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I.Bse.ueHHe 

XapaKrepHCTHKH 6era-pacna.ua nHoHa 

+ 
TT + e + v (I) 

C 6onbWOA TO'IHOCTbiO npe.UCK83biB810TC!I TeOpHeJ! cna6oro B38HMO.Uel!CTBH!I/ 
1•21 , eCnH 

rnpaae.unHaa rHnoreaa coxpaHeHHSI aeKTOpHoro TOKa
13

•
21 

B paMKBX ~noll rHnoreabi aepo

!ITHOCTb 6era-pacna.ua nHoHa MO:>KeT 6biTb onpe.ueneHa c norpewHOCTbiO, He npeBbiWBIO!Uel! 

HeCKOnbKHX npoueHTOB/
4 •51 

1) 

(2) 

3.uecb G - KOHCT8HT8 cna6oro BeKTOpHOrO B38HMO.Uel!CTBHII, 6 - p83HOCTb MBCC 38p!!-

:>KeHHoro H Hel!rpanbHoro nHoHoe
16• 71 , ll - Mace a TT + -MeaoHa, m - M8CC8 3neKTpOH8 1 

8 - pa.UH8UHOHHB!I nonpBBKB. 

/8•11/ 
nepBbie HCCne.UOBBHH!!, npoae.QeHHbie B 1961-62 r.r. , nOKB3BnH, 'ITO HeCMOTpll 

Ha HCKniO'IHTenbHO Many!O aenH'IHHY orHOCHTenbHOA aepoSITHOCTH A c"' ( rr+ .. rr0 + e+ + v ) 1 

I "' (rr+ .. 11+ + v ) , cocTaanSIIO!Uel! , cornac Ho reopHH, acero nHw b 1,04 • 10 -s. npouecc (I) 

.UOCTyneH H3MepeHH!IM, nony'leHHB!I npH 3TOM BepO!!THOCTb A oKaaanacb 6nH3KOl! K ae-

nH'IHHe, npe.UCKB3BHHOl! HB OCHOBe rHnOTe3bl COXpBHeHH!I BeKTOpHOrO TOKB. HH:>Ke C0061Ua

/ 12/ 
IOTC!I peaynbTBTbi .uanbHel!wHx Hccne.uoaaHHll 6era-pacna.ua nHoHa , uenb!O KOTOpbiX Sia-

nSinocb H3Mepi'!HHe cneKrpa noaHrpoHoe H yro'!HeHHe aenH'IHHbi aepoSITHOCTH A • 

2. nocT8HOBKB OnbiTB 

/13/ 
Jln!l perHCTpBUHH 6era-pacna.ua nHOHB HCnonb30BBnBCb yCTBHOBKB CO.Uep:>KB!U8!1 

qeTbipe qepeHKOBCKHx cneKTpoMerpa nonHero norno!UeHH!I (pHc. I). 3KcnepHMeHTbi 6binH 

BbinOnHeHbi HB CHHxpouHKnorpoHe Jla6oparopHH H.uepHbiX npo6neM OVISH1 e KOHue 1962 r. 

Bbiee.ueHHbill H3 KBMepbi ycKopHren!l ny'loK nono:>KHTenbHbix nHOHOB cj:lopMHpoeancSI CBHHuo

BbiMH .UHBcpparMBMH H MBrHHTHblMH nHH3BMH. nHOHbl npOXO.UHnH 'lepea p!!.U CUHHTHnnSIUHOH

HhlX cqeTqKKOB 1-5 H OCT8H8BnHB8nHCb B CUHHTHnnHTOpe nocneaaero CqeTqHK8 6, npeaHB3-

HB'IeHHOrO .Un!l perHCTpBUHH n03HTpOHB pacna.ua. AMnnHTY .UHblll BHBnH3 HMnynbCOB OT 3TH X 

C'leT'IHKOB n03BOn!ln qeTKO Bbi.UenSITb 8KTbl OCTBHOBKH nHOH/ 14 ~ raMMB-KBBHTbl OT pacna,ua 17° 

MeaoHOB perHcTpHpoaanHCb qepeHKOBCKHMH cneKrpoMeTpBMH. Me:>K.uy C'leT'IHKOM 6 H cneK-

I) <t>opMyna (2) nony'leHa repwTel!HOM/9/ . 
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PH c . I. rl o cTBIIOBKB o nbiT8. I- 6 - c uHIITHnnRUHOIIII b i e cqe T '!HKH, 7- qepeiiKOBCKH e cneKTp o 

MeTpbi OOllH O r' O l10r'liOW8HlHI 1 8- C UHHTHII11SlUR OHH bl 8 C I.I 8 Tl!HKH 8HTH COB I1 8Ll8HHA, 

K- TOpM03RU1HA cj:JHn b Tp. B c neKTpa M e Tp 8 X Hc n o nb30B8H bi cj:Jo T OYMH O>KHTenH 

58 AVP, e C UHHTHnnHUH OHII b iX c'!eT'IHK8 X - 56 AVP 

TpO M 8 Tp 8 MH 6bll1H 11 0 M8 lll8Hbl C UHHTHllllSIUH OHH hl8 C l{ 8 T1.{HKH 1 3 8 U UtW8BWH8 CI18KTpOM8Tp b1 O T 

3 8p!!>KeHH biX '! 8C TH U ( C '!eT'IHKH 8 HTH COB I1 8 lleHHi\). 

CuHHTHllliHUH OHH bTe c q e T'-IHKH H Yepe HKOBC KHe c n e KTpOM e Tp br 6bii1H n o M e w. e ll b i a M Ho r o -

Cli OAH bl8 M8r'HHTH b18 3 Kp8H bl nnH YCTp8H8HHH BliHHHHH p8C C8 HHH Oro M 8 ["HHTH Or' O 11 0 11H y CKQ

pHTen!l. B e e C '! e T'IHKH H cneKTpOMeTpbi 6 h inH C II86>KeHbi HMnynbCH biMO< HCTO'IHHK8MH ce e T 8 

H8HOCeKyHllHOA llnHTe nbHOCTH, I1pH I10MOU1H K OTOpblX MO>KH O 6 bin O MOllenHpOB8Tb OCT8H OBKY 

nK OII8 H p8CI18ll (I). 3To n oa e o ns1n o 6biCTp o npOH 3 BOllHTb K8nK6poBKY eceA 8nn8p8TYPbi e 

npouecce H3Mepe 11HA. 

'-iepeHKOBC KH e C n e KTp OM e Tp bl H C'! e T'IHK 5 6binH BKn!O '!eH b l B CXeMy COBI18lleHHll / 
151 

-8 
c 38llep>K8IIIIbiMH "eopoT8MH " anKTenbHOC TbiO 8 · 10 c e K, KOTOp8!! 38nycK8n8 p8aeepTKy 

/16/ 
ni!THnyqeeo ro cKopo CTHor o ocuHnnorp8~8 BpeMR 118p8CT8HH!I HMnynbCOB 118 9Kp8He 

-9 
OCUHnn o rp8cj:J8 C OCT8Bnl!n O 4· 10 C eK npH 'IYBCTBHTe nbHOCTH eepTHK8nbHOrO OTKnOIIeiiHR 

nyqell 60 MB IC M. VIMnyn b C b i O T e c ex c'leT'IHKOB H cneKTpOM e Tpoe ycT8HOBKH cMewKeli-

/16/ 
nHCb H I1 0 ll8B8nHCb H 8 BXOll bl OCUHnnorp8cj:J8. flpH 9TOM HMnynbCbl C'!eT'IHKOB 3, 4, 

6, 8 cj:JopMKpOe8nHCb n o anKTenbHOCTH. Oco6oe BHHM8HHe 6bino o6p8WeHo 118 cj:JopMKpoe8-

IIHe HMnyn bC8 B C 'leT'IHKe 6. Jln11 9TOrO C'leT'IHK8 6bin Bb!6p8H pe>K HM I1HT8HHR, npH KOTO

pOM Bbi6poCbi H nocneHMnynbC bi 6binH ceeaeH bl K MHHHMYMY• C'! e T'IHK 6 6bin HC I1 b iT8H 

npH I10MOU1H llBYX HMnynbCHb!X HCTO'IHO<KOB C BeT8, MOJ:IenHpOB8BU1HX HMn y nbC OT OCT8HQ B 

KH nHOH8 H eoaiiHK8IOWHll qepea HeKoTopoe epeMR HMnynbC OT noa HTpOH 8 p8Cll 8 ll8. B8pbH-

4 

p OB 8 HHe epeMeiiH 38llep>KK H 

n 8ae (I ) M O>K e T 6bi T b H8lle: 

MOM8 HT OM er o B03 HHK HOB8 HHf 

3 Yll b T 8 T 6 bill ll OllyYeH 11pH BHl 

c o6biTHll n+-- fl +-p8c n8ll 8 

P11c. 2. <l>oTorpacj:JHR cny'l8!1 rr 

KBX 5, 4, 3, 6 npH T Op . 

'IHKe 6 OT jl + -Me30H 8 . 

Jln11 cj:JOTOrp8cj:JHpOB8HH!I H> 

CBeTOCHnOll 1 : 0, 75 H cj:JOKyCH blM 

np11 n o MoWH KHHo8nnap8T8 P<l>r 

HacTpoliKa H K8nH6poeK8 . 

n8Cb nepe38p!!.D.K8 OCT8HOBHBWH 

KOBCKHMH cneKTpoMeTp8MH. B K· 

rH.D.pHll nHTHR. 0KOH'I8TenbH8R > 

Ty llHO-epeMeHHOrO 8H8nH38 cPOT• 

npouecc8 nepeaapl!llKH TT + j 

3TOT 8HBnH3 UOK83Bn, 'ITO B b!6p 

Bp8MSI .llliR CUHHTHllliSIUHOHHbiX c· 
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KH, 7- '19p9HKOBCKH9 CneKTpo

t e TI.JHKH. BHTHCOBna.aeHHA , 

18H bl cpO T OYMHO>KK TenK 

lllHWBBWHe CneKTpOM9Tpbl OT 

·pbi 6btn H noMewellbi a MHoro-

H e ro MBrHHTH o r o non~ ycxo-

n bCHb!M ;{ HCTOI.JHHK8MH CB9 T 8 

blnO MOL!9nHpOB8T b OC T B HOBKY 

:HopoBKY aceA annapaTyphi a 

I 15/ 
~ a cxeMy coananeHKA 

JTopa!! aanycKana paaaepTKy 

HH!I HMnynbCOB H8 3Kp8H e 

~epTHKBnbHOrO OTKnOH9HHH 

pOB yCTBHOBKH CM9WHBC:l-

MnynbCbl CI.J9Ttt HKOB 3, 4 , 

> o6parueHo Ha cpo pMHpoaa-

l pe>KHM HKT8HH~J npH KOTO

:'IeT'IHK 6 6hln HCnhlTBH 

lBWHX HMHynbC OT OCT8HOB -

noaHTpoHa p acnana. BapbH-

pOB8HH9 apeM9HH aa.aep>KK H H BMnnHTY .0. 3TH.X HMnynbCOB noK838n O, "'TO n03HTpOH B pac-

nane ( 1 ) MO>KeT 6hiTb HBL!e>KHO aap e rHcT pHpoaaH, ecnH apeMeH HB !I aanep>KKB Me>KL!Y 

MOM 9 HTOM erO B03H KKH OB9HI!!I H OCTBHOBKOli nHOH8 np9 Bb!W89T 6·10 -g C eK. T a K Ol! >Ke pe-

ayn bT8 T 6bln nony"leH llpH 8 H 8nH3 9 38perH. C TpHpOB8HH biX B K8nH6pOBOI.JHbiX 3KCnepHM9HT8X 

co6biTHll w+- 11 +-pacnana (pHc, 2, 10). 

PHc, 2. <l>oTorpacpH!! cny'la!l 77 +- 11+ -pac nana. 77 -HMnynbChi, B03HHKBIOIUHe a C'leT'IH-

KBX 5, 4, 3, 6 npH TOpMO>K 9H HH H OCTBHOBKe 11+ -Me30H8, 11 -HMnynbC B C'!e,-

'IHK9 6 OT 11 + -Me30H8, 

Jln!l cpoTorpacpHpOBBHH!I HMnynbCOB 6bin HCnonb30B8H o6beKTHB Zeiss ( r JJ.P) co 

c aeTocHnoA I : 0,75 H cpoKyCHhiM paccTO!IHHeM 100 MM. <l>oTorpacpKpoaaHH e npoH3 B OL!Hnocb 

npH IIOMOIUH KHHoannapaTa Pet> K HB BbiCOKO'IyBCTBHTenbHYIO nneHKY • vlaonaHxpoM-13'. 

HacTpOliKa H KBnH6poaKa annapaTyphi 6 hi na BhmonHeHa a onbiTax, rne perKcTpHpoaa

nacb nepe3Bp!!L!K8 OCT8HOBHBWHXC!I 77 -Me30HOB B MHW9HH, IIOM9lll9HHOI! M9>KL!Y '!epeH

KOBCKHMH cneKTpOM9Tp8MH. 8 K8'19CTBe MHWeHell HCnOnb30B8nHC b >KHL!KHI! BOL!OpOL! K 

rHL!pHLl nHTH!I, 0KOH'I8T9nbH8!1 KBnH6pOBK8 annapaTypbl 6binB 1IpOB9Ll9H8 HB OCHOBe BMnnH

TyLlHO-speMeHHOrO 8H8nH38 cpOTOrpacpHll, nony'!eHHbiX llpH perHCTp8UHH M8nOHHT9HCHBHOrO 

I 111 
npouecca nepeaap!!LlKH 77 - + p -. 77° + n a CUHHTHnn!ITope C '19T'IHKa 6 ( pHc . 3). 

3TOT BHBnH3 IIOKB3Bn, 'ITO Bbi6pBHHbll! M9T0Ll perHCTpBUHH o6eCII9'1HB89T p83p9W8IO IU99 

-10 10 
Bp9M!I Ltn!l CUHHTHnn!IUHOHHbiX C'I9T'IHKOB 2• 10 CeK,a Ltn!l C119KTpOM9TpOB - 7, 10- CeK, 

5 



PHc. 3. <l>oTorpa<j:JHH cnyqaH nepe3apHnKH rr- -Me3oHa s CUHHTHnnHTope C'<eT'<HKa 6. 
1T - Te >Ke HMnynbCbl, 'iTO H8 pHC. 2, y - HMnynbCbl OT nsyx UpOTHBOITOrrO>KHblX 

cneKTpoMeTpos . 

3. Vj 3 M e p e H H 51 

OcHOBHbie K3MepeHKH nponon>KanHCb oKono 500 qacos. 3a aTo speMH qepe3 ycTaHos-

10 
KY ObinO nponyll.leHo 4 · 10 nHoHos. B npouecce H3MepeHHll Ka>Knbie nsa qaca nposonH-

nacb KOHTpOnbHaH KanKOpOBKa BCell annapaTypbl npH ITOMOll.lH HMITyrrbCHbiX HCTO'iHKKOB 

CBeTa (pHC. 4). nposepK.9. CTBOHnbHOCTH H nHHeliHOCTK pa'!sepTKK ocuHnnorpa<j:Ja 

UpOH3BOnHnaCb TaK>Ke nyTeM <j:JOTOrpa<j:JHpOBaHKH CTaHnapTHbiX CKH;)'COHnanbHbiX CHrHanoB 

c qacToToll 100 Mru OT cTa6HnH3HposaHHoro KBapuesoro reHepaTopa. HapHny c aTHM 

nepHOnH'<eCKH ITOBTOpHrrHCb KOHTpOnbHble aKcnepHMeHTbl, B KOTOpb!X perHCTpKpOBanaCb nepe-

3apHnKa OTpHUaTerrbHbiX ITHOHOB B CUHHTKrrnHTOpe C'ieT'iKKa 6 H B MHll.leHH H3 rHnpHna 

nHTHSJ. 

OonyqeHHbie <j:JOTOrpa<j:JHH npensapKTerrbHO npOCMaTpHBanHCb H8 nH8CKOne. npH aTOM 

ObinH oTo6paHbi cny'<aH, Korna Ha <j:JoTOrpa<j:JHH Obina sHnHa ocTaHOBKa nHoHa, conposo>Knae

MaH 3ana3nbiBaiOll.lHM HMnynbCOM, K OTCYTCTBOBanH HMnynbCbl OT C'ieT'iHKOB aHTHCOBnane

HKll (pHC. 5 a, 6, B). cl>OTOrpa<j:JHH; Ha KOTOpblX OblrrH 3aperHCTpKpOB8Hbl HMnynbCbl OT cqe-r

'<HKOB aHTHCOBnaneHHll (pHC. 6), OOpafSaTbiBanHCb OTnenbHO - OHH cny>KHnH HCTO'iHHKOM 

HH<j:JOpMaUHH 0 panHaUHOHHOM pacnane fiHOHa TT+_.y+e++v. 

6 

PHc. 4. OnHospeMeHHoe cpa• 

H cneKTpoMeTpax yc 

5, 4, 3 , 6. A I- A4 
CbJ OT qepeHKOBCKHJ 

Oc TaawHeC SJ nocne npo 
/ 

nonseprHyTw speMeHHOMY a1 
; 

ll.lee Heo6xonHMbiM speMeHH> 

' naiOT B npenenax speMeHHOI 

'<aTenbH bill oT6op co6bJTHll 6 

qepeHKOBCKKX c neKTpOMeTpOE 

n opora perHcTpauH H raMMa

E n R 30 Mas co6biTHH 6eTa-

n ocne sseneHHR nopor 

KpHTepHHM y nosneTBOpHnO 5: 
/ 

nHnH HCXOOSI H3 BpeMeHHbiX 

s c'<eT '<HKe 6. OnHo H3 TaK> 

cnyqaliHhJX + 
YY- e- H 

~ 
ye 

HMHTHpyiOll.lHM npoueCCOM Jl ~ 

neH Ha OCHOB8HHH <j:JOTOrpa<j:J: 

werOCSI nHOH8 H nQ3HTpOH8 I 

c n enosano o>KHnaTb ell.le 2 



'KnnliTOpe e'ieT'iKK8 6. 
>T JlByx npOTKBOnOnO>KHblX 

3TO BpeMll 'iepe3 yeT8HOB-

>KJlble JlB8 'i 8ea npOBOJlK-

-AnynhCHbiX HCTO'IHHKOB 

3sepTKII oeuKnnorpa¢8 

e i!H)I'eOI!Jl8nbHblX eKrH8nOB 

aTop8. HapllllY e 3TIIM 

>p blX p e rKeTpKposan8eb nepe-

S MKWeHII 113 rKJlpKJlB 

Cb H8 Jl118eKone. np11 3TOM 

raHoaKa nHoHa, conpoao>K.aae-

OT e'ieT'iiiKOS 8HTIIeOS08Jle-

HpOSBHbl I!Mnynbebl OT e'ieT-

PKe. 4. 0JlHOBpeMeHHOe ep808TbiB8HII e KMnynbe HblX KeTO'iHKKOB eseT8 BO Beex e 'ieT'iKK8X 

11 eneKTpoMeTpax yeTBHOBKII ( KBn116posKa). 2, 3, 4, I - KMnynhebJ OT e'ieT'iKKOB 

5, 4, 3, 6 . A I- A4 - I!Mnyn bebl OT e 'ieT'iiiKOB 8HTKeosnaneH>~ll, cl-c 4 - IIMnynb

cw OT q epeHKOBC KK X cneK Tp OMeTp OB . 

0eT8BWKeell noene nposeneHKll npensapKTenbHoro o TI5 o p8 330 cl>oTorp8ci>Kll 6bJnll 

OOJlBeprHyTbl BpeMeHH~MY 8 HBnii3Y • np11 3TOM OKB38nOe b, 'iTO 61 e06biTKe, y JlOBneTBOpliiO-

ll.lee HeOOXOJli!MbiM BpeMeH.:..IM KpKTepl!liM ( KMnynbebl OT y-KBBHTOB II 00311TpOHB eosn8-

Jl 810 T s npenenax speMeHH~ro pa3 peweHKll), MO>KeT 6bJTb OTHeeeHo K p8enany (I). 0KoH

'i8TenbHblll o T I5op eol5bJTKll Obln nposeneH HB oeHose 8MnnKTyJlHOro 8H8nK3a KMnynbeos OT 

qepeHK OBCKHX cneKTpOMeTp OB . 3TOT 8H8nH3 fiOK83an, 'ITO C yaenH'I~HHeM 3HepreTHqecKOro 

nopor8 perKeTpauKK r8MM8-KB8HTOs En yposeHb ¢)118 pe3KO nan8eT 
1121 

11 np 11 

En c30 Mas eol5blTIISI 6eT8-p8enan~ nKOH8 MOryT 6b1 Tb HBJle>KHO SblJleneHbl. 

, 
noene sseneHKSI nopor8 Efl ~30 Mas Heo6XOJliiMbiM speMeHHblM II 8MnfliiTYJlHbiM 

KpHTepKS!M ynosneTsop11no 52 eol5h1TKSI. Ypo seHb ci>oH8 eny'18liHblX eosnaneHKll Mbl o npene

' n11n11 K eXOJlll 11 3 SpeMeHHbl X p8enpeneneHI!ll IIMnynbCOB OT qepeHKOSeKIIX ene KTpOMeTpOS II 

s e'ieT 'IIIKe 6. OnHo 11 3 T8KKX paen penene1111ll np11sene11o HB p11 e . 7. HallneHHoe '!Ke no 

eny'ialiHblX + 
yy- e- II y e + - y -eosnaneHIIJI OK83Bn OCb pBSHbiM 6. <l> o H, eSSI38HH blll e 

y -KBBHT8), Obln onpene-KMIITKPYIOlllKM npoueeeoM /l + - e + -paenana ( e Kc nyeKBHK eM 

neH HB OeHOSBH IIII ci>OTOrpa¢Kll (pRe. 8), 118 KOTOpblX Me>KJly HMnynbC8MH OT OCT8 HOBHB

/l + -M e3oHa (I eoobiTKe). HaKoHeu, weroC SI llHOH8 H ll03HTpOH8 6bin BH.U B H HMnynhC OT 

enenosan o O>KHJlBTb eme 2 ci>OitOSbiX eo6biTHSI HB OeHOSBHIIII JlSYX 3Bpe rH e Tp11pOSB HH biX 

7 



Pile. 5 a, 6, e. TanR'IHbJe cpoTorpacpRII 6eTa-pacnaaa nKoHoB. rr a y - Te >t<e 
HMUYUbCbl, 'ITO H H8 pHC.3. e - HMUyUbCbl OT U03HTpOHOB p i'ICUI1L18, 

t •17, 3!41 25 !0- 9 C9K, COOT89TCTB9HHO, 

8 

l 

Pac. 6. <l>oTorpacpaR paaaauac 

'ITO H8 pKC. 3 . e - liM 

F {t.t) 

f,O 

0,5 

-JO -25-

PHc.7. BpeMeHH~e pacnpeLI• 

OT C'I9T'IHK8 6 (n 031 

TO >Ke pacnpea eneH: 

38pRLIKH r: - -Me30: 



l , 

I 

B. rr H y - TQ >K e 

OT 003HTpOHOB p ecnaJl 8, 

PHc . 6. <t>oTo rpacpH!! p8JlH8UHOHHoro pacnaJla rr + -+ y + e+ + v. rr H 1' - Te >Ke HMnyn bCbi , 

P Hc.7. 

'I TO H 8 pHC . 3 . e - HMOyllbCbl OT 003HTpOH8 B C'IQT'IHK8X 6 H 8 H B COQKTpOMeTpe. 

F {"-t) 

1,0 

0,5 

-Jo -25-20 -15 -10 -5 0 5 10 15 20 25 JO 

A t,t0-10 
ceK 

BpeMeHH~e p acnpeJleneHHe aaperHcTpHpoeaHHbiX co6btTHli , !:J.t - aaJlep>KKB HMnynbCa 

OT C 'IQT'IHKB 6 (n03HTpOH) OTHOCHTQJlbHO HMOYilbCOB OT cneKTpOMeTpOB, KpHB8!1 -

TO >Ke pacnpeJleneHHe, nony 'leHHOe B K8J1H6pOB0'1HblX 00b!T8X npH perHCTp8UHH nepe-

38p !!JlKH - Me30HOB. 

9 



PHC, 8. <I>OTOrpa,PHH OllHOrO H3 cny~eB , rne Me>KllY HMnynbC8MH OT nHOH8 H n03K

TpOH8 BHlleH HMnynbC OT p. -Me30H8, 

cnyqaeB CO cnHWKOM 60nbWOJ! 8MnnKTYllOJ! HMnynbC8 OT n03HTpOH8, 06wee 'IHCnO ,POHOBblX 

C06b!THJ! n ony'leHO, T8KHM 06pa30M 0 p88Hb!M 9, lfHCnO 38perKCTpHp088 HHblX cnyqaes 6eTa

pacna,lla nHoHa N npH aTOM cocTaBnHeT 

N -43:!;.7. 

4. PeaynbT&Thi uaMepeHul! 

npH npose,lleHHH OnUCblB8eMblX 3KCnepHMeHTOB npOH3BOllUn8Cb perUCTp8UHH COBnane

HUl! nap y -KB8HTOB, fieTHWHX K8K 8 npOTHBOITOnO>KHble CTOpOHbl (puc, 3), T8K U ITOll yrnOM 

90° (pHc. 9). 06paayrowHeCH npH pacnane ( I ) y -KsaHThi paaneTaiOTCH non yrnoM, 6nHa

KHM K 180°. B ycnosHHX Hawero onhrTa 3TO llOn>KHO 6brno npHBOllUTb K TOMY, 'ITO O>KHllae-

MOe c y'leTOM yrnosoro paa peweHHH ycTaHOBKU) '!Ucrro cnyqaes 6eTa-pacnana nHOHOB, 

aaperucTpuposaHHhiX npoT>!Bonono>KHbiMH cneKTpoMeTpaMH, N 11 , Ha nopHllOK senH'IUHhi 

npeshrwaeT qucno cny'laes, aaperHcTpuposaHHhiX llBYMH cocellHHMH cneKTpoMeTpBMU N l 

N-'- !Nu e0,12. YK838HH8H yrnosaH KOppenHUUH nel!CTBHTenbHO HMeeT MeCTO llnH OT06paH-

HhiX C06biTHA; 

npu En •36 Mas 

N.J. /N11 -0,16:!:_0,11. 

l'fl I N11 •0,05:!:_0,13. 

10 

" 

---

PHc. 9. To >Ke, 'ITO H Ha pHc. 

Cn9KTpOMeTp8MH. t = 

BpeMeHHue pacnpeneneHH< 

T8K>Ke nOllTB9p>Kll 8eT np8BHnbl 

HO H3 ·aToro pHCYHK8, rne llnH 

pacnana, cpenHee speMH >KH3H 
+ 

HeM >KH3HH " -Me3oHa. AMnn1 

pax (aHepreTH'IeCKHA cneKTp y 

llB nKOH8 ( pHC. II ) • 

3HepreTu'leCKHll cneKTp n 

seneH Ha puc. 12. OH cosnana 

TOpHOrO TOK8 H UCnpasneHHblM 

BepoHTHOCTb 6eTa pacna£ 

posaHHhiX cnyqaes pacnan a N 

yCT8HOBKH, nnH OnpeneneHUH 3 

OT nepe38pHllKH rr' -Me30HOB 8 BOL 

TOB 8 cneKTpOMeTp, nony'leHH8H C 

UROHHblX .OeTeKTOpO·B y -KB8HTOB 

HOCTH ycTaHoBJCH Y'IHTbiBanHCb CL 



nbC8MH OT nHOH8 H noaH-

rpoHa. 06LUee 'IHcno ¢oHOBbtX 

TpHpOB8HHb!X cnyqaea 6eTa-

tnacb perHcTp8UH!I coanane-

Hbt (pH c. 3), TaK 11 non yrnoM 

l3neTBJOTCS1 non yrnoM. 6nHa-

lBO.UHTh K TOMY, 'ITO O>KH.aae

•aes 6eTa-pacna.aa nHoHoa. 

1 H8 nopH.OOK BenHttHHbl 

<HMII cneKTpoMeTpaMH N1 
~MeeT MeCTO nnR OT06paH-

.. 
I 

PHc. 9. To >Ke, 'ITO 11 Ha pHc . 5, HO y -KBBHTht 3aperHcTpHpoBBHht nayMR cocenHHMH 

cneKTpOMeTp8MH. t z J5• JO-g CeK . 

BpeMeHHve pacnpeneneHHe 38perHCTp11pOB8HHbtX cnyqaea, npencTaaneHHoe Ha p11c.JO, 

TBK>Ke nonTaep>KnaeT npaaHnbHOCTb Kn eHTH,PIIKBUIIH Ha6monaaweroc!l pacnana. KaK aHn

HO 113 ·aToro pHcyHKa, rne nn11 cpaaHeHH!I npHaeneHo pacnpeneneHI!e nn11 o6ht'IHoro 1/-p..f
pacnana, cpenHee apeM!I >KH3HII Ha6monaawerocR pacnana coananaeT co cpenHKM ape~.e-

+ 
HeM >KH3 H11 11 -Me3 oHa. AMnnHTynHoe pacnpeneneHHe HMnynbCOB a qepeHKOBCKIIX cneKTpoMeT-

pax ( 3HepreTH'IeCKIIJI cneKTp y -KB8HTOB) T8K>Ke 6n113KO K O>KIInaeMOMy nn!l 6eTa-pacna-

na nHOH8 ( pHC. JJ ) • 

3HepreTH'IeCKHJI cneKTp n03HTpOHOB 0 o6p83Y!Oll.!HXC!I npH 6eT8 -pacnane nHOHOB , npK

aeneH H8 pHc. 12. 011 coananaeT co cneKTpOM, Bbi'IHCneHHbtM 11a ocHOBBHHH coxpaHeHH!I aeK

TOpHoro TOK8 II HCnpaaneHHblM C y'leTOM pa3peweHH!I C'leT'IHK8 6. 

Bepo!ITHOCTb 6eTa pacnana nHoHa Mbt onpenenHnH, HCXOn!l 113 'IHCna 38perHCTpH-

poBBHHbtX cnyqaea pacnana N c y'leTOM aKcnepi!MeHT8nbHO KallneHHOll a¢¢eKTHBHOCTH 

yCT8HOBKII, nn!l OnpeneneHH!I a¢¢eKTHBHOCTH cneKTpOMeTpbl o6nyqanHCb y -KB8HT8MH 

OT nepe38p!I.UKH tt" -Me30HOB B BOnopone. npH 3TOM B8pbHpOB8nHCb MeCTO R yron BXOna Y -KB8H

TOB B cneKTpOMeTp, nony'leHH8!1 CKOpOCTb C'leT8 Cp8BHHB8n8Cb CO CKOpOCTb!O C'leTa CUHHTHnn!I

UHOHHbiX neTeKTOpO·B y -KB8HTOB C H3BeCTHOJI a¢¢eKTRBHOCTb!O, npH onpeneneHHH a¢¢eKTHB

HOCTH ycTBHOBJCH y'IHThtBBnHcb cnaHr H KOHe'IH8!1 nn11118 'aopoT' ( 10 <t < 85·J0-
9

ceK), 

II 
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PKc. 10. V!HTerpanbHoe apeMeHHoe pacnpeJleneHHe a aperHCTpHposaHH hJX co6hiTHA. 
e - cny'I8H 6eTa-pacn8Jl8 UHOH8 , 0 - p8CU8Jl ,,+-+ f.l ++ V • npSIM8SI 

cooTseTCTsye T c peJl HeMy speMeHH >K H3HR r ~25,5 • I0-9 c eK. 
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F(A) 

I 
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0 
0 10 

PHc . I I. VIHTerpanbHOe pac 1 

r y Jl8M A HMnyn' 
npeneneHHe. nonyt.: 
KH 11- - M€30HOB. 

aHepr eTH'IeCKHe nop or H Jln SJ > 
HHe y - KB8HTOB B C'I9T'IHK8X 

CTp8UHH 6eTa- pacn8Jl8 nHOH8 I 

BenH 'IHHa OTHOCHTenbHOA 

'ITO cornacyeTCSI c TeopeTH'!ec 

maSJ 6eTa- p acnaJl nHoHa (eM. · 

ayJOlllel! 6eTa- pacnaJl SJLlep: 



• • 

• 
• 

rHCTp1<pOB8HH biX C06biTKI!, 
ll 11+ ... fl.++ V. npi!MB!I 
•25,5 • IQ-9 cex. 
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P11c. II. VfHTerpanbHOe pacnpeaeneHHe F (A) aaperHCTpHpOBBHHbiX co6biTI<I! no aMnni<
TYllBM A HMnynbcoa a qepeHKOBCKI<X cnexTpoMeTpax. KpHBBll - TO >Ke pac
npeaeneHI<e, nony'leHHoe a xanH6poBO'lHbiX onhiTax np" peri< CTpaul<l< nepeaapRa
KH TT- - Me30HOB • 

3Hepr eT"qecxl<e nopor11 anll y -xaaHTOB ( En ~ 30 M:;,a) 1< n oa KTpoHa (0 ,6 M:;,a) , nornome

HHe y -xBBHTOB B C'leT'l "KBX 6 " 7 K 3cpcpeKTKBH OCTb npOCMOTpa. 3cpcpeKTI<BHOC10b peri<

CTpBUHK 6eTa-pacnaaa nl<oHa nonyqeHa paaHoll ( 10,5 :!:_1,4 )%. 

BenK'li<Ha OTHOCHTenbHOll aepol!THOCTI< 6eTa-pac naaa n"oHa Ha llaeHa paaHoll 

,\ = ( 1,1 ±_0,2) I0-8, 

'ITO cornacyeTCll c TeopeTHqecxH O>KI<llaeMhiM aHB'leHI<eM . KoHCTBHTB G , xapaxTepl<ayiO

lUBR 6eTa-pacnall nHOHB (eM , (2)), COBnaaaeT C BeKTOpHOII KOHCTBHTOI! G f3, xapaKTepK

ayiO!Uell 6eTa-pacnaa llllep: 

13 
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G = ( 1,03 ±_0,11 ) G{3 • 

YcpeJlHSISI Jl8HH hi e H8CTORWeil pa6oTbl c pe3y11bT8T8MH, nony'!eHH biMH a UEPH
1 

l d/ , 

H8X0.0HM 

G = ( 1,04 ±_0,07) G {3 . 

B 38KII IO 'I eHH e 11 011b3yeMCSI cny'laeM no6118f'OJl8pHTb r.n. 3 opHH8, B . VI . Opexoaa, 

A .B . P eaeHKO, H. H. XoB8HCKOf'O, B. A . 4epHbiX, n.H. AHJlH8HOBY H ee COTPYllHHKOB, 

H.6. EJlOBHHy, H .M. Koa aneay H K.A. 6alt'lepa H ero COTPYllHHKOB 38 noMOWb a c o3Jl8HHH 

anrrapaTypbl H B pa6oTe . Mbl 6naroJlapHbl KHM re ct>a, 3 .B. HRry , 3 .ct>. npoK OWKHH OA H 

M . CroHoaoil 3a npocMoTp H o6pa6oTKY cpoTorpacpH lt. 
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II cpeapanR 1964 r. 



D.yHaltueB A.<t:> ., neTpyxHH B.VI., npoKOWKHH IO.D. •• 

PblK8nlfH B.VI. 

6eTa-pacnan nHoHa 

P-1559 

npH TIOMOWH 'tepeHKOBCKHX CTieKTpOMeTpOB 38perHCTpHpOB8HO 

43 CJIY't8H 6eTa-pacnaaa TIHOH8, 8eJIH'tHH8 OTHOCHTeJlbH~~ BepOHT-

HOCTH sToro pacnana HaAaeHa paaHoA ..\ = ( 1,1 ±_0,2) • 10 , 'ITO non-

TBep>KaaeT rHTIOTeay COXp8HeHHH BeKTOpHOrO TOK8, 8eJIH'tHHbl KOH-

CT8HT G H ·Q g, xap8KTepH3YlOWHe 6eTa-pacnaa TIHOH8 H HYKJIOH8, 

coanaaaiOT: G 
1 
= ( 1,03 ±_0,11) G f3 • 3HepreTH'teCKHA cneKTp noaHTpo

HOB, o6paayiOwHXCH npH 6eTa-pacnane nHoHa, cornacyeTCH c paccqH

T8HHbiM H8 OCHOBe rHTIOTe3bl COXpaHeHHH BeKTOpHOrO TOK8, 

npenpHHT 06'be.UHHeHHOro HHCTHTYT8 SI.UepHbiX HCCne.aOB8HHA. 

D,y6Ha. 1964. 

P-1559 
Dunajtsev A.F., Petrukhin V.I., Prokoshkin Yu.D., Rykalin V.I. 

Beta Decay of the Pion 

43 events of the pion beta-decay have been detected by means of Cerenkov spectro

meters. 1 o identify events, use was made of a fast five-ray oscilloscope. The relative 

probability of the pion beta-decay was found to be (1.1 :t 0.2) 10-8 in agreement 

with the conserved vector current hypothesis. The positron spectrum is also consistent 

with that predicted by theory. 

Preprint. Joint Institute for N..tclear Research. 
Dubna. 1964. 

XapaxTepHCTHKH 6eTa-pacn < 

" 
c 6onbwoll ToqHOCTbJO npenc xaab 

rnpaeennHea rHnoTeaa coxpaHeHI 

HTHOCTb 6eTa-pacnana nHOH8 MO 

HeCKOnbKHX npoueHTOB/
4 •51 

w (rr+~ ,0 + e++ 

3necb G - KOHCTSHTa cna6oro 

>KeHHOrO H Hel!TpSnbHOrO nHOHOB 

8 - panHauHOHHSH nonpaexa, 

nepBb!e HCCnenOBSHHH, npc 

HB HCKniO\.fHTenbHO MBnyJO Benif\U 

I w (rr+ ~p.++ v), cocTaBnHJOL 

nocTyneH H3MepeHHHM, nonyqeH 

nHqKHe, n p eaCK838HHOR HB OCHOE 

IOTCH pe3ynbT8Tbl nanbHeliWHX H 

nHnocb H3Mep~HHe cnexTpa noaH 

Jlng p e rHcTpauHH 6eTa-pac 

qeTWpe qepeHKOBCKHX CneKTpOM< 

BhmOnHeHbl HB CHHXpOUHKnOTpOHE 

BbiBeneHHhill Ha xaMepbi ycxopw 

Bb!MH nHacjlparMBMH H MSrHHTH b 

Hb!X cqeTqHKOB 1-5 H OCT8H8BnH 

HaqeHHoro nnH perHcTpauHH noa 

c lJeTqHKOB noasonsrn 'le TKO B biD.eJ 

Me30HOB perHCTpHpOBSnHCb qepE 

I) <PopMyna (2) nonyq eH< 


