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nerpos H.H. P15 - 10075 

K sorrpocy o iiAexaHH3Me Heynpyroro pacceSIHHSI rr- Me30HOB 

S!Jlp8MH 

Ha OCHOBe 8HanH3a HMeiOIUHXCSI SKCIIepHMeHTanbHblX Jl8HHblX IIO Heynpy

rOMy pacceSIHHIO IIOnOlKHTenbHblX H OTpHUBTenbHbiX 1T -Me30HOB SIJlPBMH 

yrnepOJla, cpOTOSMynbCHH H CBHHU8 IIOK83biBaeTCSI, 'iTO IIpH SHeprHSIX 

E - 200 MsB BKnaa B pacceSIHHe JlHarpaMMbi, B KOTopoll rraaaJOIUHll rr -Me3oH 

KB83Hyrrpyro pacceHBaeTCSI Ha S!Jlpe-OCTBTKe,cHnbHO IIOJlBBneH IIO cpaBHeHHIO 

C BKnaJlOM JlHarpaMMbi 0 COOTBeTC·TBYIOilleli KB83HyrrpyrOMy pacceSIHHIO Hane
T8101lleli 'i8CTHUbl Ha SIJlepHOM HyKnOHe. 

Pa6ora BbiiionHeHa B Jla6opaTOPHH SIIlepHbiX rrpo6neM OH.HH. 

Coo6~eHHe 06be~HHeHHoro HHCTHTyTa a~epHNX Hcc~e~oaaHH~ 
,lly6Ha 1976 

Petrov N.I. P15 - 10075 
On the Mechanism of Inelastic Pion Scattering 

by Nuclei 

The analysis of available experimental data on the 
inelastic scattering of positive and negative pions by 
carbon, photoemulsion and lead nuclei has shown that 
atE -200 MeV the contribution of the scattering diag
ram, where the incident pion is scattered quasi-elastical
ly on the nucleus-residue, is essentially suppressed 
compared to that of the diagram corresponding to ~he 
quasi-elastic scattering of the incident particle on 
the nuclear nucleon. 

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

Communication of the Joint Institute for Nuclear Research 

Dubna 1976 

<0 1976 061>e0UH€HHI>IU UHCJIUIIIY8 JIOepHI>IX UCCA€0060HUU ,[!y6Ha 

B p.ll.IJ.e pa6oT /l •21 npu HHTepnpeTauuu ,IJ.aHHhiX no 
HeynpyroMy pacce.IIHHIO T7 -Me 30HOB .ll,IJ.paMH B 06JiaCTH 
3Hepruii 1007200 M:JB uap.ll.IJ.Y c ,IJ.HarpaMMoii /1/ npo
uecca np.IIMoro Bbi6uaauu.ll uaneTaiOlll,eii qacTuueii .ll,IJ.epuoro 
HyKJIOHa HCllOJib3yeTCJI TaK>Ke ,IJ.HarpaMMa /2/, B KOTOpOH 
3Ta qacTuua pacceuaaeTc.ll ua .ll,IJ.pe- ocT a TKe. 

A-1 
N 

/1/ /2/ 

llpu Bhi'IHCJieHHH o6eux ,IJ.HarpaMM npe,IJ.nonaraeTC.Il, 
'ITO Ce'leHHJI pacCeJIHHJI HaJieTalOlll,eH 'laCTHLJ,hl .ll,IJ.epHhiM 
HYKJIOHOM H Jl,II,poM-OCTaTKOM paBHbl COOTBeTCTBYIOlli,HM 
ce'leHH.IIM cao6o,IJ.uoro pacce.IIHH.Il. O,IJ.uaKo npu TaKOM pac
cMoTpeHHH ynycKaeTC.Il H3 BH.D.Y TO 06CTO.IITeJibCTBO, 'ITO 
npu ynpyroM pacce.IIHHH uaneTaJOlll,ero rr -Me3oila c 3ueprueii 
1007200 M:JB .ll,IJ.py-ocTaTKY nepe,IJ.aeTC.Il 3HeprH.Il, KoTo
pa.ll B llO,IJ.aBJIJIIOlll,eM 'IHCJie coy,IJ.apeHHH MeHbWe 3HeprHH 
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CBjiJH 3TOrO jl)l.pa-OCTaTKa B Ha'laJILHOM jl)l.pe. flo 3TOH 

npH'IHHe paccejiHHe a npasoii sepwuHe AHarpaMMbl /2/ 
HeJib3jl C'IHTaTb KBa3HynpyrHM H CJie)l.yeT O)KH)l,aTb, 'ITO 

HCTHHHOe Ce'leHHe pacCejiHHjl Ha CBjl3aHHOM ji)J.pe-OCTaTKe 

6y)l.eT BO MHOrO pa3 MeHLWe Ce'leHHjl CB060)l.HOrO paCCeji

HHjl. HanpoTHB, a 6oJILWHHCTBe cnyqaes ynpyroro coy)l.a

peHHjl TT -Me30Ha CO CB060)l.HbiM HYKJIOHOM 3HeprHjl, nepe

)l.asaeMajl 3TOMY HYKJIOHY, 3Ha'IHTeJILHO 6onLwe 3Hepruu 

CBjiJH ero a jl)l.pe, H JaMeHa ceqeHHjl paccejiHHjl Ha CBjiJaH

HOM HYKJIOHe a npasoii sepwuHe )l.HarpaMMLI I 1/ ceqeHHeM 

cso6oAHOro paccejiHHjl jiBJijleTcjl 6onee HJIH MeHee onpas

AaHHOH. TaKHM o6pa30M, yKa3aHHoe sblwe o6cTOjiTeJILCTBO 

MO)KeT npHBO)l,HTb K no)l,aBJieHHIO BKJia)l,a )l.HarpaMMbl /2/ 
no cpaBHeHHIO C BKJia)l.OM )l.HarpaMMbl /1/. 

HMeiOII.\Hecjl 3KcnepuMeHTaJILHLie )l.aHHble no Heynpyro

MY paccejiHHIO rr -Me30HOB a o6nacTH 3Hepruii 100 7300 M3B 
noJBOJijiJOT nposecTH nposepKy c)l,enaHHoro JaKJIIO'IeHHjl. 

Ecnu )l.eiicTBHTeJILHO npe)l.nOJIO)KeHHe o 3aMeHe ce'leHHH 

pacCejiHHjl B npaBLIX BepWHHaX )l.HarpaMMbl COOTBeTCTByi0-

11.\HM Ce'leHHeM CB060)l.HOrO paCCejiHHjl jiBJijleTCjl XOpOWHM 

npH6JIH)KeHHeM )l.Jijl o6eHX )l.HarpaMM, TO COOTHOWeHHe BKJia

)l.OB )l,HarpaMM B Heynpyroe pacCejiHHe rr -Me30HOB ji)l.pOM 

paBHO OTHOWeHHIO Ce'leHHH pacCejiHHH HaJieTaiOll.{ero rr -Me-

30Ha Ha CB060)l.HOM HYKJIOHe H Ha CB060)l.HOM H)l.pe- OCT a TKe. 

H3secTHO, 'ITO, Ha'IHHaH c MaccosLIX queen A ::::_ 10, 
ce'leHue ynpyroro paccejiHHjl rr -Me30HOB c 3Heprueii 100-
300 M3B Ha H)l.pe 6onLwe ceqeHHH ynpyroro pacceHHHH 

Ha HYKJIOHe. fi03TOMY )l.JIH BCeX H)l.ep, Ha'IHHaH, CKa)KeM, 
•2c ~ c H)l.pa yrnepo)l.a , rnaBHLIH BKJiaA a Heynpyroe pacceH-

HHe TT -Me30HOB )l,OJI)KHa )l.aBaTb BTOpaH )l.HarpaMMa, npH'IeM 

ee OTHOCHTeJILHblH BKJia)l. B ce'leHHe 6y)l.eT paCTH no Mepe 

ysenuqeHHH Maccosoro qucna H)l.pa. 

Y'leT H)l.epHoro nornomeHHjl MO)KeT TOJILKO ycHJIHTL 

OTHOCHTeJibHblH BKJia)l, BTOpOH )l.HarpaMMbl. TaKHM o6pa30M, 

xapaKTepucTHKa Heynpyroro paccejiHHH rr-Me30HOB 6y)l.eT 

B OCHOBHOM onpe)l,eJIHTbCji CBOHCTBaMH BTOpOH )l.HarpaMMbl. 

B qacTHOCTH, yrnoshle H 3HepreTH'IeCKHe pacnpe)l.eJieHHH 

Heynpyroro paCCejiHHjl TT -Me30HOB )l.OJI)KHbl nOBTOpjiTb aHa

JIOrH'IHbie pacnpe)l.eJieHHH ynpyroro pacceHHHjl Ha jl)l.pe

OCTaTKe, B3j1Tble C yqeTOM pa3Ma3biBaHHjl, o6yCJIOBJIHBae

MOrO «<JepMHeBCKHM )l.BH)KeHHeM H)l.epHbiX HYKJIOHOB. 3TO 
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03HaqaeT, 'ITO no)l.aBJIHIOIUee KOJIH'IeCTBO Heynpyroro pac

CeHHHH rr -Me30HOB )l.OJI)KHO 6biTb cocpe)l.OTO'IeHO B nepe)l.HeH 

nonyc«<Jepe, a HX 3HeprHH He )l,OJI)KHbl CHJibHO OTJIH'IaTbCH 

oT HaqanLHOH. YKa3aHHhle xapaKTepucTHKH Mano H3MeHjiTCjl 

H B TOM CJiyqae, eCJIH BTOpyiO )l.HarpaMMY )l.OnOJIHHTb )l.Har

paMMOH, B KOTOpOH pacceHHHbiH Ha jl)l.pe-oCTaTKe TT -Me30H 

3aTeM nepepacceHBaeTCH Ha HYKJIOHe, HCnyll.\eHHOM HaqaJIL

HbiM H)l.pOM B JieBOH BepWHHe. 

Ha puc. 1-3 H 4-7 npe)l.cTasneHLI yrnoBLie u 3HepreTu

qecKue pacnpe)l.eJieHHjl Heynpyroro paccejiHHH rr-Me30HOB 

Ha H)l.pax yrnepo)l.a, 4JoT03MYJibCHH H CBHHIJ,a H3 pa60T 
3

-
5

,. 

3HaK H HaqaJibHaH 3HeprHH TT -Me30Ha yKa3aHbl Ha Ka)K)l,OM 

pHCYHKe. 

lf3 pUC. 1-3 BH)l.HO, 'ITO HH B O)l.HOM H3 npe)l.CTaBJieHHbiX 

yrnoBLIX pacnpe)l.eJieHHH ReT npeo6na)l.aiOII.\ero pacceHHHH 

a nepe)l.HIOIO nonyc«<Jepy, a, HanpoTHB, ceqeHHe paccejiHHH 

Ha yrnLI 8" 90" 6onLwe ceqeHHjl pacceHHHjl Ha yrnLI 

8 < 90°. TaKajl KapTHHa AOJI)KHa HMeTL MecTo, ecnu rnaBHblH 

BKJiaA a Heynpyroe paccejiHHe )l.aeT paccejiHHe HaneTaiOII.\HX 

TT -Me 30HOB OT)l.eJibHbiMH H)l.epHbiMH HYKJIOHaMH. 

dO'/d~ ~Eo= 195 M3B + 
20 + 
16 
12 

++++ 8 
~ 

0 30 90 150 8, rpaA 

Puc. 1. Yz;weoe pacnpeoe.lleHue Heynpyzo- pacceJIHHbiX 
rr+- Me3oHoe JlOpaMu yz.11epooa. 
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N 

16 

11, 

12 

10 

8 

6 

I, 

2 

£0 = 210! 20 M3B 

~0 0 

Puc. 2. Y2A080e pacnpeoeAeHue rr 
pacceJIHHbrX Ha JIOpax ~Om03MYAbCUU. 

di 
dw 

160 £ 0 = 250.M3B 

11.0 

120 

~:~ ~ I 
60 

,a 
20 

L 
I I 

l 
1 

-t,o Cos 8 

- Me30H08, Heynpyzo-

l 

0 30 60 90 120 150 180 B,epaiJ. 

Puc. 3. YzAo8oe pacnpeoeAeHue .,--Me30H08, Heynpyzo
pacceJIHHbiX JIOpaMU C8UHija. 

6 

' ' 

) 

Nt a) 

~2~ £0 = 195 M3B 
32~ 

~.,!~ I I 2' 

0) 

161- ~ I 76 

!U ... ~ ~ 8 

' . L 
u '0 80 120 160 0 ~ 80 120 160 E, M3B 

Puc. 4. 3Hepzemu'lecKuii cneKmp n + -Me30H08, Heynpyzo
pacceJIHHbiX 8 UHmep8aA Y2A08 i\ f<l = 120 - 180" Ha JIOpe 

12 C . a/ 3KcnepuMeHmaAbHblii, 6/ pac'lemHblil cneKmpbl 
OAJI rr - Me3oH08 c E 0 = 230 M3B. 

Nt Eo= 195 M3B 
a) Nf 6) 

16t 
16 

12 12 

8 8 

I. 

II, I I I I I .. 
0 60 120 180£, M3B 0 60 120 8) E, M3B 

Puc. 5. 3Hepzemu'lecKuii cneKmp rr +- Me30H08, Heynpyzo
J?qCCeJIHHbiX 8 UHmep8aAe ;Y2A08 fl@ = 0 - 60 ° Ha JIOpe 
12C. a/ 3KcnepuMeHmaAt.HbiU, 6/ pac'lemHt.lil cneKmpbl OAJI 
rr- Me3oHo8 c r. o = 230 M3B. 
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N 

36 

32 

28 

2' 
20 

16 

12 

8 

' 

£0= 210 ~ 20 M3B 

0 30 60 90 120 160 180 210 £ M::~B 

Puc. 6. 3Hepzemut.~ecKoe pacnpeOe/leHue rr-- Me3oHoe, He
ynpyzo.pacceJIHHbiX Ha .110pax (/jomo.JMY/IbCUU. 

N 

20 

16 

12 

8 

4 

-

'"" 

~ 

~ 

~ 

I 

40 
I I 

80 120 160 200 E M::~B 

Puc. 7. 3Hepzemut.~ecKoe pacnpeoe/leHue rr - Me3oHoe, He
ynpyzo-pacceJIHHbiX JIOpaMU C8UHijQ. 
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AuanorH'IHblH BblBOJJ. cne)J.yeT H3 paccMoTpeHHJI 3Hep

reTH'IeCKHx pacnpeJJ.eneuuB:. B npeJJ.CTaBneHHblX 3HepreTu

qecKHX cneKTpax I puc. 4- 7/ neT npeo6na)J.aHHJI pacceJIHHbiX 

'laCTHI.J, C 3HeprHeH, 6nH3KOH K Ha'laJibHOH, a, HanpOTHB, 

npeo6na)J.aiOT 'laCTHI.J,bi, 3HeprHJI KOTOpbiX MeHbWe DOJIOBHHbl 

Ha'laJibHOH. 
;•l .' 

B Ta6nuu.e, 3aHMCTBOBauuoB: H3 pa6oTbi · ·, npoH3Be.D,e-

uo cpaBHeHHe 3KCnepHMeHTaJibHblX H Bbl'IHCJieHHblX cpe)J.HHX 

3HaqeuuB: 3Hepruu ueynpyro-pacceJIHHbiX rr ± -Me30HOB JI.D.-
. + 

paMH yrnepo.D,a; Ha'laJibHbie 3HeprHH rr- - Me30HOB paBHbl 

195 H 230 M .JB cooTBeTCTBeHHO. BLI'IHcneHHble 3HepreTH

'leCKHe cneKTpbi u cpe.D,uue 3Ha'leHHJI 3Hepruu 6blJIH nony

'leHbi npu pac'leTe KacKa.D.a B JIJJ.pe yrnepo.D,a no.D. JJ.eB:cTBHeM 

rr-Me30HOB c 3HeprueB: 230 M.JB, BblnonueHHOM c y'leTOM 

npou.ecca 3axaaTa rr-Me30HOB u B npeJJ.nono~eHHH o TOM, 

'ITO 7T- Me30Hbl pacceHBaiOTCJI TOJibKO Ha OT.D,eJibHblX JI)J.ep

HbiX HyKJIOHaX. 

.H.D,po 

-
12c 

t2c 

3ueprHJI 

H 3HaK 

Me3oHa 

195/+/ 
230/-/ 

Ta6Auija 

Cpe.D,HJIJI 3HeprHJI I M.JB/ 

(") = 0 - 60" 0>= 120 - 180° 
On biT Pac'leT On biT Pac'leT 

107 - 74 
107 128 88 94 

Cornacue 3KcnepuMeuTaJibHblX H Bbl'IHcneHHblX cneKT

poa I puc. 4,5/, a TaK~e 3KcnepuMeHTanbHbiX H Bbl'IHcneu

HbiX cpe)J.HHX 3Ha'leHHH :meprHH /CM. ma6/IU!lY/ rOBOpJIT 

0 TOM, 'ITO Heynpyroe pacceJIHHe rr - Me30HOB JI.D,paMH 

o6yCJIOBJIHBaeTCJI pacceJIHHeM HaneTaiOII.J,HX 'laCTHI.J, OT.D,eJib

HbiMH JI.D,epHbiMH HYKJIOHaMH. AuanorH'IHble BblBOJJ.bl cne

.IJ.YIOT H3 MHOrHX )J.pyrHX pa60T, DOCBJIII.J,eHHblX 3KCnepHMeH

Ta1IbHOMY HCCJie.D,OBaHHIO Heynpyroro pacCeJIHHJI 7T -Me3o

HOB JI.D,paMH, B 'laCTHOCTH, H3 pa60Tbl 6. B KOTOpOH H3yqa

JIOCb B3aHMO.D,eHCTBHe OTpHI.J,aTeJibHblX rr - Me30HOB C JI)J.paMH 

yrnepo.D,a H cauuu.a npu 3Hepruu 125 M3D. 
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TaKHM o6pa3oM, npe~cTaaneHHble 3KcnepHMeHTanLHLie 

~aHHLie ~eHCTBHTenLHO CBH~eTenLCTBYIOT 0 TOM, 'ITO BKna~ 

~HarpaMMLI 121 a Heynpyroe pacceJIHHe rr -Me3oHoB Jl~
paMH CHJ1LHO llO~aaneH. 

B pa6oTe / 1, ~HarpaMMa 121 npHaneKanacL ~n11 o6'LJIC

HeHHJI pe3ynLTaToB onLITa /7 I no H3MepeHHIO ce"'eHHH 

o6pa30BaHHJI Jl~ep llC , lJN H 15 0 llpH 6oM6ap~HpOBKe 
Jl~ep 12 C , 

14
N H 

160 COOTBeTCTBeHHO llOJ10>KHTeJ1LHblMH 

H oTpHuaTenLHLIMH rr -Me3oHaMH c 3HeprHeB. 180 M3B. 
B HeB. 6Lmo noKa3aHo, 'ITO MO>KHO ~o6HTLCJI Hennoxoro 

cornaCHJI 3KCnepHMeHTaJ1LHLIX H pac"'eTHblX OTHOilleHHH 

Ce"'eHHH 

a [(17 + + A) .... (A -1) + ... ] ----------' 
a [ ( 17- + A ) .... ( A - 1 ) + . . . ] 

ecnH yqecTL HapB~Y c ~HarpaMMOH I 11 H ~HarpaMMY 121. 
A6coniDTHble ce"'eHHJI H ~pyrHe xapaKTepHCTHKH npouecca 

Heynpyroro pacceBHHJI a 3TOH pa6oTe He aHanH3HpoaanHcL. 

AHanH3, npoae~eHHLIH a HaCTOJill.l,eH JaMeTKe, noKa3LI

aaeT, O~HaKO, 'ITO H3 paCCMOTpeHHJI TOJ1LKO OTHOllleHHH 

Ce"'eHHH HeJ1L3JI C~enaTL BLIBO~ 0 HaJ1H'1HH Cyll.l,eCTBeHHOrO 

aKna~a ~HarpaMMLI 121 a Heynpyroe pacceBHHe 17 -Me3o

HOB Jl~paMH. 
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Pe.aKonnerH.H )l(ypHana 34A>I coo6maeT, YTO BLillleii 

B CBeT )l(ypHaJI "<1>H3HKa JJieMeHTapHLIX "'aCTHU H aTOMHOrO 

.H,apa"', TOM 7, Bblll. 3. f10.UDHCaTbC.H Ha )l(ypHaJl MO)I(HO 

B areHTCTBaX H OT,aeJieHH.HX "COID3DeYaTH", B OT.IIeJleHH.HX 

CB.H3H, a TaK)I(e y 06llleCTBeHHbiX pacnpocTpaHHTe11eH. 
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