 1 ments on carbon and xenon nuclei, allows a determination of the ~-nucleon 

cross section o = (13~~) mb at = 3 GeV. 

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

Prepr int of the Joint Institute for Nuclear Resea rch. Oubna 1983 

nepeBOA O.C.BHHOrpaAOBOH. 


