
l 0~ 

06bE1U1HEHHbiH V1HCTV1TYT 511lEPHbiX V1CCJ1Ell0BAHV1H 
J!aCioparopi!H H.1epHhiX iipOU.'Il'\1 

B.Vl. n e TpyxHH, IO.D. npoKOWKHH 

P-1081 

nornoLUEHV1E rr -ME30HOB 
8 BODOPODOCODEP)KAUlV1X BELUECTB AX 

Dy6 Ha 1962 r on 



- I 

B.VI. neTpyXHH , 10. )1. npoKOlllKH H 

{ 

I 
I p -1081 

nornOWEHVIE " -ME30HOB 
' B BOJlOPOJl OCOJlEP >KA illY! X BE WECTBAX 

H anpaBneHo B ·Physics L etters 

JlyoHa 1962 I'Oll 



Ill 
B HaweJl npeLlbiLlyWe ll pa6oTe 6binO 06HappKeHO, 'ITO npH OCTSHOBKe 17 

SOLlOpOLlOCOLlep)!(8WeM BeWeCTBe '18CTb 17 -Me30HOB 38XB8TbiB8eTCH HLlp8MH C'BH38HHOr'O BOLl0-

-3 
poLia. BepoHTHOCTb TaKoro 3axsaTa LlllH nonH9THlleHa ( CH?) oKa3anocb pasHoH. llHWb 3,5 10 , 

'ITO CBHLleTenbcTsosano o6 HHTeHCHBHOM nepexaaTe 11 -M~30HOB HLlpSMH yrne poLia. HacTOSJWSSJ 

pa60T8 ITOCBHI.l.\eHa Lle TSllbHOMy IICClleLlOBSHIIIO 9TOr'O SIBlleHIISJ B p83llii'IHbiX BOLlOPOLlOCOLlep~autiiJ! 

BeWeCTBSX II YCT8HOBlleHHIO 38BIICHMOCTII BepOSITHOCTH 38XB8T8 17 -Me30H8 SILlpOM BOL10p0Ll8 OT 

38pSILl8 Z HLlp8 STOMa, XHMII'IeCKII CBH38HHOI"O C BOLlOpOLlOM. 

3Kcnep11MeHTbi 6blllH BhmonHeHbi Ha nyqKe 11 -Me3olioa c 9HeprHeA 75 M9B. 

Hbl npOXOLlllllH qepe;3 pSILl CUIIHTI!llllSIUII.OHHbiX C'leT'IIIKOB H OCT8H8BlliiB81111Cb B MI!WeHII (CM.pllc.l ), 

p H C. 1. 

CxeMa 9KCnep11MeHTa .• l,2-cUI!HTIIllllHUIIOHHble C'leT'IIIKII MOHHTOpa ny'IK8 17 - Me30HOB, 

3:_CUIIHTHllllSIUI!OHHbiJl C'leT'IHK, 4 ,5-qepeHKOBCKI!e cneKTpOMeTpbl ITOllHOI"O ITOI"llOuteHIISI C p8LlHS­

TOpOM 113 CTeKll8, 6-cpHllbTp LlllSI TOpMO)!(eHHSI 17- -Me30HOB 1 7-MHWeHb. CneKTpOMeTpbl II C'leT­

'IIIK 3 BKlliO'IeHbl B 6biCTpOLlellcTBYIOlltYIO CXeMy COBnSLieHIIJl. 

3axaaT 11 -Me30HOB HLlp8MII BOL10p0Ll8 II.UeHT11cpHU11pOB8llCSJ no nepe38pS1LlKe 

17 ( 1 ) 

ConpOBO)!(.Q8IOllteJl . 9TOT 38XB8T.' .LJ.ng pei"I!CTp8UIIII napbl y -KB8HTOB, B03HIIK8IOWHX npH pac-

ITSLle 17 O -Me30HOB, 6binll HCnOllb30B8Hbl qepeHKOBCKIIe cneKTpOMeTpbl ITOllHOr'O ITOI"llOuteHIISJ, Hli'-

1 1,2/ 
· 'I)'BCTBIITellbHbie K cpOHy ITOCTppOHHero 113llY'IeHI!H • 

nepBbie 9KCnepHMeHTbl 6bT'IH BbinOllHeHbl c MI!WeHbiO 113 I"H.UpH.aa llHTHSI ( LiH) • Ha pHC. 2 

npHse.aeHa nony'leHHaSJ B 9THX onbiTax 38BIICIIMOCTb CKOpOCTH cqeTa. yy coanaLieHIIA N oT 

TonutHHbi R cpHllbTpa, TOpM03SJutero 11 -Me30Hhi. XapaKTepHbiA mrK, Ha6niOLl8IOWHACSJ B 9TOA 

38BHCHMOCTII, COBna.aaeT C KpHBOJl pacnpe.aeneHUSI npo6erOB 17 
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p H c. 2. 

3aaHCHMOCTb cKopocTH c'ieTa yy coanaaeHHA anSI MHWeHeA H3 r~apHaa nHTHSI ( N L 
18

) 

H nHTHSI (NL,) OT TOnWHHbl R TOpM03SIWero cpHnbTpa. Yron e "' 0 (eM. pac. l ). 

" ,/3/ c aoM 3Be3aHoro aeTeKTOpa • _ paBHeHHe 38BHCHM OC TeA: N ( R) , H3MepeHHbiX anSI MHwe-

HeA H3 LiH H nHTHSI (B nocneaHeM cnyqae, K8K BHaHO H3 pac'. 2, CKOpOCTb C'ieTa MOHOTOHHO 

yMeHbwaeTCSI c yaenH'ieHHeM R ) , noKa3biBaeT, 'iTO npaKTH'ieCKH aecb peracTpHpyeMbiA B MaK-

CHMyMe llHK8 C'ieT yy coanaaeHHA Bbi3BaH npoueccoM, npoTeKaiOWHM Ha stapax aoaopoaa, CBSJ 

38HHoro B LiH npH ·3aMeHe MHWeHH H3 LiH Ha 3KBHBaneHTHyiO no TOpM03HOA cno.co6HOCTH 

nHTHeByiO MHWeHb CKOpOCTb C'ieTa naaana B p~llOHe M8KCHMYM8 llHK8 B 200 pa3, 

CpaBHHTenbHO He6onbwoA c'ieT yy COBll8~HHA, Ha6nroaaiOWHACSI B o6naCTH M8nbiX Ton-

WHH R , rae OCT8HOBOK TT- -Me30HOB He npOHCXOaHT, COOTBeTCTByeT nepe38pSiaKe TT -Me-

/4/ . 
30HOB Ha neTy Ha stapax nHTHSI ( CM, pac. 2) H aoaopoaa • KpHBBSI npo6eroa N * ( R) , 

LIH 

nony'ieHHaSI Bbi'iHTBHHeM BKnaaa oT nepe3apstaK11 Ha neTy H3 3aaacHMOCTH N ( R) , oKa3anoc b 
LIH 

aaeHTH'iHOA c 38BHCHMOCTbiO N H( R) , HaAaeHHOA amn MHwehH H3 )!(HaKoro aoaopoaa 3KBaaa-

neHTHoA TOpM03HOA:. cnoco6HOCTH ( CM. pH c. 3). CoanaaeHHe 38BHCHMOcTeA , npHaeaeHHbiX Ha 

pH c. 3, aoKB3biBaeT, 'iTO Ha6nroaaeMaSI B cnyqae LiH nepe38pSiaKa TT -Me30HOB B o6naCTH 

llHK8 npOHCXOaHT npH OCT8HOBKe TT -Me30HOB, 

npH llOMOWH ycTaHOBKH, llOK838HHOA: H8 p!iC, l, H8MH 6bin8 HCCneaOB8H8 yrnOB8SI 38BHCH-

MOCTb HCnyCK8HHSI aayx y -KB8HTOB li3 MHWeHH, npli nornoWeHiili TT- -Me30HOB B BOaopo-

/5/ 
ae yrnOB8SI 38BiiCHMOCTb J:l H ( 8) li_MeeT X8p8KTepHbiA Bli,O , ll03BOnSIIOW!ill YCT8HOBHTb 
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p H C. 3. 
3asHCHMOCTb CKopoCTH C'ieTa yy cosna.aeHHA .anH LiH 3a Shi'ieToM sKna.aa OT nepe3 a-

PH.l:lKH Ha neTy (N~ 18 ) H anH aoaopo.aa (NH) OT TonwHHhi R TOpM03HWero cj:JHnbTpa. 

• rr 
0 

-Me30HHy10" npHpo.ay yy cosna.aeHHl!: (eM. pHc. 4 ). TaK, H3 nony'ieHHoro HaMH yrnosoro 

pacnpe.aeneHHH NH (e) cne.ayeT' 'iTO perHCTpHpyeMaH qacTHua pacna.aaeTCH Ha .a sa y -KsaHTa 

( /6/ H ee Macca pasHa 135, 1 _: 0,1) Mas, 'iTO xopowo cornacyeTcH c Hal!:.aeHHhiM paHee 3Haqe-

HHe~ MaCChi TT O -Me30Ha m TT O 135,Q Mas. KaK RH.UHO H3 pHc. 4, H s cnyqae ocTaH05KH 

11 -Me3oHos s MHWeHH . H3 LiH yrnosoe pacnpe.aeneHHe y -K~aHTOs cosna.aaeT c npe.acKa-

3hisaeMbiM .anH npouecca ( 1 ). Macca qacTHUhi, pacna.aa10wel!:cSI Ha .usa p erHCTpHpyeMhiX y 

KSaHTa, OKa3b!SaeTCH npH aTOM paSHOl!: 

m (135,2 _: 0,3) Mas. 

3axsaT TT -Me30Ha llpOTOHOM HapSI.Uy C nepe3apSI.UKOl!: ( l) COllpOSO)!{.QaeTCH TaK)!{ e MeHee 

HHTeHCHSHhlM pa.aHaUHOHHhlM npouecCOM 

77 +p->y+n. ( 2) 
Ha pHc. 5 npHse.aeHbi pe3ynbTaTbi aKcnepHMeHT·a, KOTOpbrl!: noKa3an, 'ITO npH ocTaHOSKe 11 

Me3oii0s s LiH npouecc ( 2) TaK)!{e Ha6n'!o.aaeTCSI. D.nH perHCTpaUHH pa.aHaUHOHHOro 3axsaTa 

O,l:lHH H3 ClleKTpOMeTpOS 6bin. 3aMeHeH . CUHHTHnnSIUHOHHblM .QeTeKTOpOM Hel!:TpOHO&, SKniO'ieHHblM 

s cxeMy coana.aeHHl!: qepe3 nepeMeHHYIO 3a.aep)!{Ky. 3KcnepHMeH'f 6bm npoae.aeH MeTo.aoM "ape­

MeHH nponeTa' • . Ha pHC. 5 llOKa3aHo, KaK H3MeHSieTCH CKOpOCTb C'ieTa coana.aeHHl!: C H3MeHe­

HHeM 3a,l:l8p)!{KH. B o6naOTH ManbiX sa.aep)!{eK Ha6mo.aaeTCSI llHK, CBSI3aHHbll!: C perHCTpauH el!: 

yy coana.aeHHl!: (o.aHH H3 y -KaaHTOS KOHBepTHpoaanCSI B CUHHTHnnSITOpe Hel!:TpOHHOro ~e-

TeKTopa, apyroA perHcTpHpoaancSI cneKTpoMeTpoM ). nono)!{eHHe aToporo nHKa, oTseqa10wero · 
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p I{ c. 4 

YrnOBSSI 38BHCHMOCTb CKOpOCTH C'leTa yy COBna.aeHHJ!: ,anSI BO.UOpO.UHOlt MHWeHH (N ( (J)) 
. H 

H MHWeHH H3 LiH ( N LIH ( 8)) • B nocne.aa :: M cnyqae cyMMHpoBaHbi H3Me peHHSI, npoBO.UHBWHeCSI 

npH nono>KHTenbHbiX H oTpHuaTenbHI>IX 3Ha'leHHSIX 8 • PaccTOSIHHe Me>K.ay cneKTpoMeTpaMH H 
0 

MHWeHbJO 50 CM, yrnoaoe pa3peweHHe annapaTyphi ::!: 9 • KpHBbie Bbi'lHcneHbi aa aneKTpoa-

ao-Bbi'lHCnHTenbHolt MSWHHe .anSI m 0 "" 135,0 Mas c y'leToM aKcnepHMeHTSnbHO aalt.aeHHbiX 

pacnpe.aeneHHlt OCTSHOBOK TT- -Me3gHOB B 06'beMe MHW9HH, 

n · 
nH 

nuH 

I 
8 

150 

6 

100 rn 
a/ \ ~--~ ·- ,?, 4 

I \ 
\ 
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p I{ c. 5. 

CKopocTb c'leTa coana.aeaHl!: npH pa3HbiX 3a.aep>KKax /). t -cneKTpOMeTpa H c'leT'lHKa 3 
( CM,pHC, } ) OTHOCHT9nbHO .aeTeKTOpa Hel!:TpOHOB ,anSI MHWeHeJ!: H3 BO.UOpo.aa ( n ) H rH.apH.US 

) 
. H 

nHTHSI ( n L IH , a - KpHBSSI yy COBna.aeHHJ!:, ,llnSI H3MepeHB.!I ee nepe.a HeltTpOHHhiM ll9T9KTO-

pOM 6bin nOM9W9H CBHHUOBbllt KOHB9pTOp TOnWHHOJ!: 5 MM, npH 9TOM CKOpOCTb C'l9T8 B03pOcna 

B }Q pa3, . b -apeMeHHOe pa3peweHH9 npH perHCTpSUHH yri COBna.aeHHJ!:, C: -ao pMHpOBSHHSSI 

KpHBSSI, nony'l9HH8SI CYMMHpOBSHHeM KpHBbiX a H b . 
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r en 
CSI 

H 

·poH-

r.oa 

na 
as:r 

perHcTpauiHI yn co6biTHI1, cosna.oaeT c pacc'lHTaHHbrM .ons:r npouecca (2 ). VIHTe HCHBH OCTb Ha-

6mo.oaeMOI"'O B L/H pa,OHaUHOHHOI"'O 38XB8T8 HaXO.OHTCH B X OpOW9M CO!"'naCHH C npe.OCK83hlBae-

MOJ1 HS OCHOBaHHH H3M9p9 HHOlt HHTBHCHBHOC TH n e p e3apH .OKH (I). 0THOWC HH 9 naHOq,CKOI"'O R 

Onpe.oens:reM.Oe KaK OTHOW9HH9 sepOS!THOCTel\ npOUBCCOB (I) II (2), OKa3anOCb p8BHbiM .ons:r BO.OO­

po.oa, css:r 3 aHHoro s LIH 

'lTO coana.oae T c aenH'lHHOH 

171 
so.oopo.ooM 

R 

R L IH= 1,68 .: 0,25, 

1,5, HaJ1.0 9HHO J1 pa3 Hb!MH MBTO.OaMH B OTibiTaX CO CB060.0H blM 

3aBHCHMOCTb BCp OHTHOC TH 38XB8Ta rr -M930HOB S!.OpaMH CBH3aHHOI"'O BO.OOpO.Oa W OT 3a-

ps:r.oa Z coce.oHero s:r.opa 6brna H3y'leHa HaMH s HHTepsane Z < 22 npH o6nyqeHHH " -Me-

30HaMH pa3nH'lHbiX ao.oopo.ooco.oepwHw.Hx s ewecTa. BenH'lHHa W onpe .oens:rnacb nyTeM cpaa-

H9HHSI CKOpOCTH C'leTa" yy COBna.oe H! : :1 N * ( CM, pHC, ' 3) .OnSI HCCne.oyeMOI"'O B9W9CTBa H 

.ons:r BO.Oopo.oa, npH onpe.oeneHHH W Y'lHTbiBanHCb pa3nH'lHSI B 9cp(p9KTHBHbiX pa3Mepax MHw e -

Helt • .[tns:r HaXO)I(,09HHSI COOTB 9 TCTBYIOWHX TIOTipaBOK 6binH TipOB9.09Hbl 3KCnepHM9HTbl, B KOTOpbiX 

HCCne.ooaanacb 3aBHCHMOCTb CKOp<ilCTH C'l9Ta yy 

WBHH H3 L/H , TIOM9W9HHOH M9)1(.0y Cl19KTpOM9TpaMH . npasHnbHOCTb onpe.oeneHHH STHX no-

npaBOK 6brna TI 0.0TB9p)I(.09Ha KOHTpOnbHb!MH 9KCn9pHM9HTaMH C MHW9HSIMH pa3HOI"'O pa3M e pa, cpop ­

Mbl H nnOTHOCTH, a TaK)I(9 pe3ynbTaTaMH B bl'lHCneHHl\ scpcpeKTHBHOCTelt, BbinOnHCHHb!X C Y'lBTOM 

Halt.oeHHbiX 9KCnepHM9HTanbHO MBTO.OOM " 3B93.0HOI"'O .09T9KTOpaw pacnpe.oe.ri e HHJ1 OCTaHOBOK rr 

M930HOB B 06'b9M9 M9)1(.0y CTI9KTpOM9TpaMH H H3M9p9HHOlt 3aBHCHMOCTH ScpcpeKTHBHOCTH Cl19K -

TpOM9TpOB OT MBCTa H yrna BXO,Oa p91"'HCTpHpyeMOI"'O y -KsaHTa, Rbl'lHCn9HHSI 6binH BbinOnHe­

Hbl MBTO.OOM MoHTe-Kapno Ha s neKTpOHHolt Bbi'lHCnHTenbHOlt MaWHHe. 

T a 6 n H u a 

B e w e C T B 0 .U a T a w W cpe.oH. r 

LiH 14.2.62 ( 1,18+0, 14) 10-2 
( 1' 15_:0 ,12) 10-2 -2 

16.2.62 (1,13;0,14)10-2 (1,15_:0,12)10 

16.1.62 (4,2+0,5) 10 3 -3 
(2,2_:0,2)10-3 

CH
2 21.1.62 (4,6~0,5) 10-3 (4,4_:0,4) 10 

CH 5.1.62 ( 1,6+0,2) 10-3 
(1,7_:0,2)10-3 (1,7_:0,2)10-3 

27.1.62 ( 1,8~0,2) 10-3 

-3 
c,.o

2
H 

8 

27.1.62 ( 1,30_:0,20) 10-3 ( 1,28:_0,17) 10-3 (8,5_:1,1)10-4 
16.2.62 ( 1,26_:0,20) 10 

-4 
11.1.62 ( 7 ,5_: 1,3) 10 -4 

(6,5!1,0) 10-4 (3,3_:0,5) 10-4 
H

2
0 27.1.62 (6,5!1,2)10_4 

16,2.62 (5,8_:1,2)10 

TIH 2 

16.2.62 < 1,8 10-5 < 1,8 10-5 <9 w-6 

H2 0,5 
=~~=================================================================3===============-=2== 

nony'leHHb!9 aenH'llrHbl npHB9.09Hbl B Ta6nHU9, KaK BH.OHO lf3 STOlt Ta6nHUbl 1 BepOS!THOCTb 

3axaaTa " -Me3oHa s:r.opoM cas:r3aHHO!"'O ao.oopo.oa pe3KO yMeHbwaeTcs:r c pocTOM Z , JJ.ng 

6onee Ha!"'nSI.OHOI"'O COTI OCTaaneHHSI nony'lBHHb!X pe3ynbTaTOB BB9.09M npHB9.09HHYIO BepOSITHOCTb 

P, xapaKTepH3YJOlllYJO aepos:rTHOCTb 3axaaTa " -Me3oHa ao.oopo.ooM s coe.oHH9HHH THna X It 

X - sneMeHT C 38ps:I.OOM Z , npHB9,09HHas:r aepOSITHOCTb p paBHS aepOs:ITHOCTH 

7 



w , neneHHolt Ha OTHOCHTenbHYIO aTOMHYIO KOHUeHTpauHIO sonopona ( TaK , nm1 CH P = W /2). 
2 

JlnS! Bell{eCTB 1 OTnH'-!8IOll{HXCS! 'iHCnOM 8TOMOB B0ll0p0ll8 1 8llllliTHBHOCTb BbrriOnHS!eTCS! nHWb 

rrpH6nH)KeHHo . T a K, OTHoweHHe s e p oS! THOCTe l!: nnH CH 11 CH pasHo He 1/2, a 
' 2 

\'fcH j \'fCH = 0,39 + 0,04, 
2 -

OnHaKo yMeHbWeHHe P c poe TOM l rroHcxo nHT HacTonbKO 6biCTpo ( CM, p11c. 6) , 'ITO 

p 

{ 

sl t 

2 

10-l 
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2 
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p 11 c. 6. 
z 

38BHCHMOCTb llpHBeneHHOlt BepOS!THOCTH 38XB8T8 rr- -Me30H8 HllpOM CB5!38HH OrO BOllOpona 

p OT 38p5!ll8 Z S!llp8 COCenHero 8TOM8, npS!M85! - CTelleHH 85! 38BIICIIMOCTb l- 3• 5 • 

llOll06Hb!e He6onbWHe OTKnOHeHHH OT BllllHTHBHOCTH HeCyll{eCTBeHHbl llpli 8H8nH3e Z -38BHCH­

MOCTH, KaK BlillHO 113 pHC, 6, STO yMeHbWeHHe llPH6nH)K'eHHO OllHCbiB8eTC5! .38BHC11MOCTbiO 

P = eonst Z - 3
'

6 
• (3) 

Ni::lxaHH3M 3axsaTa rr - Me3oHos B sonoponoconep*8WHX s emecTsax cywec TBeHHO oTn~~:qaeTcs; 
/8/ -1 

OT MeX8HH3M8 ¢epMI1-Tennepa , cornaCHO KOTOpOMy p - Z , 

8 
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P= W/2), 

m:tWb 

>Olla 

B aaKmo'leHHe nonb3yeMCSI cny'laeM no6naro11apRTb A,<t> • .[lyHal!:uesa H B.YI. PbiKanHHa 

sa nOMOUlf> B paooTe, c .c. lepwTel!:Ha sa o6cy:>KlleHHe peaynbTaTOB H YI.B . nyabiHifHa sa 

npoBelleHHe pSI.lla Bbl'IHCneHHi!:, 
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