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Baeneaue 

H3Mepemw KHHeMaTu'!ecKux xapaKTepucTuK aTopu'IHhiX qacTIIU, o6pa3yromuxcSI npu nepe-

38pSID,K9 OTpHU8TO~nbHb!X ili!OHOB, OCT8HOBI!BlllUXC}I B BOLlOpone, 

17 + p ... 170 + n ( 1) 
.4 2y 

/ 
U03BOnSieT C 6om.wolt TO,'IHOCTb!O onpenenuTb p83HOCTb Mace 3apSI:lKeHaoro H aeltTpanhaoro nuoaon. 

3H8H119 STOlt BOnlf'llfHbl H006XOD.HMO LlnSI Bbl'IHCneHHSI nepOSITHOCTeii: T8KHX cpyHLlaMOHTanbHbiX npo

UOCCOB1 K8K 6eTa-pacnaD, riHOHa, riiiOH-HyKnOHHOe paccemme If np. Y':lKe B nepBbiX HCcneD.OB8HHSIX 

npouecca ( 1), B KOTOpbiX naaocpcKHM, AaMOLlTOM H XeanH 6bmo H3Mepeao nonnneponcKoe ywH-

6 hl 
peHHO 9HepreTH'I9CKOrO CriOKTp8 y -KB8HTOB 1 0 p83YIOIUHXCSI npH pacnaD,e HOltTpanbHb!X ITHOHOB 1 

pa3HOCTb Mace ITHOHOB /!;. IL 6bma HaltD.eHa C norpelllHOCTbl0 1 COCTaBnSIIOIUelt acero nHlllb 1% OT 

Macchi nHoHa. Hccn'enonaHHe npyroli KHHeMaTH'!ecKolt xapaKTepucTHKH npouecca ( 1), yrnonolt 

KOppenSIUHH y -KB8HTOB, KOTOpaSI eme 6onee 'IYBCTBHTOnbH8 K BenH'IHHe /!;. IL , H03BOnHnO Ha no-

/2 3/ 
pSID.OK yny'IWHTb TO'IHOCTb onpeneneHHSI /!;.11. ' • HaH6onee TO'!Hbie peGynbTaTbi 6binH nonyqe-

. : /4 5/ 
Hbl H9Ll8BHO nyTeM H3MepeHUSI CKOpOCTH HeltTpOHa, o6pa3yiOIUOrOCSI B peaKUifll ( 1) 1 

• 

HacTOSIIUee accnenonaHne 6hmo npennpHHSITO c uenbiO sKcnepaMeHTanbaoro onpeneneHHSI ae

/4 5/ 
nH'!HHbl /). IL C TO'IHOCTbl01 6nH3KOJl K LlOCTHrHyTOlt D riOCneD.HHX pa60T8X 1 

1 HO HpH HOMOIUII 
I , 

npyroro MeTona - nyTeM u3y'!eHHSI yrnonolt KoppenSIUHH y -KnaHTOB. Hcnonb3onaime pa3nH'IHbiX 

MOTOD.OB D.nSI OnpeneneHHSI BOnii'IHHbl /!;. IL SIDnSI9TCSI D9CbM8 cyiUOCTBOHHbiM, HOCKOnhKy D.OCTHr-

HyTaSI B riOCneD.HHX H3MepeHHSIX riOrpelllHOCTb O'IOHb Mana (0,03% OT MaCChi riUOHa). npu CTOnb 

DbiCOKOM yponHe TO'IHOCTH pewaromyro ponb arpaeT npanHnhHOCTb orrpeneneHHSI xapaKTepHbiX 

D.nSI Bb!6paHHOro M9TOL18 U3MepeHHlt CUCTOM8TH'I9CKHX rrorpelllHOCTelt, KOTOpb!O MOryT I! YCKOnb-

3aTb oT Ha6nronaTenSI. 

nocT8HOBK8 9KcnepHM9HTa, H3MepeHHSI 

/2 3/ 
8 OTnH'!He OT npeD.biD.YillHX IICCnOD.OBaHHlt 

1
. , D HaCTOS!IUelt pa60Te 6binH .HPHMOHOHbl scp-

/6/ 
cpeKTHBHbie D.OTeKTOpbl y -KBaHTOB - 'i9p9HKOBCKH9 CHOKTpOMOTpbl rronHOrO nornOIU9HHSI 1 'ITO 

noGnonHno ynenH'IHTb scpcpeKTHBHOCTb perncTpauHH 6onee '!eM na rropSID.OK. Ha nopSID.OK 6binO 

-9 
ynyqweHo TaK:lKe. 6biCTponeltcTnHe sneKTpOHHoll anrrapaTypbi ( 2· 10 ceK). CxeMa sKcnepnMeHTa 

npaneneHa Ha pHc. 1. OTpauaTenbHhie rrnoHhi c aaqanbnoii: saeprnelt 70 Man rrpoxonHnH -qepe3 

pHD. CUifHTUnnSIUl!OHHhiX C'IOT'IIfKOB H TOpM03SIIUHX cpHnbTpOB II OCTaHalllnUBanUCb B :lKiflJ.KOBOD.OpOD.

HOl! Ml!lllOIII!, 06pa3yiOIUH9CSI B pe8KI11III ( 1) y -KB8HThl perucTpuponanHCb D.DYMSI •iepOHKOBCKl!MH 

Cll9KTpOM9Tp8MH 1 nepen KOTOpb!Mif 6hinH pacnonO:lKOHbl CBHHUOBbiO Lll!acpparMh!, CneKTpOMOTpbi no

MOIUanHCb H8 06IUelt nnaTcpOpMe I! MornH Dp8IU8TbCSI BOKpyr DOLlOpOD.HOll MHlllOHH, 

8 Bb!6p8HHOM pe:lKHMO pa60Tbl arrnapaTypa OKa3anaCb B9CbM8 HO'iyBCTBIITOnbHOli K cpoHy 

riOCTOpOHHero H3ny'leHUSI, TaK1 C ynaneHUOM DOD.OpOD.a B cnyqae, KOrD.a CIIOKTpOMOTpbl p8(;riOna-

3 
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PHC, 1. CxeMa 9KCnepHM9HT8, 1, 2 - CUHHTHnnHUHOHHble C'I9T'IHKH MOHHTOpa ny'IKS UHOHOB, 

3 ""' CUHHTHnnSIUHOHHbiA C'I9T'IHK, 4,5 - qepeHKOBCKHe cneKTpOMeTpbl nonaoro norno

lll9HHSI, BKn10'19HHbl9 BM9CT9 ,CO C'I9T'IHKOM 3 B 6biCTpO.ll9ACTBYIOilly10 CX9MY COBUS,lle

HHA, 6 - !f!HnbTp ,llnSI TOpM0)1{9HHSI ny'IKa UHOHOB, 

ranHCb 6nH3KO OT MHill9HH, CKOpOCTb C'I9T8 COBU8.ll9HHlt y -KBSHTOB US.llana B H9CKOnbKO ,lla

CSITKOB TbiCSI'I pa3, 8 nepBOHa'lanbHOlt UOCT8HOBK9 OfibiTS nepe,ll cneKTpOMeTpOM 6bln UOM91ll9H 

CUHHTHnnSIUHOHHbllt C'I9T'IHK, BKni0'19HHbllt HS 8HTHCOBna.ae11He .llnSI YM9Hblll9HHSI ypOBHSI perHCTpH

pyeMOro !floaa, · KaK noKaaanH H3MepeHHSI, aTo yMeHblll9HHe !fl,oHa oKaaanocb neaaa'IHTe)'JbHbiM, 

Cfi9KTpOM9Tpbl perHCTpHpOBSnH npaKTH'I9CKH TOnbKO y -KB8HTbl, HCUyCK89Mbl9 .H3 MHW9HH, 

noaTOMy B OCHOB~blX H3MepeHHSIX C'I9T'IHKH 0 BKni0'19HHbl9 HS 8HTHCOBU8.ll9HH9 0 He HCUOnb30BSnHCb, 

3aBHCHMOCTb CKOpOCTH C'leTa COBU8,ll9HHA y -KBSHTOB N OT yrna (} (eM, pHC,}) 6bln8 

H3MepeHa npH fiOMOillH OnHCSHHOA BbiW9 annapaTypbl npH paanH'IHbiX paCCTOSIHHSIX f MB)I{.llY 

CneKTpOMeTpaMH H MHW9Hbl0, KaK H3B9CTHO, y - KB8HTbl 0 o6p83YIOWH9CSI B peSKUHH ( 1) t KOppenH

pOBSHbl T8K 0 'ITO OCHOBHSSI M8CC8 HX HCnycKa 9TCSI UO.ll yrnaMH (} , 6n113KHMH K KpHTH'I9CKOMY 

yrny 

2 
0" .. arccos(1-2{3 ) 

3.lleCb {3 -cKOpOCTb HBltTpanbHOrO UHOHS, ¢yHKUHSI yrnOBOlt KOppenSIUHH HMaeT 

F (eJ = I 
[ 213e a< e-1 > 1 ·!i 

0 

de e ?: 1 

e < 1 • 

(2) 

x) 
cne.llyiOWHlt BH.ll : 

(3) 

r.lle e ... ( 1 + cos(} )/(1 + cos(Jk). PerHCTpnpyeMaSI annapaTypoA yrnosaa 38BHCHMOCTb CKOpOCTH 

C'leTa cosna,lleHHA y -xsaHTOB 

x) /2 3/ 
AuanorH'IHbl9 !flopMynbl, npHB9,ll9HHbl9. B pa60T8X ' , CO.ll9p)I{8T OWH60'IHbiA HOpMHpyiO-

IllHA MHO)I{HT9nb, 

4 
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l 

N(O),. .fl(O,O')F(~'Jde'. (4) 

TeM 5moKe K (3), "!eM nyqwe yrnonoe p83peweHIIe yeT8HOBKII f(O, 0 '). 

P83peW8IDUl8n enoeooHOeTb yeT8HOilKII p8cTeT np11 yaenll"'eHIIII paecTon1111n f npuMepHo 

nponopuiiOH81lbHO e • O.llHOBpeMeHHO yMeHblll8IDTeg II norpewHOeTII, ean38HHbie. e y"'eTOM p83-

1111"1Hb!X reoMeTpll"!eeKIIX nonp8BOK. C pOeTOM f yBe1lii"'IIB8eTen eOOTBeTeTBeHHO TO"'HOeTb onpe

.lle1leHJig aenii"'IIHbi tl.l' • BMeeTe e TeM yaen11"!eH11e f conpoao>K.ll8eTen ObiCTpbiM n8.lleHIIeM 

eKOpOeTII e"!eT8 (npiiMepHO KllK f • J,S ) II eOOTBeTeTByiDUliiM poeTOM norpeWHOeTeli, eBn38H-

IIbiX e cpnyKTY8UIInMII eKOpOCTII e"!eT8, Ha1111"1He 3TIIX KOHKypllpyiDWHX 38 BHeHMOeTeli npiiBO.lliiT 

K TOMY 0 "'TO np11 38.ll8HHOli HH'c'eHeiiBHOeTII ny"!K8 eyweeTByeT OnTHM81lbHOe 3H8"1eHIIe f , nplf 

KOTOpOM Be1lii"'IIH8 11 jl. MO>KeT Ob!Tb onpe.lle1leH8 e H811001lbWelt TO"'HOeTbiD B Te"!eHHe 38,ll8HHOI'O 

BpeMeHII, a· HaWeM e1ly"'8e OnTIIM81lbHOe p8eeTOnHIIe f eOeT8B1ln1lO 100 eM. Vf3MepeHHn cpyHKUIIII 

N (0) Obi11H BbmonHeHbi T8K>Ke 11 np11 £ = 60 11 160 eM. Yrnoaoe p83peweHHe o a noene.llHeM 

eny"!8e eoeT8B1ln1lO 3°, Bee H3MepeHHSI MHOI'OKp8THO nOBTOpS111Heb .lllln yMeHbWeHIISI norpeWI!OeTel\ 1 

can38HHbiX e B03MO>KIIbiMII rt.,yKTY8UHSIMII n8p8MeTpoa 8nn8p8Typbl. Pe3y1lbT8Tbi 113MepeHHA npnae

.lleHbi 118 p11e. 2-4. 

N(B) 

10 

5 

-20 ·to 0 tO 20 30 ~0 

Pile. 2. 38BIICUMOeTb eKopoeTII eqeTa eoBn8,lleHIIll: y -KB8HTOB N OT YI'118 0 • e =60 eM, 

wHpHHa .llll8cpp8I'Mbi d = 5 eM, Kp11B8n Bbi"'IIcneH8 .lllln cny"!8n 11 I' •4,60 Mas!<:;~. 
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N{8) 

1,5 

~0 

qs 

0 . . ·fO 20 JO 

PHc. 4. 3aBHCHMOCTb CKOpOCTH. C'19Til coanaaeHHl!: y -KB/lHTOB N OT yrna (} • e aJ60 ~M, 
wlipHHa aHacpparMbi d "" 9 eM. KpHBilSI Bbi'IHCneHa anst cnyqag /11! '"4,60 Maa/c 

OnpeaeneHHe pa3pewmowel!: cnoco6HocTil. leoMeTpHqeCKHe nonpaBKH 

TeopeTH'IecKne KpHBbie N ((}) ( 4), conocTaaneHH·e KOTOpbiX c nonyHeHHbiMH aKcnepHMeHTanb-

HbiMH llllHHbiMH aaeT B03MO:lKHOCTb onpeaenHTb /11! , 6binH Bbi'JllcneHbi MeTOllOM MoHTe:..Kapno 

Hll aneKTpOHHOl!: Bbi'JHCnHTenbHOR MllWHHe. npH Bbi'JHCneHHll cpyHKUIIH yrnoaoro pa3peweHI!!I I (0,(}) 

HHTerpHpOBilH119 no o6'beMy MHW9HII H no nnOWilllH ll9T9KTOpOB y -KB/l!ITOB B OTnH'IH9 OT pa-

/2 3/ 
6oT ' npOH3BOllHnoch ue npK6nK:»<:euao, a c y'leToM aKcnepHMeHTilnbHO aaRaeHHoro pacnpeae-

neHHH 'JHCna OCTilHOBOK niiOHOB B OO'beMe MHW9HH n (f*) H 3/lBHCHMOCTH acpcpeKTHBHOCTII cneKTpo• 

MeTpOB t oT MecTa nonaaaHHH 
l,:J 

y -KB/lHTOB ; HS nnOWll.OH 1 orpllHH'IeHHOti .llHacflparMOMH: 
l.:J 

3aecb 71 - I'90M9TpH'I9CK/l!l acpcpeKTHBHOCTb, 

3aBHCHMOCTb n(;) 6bma onpeaene~1a npH noMOWH noaaa:maoro •Toqeqaoro• CllHHTHnnst

UHOHHoro C'J9T'IHK/l 1 BKniO'J9HHOI'O Hll COBnllll9HH9 CO C'I9T'IHKOM ·3 H pllOOT/lBW9I'O B pe:»<:!(M9 
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* 3D03!lliOro Jl!neKTOpa*
171 • .LlJJSl 113MepeHHSl 9!!JcpeKTIIBIIOCTII € }' -KBaHTbl OT peaKUIIII ( 1) Kon-

fli!MIIpOD.:llli!Cb II y3KIIM IIYYKOM llllllpllDflSlni!Cb B pa3flll'lllble TO'IKII Hll BXOLlHOM OKHe CnekTpOMeTpa. 

llpn 3TOM napbllpOBilnCSl II yron llllLlOIIHSl }'. -KJ3aHTOB, 3aBHCIIMOCTb € OT if OKa3afl8Cb cna-

6olt. 

B BLt'lncneHHhte 3amtcnMOCTH N(O) 6btnll eueceHbl reoMeTpnqecKne nonpaeKn, y'IHTbiBaJOutHe 

CMeuteHue MHWeHH II ny'IK8 OTHOCHTeflbHO reoMeTpH'leCKOrO UeHTpa yCTSHOBKH. 3TH nonpaBKII 

TOM 6onee cyuteCTB91111Ll 1 '!eM Mellbute paCCTOSlHII9 f • B HauteM cnyqae llpll f =>60 CM MaK

CI!Maflbii8Sl nonpaaKa Morna aocTHraTb 2%. LlnSJ onpe.aeneHHSJ aemt'IHIIbl CMeuteHnSJ ueHTpa 6btnH 
/ 0 

npone.aeHbl uaMepeHuSJ N(_(J) npH f .. 60 1 110 H 160 CM no.a yrnaMu 0 •0 u ~25 (abt6paHHbiMH 

e o6nacTn 6LtcTporo cna.aa Kpnaolt N(O)- CM. puc. 2-4). Aua;.IOrH'IHbte 113MepeHIHI 6btnll BLI-

nonaeHbl npn cuMM.eTpn'IHOM pacnonomeHIIII cneKTpoMeTpoa, Kor.a.a aoKpyr MHuteHH apautanc~ npa

Bbtll cneKTpoMeTp ( CM, p11c. 1) 1 a .nesbtlt ocTaaancsr aeno.aBII>KHbiM, ConocTaaneu11e nonyqeHHbiX 
' 

3Ha'ICHI!It N(0)ll03BOnllnO onpe,aeniiTb nono>KeHHe 3cpcpeKTIIBHOro UeHTpa YCTaHOBKII C TO'IHOCTbJO 

.00 H9CKOflbKIIX Mllfl.'lHMeTpOB. nonpaBKII 1 CBSl38HHbl9 C YTO'IH9HII9M llOflO>KeHHSI ueHTpa, OKa38fli!Cb 

He6onbWIIMII. 

Bemt'li!Hll pa3HOCTII MaCe lli!OHOB 6btna onpe.aeneHa MeTO.OOM HaltMeHbWHX KBa.Op8TOB nyTeM 

cpanueausr 113MepeHHbtX 11 Bbi'IHCneHHbiX 3aBIICIIMOCTeA N (0) • Oaa oKa3anacb paauoA .1./l 
. 2 

( 4,62 ;t 0,03) Mae/c • 

J.13MepeHHe N(8) no.a o·nTIIMSnbHbiMII yrnaMH, KoMneucaullsr 

CIICT9M8TH'leCKIIX norpeutHOCTelt 

3aa~qa 113M9p9HHS1 pa3HOCTH M8CC .1./l MO>K9T 6b!Tb peuteHa II HeCKOflbKO IIHbiM CllOC'060M 1 

'!eM Olli!Cl1HO Bb!We. )J.nSl onpe.aeneHIISl .1-IL .OOCTaTO'IHO HaltTH OTHOuieHHe CKOpOCTelt C'leTa y -

KBaHTOB N llpll .OBYX 3HS'leHHSlX 8 • KaK BH.OHO 113 pi!Co 2-4, aau6onbutaSJ TO'ltiOCTb onpe,aene

HHSl .1-IL 6y.aeT npu 9TOM .aocTHrayTa1 ecnu o.aay H3 TO'leK H3MepeHHSl pacnono>KUTb a paltoae. 

8 = 0 , a .apyryJO- aa cna.ae Kpnaolt ( 8 .. 25°). Aaanua KpHBbiX N (8) noKS3btaaeT1 'ITO .anSI 

KS>K.ItOrO 31l.QSHHOro 3H8'leHUSl yrnoaoro p83peuteHHSl 8 MO>KeT 6b!Tb Bb16paH TSKOlt yron 8 opt , 

.anSJ KOToporo OTHoweuue N (8 opt )/ N(O) npaKTH'IeCKII ae H3MeHSieTCSl np11 ae6onbwux H3MeHeHHHX 

B (CM, puc, 5).· J.13MepeHH9 OTHOWeHHSl N (8 )/N(O) no.a 9THM onTnManbHbiM yrnoM noaaonSJeT, 
opt 

TaKHM o6pll30M 1 HaltTH BenH'IHHY .1-IL MeTO,QOM 1 KOTOpb!lt CB06o.aeH OT. BflHSlHHSl B03MO>KHbiX 

cncTeMaTn'lecKnx norpewaocTeA, .aonyweaaLtx npu onpe.aeneauu yrnoaoro paapeweHHSl annapaTypbJ. 

J.13MepeaaaH eenn'!nHa N(8 · )/ N(O) aaaucnT OT aenn'IHHbi CMeuteHHSl acpcpeKTHBHoro 
· opt 

U9HTpa yCTllHOBKH OTHOCHT9llbHO ee reoMeTpH'19CKOrO ueHTpa. 3Ta 38BHCHMOCTH HM99T BH.O (npu 

M8llb!X CM9W9HifSJX): 1 + ax + by 1 r,ae X II y cMeweaHSJ ueaTpa a aanpaaneanHx, na-

pannenbHOM u nepnea.anKynsrpaoM ny'IKY nHoaoa, a a H b - Bbi'IHCnSJeMbte KoacpcpuuHeHTbl. EcnH 

H3M9HifTb yKa3aHHOe HS pHC, } paCllOllO>KeHHe Cll9KTpOMeTpOB Ha CHMM9TpH'IHOe OTHOCUTenbHO 

ueHTpa ycTaHOBKH 11 1 38cpHKCHpOBSB llOllO>K9Hife neaoro ClleKTpOMeTp81 BpautaTb BOKpyr MHW9HH 

npaBbllt cneKTpOMeTp1 TO B 9TOM Clly'!ae 3H8KH K09cPcpHUH9HTOB H3MeHSlTCSl Ha 06paTHble: 1 -ax -by. 

TaKHM o6paaoM, ecnu onpe.aen::sJTb N (8 , ) IN (0) KAK nonycyMMY OTlloweaHlt, HaMepeHHblX npu Op 

.OBYX CHMMeTpH'IHbiX pacnono>KeHHSIX ClleKTpOMeTpOB 1 TO reOMeTpH'IeCKHe ll0llp8BKH B3aHMHO 
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CIWMII9HCI!py!OTCSI If nonyqeHHhlfi pe3yflbT8T OK83LIB89TCSI CB060LlllbiM OT BfllfSIIIHSI B03M0)K!Ib!X Clfc

TeMilTH'I9CKIIX !IOT'peWHOCTefi, CI:HI3aHI!h!X C 119TO'IH!-IM Ollp9Llenel!lf9M nonO)K9HIISI acjJ<iJeKTHBHOT'O 

uenTpll ycTauosKn. YKa3aHHbiM KOMneHClliU!OilHI>IM MeToaoM 6Linlf lf3MepeHbi OTHOW9HifSI 

N(0
0

P 1 )/N(O) Up!! 

t\IL 

"'160, 110 If 60 CM, rJony'leiiHDSI llpll 8TOM pa3HOCTb MDCC IIIIOHOD 
2 = (4,58 :t_0,03 ) Man/eM • OKD3nnncb pannoll: 

Pe3ynbTaTbi H3Mepellllll: 

OnHcanHhie auwe cnocoohi H3MepeHHSI ~ IL ' a·anlf connaaw11e Me)KLly coooi! pe3ynbTaTbi, 

Benn'lnHa paanocTH Mace nuonoa nonyqena pasnoli 

' 2. aiL = (4,60 ± 0,02) Maa/c 

KaK su.nno H3 upuseaennoll: uume TaonHUbl, nai!aennhie pa3nH'IIIhiMH MeTOLlBMH nemi'IHHhi a IL 

xopowo cornacyiOTCSI Mem.ny co6oi!. 

T a 6 n u u a 

( ll.annbie o senuqune t\ IL , nony<JeHHb!e K cepe.nitue 1962 roaa) 

PaooTa 

> /1/ 
nanocjJCKHll, AaMO.nT, Xe.nnu 

/2/ 
4uuoacKull, CTeR116eprep 

Kaccenc, :rlmonc, J\1\apcjJH, O'Henn
131 

XunMaH, Mn.nAenbKon, KaMoraTa , 
lJ.aasaTTHHH /4/ 

XsA.OOK, A6awbSII!• Kpoy, Cuu/
51 

HacToswas pa6oTa 

cneKTp 
Y-KsaHTOB 

5,5 ±..1,0 

2 all ,Mas/c 

YrnosaSJ KoppenSI
UHSI ~ -KsaHTOB 

·4,5:t_0,3 

4,55±..0,07 

4,60:t_0,02· 

Cpe.anee B3sewennoe no seeM npuseAeHHbiM s Taonuue pe3ynbTaTaM panao 

2 
aIL cp = ( 4,601 ± 0,016) Mss/c • 

BpeMSI npo
neTa neliTI!OHa 

4,GO:t_0,04 

4,62 ±..0,04 

B aaKmoqenue nonb3yeMCH cnyqaeM no6naroAapuTb A.ct> • .llynall:uesa H B.I1.PbtKanuna 

aa uoMOWb s paooTe u VI.B.ny3blHHHa aa npose.aenue TpyAoeMKHX · Bhi'IHcnenuJ:l. 
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npHM9'18HH9 npH KOppeKType OT 12 HIOHSI 1963 r. 

He.aaauo nostaunocb coooweuue o6 HoMepeHHH paaHoCTH Mace nuoaoa no apeMeHH nponeTa 

HeilTP.OHOB c ewe' 6onbwea TO'IHOCTbiO: t-Il .. ( 4,6056 ±.0,0055) Maa/c
2 

(Phys. Rev., J.3Q. 341, 1963) 

PyKonHCb nocTynuna a ua.aaTenbCKHlt OT.aen 
· 23 M8SI 1963 r. 


