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3aXBBT OCT8HOBHBWHXCl1 17 -Me30HOB B CMeCH 

renuS!-3 H asOTa 

Pl-3255 

l13MepeHbl BDIXO,Ilbl 17 O -Me30HQB, 06pa3yiOWHXCl1 llpH OCTaHOBlte 

17 -·-Mesoaos B CMeCH rasos -remur-S H asOTa. noxasaao, 'ITO noca,axa 

17.. -Me30HOB H8 8T0Mbl renB:SJ-3 B 830T8 npOHCXO,QHT npOIIOpiiHOH8nbHO 

TOpM03HblM CIIOCOC5HOCT51M 8TQMOB, 

fipenpsiiT 061.e.assessoro BBCTII'!'yTa uepswx sccne.aOI!Wlol • 
.llyCSJra. 1987 • 

Petrukhin V.I., Prokoshkin Yu,D,, FllippovA.I. Pl-3255 

The, Capture of Stopped 17- -Mesons in the Mixture of 
Helium- 3 and, Nitrogen 

The yields of 17 11 - mesons, produced by the stopping of 17- -

mesons in the mixture of heliump 3 and nitrogen, are measured, It 
is shown that the capture of 17- - mesons by helium- 3 and nitrogen 
atoms is proportional to the stopping power of atoms, 

._, 

Prepl"int. Joint Institute for Nuclear Research. 
Dubns, 1967. 
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3axsaT MeAneaa~x ,- -Me3oHOB B semeCTBe npOTeKaeT B o6meM cnyqae 

B HeCKOnbKO IIOCneAOBSTenbHbiX CT8AHil: 1) 38MeAneHHe fl- -Me30H8j 2) IIOC&IlK8 

,- -M630H8 H8 Op6HT~ OTAenbHbiX 8TOMOB, BXOi:UlmHX B COCTSB MOneKynbi 0 HnH H8 

o6mHe ypOBHH MOneKyn~; 3) nepeXOA H8 op6HTbi, CBSI38HHble C OTAenbHbiMH 8TOM8-

MHj 4) 38XB8T ,- -Me30H8 SIAPOM HnH CTOnKHOBeHHe rr -M6308TOM8 (Me30MOne

Kynbi) C COC6AHHM 8TOMOMj nepeXB8T fl- -Me30H8 H8 op6HTy STOrO STOMa H 38X

B8T ero SIApOM. 8 KOHA6HCHpOB8HHbiX cpeASX sepOSITHOCTH 38XB8T8 rr- -M930H8 SIA-

paMH pa3nH'lHbiX sneMeHTOB, BXOAS!mHX B COCTSB BemeCTBa 1 BO MHOrOM OIIpeAenSIIOT-

CSI M630MOneKynSipHblMH npoueCCSMH, IlpilBOASimHMH K 3H8'1HTenbHOMY H3M6H9HHIO Be-

/1-3/ 
poSITHOCTell saxsaTa no cpasaeHHIO c saxsaToM HaonHposaHHbiMH aTOMSMH • B 

cny'lae OCTSHOBKH ,- -M930H8 B CMeCH ra30B K8pTHH8 38XB8T8 cymeCTB9HHO ynpo-

maeTCSI - sepOSITHOCTH 38XB8T8 rr- - M930H8 pa3nH'lHbiMH SIAp8MH onpeAenSIIOTCSI 

nepBOH8'18nbHOII IIOCSAKOII rr.:.. -M930H8 H nepeXBSTOM B pe3ynbT8Te CTOnKHOBeHHII. 

r 
llenb!O HSCTOstmeA pa60Tbl SIBnstnOCb H3y'leHH9 nepBOB8'18nbHOII IIOCSAKH rr- -

M930HOB H8 8T0Mbl renHSI-3 H 830T8 B ra30BOII CM9CH. COBMeCTHO C L18HHbiMH, nony-

'l6HHbiMH HSMH IlpH HCCneUOBSHHH 38XB8T8 rr -Me30HOB B CM6CH BOA0pOA8 C LlpyrH

MH ra38MH , rue H3y'lancn CYMMSPHbiii Sqlljl9KT, CBSl38HHbiii C npoueCCSMH IIOCSAKH 

H nepexsaTa, sTo noasonsteT BblllenHTb npouecc nepexsaTa H onpeAenHTb ero xapaK-

TepHCTHKH. 

3KCII9pHM6HTbl 6binH B~IIOnH9!:lbl H8 rr -Me30HHOM ny'lKe CHHXJ>OUHKnOTpOH8 

nf!n OJilf!Jil c acnonbsosaaaeM annapaTyp~ AnSI peracTpauaa nap y -KsaHTOB, 

/4/ -
OIIHCSHHOA HSMH paaee • rr -Me30Hbl OCT8H8BnHB8nHCb B ra30BOI! MHmeHH BbiCQ-

KOrO ASBneHH,Sl, Ha-JFontteHHOII CM9Cbl0 renHSI-3 H 830T8, 3aXB8T rr- -M930HOB B re

/5 6/ 
naa-3 B 15% cny'!aes conposOlKLl&eTcst nepesapSIAKOA ' , 

"-+ He 3 .. , o + H s ' , 0 .. 2y. (1) 
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B cny'lae IKe saxsaTa rr- -Mesoaos SIApaMH asoTa JtepesapH.QKa pesxo noaaBIIeaa 
-4 161 

(sepoSITaocTb ee ae npeshlwaeT 10 ). 3To noasonseT pasaenBTb npoueccw 

38XB8T8 17- -MeSOKOB B renaa-3 H 8SOTe H perHCTpBpOB8Tb S8XB8T 1T- -MeSOHOB 

TOnbKO !1Ap8MH renHSI-3 IIO peaKUHH (1). 

npa IIOCBAKe 17 ~ -MeSOH8 HB aTOM renHSI-3 o6pasyeTCSI IIOnOlKHT:BnbHO .aapSI

>KeHHb!ll: MeS08TOM, KOTOpb!ll: HS-sa aneKTpH'IeCKOI"O OTTanKHBaHHSI He MOlKeT IIPR

GJlli3HTbCSI K COCeAHeMy BTOMY AOCT8TO'IHO 6nH3KO, 'IT06hl 17- -MeSOH MOl" O,W,'l'b IIepe

XBB'IeH, na6o, B peAKHX cny'la!IX, aeli:TpanbHaSI CHCTeMS rr-He+, KOTOpas HS-Sa 

CBOHX 6onbWHX p8SMepOB (aTOMKblX) T8K)I{9 He MOlKeT nepeJlaTb 17- -MBSOB Jlpyi"OM)' 

8TOMy. 8 OTnH'IHB OT S8XBaTa 17--Me30Ha B CM93H BOJlOPOAa B a30T8 0 I"Jl9 o6pasyeT

CSI aeli:TpanbHbili(rrp) -MeaoaToM a aa6moAaeTC!I npouecc nepexsaTa 11--Mesoaos aao

TOM s cMeCH rena!l-3 a asoTa, nepexsaT He arpaeT pona,,a pacnpeJleneaae 11- -Mes·o

HOB MelKAY KOMnoaeaTaMa rasosoli CMeca onpeaen!leTCSI cTaAaell: nepsoaaqanba:oll no-

CllAKH 17 -MeSOHOB. 

B cny'lae, Koraa Tonwaaa rasosoli MHWeHB cywecTseaao MeBbwe, '!eM pas6poc 

npo6eros 11- -Mesoaos, qacno ocTaaosoK rr- -Meaoaos B rase N 
17 

onpe.o:enseTcs 

COOTKOlli9HHeM 

N ( C ,C )~N (C ,O)(l+qC). 
1T H~ N 17 He 

(2} 

3aecb C H C - aTOMBble KOKU9KTp8UHH l"liSOB B CMeCH ( 'IHCnO 8TOMOB B 9AH-
He N 

HHne o6'beMa Mawe!ia), C•CN/CH•, q- -CI"''B~)efme l'opMoaawx cnoco6s-ocTeA 

a3o'!'a H renBSI-3, IIPHBeJleHHblX K OAHOMy 8TOMy 

BseASI OTHOlli9HHe a sepOSITHOCTell IIOC8JlKII 1T ~ -MeSOHa Ha 8TOMbl 830T8 II 

reniis-3, nony'laeM AnSI CKOpOCTII C'leTa nap y -KB8HTOB Dyy OT peEIKUHB ( 1): 

1 + q c n ( c , c) .. n (C ,0 ) --- • 
yy He N yy He 1 + a C (3} 

Y''leT KOH9'1HOA senii'IIIHbl OTB0lli9BHSI nnOTBOCTH MHlli9BH K pas6pocy npo6erOB (Me

He& 0,2 B aaweM cnyqae) npasoaHT K ae5onbmo.ll: nonpasxe 1-a(C )( 1+ q c )2 

He 

K ~OpMynaM (2) II (3) (HeCKOnbKO llpOU9BTOB). 

x) B cnyqae renas-3 II asOTa q Mano OTnii'I89TCSI OT OTK0lli9HIISI S8P!IAOB 
SIAep Z ' : q e 0, 95 Z ' . 

4 

KaK BBAHO BS OTHOllieHBSI (3), npOUBJlypa SKCIIepHMeBTanbiiOI"O onpeJleneHHSI 

BenH'IHHbl a CBOABTCSI K cpaBB9BB10 CKOpOCTell C'leTa nap y -KB8HTOB llpll pa3-

nH'IBblX nnOTHOCTSIX asOTa a tflliJtCHPCJBaHBOI nnOTKOCTB renaa-3. B cnyqae, Jtorna 

a=q, n (C ,C )•const(CH ). 
yy He N • 

Kana6posKa a aanaaKa annapaTypbi 6blna BbiiiOnlleHa c acnonbaosaaaeM MBWe-

aei!:, aanon!leHHblX soaopoaoM ana MeTaHOM CH ~ • B aTHX onbiTax 6bino IIOJta3allo, 

'ITO CKOpOcTb C'I9T8 nap Y -KBBBTOB n yy naa:ell:ao pacTeT c nnOTBOCTbiO rasa 

B MBW9flll. npl! Ollpe.aeneBJrB CltOpOC'l'Jt C'l9T8 D yy Y'IJI'l'hlBanCSI BJtnaJl OT nepe38-

pS1JlKB aaneTy /6/ \ B OCBOBBOM 1 B CTBHKaX COCyJla Bb!COKOI"O JlaBIJeHHH) • 

BenH'!HIIbl n YY ..Qns cMecH renaa-3 H aaOT& 6wna asMepeabl IIp1l nnOTso-
3 

CTH renas-3, paBBOli 0,004 r/CM B 3Ha'leHBHX IInOTBOCTH a30Ta p N ,, llpHBeJleHHblX 

s Ta6n.aue. 

Ta6naua 

3 eN a/ q PN , r/cM n )::):: t OTH. 9)1. 

0 0 1,17:!:.0,11 1,23:!:.0,14 

0,017 0,9 

0,053 2,8 0,99:!:.0,08 1,01:!:.0,08 

Hs JlaBHblX, npaseJleHablX B Ta6naue, cneJlyeT 

a .. q ( 1,.06 ± 0,07), 

TO eCTb 1 nepBOB8'1anbH8SI IIOCaJlK8 1T- -Me30HOB a:a STOMbl renag-3 H a30T8 B ra-

aosoll: cMeca npoacxoJlBT nponopuaoa:anba:o TOpM03HblM cnoco6a:oCTSIM aTOMOB. Pe-

3ynbTaTbi HaCTOlllllei!: pa60Tbl HaXOJlSITCH B cornaCHH C A8BBblMH 0 38XB8T9 7T--Me3o
/7/ 

HOB s CMeca renus H napos cnapTa (a/ q t 1, 0 ± 0, 4 ). 

B 3aKniO'Ieaae nonbsyeMCH cnyqaeM no6naroJlapHTb c.c. repwTeAaa H n.~.Ep

MOnosa 3a none3Hbie o6cyJKJleaas. 
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