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Isotope Effect in Energy Spectra of Pions Produced 
by 660 MeV protons on Ni and Sn Isotopes 

Isotope effect in processes of production of 77t and 
77- mesons by 660 MeV protons on 58 Ni and 64 Ni , 112 s and 
124s nuclei at 120cz. angle has been investigated. 

The Investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 
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lhy'leHae o6paJOBaHBJI DBOHOB Ha JIApax C , Al , Cu a Pb npo

TOHaMB c 3HepraeA 660 M3B 111noiCaJano, 'ITO npa 6onLmax yrnax 

I(}= 105 ° I DOICaJa TenL cTeneaa B 3&BBCBWOCTH d 2 aIdEd(} - A 8 

paBeH 8- 0,5. 3TO yiCa3WBaeT Ha TO, 'ITO AOJJ .. HYICJJOHOB, DpH

HHMaBWBX y'laCTHe B o6paJOBaHHD DHOHOB, He60JJLWaJI, H OHH 

paCDOJJO)I(eHW Ha DOBepXHOCTH JIApa. 

HccneAOBaHH.II 3HepreTH'IeCICHX CDeiCTPOB MeAneHHWX DHOHOB 

lAO 3HeprHA - 20 M3BI, o6pa30BaHHWX aApOHaMH BWCOICDX 3Hep

rBA H npoToHa:w:a c 3HepraeA 660 M3B, ·Aa4MtlepeHu;aanJ.HWX ce'leHaA 

reHepau;DD MeAJieHHWX DDOHOB Ha OTAeJIJ.HWX JIApax'21 DOICa3aJJD, 

'ITO BICJiaA peJOHaHCa ~ 1236 1312, 3121 B o6paJOBaHDe MeAJieHHWX 

DDOHOB DpOTOHaMD C 3HepraeA 660 M3B Is OTJID'IDe OT BICJiaAa 

ero B o6pa30BaHHe DDOHOB BWCOICHX 3HeprBAiwan. 
+ TorAa, ecna y'leCTJ. , 'ITO OTHomeHae ce'leHDA reHepau;aa 77 -

MeJOHOB B peaiCU:D.RX pp -+ 77+ pn D pn-+ 77+ nn DpH 

DJOTODCDDHe 77 N DOACDCTeMW 312 paBHO 10, 'ITO 77- -:w:eJOHLI 

o6pa3yiOTC.II TOJIJ.ICO DO BJaDMOAeicTBD.IIX DpOTOHOB C HeiiTpOHaMD 

D 'ITO ce'leHD.II peaiCu;aA pn-+ 77+nn a pn -+ 77- p p 

paBHW, TO HaAO 6wno O)I(DAaTJ., 'ITO 31CCDepaMeHTW DO reHepau;aa 

77+ D 77- -:w:eJOHOB Ha .RApax DpD cpeAHHX 3HeprD.RX DepBH'IHWX 

DPOTOHOB 6YAYT 'IYBCTBDTeJJJ.HW IC pa3HOCTD DpOTOHHWX D aeATpOH

HWX pacnpeAeJieHBA B DOBepXHOCTHOM CJJOe JIAep. B 3TOM OTHOWeHDD 

OC06WA HHTepec DpeACTaBJI.IIIOT 31CCDepHMeHTW C paJHWMD D30TO

DaMB OADHaiCOBWX .IIAep. 

Ha:w:a aJy'leHw npou;eccw o6pa3oBaHBJI 77+ a 77- -:w:eJOHOB npo-

TOHaMD C 3Hepraeii 660 M3B Ha D30TODax
58

Ni H 64 Ni . 11 2 Sn 
124 

a Sn npa yrne 120°. 
3ICCDepDMeHT 6wn DOCTaBneH B )J;y6He Ha CHHXPOU:BICJIOTpOHe 

OHJIH. Mame H.IIMD CJJY)I(BJJD .IIApa YICaJaHHWX D30TODOB. llaoaw, 

o6pa30BaHHWe DOA yrnaMH 120°, 9CJ' D 60°, BWAeJJ.IIJJHCJ. .ICOJI-
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JJHMaTopaMB. )l;JJJI BX .n;eTeKTHpOBaHBJI BCIIOJJb30BaJJBCb 4>oT03MYJJb

CBOHHble ICaMepLI. )l;eTaJJB IIOCTaHOBICB 31CCIIepHMeHTa IIpHBe.n;eHbl 
I 1 3 1 

B pa6oTax ' • 

ci>OT03MYJJbCHOHHLie ICaMepbl 6LIJJB IIpOCMOTpeHbl IIO.IJ; MHKpOCKO

IIOM c yaeJJH'IeHHeM 150 X. PerucTpupoaanucb ocTaHOBKH "+ -
Me30HOB IIO IT+ + /l + -+ e + pacrra.n;aM H 77- - Me30HOB IIO 3Be3-

.n;aM 3aXBaTa /Ha 6e3JJY'I8BLie OCTaHOBKH IT- -Me30HOB BBO.IJ;HJJaCb 

rrorrpaaKa/. 

Ha 4>oToCJJOJIX rrpocMaTpuaanucb rronocKH wupuHoii 20 MM. 

qBCJJO IlpOCMOTpeHHLIX IIJJaCTHHOK H 3aperHCTpHpOBaHHLIX CJJyqaeB 

OCTaHOBOK IIHOHOB IIpHBe.n;eHO B lla6AUl#e. 3HeprHH IIHOHOB orrpe.n;e

JJJIJJHCb IIO HX rrpo6ery B 4>oT03MYJJbCHH. 

fi.Qpo- 41-1CJ10 

MHWeHb npOCMOTpeH. 

nnaCTHHOK 

58Ni 5 
64Ni 6 

112sn 6 
124 Sn 6 

Ta6m11..1a 

4HCJ10 HaA,QeHH~X CJly4aeB 

IT+ -Me30Hbl 

5 479 
5 448 

2 411 

2 896 

IT -Me30Hbl 

088 

613 

773 
161 

llpu orrpe.n;eneHBJIX .nucWlepeHuuaJJbHbiX ce'leHuii reHepauuu IT+

H IT- -Me30HOB B Ha6ruo.n;eHHble B 3KCIIepBMeHTe 3HepreTH'IeCKHe 

pacrrpe.n;eJJeHHJI IIBOHOB BBO.IJ;HJJHCb IIOIIpaBKH Ha 3cWleKTHBHOCTb 

IIpOCMOTpa, 3cWleKTHBHbiB 06'beM MHWeHH, pacrra.n; IIHOHOB Ha JJeTy, 

JI.D;epHLie B3aHMO.IJ;eHCTBHJI B pacceJIHHe IIHOHOB B 4>oT03MYJJbCHH 
I 1 41 

B KOJJJJHMaTope ' 

llony'leHHble 

puc. 1-6. 

3KcrrepuMeHTaJJbHble .n;aHHble rrpuae.n;eHbl Ha 

Ha puc. 1 H 2 rrpe.n;cTaBJJeHbl OTHOWeHHJI Ce'leHHB pO)K.IJ;eHHJI 
+ - 58 . 64 . 112 

IT H IT -Me30HOB COOTBeTCTBeHHO Ha H30TOIIaX N1 H N1; Sn 
1U -

H Sn . He6narorrpHJITHLie 4>oHOBble YCJJOBHJI .IJ;JJJI n -Me30HOB He 
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Puc.1. 3a6UCUMOCI!Ib OIIIHOWeHUJI Ce'leHUU poJKOeHUJI IT+ U IT- - Me3o
H06 NIT+ / NIT- 0111 :JHepzuu amopu'IHblX nuoHoa, o6pa3oaaHHblX 
npomoHaMu c 3Hepzuei1 660 M:JB Ha .ROpax 58 Ni - x u 
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Puc.2. 3aaucuMOCIIIb omHoweHu.R ce'leHui1 poxoeHu.R IT+- u IT

Me3oHoa 011 3HepZUU 61110pU'IHblX nUOH06, o6pa306QHHblX np01110HQMU 
c :JHepzuei1 660 M:JB Ha .Ri>pax 112 Sn- x u 124 Sn- e. 
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~aJOT B03MOlKHOCTB nony-'IBTb 3TH OTHOWeHBJI ~nJI 3HeprBH 

E77 > 55 M3B. H3 pscyHKOB BB~Ho, 'ITO senB'IBHhl ~ 
77
+ I N 

17
-

pacTyT C 3HeprHeH ~nJI BCeX H30TODOB B HCCne~yeMOM Ha:MH 

HHTepoane 3HeprHiL 3TOT pOCT ~nJI Heii:TpOHOH36biTO'IHbiX H30TODOB 

64 Ni H 
124 

Sn cna6ee, 'leM ~n• 58 Ni H 
112 Sn. 06pamaeT Ha 

ce6JI BHHMaHHe TOT lf>aKT, 'ITO B 64 Ni DpH yoenH'IeHHH 'IRena 

HeHTPOHOB Ha 20* no cpaoHeHHJO c 58Ni, OTHoweHHe N 
77

+ I N 
17

-

yMeHbmaeTcJI B /2,0 ± 0,3/ pa3a DpH 3HeprHH DHOHOB 55 M3B. 
Taxoii )f(e 34>1f>exT Ha6nJO~aeTCJI H Ha H30Tonax onooa. 

H30TODHhiH 34>1f>exT npoJIBnJieTcJI H B lf>opMax cnexTpoo rr -Me3o

HOB. Ha puc. 3-6 npaoe~eHbl 3HepreTH'Iecxae cnexTphl rr+ a rr- -

Me30HOB Ha H30TODaX HHKenJI H OnOBa /~n1l. 7T+ ·Me30HOB CDeKTpbl 

HOPMHpooaHbl npa 3Hepraa 25 M3B/. 
3xcnepHMeHTanbHble ~aHHble CBH~eTenbCTBYJOT 0 HanH'IHH 

3aMeTHoro H30TODHoro 34>1f>exTa B npoueccax o6pa3ooaHHH rr+

H 1T- ·Me30HOB DpOTOHaMH C 3HeprHeH 660 M3B Ha H~pax HHKenH 

H onosa. 34>1f>eKThl pocTa OTHoweHHH N77+ I N77 - c 3Hepr&eii 

H lf>opMbl 3HepreTH'IeCKHX CDeKTpOB 1T+ - Me30HOB MO)f(HO Ka'leCT

BeHHO o6'bJICHHTh B paMxax pocTa oxna~a L\ 1236 -peJoHaHca 

C 3HeprHeH BTOpH'IHbiX DHOHOB H HX DOBepXHOCTHOro pO)f(,lleHHH . 

)J.nJI 06'bJICHeHHJI 6onbWOH pa3HHUhl B OTHOWeHHHX Ce'leHHH pO)f(,lle

HHJI rr+- H 7T ·Me30HOB Ha pa3HbiX H30TODaX HHKeml H onosa 

He06XO~HMO npe~nonO)f(HTb pacnpe,lleneHHe H36biTO'IHbiX HeiiTpOHOB 

B HeiiTpoHoo6orameHHhiX HJOTonax Ha nep&lf>epHH •~ep. 

AoTopbl Bblpa)f(aJOT 6naro~apHOCTh ID.TI.Rxosneoy Ja y'laCTHe 

B DOCTaHOBKe 3KCDepaMeHTa. 
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