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Ao nocneAHero speMeH~ ~H$OpMa4~R o B3a~MOAe~cTB~~ n~oHoB 
C nerK~M~ RAPaM~ nony4anaCb B OCHOBHOM nyTeM C~CTeMaT~4eCKoro 
~3y4eH~R npo4ecca ynpyroro paccenH~R n~oHoB Ha RApax, B 4aCTHo­
CT~ - B cny4ae Ae~Tep~R, a TaK~e RAep 3He ~ 4He /l~04eB~AHO, 
4TO B AOnonHeH~e K 3TOMY Ba~eH aHan~3 ~ npo4eCCOB Heynpyroro 
n~oH-nAePHoro B3a~MOAe~CTB~R. Ha cospeMeHHOM yposHe oco6eHHo 
~HTepecH~ 3Kcnep~MeHT~ no ~ccneAoBaH~~ yrnos~x KoppenR4~~ BTo­
P~4HbiX 4acT~4, np~ 3TOM aHan~3~PY~TCR pa3n~4Hble MexaH~3Mbl n~oH­
RAepHoro B3a~MOAe~cTB~R. Oco6eHHO 4eHH~ 3Kcnep~MeHT~, no3BOnR~­

~~e CAenaTb nonH~~ K~HeMaT~4eCK~~ aHan~3 co6~T~~ B3a~MOAe~CTB~R. 
YnpasnneMaR CTP~MepHaR KaMepa-M~weHb KaK pa3 no3BOnReT s~non­
HRTb TaK~e ~ccneAOBaH~R. 

0AHO~ ~3 ~HTepecH~X peaK4~~ RBnReTCR peaK4~R B~6~BaH~R OAHOro 
HyKnoHa np~ B3a~MOAe~cTB~~ n~oHoB c RAPaM~. B HacTon~e~ pa6oTe 
M~ npeAcTaBnReM pe3ynbTaT~ ~3y4eH~R npo4ecca 

17 ± + 4 He -+ 17 ± + p + 3 H 

np~ 3Hepr~~ nepB~4Horo n~oHa, pasHo~ 156 M3B. 3Kcnep~MeHT 6~n 
BblnOnHeH C nOMO~b~ CTp~MepHOil! KaMepbi-M~WeH~, HanOJleHHO~ I eJIVIeM 

np~ AaBneH~~ 4 aTM ~ OKpy~eHHO~ ynpaBnR~~~M rOAOCKOnOM C4~HT~n­
nR4~0HH~X c4eT4~Kos. KaMepa pa6oTana Ha n~oHHoM ny4Ke oT c~Hxpo-
4~KnoTpoHa O~H~. Pa36poc no ~MnynbcaM n~oHOB np~ 3TOM cocTaBnRn 
/375/%, np~MeCb M~OHOB ~ 3neKTpOHOB B ny4Ke ~3MepRnaCb C no­
MO~b~ 4epeHKOBCKoro c4eT4~Ka nonHero norno~eH~R. 

Ha p~c.l noKa3aH~ ~3MepeHH~e A~$$epeH4~anbH~e ce4eH~R npo-
4ecca KBa3~ynpyroro pacceRH~R 

np~ 3Hepr~~ 156 M3B. B~AHO, 4TO B o6~eM noBeAeH~e 3T~x ce4eH~~ 
cneAyeT noBeAeH~~ ce4eH~~ cso6oAHOro 17N ynpyroro paccenH~R. 
CneAyeT OTMeT~Tb, 4TO B cny4ae nono~~TenbHbiX n~OHOB OH~ MeHbWe, 
4eM Ce4eH~R 17+ p -pacceRH~R, a B cny4ae OTP~4aTenbH~X n~OHOB 
~Me~T np~MepHO TaKy~ ~e sen~4~HY, '4TO ~ Ce4eH~R 17 p -paCCeRH~R, 

$~T~PYR A~$$epeH4~anbHble ce4eH~R c noMo~b~ non~HoMoB ne~aHA­
pa ~ ~HTerp~pyR no yrnaM pacceRH~R n~oHa, nony4aeM nonH~e ce4e­
H~R npo4ecca KBa3~ynpyroro pacceRH~R. 3T~ ce4eH~R ~Me~T cneAy~­
~vte 3Ha4eH~n: 

a (17+ p 3H) 

a(77-p 3 H) 

76,0.!3,3 M6, 

2 1 , 9.! 1 , 3 M6 , 
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Pac, I , .OmlxiJepeH~HanbHbJe ceqemm 
peaK~Hii TT ± 4 He ... TT± p 3 H npH 3HeprHH 

156 M3B, CnnoiJIHbiMH nHHHHMH noKa-
3aHo noBegeHHe gH~~epeH~HanhHh~ 
ce'!eHHH ynpyroro TT+p-pacceHHHH npH 

150 M3B I 21 H rr p-pacceHHHH npH 

152 M3B 131. 6- F.Balestra et al, 
gTIH rr+ npH 145 M3B I 41; l -
Yu.A.Budagov et al. gnH rr- npa 

153 M3B I 5 I; o H • - pe3ynhTaThi 
gaHHOJI pa50Tbl gTIH TT +. li TT -Me30HOB 
COOTBeTCTBeHHO, 

Pur ? nr"'ntJt-ta ':~"~~::::;: :;:.:..::~~~;~ .... 

rr ± 4 He ... rr± p 3H. CnnoiJIHOH nHHHefi 
noKagaHo noBegeHHe ce'leHHH ynpy­
roro rr + p -pacceHHHH I 61, nyHKTHp­
HOII - rr -p -pacceHHHH 17 I. 6 -
F • Ba 1 e s t r a e t a 1. I 4 I ; l 
Yu,A,Budagov et al. 151; o H • -
N,f:,KogogaeB H gp. 181 gnH rr +-
H rr--Me30HOB COOTBeTCTBeHHo; 0 

H • - pe3YTibTaTbl gaHHOll pa50Tbl 
gnH TT+ H TT- COOTBeTCTBeHHO, 

3Ta 8eJlH4HHa n04TH 8 TpH pa3a MeHbWe OTHOWeHHR Ce4eHH~ ynpyroro 
rr+p- H rr-p- pacceRHHR. l-13MepeHHbte HaMH ce4eHHR o (rr+ 1!3 H) H o (~-p3 H) 
noKa3aHbt Ha pHc.2, OHH cornacyKJTCR c pe3ynbTaTaMH, nony4eHHbiMH 

APYrHMH a8TopaMH. 
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Pac, 3, PacnpegeJieHHe rr p 3H -co5biTHH 
npH )56 M3B B 3aBHC!iMOCTH OT yrna 
Me~y cnegaMH pacceHHHoro naoHa 
H npoToHa gnH rr+ lpac,Jal- H TT­

IpHC,JBI - Me30HOB cooTBeTCTBeHHo, 
PacnpegeneHHe 3THX JKe co5biTHH no 
3!lxl>eKTHBHbiM Mac caM TT + p I pac, 361-
H rr-p lpac,3rl - CHCTeMbi, 3aiJITpH­

xoBaHbi pacnpegeneHHH couhiTHII 
c 8

77
p< 90° , KpHBble onHCbiBaJOT pac­

npegeJieHHe C05b!THH B COOTBeTCTBHH 
C HMe~mHMCH ~a30BbiM llpOCTpaHCTBOM 
H C y'!eTOM B036~eHHH f't.. -pe30HaHca, 

EcnH npeAnono~HTb, 4TO npo4ecc 
K8a3Hynpyroro pacceRHHR 8 OCH08HOM 

onpeAenReTcR K8a3Hceo6oAH~M "P -pac-
ceRHHeM, TO KHHeMaTHKa np04ecca 
AOll*Ha fi~Tb nOA06Ha KHHeMaTHKe rrp 

MJrp,(MlB) ynpyroro pacceRHHR H, 8 4aCTHOCH1, 
yron Me~AY 8~XOAR~HM nHOHOM H npo­

TOHOM AOn*eH npe8~WaTb 90°. lla pHc.3a H 38 noKa3aHo pacnpeAene­
HHe co6~THH K8a3Hynpyroro pacceRHHR 3aPR~eHH~X nHOH08 8 3a8HCH-

a.p. (rpan) 

MOCTH OT KOppellR4HOHHOrO yrna (JTTD MemAY ClleAaMH 8~XOAR~ero nHo-
Ha H npoToHa, a TaK*e npH8eAeH~ KPH8~e, onHC~8a~He pacnpeAene­
HHe cofi~THH 8 COOTBeTCT8HH C HMe~HMCR ¢a308~M npOCTpaHCTBOM 
H c y4eToM eo36Y*AeHHR 6 -pe3oHaHca. CneAyeT OTMeTHTb, 4TO 4Hc­
no cofi~HtH C 8 < 90° COCTaBJlReT ecero llHWb /19+2/% H /18+3/% rrp - -
OT nollHOrO 4HClla COfi~THH 8 Clly4ae TT+- H TT- -Me30H08 COOTBeTCT-

BeHHO, 

Ta6nHI..\a 

fipo~eHTHOe COAep~aHHe C06b!THH C 8 >90° B pa3TIH'!H~ 
TTP + + -

yrnoBux HHTepBanax pacceHHHH nHOHOB I N - gnH rr H N -

)J,JlH TT- -Me30HOBI 

f't..(JTT' 20+60 60+100 100+140 140+170 
rpag 

N+ ,% 64+9 81+12 94+12 99+16 

N-,% 81+19 78+14 88+15 88+28 

B Ta6nM4e npHBOARTCR 4H¢p~, xapaKTepH3Y~He npo4eHTHoe coAep­
*aHHe co6~THH c 6rrp>90° e pa3llH4H~ yrnoe~x HHTepeanax pacceRHHR 
nHoHa IN+ - e cny4ae pacceRHHR nono*HTellbH~x H N- - e cny4._ae 
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oTp~ 4aTenbH~x n~oHo8/, B cny4ae rr+-Me30H08 3To npo4eHTHoe co­
AepmaH~e pacTeT c pocToM yrna pacceRH~R, ~ np~ 6onbw~x yrnax 
pacceRH~R, no-8~A~MOMY, npeo6naAaeT MeXaH~3M K8a3~C8060AHOrO 
pacceRH~R n~oHa Ha npoToHe. B cny4ae rr--Me3oH08 3To coAepmaH~e 
6onee ~n~ MeHee He 3a8~C~T oT yrna pacceRH~R n~oHa. 3To pa3n~4-
Hoe no8eAeH~e o6ycno8neHo, no-8~A~MOMY, 8036YmAeH~eM pa3n~4H~x 

~30Cn~H08~X COCTORH~~ np~ pacceRH~~ nono*~TeflbH~X ~n~ OTP~4a­

TeflbHbiX n~OH08. 
Ha p~c.36 ~ 3r noKa3aHo pacnpeAeneH~e co6~T~~ K8a3~ynpyroro 

pacceRH~R 8 3a8~C~MOCT~ oT 3<)><)>eKT~8HO~ MaCCbl (rrp) -c~cTeMbl, Pac­
npeAeneH~e co6biT~~ c errp > 90° ~MeeT pe3oHaHcHoe no8eAeH~e, ero 
4eHTP TRmecT~ pacnonomeH 8 pa~oHe MaCCbl nep8oro 6ap~oHHoro pe-
30HaHcaj1232 M3B/. Kp~8~e nony4eH~ ~3 pac4eTa no <)>a3o8oMy npocT­
paHCT8Y C y4eTOM 8036Y*AeH~R ~-pe30HaHca. 

~13 Hawero K~HeMaT~4ecKoro aHan~3a MO*HO 3aKn~4~Tb, 4TO Mexa­
H~3M peaK4~~ K8a3~ynpyroro pacceRH~R rr ± + 4 He -+ rr± + p +3H onpeAenR­
eTcR K8a3HC8060AH~M rrp-pacceRHHeM C 8036Y*AeH~eM ~-pe30HaHca. 
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28 H~flR 

8 H3AaTeflbCKH~ OTAen 
1983 roAa. 

BarrecTpa ~. H AP· pl-83-556 
KBa3Hynpyroe pacceaHHe nHOHOB Ha 4He 

H3yqeHa peaK~HH KBa3Hynpyroro pacceHHHH 3apa~eHHb~ DHOHOB 
c 3HeprHeA 156 M3B Ha HApax renHH, 3KcnepHMeHT swnonHeH c no­
MOIJihl'l CTpHMepHOH KaMepbi-MHIIIeHH, HanonHeHHOH renHeM npH AaBne­
HHH 4 aTM, H OKp~eHHOH ynpaBnHIOI!IHM rOAOCKOOOM C~HHTHnnH~HOH­
Hb~ cqeTqHKOB, H3MepeHbi AHcl>4JepeH~HarrhHbie ceqeHHH npo~ecca 
H yrnOBbie KOppenH~HH BTOpHqHb~ qacTH~, H3 BbiDOnHeHIIOrO aHanH3a 
CneAyeT, qTO MeXaHH3M peaK~HH onpeAenHeTCH KBa3HCB060AHbW 
rrp -pacceHHHeM c Bo36y~eHHeM ll-pe3oHaHca, 

p a6oTa BbiTIOnHeHa B Jla6opa TOpHH HAepHblX npo6neM 0l15IH, 

n ............... ,_ ne:- --- -.. ,..._ .. ,... .... ,_..,.. ...... ,.. .. ,,,_,,,,~,OJ rln\,.lr11SIC nL4CtJMDIJI.. Y11...l.Jit:~UtldHHH, ~yUHa 1:;10j 

Balestra F, et al, Pl-83-556 
Quasielastic Scattering of Pions on 4He 

Quasielastic scattering of charged pions on helium nuclei 
has been studied at a pion energy of 156 MeV, Experimental 
results were obtained using a streamer chamber-target filled 
with helium at 4 atm and surrounded by a hodoscope of scintil­
lation counters included in the triggering system, The diffe­
rential cross sections of the quasielastic process were mea­
sured and the angular correlations between the secondary par­
ticles were determined. From the analysis carried out it fol­
lows that the reaction mechanism is determined by quasi-free 
"P -scattering and excitation of the {l-resonance, 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR, 
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