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A H H o T a u H n 

OnpeneneHhl nonHhlB ce~eHHH peaKUH~ 
f1e3+JI3 

B HHTBpBane 9HBprH~ 

TpHTOHOB }50-870 K9B. YfaMepeHHSt npOH3BOnHnHCb Ha TOHKOH raaoBOH MHWBHH. 

B YK838HHOM HHTBpBane 9HeprH~ nonHOB ce~eHIIB MOHOTOHHO B03pacTaeT OT 

-27 2 -27 2 3,2 • 10 CM no 63,0 • 10 CM • Vf3M epeHbi COO'rHOWBHHH ce~eHHH MB>KllY BBTBH-

MH peaKUHH B 38BHCHMOCTH OT 9HBprHH, a T8K>KB onpeneneHa 9HeprUH pacnana Ill 
Ha o( - ~aCTHUY H HB~TpoH. 

~ 



YfccneaosaHHIO peaKUHH 

§ 1. B B e a e H H e 

~ !le4 +II~ +n +.12,08 ~38 

_.,.lies+ II~+ Q.t 

" "' fie 4 + n + G2 

Ill 

121 

131 

UOCBliUl8Bhi BC8I"P .!:{Be SKCnepHM8HTaJibHbie pa60Tbio flep:easr H3 HHX1 ony6nHKOBaH-
.. ·Ill . . 

Hall B 1951 roay AnMKBHCTOM H ap. , .HMeeT KaqecTBeHHbiA. xapaKTep. Pa6oTa 

Bhlnonaeaa npa sHeprHH 200 Kss ~a HepaaaeneHHOM ny'iKe /le-9 c 10% npHMecbiO 

/lea aa T:eepaoA TpHTHesoA MHIIIeHH. AsTopbi snepabxe nony'IHJIH saepr.eTH'IecKHA 

CD9KTp npOTOH0~1 aeATpOH~B H o( -qaCTHU H3 HX npo6eroB B cPOTOSMYJibCHH 

121 
Yf JibcPOPa C-2. BTopaH pa6oTa, Bbxnonueaaas MoyKOM . H ony6nHKOBaHHaH B 19531"'

1 

oTJIH'IaeTcH 6onbiiieA nonH.oToA. B aeA nonyqeHbi aHa'IeHHH nonaoro ce'IeHHH peaK­

UHH l/e3+1/~ npHBOL{SITCSI aaHHbie 0 COOTBOIII9HHH C9'18HHit Me)Kay BeTBSIMH 

peaKuHH, onpeaenseTcH sHeprHSI pacnaa a 1/e S Ha o( -qacT:auy H Hei1TpoH. flon-

HOe C9'19HH9 peaKUHH paCC'IHTbiBaJIOCb Ha OCHOBaHHH H3MepeHHSI L{HcPcpepeHuHaJibHO­

I"O C8'19HHSI BbiXoaa npOTOHOB H aefiTpOHOB H3 BeTBeA ·peaKUHH Ill t 121 t 131 B 

npeanoJIO)KeHHH, 'ITO BCe 'I8CTHUbi HCDyCKaiOTCSI H30TpOUHO .B CHCT8Me. U8HTpa 

Mace. YfaMepeHHSJ npOBOL{HJIHCb H8 TBepaofi TpHTHeBOfi MHIIISHHo TO'IHOCTb _onpeae­

J18HHSI UOJIHOI"O C8'18HHSJ OU8HHBaeTCSJ ~20%o 

HacTOSIUl8SI pa6oTa B OTJIH'l:He OT npe.llbiL{YUlHX BbiDOJIHeHa Ha TOHKOfi raao­

BOit MHIIIeHHo f1 OJIHOe C9'18HHe' peaKUHH onpe.oeJIHJIOCb M e'I'O.llOM HHTerpaJII:.HOI"O 

C'IeTa aeATpoao:e oT :eeT:eeA peaKUHH 121, 131 c yqeToM cooTHOIIIeHHH Me)Kay 

OTL{9JlbHbiMH B8TBSJMH peaKUHH. oTO COOTHOIII8HH8 '6biJIO aafiaeHo· H.3 cneKTpOB 

0 
38p_H)K9HHhiX 'I8CTHU, H3MepeRHbiX DOL{ YI"JIOM 90 B na6opaTOpH01i CHCTeMe. 

B Ka'IeCTBe KOHTpOJibHOI"O OUbiTa HHTerpaJibHhiM MeTOL{OM B TOfi )Ke reoMeT-

//
'2 //'.3 .. 

pHH 6E.IJIH HaMepeabi ceqeHHSI peaKUHH + . Ha ocHoaaHHH HaMep.eHHbiX 

cneKTpos peaKuHH /le3+ /13 
npoHa:eoaimacb oueaKa saeprHH •pacnaaa .,¥e5 

Ha 

oC- 'laCTHUY H aeltTpoa. 
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§ 2. TeXHMKa aKcnepMMeHTa 

VI OHbl TpMTMSJ, ycKopeHHhie aneKTpocTaTM'leCKMM reHepaTopoM 11 npoaHanMaM­

poBaHHhie no MMnynbcaM MarHMTHhiM aHanMaaTopoM, npoJ.l:nst pstn orpaHM'lMBaiOlllMX 

nMaciJparM, nonananM Ha BXOnHoe OKHO ra30BOJ.l: MMlliE3HM /pMC. 1/ • ·ToHKaSJ raao­

BaSJ MMmeHb noMeLuanacb B 'BaKyyMHoJ.l: KaMepe /pMc. 2/, pacnono:m.eHHoJ.l: B ueHTpe 

6aKa c 2% BonHhiM pacTBopoM /( Afn 04 . MMweHb M30nMpoaanacb oT Kopnyca 
-- . 0 

BaKYYMHOJ.l: KaMephi M SJBnstnaCb noByWKOJ.l: TOKa. non yrnoM 90 K HanpaaneHMIO 

ny'lKa TpnToHoB ohm ycTaHoaneH ¢oToyMHo:m.nTenb <P3Y-25 c KpncTannoM Cs.7 
KOTOpbiJ.l: cny:m.nn MOHHTOpOM nOCTOSJHCTBa Bh!XOna nponyKTOB peB,KIIHHo BxonHoe 

OKHO raaoaoJ.l: MnweHn· nnaMeTpOM· 7;5 MM aaKnenaanocb HMKeneBoJ.l: ¢onbroJ.l: Ton­

lllMHoJ.l: 0,9-1,4 Mr/cM
2 • BOKOBOe OKHO. MHWeHH1 . OOpaweHHOe K CIIHHTHnnSJIIMOHHOMy 

. 2' ' : ··' ·' ' 
C'leT'lHKY, aaKnenaanocb HHKeneaoJ.l: ¢onhroJ.l: TonwnHoJ.l: .1-M r/ eM • _HnKeneBbie 

¢'oni:.rM MaroToBnstnMcb MeTonoM pacnhmeHnst TerpaKap6oHnn a,HHKef\S1 B. B~KyyMe. 
. . . .; . 

DiJTepn ,9Heprnn TpHTOHOB B ¢onbrax 6npene)Istnncbc noM~lllbiO nononHnTenbHoro 
/3/ . . -· " . 

M arHMTHOro aHannaaTopa .• npn non roTOBKe K aKcnepnMeHTY HaMH Ohm a paapa-
. 2 /4/ . ' . 

OOTaHa MeTOnHKa H3MepeHMS1 TOnlUHHbl clJOnbrH B MrfCM . • Do BenH'lHHe 

JlE =((E) 11 TonwnHe ¢onhrn a M~/cM2 
ohlna HaJ.l:neHa Y.t;J.enhHag TopM?a­

Hast cnoCOOHOCTb B HHKene nnst TpHTOHOB B HHTepBane. 9HeprMil: 30Q-1_000 Kaa. 

rpaqJHK STOJ.l: 38BHCHMOCTH npenc'I'aBneH Ha pnc. 3 •.. .Llnst onpeneneHHSJ TeMnepaTy­

pbi raaoaoJ.l: MHmeliH BHyTpb ee Dhma aaeneHa TepMonapa. raaoaast MnweHb coe-
• i_· 

nHastnacb c HHTerpaTopoM TOKa, oTc'leTbi .. KOToporo perMcTpnpoaanncb cHcTeMoil: 

M·exaHH'l9CKMX C'leT'lHKOB 1 onpenenSJBWMX KaK BeCb 38pstn 1 TaK M 3apstn 1 npHHO­

CMMb!il: TpM'rOHBMH 3a Ka:m.nhi€ 2 MMHYThi. n~cnenHee ~eooxonMMO nnst Y<JeTa 

B03MO:>KHbiX ciJniOKTyauMJ.l: TOKa ny'!Ka BO BpeMeHMo raaoBaSJ .MHI..I,IeHb HanonHstnaCb 
1/3 . ne CTOnpoueHTHOJ.l: KOHUeHTpaUHH no naaneHHSJ 60 MM pT.CT. DpoaeneHHe .aK-

// 3 ·. . . -
cnepMMeH'I'OB c ne , noTpeooaano paapa6o'I'KM cneuHanbHoJ.l: ycTaHOBKM nnst Ha-

nonHeHH!I - M O'lMCTKH ~ 3 
• C noMo~biO. aToJ.l:. ycTaHOBKH raa 'nocne oKOH'lalilist 

onaoro .. uHKna oony'leHHSJ /60 MHHyT/ OTKa'lMBancst H3 raaoaoil: MHWeHH 6ea no­

Tepb H BHOBb noMewanCSJ B OannoH nepBOHa'lanbHOro xpaHeHHSI. DOC
1
KOnbKy TaKOJ.l: 

UHKn paOOTbi npOH3BOnHnCSJ e:m. enHeBHO B Te'leHHe MHOrHX Mec~ueB 1 ycTaHOBKa 
·. //3 

n on:m. Ha o onanaTb 6onl,w oJ.l: Han e:m.HoCTbiO H · He aarpstaHSITb rt.e HaTe'lKoJ.l: aoa-
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.ayxa. KaK noKa3ann: Macc-cneKTpoMeTpn:qecKn:e n:aMepean:SI, /le3 
nocne TpexMecgq­

xt 
Hoft pa6oThl npn:Mecefi npaKTH'IeCKH He HMen 

noTepSI 9Hepi'HH TpHTOHOB B I'83e MHWeHH, HanOJtHeHHOfi onpe.a en Sinacb 

no pac'IeTHOfi KpHBOfi, nony'IeHHOfi Ha OCHOBaHHH naHHhlX, npHBeneHHhlX B 0030pe 

114 151 
Annn:coHa H Yopwoy no TOpM03Hb!M cnoco6HOCTSIM npOTOHOB B ne lpn:c. 4 I. 

HanpSIMeHn:e sneKTpocTaTH'IecKoro reHepaTopa cTa6n:nn:3n:poBanocb c TO'IHOCTb~ 

0,1-0,2%. POJlb HHLlHKaTopa HanpSIMeHHSI BblllOJlHSIJl TOK M8I'HHTHOI'O 8H81lH38TOpa, 

cTa6ImH3n:poBaHHhifi B npenenax z. 0,02%. HanpSIMeHn:e reHepaTopa Kann:6poBanocb 

no pe30H8HCHb!M nHK8M peaKUHH ,f(p,J') • l10Hbl TpHTHSI C03!l8B8JlHCb Bb!COK0-
.,7' 

qacTOTHI>IM HOHHhiM HCTO'IHHKOM. l1cTO'IHHK o6ecne'In:Ban o6pa3oBaHn:e SD-85% aToMap-
. 

HOI KOMnoHeHThl 0 raa, HanpaBneHHb!H B HOHHhlfi HCTO'IHHK, COCTOSIJl 1:!3 CMeCH 8% 

TpHTHH H 92% renn:g-4. BhiXO!lHIUHH 113 HOHHOI'O HCTo''IHHKa I'83 COOHp81lCH cneuHanb-' 

HOfi CHCTeMOfi ynaBJtHB8HHH, yCT8HOBJteHHOH H8 Bb!XO!le pTyTHb!X H8COCOB. npHMeCb 

1/ 'v/v/r /13+ 
HOHOB fl fl B ny'IKe onpenengnaCb no COOTHOWeHHIO Bb!XO!lOB 

/13 + H 113113 + npH 9KBHBaneHTHhlX SHepi'HHX. 

noTOK HefiTpOHOB, B03HHK8IOIUHM npn: B38HMOneii:CTBHH Hnep TpHTHSI C lle3 

B OTHOCHTeJtbHb!X e,QHHHU8X onpeLieJtSIJlCH H3MepeHHeM H8Ben eHHOM fi - 8KTHB­

HOCTH MapraHua B pacTBope /( Jll1t~ . A6conroTHoe 3Ha'IeHHe noToKa HefiTpOHOB 

.RQ -oc-Be OT MHWeHH nonyqanOCb CpaaHeHn:eM C noTOKOM OT CT8H!l8pTHOI'O 

HCTO'IHHKa B TOM Me pacTBope. npu T8KOM Cp8BHeHHH HeOOXO!lHMO Y'IHTb!B8Tb 

p83JlH'IHe B 9HepreTH'IeCKHX cneKTpax OOOHX HCTO'IHHKOB HefiTpOHOB 1 T8K K8K !lOnH 

HefiTpOHOB, Db!XO!lHIUHX 1!3 oaKa, LlJlH HCTO'IHHKOB Heii:TpOHOB C OTnH'I810IUHMHCH 

9HepreTn:qecKHMH pacnpeneneHHHMH 6yneT pa3nH'IHOfi • .[lnH onpeneneHHH nonH Hefi-

TpOHOB, Bb'XO!lHil.{HX 1!3 08Ka, H3MepHnHCb KpHBb!e pacnpe.aeneHHH HefiTpOHOB no 

pa.an:ycy 6aKa c pacTBopoM /( #ntJ~ IKpHBhie BbepnMa-BecKOTTal. l13MepeHHH 

8"0 npOU3BO!lHJlHCb nponOpUHOH8JlbHb!M cqeT'IHKOM, HanonHeHHb!M o6oraiUeHHOM 

CMecbiO Blj , no naBneHn:SI 600 MM pT.cT • .[lHaMeTp cqeT'IHKa - 18 MM, nnHHa 

- 300 MM. Kpn:BbiG pacnpeneneHHH npencTaaneHhi Ha pn:c. 5. KaK BH!lHO H3 pn:-

CYHK8, 'IHCJlO Bb!XO!lHIUHX 1:!3 08K8 Heii:TpOHOB OT peaKUHH /le3+/13 

l<a-oc- Be n:cTO'IHHKa He npeBhiwaeT 1%. nonpaBKH Ha paanH'IHoe nornorue­

HHe HefiTpoHoB H3 peaKun:n: /le3+/1.3 H Jfq -IX- Be n:cTo'IHHKa B cTeHKax 

KaMepbl H I'83e MRWeHH BCJle!lCTBHe HX ManOCTH He BBO!lHJlHCb. 

I . li 3 
X AlianH3 ne npoH3BO!lllnCH B na6opaTopn:n: npocp.AneKceeBCKOI'O H.E. ll1HCTH-

TYT cl)ua.'lpo6n.AH CCCP I.,. KOTopoMy 8P>'~'OP..bl npHHOCHT rny6oKyro 6naroJ;lapHOGTh. 
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VI 3M epemm Bhixo.oa aeiiTpOHOB 113 peaKUHH lle3+JI3 IIR_OH3EO.Oilni!Cb 

rro cxeMe: ¢oa-a¢¢eKT-cpoH. ct>oa orrpe.oemmcsr rrpH 6oM6ap.onpoBKe MHllleHH 1 

aarronaeaaoii 1/e~ . B pacqeTax rrpHHHManocb cpe.oaee aaaqeaHe ¢oaa. PacTBOp 

o6nyqancsr B TeqeaHe 60 MHHYT rrp11 aerrpephiBHOM ero rrepeMelllHBaHnn. nocne 

o6nyqeansr na ·pacTBopa 6pal!Hcb 5 rrpo6 rro 1 nHTpy. KaM.oasr rrpo6a rrporrycKanacb 

qepe3 6yMa:>KHhiH cPHnbTp; fi AA 56 . 
aKTHBHOCTb oca.oKa I , .. ,n. I H3Mepsmacb 

Ha .llBYX cqeTHhiX ycTaHOBKaX THIIa "E", 

PacqeT ceqeaHsr rrpoH3BO.OHncsr rro ¢opMyne: 

r-'-_!V·a·p 
u - '"I ' 

011 • t:. 6,24 ·1012 ·lt. 

r.oe IV 'Akm - 8KTIIBHOCTb, HaBe.oeaaasr B pacTBope k Afn04 
H9HTpOHaMII OT peaKUIIII lle 3 + 113 H Ra. -«-Be HcToqanKoM; i - ToK 

a II a.oa IOlllllX TpHTO HOB B MKa; 

IHCTOqHHKOM I a = 4,9•to5
%eK 

2 

q11cno HeiiTpOHOB 1 IICIIJCKaeM h!X CT8H.ll8pTHhiM 

1"'838 B MllllleHH Ha 1 CM 

lZ. -

Ha arrpenb 1957 r.l fl. 

Lt. . e~ p_..,.., 
'?60 

- qHcno aTOMOB 

I'.ll ~ L, t - qncno nolllMll.ll Ta II pH TeM rrepaType t:. , &p - aciJciJeKTHBH8SI .onHHa 

I'830BOH Mlllll9HII, '£ - .llaBneHHe 1"'838 B MIIIlleHH B MM,pT,CT, 

\ - IIOI!p8BK8 Ha aepaBHOMepHOCTb TOK8, 

:· .... 

p L 4 ;11,: (f- e-At:;) 
~ . ' L ~ rtt.'(.t- e-:>..4t::J. e -A.t, 

r.oe A#.,; - OTcqeThl IIHTerpaTopa TOKa 38 BpeMSI HHTepBana A it: -ci 
- BpeMSI Me:>K.oy KOHUOM .4 ti II KOHUOM o6nyqeHHH 1 t.O BpeM g rronaoro 

o6nyqeHHH pacTBopa lf"Mt4, A - rrocTOHHHaH pacrra.oa MapraHua. 

3ciJciJeKTHBH8SI .onHHa MHlll9Hll OTnHqaeTCSI OT reoMeTpnqecKOH BCne.OCTBHe 

BnHHHHSI aciJcpeKTa MHOI'OKpaTHOI'O pacceSIHHSI I!pll I!pOXO:>K.OeHHII rryqKQM TpiiTOHOB 

Cp8BHHT9nbHO TOnCTOI'O BXO.OHOI'O OKHa I'830BOH· MHlll9HII, Bennqi!Ha e.a¢ MO:>KeT 

6hiTb orrpe.o enena H3 yrnoBoro pacrrpe.o en eHHH Tpi!TOHOB rrocne ripoxo:>K.o eHHH 
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HHKeneao1!: c}:>onbrH 11 reoMeTpHH MHW9HH, PacqeT npoH3BO.llH1ICSI no c}:>opMyne: 

rne 

L. 7t·i'i Sr.·?t Bl 
2: :7t: S-r.·n tll 

HHT9HCHBHOCTb pacceSIHHbiX TpHTOHOB non YI'1IOM ~· et' -reo-

~· M eTpHqecKaSI .ll1IHH8 MHlll 9HH non YI'1IOM 0'1. 

THnHqHwe aKcnepnMeHTallbHhle KpHBhle yrnoaoro pacnpe.n:eneHHSI TpHTOHOB~ 

BbiXO.llSilllHX H3 HHK91I9B01\ cP01Ibi'H 1 npe,llCT8B1I9Hbl H8 pHC, 6, 

//e!l+/13) .Unst onpeneneHHSI cooTHoweHHSI M e}Kny aeTBSIMH peaKUHH HE 

a T8K}K e . H3M epeHHSI .llHcPcP9P9HUH81Iblf;bi X ceqeHHH 1 npHM 9HSI1ICSI cneKTpOM9Tp1 COCTOSI­

lllHfi Ha c}:>oToyMHO}KHTenst ¢3Y-C H KpHcTanna Cs :J /pHc, 7 I • .UHaMeTp KpH­

cTanna - 20 MM' T01IIUHHa - 1,8 MM, CneKTpoMeTp ycTaHaBnHaancSI non yrnoM 90° 

OTHOCHT91IbHO nyqKa ycKopeHHhlX TpHTOHOB, npH H3MepeHHH cneKTpOB HMnyllhChl OT 

cP0TOyMHO}KHT91ISI qepe3 K8TO,llHbiH nOBTOpHT91Ih H YCH1IHT91Ih HanpaMSI1IHCh H8 

50-KaHallhHbiti aHanHaaTop HMnynhcoax/. Coopaaaast cHcTeMa obma nporpa.n:yHpoaaaa 

no aaeprHHM H oonanana xopow eii mme1l:aocTbiO, rpan yHpOBKa npoHaao.n:Hnach no 

neATpOHaM c aHeprHHMH 9,65 M aa; 5,48 Maa H 4,41 Maa, .UeATpOHbi c aHeprueii 

9,65 M a a nonyqannch ua peaKuHH .fl'e 3 + Jl.3 npu aHeprHSIX aaneTarowux Tpn­

TOHOB 636 Kaa, neii:TpOHbi nocne.n:yromux aHepru1!: nonyqanucb B peaynhTaTe aaMe.n:-
. . 2 

neHHH 9,65 Maa neATpoHoB anroMHHHeBbiMH c}:>onhraMu ToniUHHoti 59,08 Mr/cM • 

H 83,76 Mr/cM2 , B nononHeHHe K npoae.n:eHHofi rpa.n:ypoBKe npoaepSinach nHaeaaocTh 

cneKTpOM9Tpa npH OOM6ap.n:HpOBK9 KpHCT81I1I8 c S 1 npOTOH8MH C 9H9pi'HSIMH. 7,37; 6,29; 

4,41 M a a ,KoTopbre nonyqanHCh nyTeM saM enneHHH npoTOHOB ua aeTBH /3/ 

!£, = 9,61 Mas/ B anroMI!HHeBbiX c}:>onbrax TonmnHoA 59,08; 83,76 n: 118,2 MrlcM~ 
rpac}:>HK rpa.n:yHpOBKH cneKTpOMeTpa npe,llCT8B1I9H H8 pHC, 8, 

. . 
Ou eHKa noTepH aaeprHH npoTOHOB H n efiTpoHOB npn npoxo}K.n:eHHH anroMHHne-

/6/ 
BbiX c}:>onhr npoao.n:Hnacb no Ta6nHue npooer -aaeprHSI WTepHxatiMepa • YcTaHoa-

Ka cP01Ibi' pa3H01!: T01IlllHHbi Ha IlyTH qacTHU 1 1I9TSIIUHX H3 I'830B01!: MHlll9HH K KpHCTan­

ny Cs:J , ocymecTBnHnach 6ea aapyweHHH BaKyyMa nocpe.n:cTBOM apameHHll· 6apa-

6aaa c aa6opoM aTHX c}:>onbr, 

x/ B pa6oTe npHMeHllliCH aaanHaaTop c MexaaHqecKHMH cqeTqHKaMH, paapa6oTaHHbiti 
H HaroToaneHHbiA rpynrroa P.r. Oc}:>eareH.n:eHa B YIHcTHTyTe c}:>HaHKH A H YCCP. 
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YfsMepeHHe nonHOI'O CII9KTpa 'ISCTHU. H3 peaKUHH lle 3+11!J H K8nHOpOBK8 

cneKTpoMeTpa npoHsBo.aHnacb npH .aHa¢parMe .aHaMeTpoM 9 MM. DnSI nyqwero · pa3-

peweHHSI nHKOB BeTBeii 11 I 1 H I 31 H3MepeHHSI npoH3BO.llHnHc'b Ha .aHa¢parMe 
. . 2 

.ll HaM eTpOM 5 MM H 8niOMHHHeBofi ¢onbre 591 08~ MI'ICM • 

npH H3MepeHHH .llHcPcP9p9HUH8nhHhiX ceqeHHM HMnynhCbl OT cPOTOYMHO)KHTenSI 

qepes KaTO.llHhifi noBTopHTenh H ycnnHTenh HanpaBnSinHCh no .llBYM KaHanaM: 

1 I qepes .llHCKpHMHHaTop Ha nepectieTHyiO ycTaHOBKY H 21 Ha 5D-KaHanbHbiii aHaJm­

saTop HMnynhCOB, Yf3MepeHHe Bb!XO.ll8 peaKUHH npOH3BO.llHnOCb npH TaKOM ypOBHe 

.llHCKpHMHH8UHH1 npH KOTOpOM He CtiHTaiOTCSI HMnynhCbi OT o( -qacTHU BeTBH peaK­

UHH 11 I n HMnynhchi wyMoB. YtiHThiBanocb, 'ITO npH TaKofi .ancKpHMHHaUHH nepe­

CtieTHoe ycTpofiCTBO He oy.aeT TaKme C'lHTSTb 'l8CTb HMnynhCOB OT npOTOHOB C 

M anofi SHeprHeM H3 B9TBH 121. 

§ 3., PeaynbTaThi H3MepeHHfi 

. l/3113 1 I CetieHHe HeMTpOHHbiX BeTsefi peaKUHH ne + 

B Ta6nnue 1 npe.acTasneHbi pe3ynbTaTbi H3MepeHIHI cetieHnfi HefiTpoHHbiX 

B9TBefi peaKUHH 1 nonytieHHbl9 HHTerpanbHbiM MeTO.llOM CtieTa HefiTpOHOB, B npnse­

.ll9HHbl9 pesynhT8Tbl pactieTHbiM nyTeM BBO.llHnaCb nonpaBKa Ha H9MTpanH38UHIO 

nytiK8 TpHTOHOB H8 nyTH Mem..ay M8I'HHTHbiM aHanH38TOpOM sneKTpOCT8THti9CKOI'O 

reaepaTopa H rasosofi MHW9HhiO. OuiH6KH 1 npn~e.aeHHbie B Ta6nnue 1_, cnaraiOTcSI 

H3 nor pew HOCT9M cne.ayiOlllHX H3M epeHHfi: 

1. Yf3MepeHHSI ..JB - 8KTHBHOCTH 1 H8Be.aeHHOfi B paCTBOpe HefiTpOHSMH H3 

peaKUHH /le 3-f/13 
,_ 3%. 

2. YfsMe~eHHSI ~ 8KTHBHOCTH OT HefiTpOHOB /?<:~ - oe- Be 
HCTO'IHliK8 """'1%. 

3, Onpe.aeneHHH qncna na.aaiOlllHX TpHTOHOB -- 1%. 

4. Lfncpa· STOMOB MHW9HH --1,7%. 

5. rpapynpOBKH l<a.. -«- Be HCTOIIHHK8 ,_ 215% o 

6. Onpe.aeneHHH SHepnm ny'lKa TpHTOHOB BHYTPH rasosofi MHweHH. 8Ta ownt5-

Ka cocTaBnHeT 1,5 % npn £H3 = 970 Kss n 8% npH EH!l = 150 Kss. 
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T a 6 J1 :vr u a I 

Cpe,n;Hnn :mep- CeqeHMe He~TpOHHhlX IIoJIHoe ceqmm:e OlliMOKa onpe-
rM.fl TpMTOHOB BeTBeil peaxu~m :L ,n.eJieHH.fl noJI-

1fe3 + /{3 ~=6;, 0 ijSg Horo ceqeHM.fl 

EH3 :t:tf'EHJ 6;, ·.10 2?. :td~ o·.Jo27 .:td'o 
C yqeTOM OIIIMO-
KM B M3Mep. 

k!J8 % CM2 % C'/1?2 Yo 
3HeprHH ~{j% 

149 7,5 1,9 31 ' 3,2 31 35 
240 5 5,58 .,;7,7 9,5 8,6 13,6 
292 3,5 9,"0 5,0 15,3 6,3 8,2 
344 3,1 10,2 7,1 17,3 7,8 9,6 
382 3,0 12,6 ·4,6 21, l~ 6 7,3 
390 4,5 13,4 5,7 22,8 6,9 9,5 
439 3,4 15,5 6,2 26,4 7,3 9,2 
449 2,5 18,0 4 8 ' ' 

30,6 6 2 ' 7,4 
456 2,9 15,7 4,7 26,7 6 I 

' 7,5 
521 3 5 

. ' 19,9 5,5 33,8 6,7 8,2 
545 2,4 20,3 5,1 34,5~ 6, 1~ 7,1 
556 2,4 20,1 5,5 34,1 6,8 7,6 
580 2,0 20,7 4,8 35,2 6,1 6,7 
592 3,1 22,3 5,1 37,9 6,4 7, Lt . 

626 2,0 25,4 4,6 43,1 6,0 6,4 
646 2,2 21,1 4,5 35,8 6,0 7,0 
659 2,9 25,0 5,0 42,5 6,3 710 
684 2 25,7 5,0 43,6 6,4 6,9 
692 1,9 28,4 4,6 48,3 6,1 6,4 
706 1,8 25,7 4,7 43,6 6,1 6,5 
841 1,7 34,5 6,1 58,6 7,2 7,4 
900 1,6 38,6 4,5 65,5 5,9 6,2 
969 1,6 37 4,9 62,8 6,3 6,4 
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2 I. CooTHoweHHe Me:>Kuy BeTBSIMH peaKUHH lll-~o/13 

. //.J 11:3 
.LJ.nst OnpeueneHHSI COOTHOllleHHSI Me:>Kuy pa31IH'IHb!MH BeTBSIMH peaKUHH /rt? -f-

IB 3aBHCHMOCTH OT aHeprHH HaneTaiOWHX TpHTOHOBI H3Mepsmcst aHepreTH'lec~Hfi 

cneKTp 3apst:>KeHHbiX '18CTHU ilOLl yrliOM 90° B naoopaTOpHOH CHCTeMe KOOpUHH~T. 
OuHH H3 TaKHX cneKTpoB npeucTailneH Ha pHc. 9. CneKTp qacTHU HMeei uaa nHKa, 

o5ycnoBneHHbiX o( -qacTHU8MH H u eil:TpoHaMH Berra~ I 1 I. Me :>KLlY aTHMH nHKaMH 

HaXOUHTCSI Henpepb!BHb!H Cil9KTp npoT'OHOB OT BElTBH 121 • npoTOHHblH ilHK 1 COOTBeT­

CTBY!OlllHH OCHOBHOMy COCTOSIHHIO ll'e 5", UO 9HeprHH OliH30K K ilHKy uefiTpOHOB 

BeTBH I 1 I H noaToMy cneKTpoM eTpoM He pa3pewaeTcH. Heo5xouHMoe pa3peweHHe 

9THX ilHKOB MO:>KHO ilOliY'IHTbiHCilOllb3YH pa31IH'IHe npooerOB npOTOHOB H uefiTpOHOB 

BeTBefi 111 H 131 B KaKoM-liHOO BemecTBe • .qnSI 9TOI'O ua nyTH 'laCTHU OT ra30BOH 

M HllleHH K CUHHTHllliSIUHOHHOMY C'IeT'IHKY yCTaH8BliHBall8Cb aJIIOMHHHeBaSI tPOllbi'a Ton-
2 . 

IllHHOil: 59,08 MI'ICM • nocne npOXO:>KLleHHSI 9TOH tPOllbi'H 'laCTHUbl OYLlYT HMeTb 

cymecTBeHHO pa31IH'IHbie 9Heprnn IHanpHMep, npoTOHbl 7,37 M a a, a uefiTpOHbi 

5,48 MaB npn £H3 = 636 Kaal n MoryT ohiTb nerKo pa3peweHbi. Ha pnc. 10 

npeucTaaneH OUHH Ha nony'leHHbiX cneKTpoB. AHanorH'IHbie cneKTpbi obmH CHHTbi 

npH OLlHHHauuaTH 3Ha'leHHSIX 9Heprni!: OOM6apunpyiO!llHX TpHTOHOB B HHTepBane 

150-950 Kaa. 

Pac'leT COOTHOllleHHSI Me:>Kuy BeTBSIMH peaKUHH 
1/3 113 . 

/7e + Mo:>KeT obiTb 

ocymecTBlleH TOllbKO B TOM cnyqae, ecnn 6yueT 'leTKo onpeueneHa J:'paHHua cneKT­

pa Ka:>Kuofi aeTBH peaKuHH. YcTaHoaneHne rpaHHI,t cneKTpoa cBSiaaHo c onpeueneH­

HbiMH TpyUHOCTSIMH, TaK KaK Ha cneKTp qacTHU!~eTBH 121 B Ha'lane H ·B KOHUe 

9 HepreTJi'leCKOH lllKallbi H8Kll8Ll biB8IOTCSI iliiKH, COOTBeTCTBYIO!llHe o( -qacTHU8M 

H ueil:TpoHaM BeTBH 11 I, 'ITO npuaounT K HeonpeueneHHOCTH B aKcTpanonstuHn 

aToro cneKTpa K HYliiO n K ·MaKCHM81lbHOMy .aHa'leHHIO. BcneucTBHe TaKoil: Heonpe­

ueneHHOCTH 6hma peweHo naMepnTh rpaHHUbi HenpepbiBHaro cneKTpa npoToHoa ae"I­

BH 121 B Ha'lane H B KOHU9 9HepreTH'l9CKOH lllK81lbi.H OT He~ B9CTH 9KCTpaU01ISIUHIO· 

K ·HyniO a paayMHbiX npeuenax.' Bbi'IHCneHHoe a aTnx npeuenax cpeuHee aHa'leHne 

illiO!llaUH, orpaHH'IHBaeMofi KpHBOH CileKTpa, ilpHHHMaeTCSI aa HCTHHHYIO illiO!llaLlb, 

a OTKliOHeHHe npeuenbHb!X 3Ha'leHHil: OT cpeuHer.o BKliiO'laeTCSI B OlllHOKY 9KCTpa­

il01ISIUHH. TaKOH MeTOLl o6pa60TKII He BHOCHT OOllblllOH OlllHOKH B OUpeueneHHe OTHOWe­

HHSI ce'leHnil: aeTaeil: 11 I n 121 K nonHOMY ce'leHHIO. 0Ha aen~Ka nnmb 'npn onpeueneHHH 

9 Tara OTHOllleHHSI LlliSI BeTBH I 31, ilOCKOllhKy il1IO!ll8Llb, 3aHHMaeMaSI 9THM ITHKOM 1 

Mana ITO CpaBHeHHIO C.illiO!llaLlblO ilOliHOI'O CIIeKTpa: 
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Dnst onpe.lleneHHst £ M#H , .llO KoTopofi npO.llOJl:lKaeTcst HenpepbiBHbifi cneKTp 

B eTBH /2/ 5b!JlH H3MepeHbl cneKTpbl qaCTHU llpH HeCKOJlhKHX 9HeprHstX HaJleTalOlUHX 

TpHTOHOB, KOr,lla Ha nyTH qacTHU H3 ra30BOH MHllleHH ycTaHaBJliiBaJlaCh cPOJlhra 

2 
TOJllllliHOti 8 Mr/cM 1 KOTOpaH He nponycKaJla o( -qacTHUbl OT BeTBH /1/ H noqTH 

·He nornomana npo'IOHbi oT BeTBH /2/. TaKnM o5pa3oM 5bmo ycTaHOBneHo, qTo nno­

cKast qacTb HenpepbiBHoro cneKTpa npocTnpaeTcsr o'i' 1,8 - 2 MaB .llO 8-8,2 MaB. 

DaHHbie pacqeTa cooTHollleHnst Me:lK.llY BeTBstMH peaKurrn B 3aBHCHMOCTH oT 

9HeprHH HaneTalOlUHX TpHTOHOB npe,llCTaBJieHbl B ·Ta5JIHUe 11. 

KaK BH,llHO H3 Ta5JIHUb1 1 B HHTepBaJie HCCJie,llyeMbiX 9HeprH:ii COOTHOllleHHSI 

J/ 3 .,;J.J.3 
Me:lK.llY BeTBSIMH peaKUHH ne -T n OCTalOTCSl HeH3MeHHbiMH -H B cpe,llHeM co-

CT8BJISIIOT! 

NgNg 
nn 

I. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

IO. 
II. 

Cp8/\HHI1 

1/e 3 -r l/3 _,.;.lie /r + /12. 

__...lie 4 -r 11-!r n 

T a 5 n u u a 11 -
8HeprHst TpHTQ- ~ Oz 

MHllle.HH -HOB B 

0noAH Ono.tH £H5 /(tJB 

293 0,41 0,56 
31t1t 0, 1~4 0,52 
391+ 0,42 0,53 
1+49 0,41 0,55 
506 0,38 0,58 
565 0,39 0,57 
565 0,43 0,52 
626 0,44 0,53 
692 0,43 0,53 
753 0,41 0,54 
B26 0,37 0,57 

pe3yJihTaT 0,41 0,55 

- /41.±2/% 

- /55±. 2/% 

- /4 t...l/%. 

~ -
OnOAH 

o, 03 
o, 04 
o, 05 
0,04 
O, OL~ 
0,04 
0 05 
' 0,03 

o, 01~ 
o, 05 
0,06 

0 04 
' 
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npe,ncTaBlleHHbie B CK06KaX Olllli6KH H3MepeHHH SJBllstiOTCst KB8,llp8TH'IHblMH 

OI.llH6KaMn, yMHO)KeHHbiMH Ha Koa¢¢nuneHT CTro.neHTa-ct>nl.llepa, o6ecne'IHBaromnfi 

Ha,ne)KHOCTb 95% • 0HH COCTOstT: 

1 I Via OI.llH6KH aKcTpanonstuHn cneKTpOB 

21 0I.llH6KH MHOt'OKpaTHbiX HGMepeHHit IIllOUl8.llH CIIeKTpa 

3 I CTaTlJCTntiecKoii ol.lln6KIJ. 

31. Onpe.neneHIJe nonHhlX cetieHlJit peaKunn lle 3 -+113 

Yf CIIOllb3Yst IIOlly'IeHHbie pe3yllbT8Tbi IIO onpe,neneHHIO CetieHHH HefiTpOHHbiX 

BeTBeit 121 H 131 H COOTHOI.lleHHst BKll8,llOB OT• pa3llH'IHbiX BeTBeii, 6binO IIO,llC'IHT8HO 

nonHoe cetieHne peaKunn 1/e~+ /1~ . .llaHHbie paC'IeTa 6buX:n npe.ncTaBneHbi B 

Ta6nnue 1 n Ha puc. 11. 

B OI.llH6Ky nonHoro cetieHnst BKlliO'I eHbi OI.llH6Kn 

HeitTpOHHbiX BeTBeit H COOTHOI.lleHHst MEl)K,lly BeTBSIMHo 

B on pen en eHHH cetieHnil: 

41 Onpe.neneHne cetieHHst peaKUHH /1 2{t:, n)#e9 

B uenstx KOHTponst pa6oTbi Bceii annapaTypbi 6btno nponsBe,neHo H3MepeHne 

cetieHHst peaKuHH 1/2 -1-/13 
HHTerpallbHbiM MeTo,noM. CetieHne peaKUHH /12-r/13 

B IllHpOKOM HHTepBalle 9Heprnii H3BeCTHO C XOI'Ollleii TO'IHOCTbiO 13-5% I H 1 ecTe­

CTBeHHO, COBII8,lleHHe pe3yllbT8TOB 0 IIOlly'IeHHbiX Hal.lleii MeTO,llHKOil:, C llHTepaTypHbi­

MH ,ll8HHbiMH stBHTCst y6e,nHTellbHoiM ,llOKa3aTellbCTBOM ee Ha,ne)KHOCTH B Onpe,ne­

lteHHH Ce'IeHHii: HeitTpOHHbiX BeTBeit peaKUHH lie .3 + 1/3 • 

A6conroTHoe sHa'IeHne 

llstllOCb, K8K H B OIIbiT8X C 

IIOTOKOM OT CT8H,napTHOI'O 

Kl'1n 04 

IIOTOK8 Heii:TpOHOB OT peaKUHH /1 2 -1-113 
onpe,ne­

peaKUHeit lfe 3 + /1 3 , nyTeM cpaBHeHnst ero c 

, /(ell -«- 8 e. HCTO'IHHK8 B TOM )Ke paCTBOpe 

npn Bhl'IHClleHHH ceqeHHst peaKUHH 

HhlX o6CTOstTellbCTBa: 

112 +113 
y'IHTbiBanocb .nBa Bam-
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1. Komr'lecTso Heil:TpoHos, SbiXO.ll SIWHX ua t5aKa .anSI peaKUHH 

OOJlblli e, '19M .llJISl /( Cl-~- 8 e HCTO'IHHKa. 

2. nornoweHHe Heil:TpOHOS H3 peaKUHH 112~//.3 KHCJIOPO.llOM SO.llHOI'O 

pacTsopa K Nh 0/1- aHa'luTenbHo npesbilllaeT nornowemre Heil:TpoHos oT 

I? ct. -o<- Be 

norllOW9HH9 npOHCXO.llHT 38 C'l9T peaKUHH THna: 

Jj ~ c:/3 ne + 2,2 Mas 

0 .16 . -r t1. ~;~ .111".16 9,9 Mas 

-t-n - 9,9 Mas. 

171 
nonHoe ce'leHue 9THX peaKUHH .llJlSl 14 Mas HeHTpOHOS COCTasns:IeT 0,36 t5apHa • 

Y'l eT 'IRena Heil:TpoHos, SbiXO.llSIWHX ua t5aKa, ocymecTsns:IeTcSI aKcTpanonupo-

saHHeM aKcnepHMeHTanbHOil: Kpnsoil: Bb·ep.ama-BecKOTTa OT rpaHHUhi t5aKa .ao t5ecKo­

H9'1HOCTH /puc.5/ • 3KCTpanOJISIUllSl npOH3SO.llHJl8Cb no cPOpMyne .#"~= aR~·~/( 
Q t c - H9KOTOpbi9 r.ae - paCCTOSlHHe OT HCTO'IHHKa .llO .ll9TeKTOpa; 

nOCTOSIHHbie, onpe.aeJISI9M hie Ha OCHOS8HHH .ll8HHbiX 20 aKcnepHM 9HT8JlbHbiX TO'leK. 

OlliHOKH aKcTpanonSIUHH He npeSbilllaiOT 2%. 

Onpe.aeneHHe OTHOllleHHSI 'IRena Heil:TpoHos peaKUHH /(
2 + /{~ 

nornoweHHhiX KHcnopo.aoM pacTsopa K Mn 09 1 K 'IHcny nornoweHHhiX Heil:Tpo­

HOS !<ct.- 0(-Be HCTO'IHHKa npouase.neHo nyTeM cpasHeH,HSI HHTerpanos 

pacnpe.neJieHHSl HeHTpOHOS S oaKe OT OOOHX HCTO'IHHKOS, KOI'.lla aTOT OaK H8IIOJIHSleT­

CSl cHa'lana pacTsopoM k ;t(n 0~ , a aaTeM ·HeKoTopbiM sewecTsoM, He co­

.nepmawuM KHcnopo.a. B Ka'lecTse TaKoro semecTsa ucnonbaoBanocb Kat5enbHOe 

Macno C-200, HMeiOwee Manoe KOJIH'lecTBO nerKo OKHCnSieMbiX npHMeceH:. V!aMepe­

HHe pacnpe.aeJieHHSl HefiTpOHOB B paCTBOpe ~~hl7~ H B Macne IIpOH3~0.llH­
JIOCb, K8K H paHbllle, TeM me C'leT'IHKOM HeHTpOHOB. 

VIa npoBe.neHHhiX uaMepeHHfi obmo Hafi.aeHo, 'ITo a¢¢eKT nornoweHHSI Het\:TpOHOB H3 

peaKUHH 112 ~/13 KHcnopo.noM so.nHoro pacTsopa K Mn 0/f no cpasHeHHIO 

C aTHM me aciJciJeKTOM nOI'JlOWeHliSl .llJISl Heil:TpOHOS 

t5onbllle Ha 18%. 

Ra..-o<.-Be. 
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nonHbie Ce'leHJHI peaKUIUI 112+113 B HHTepeane aaeprn:n: 190-900KaB 

rrpe.ucTaB1I9Hbi Ha pn:c. 12. Ow HOKa H3Mepean:il: He rrpeBbiWaeT j:8%. nony'leHHbie 
18 9 10/ 

peaynbTBThi e rrpe.uenax own:oox coerra.uaroT c .uaHHhiMH paooT ' ' , crreun:anb-

ao IIOCBSIWeHHbiX H3MepeHHSIM c.e'IeHHil: peaKUHH 1/2 
..,& f{ 3 • 3TO IIOK83biBaeT 

'ITO SKCII9pHM9HT81IbH8SI arrrrapaTypa, HCII01Ib3yeMaSI LlliSI HSMepeHJISI BbiXOLl8 J:Ieil:Tpo-
/~ 3 //.3 . 

HOB peaKUHH r7 e T r7 t ooeciie'IHBaeT IIOlly'leHHe IIp8Bli1IbHOI"O peayllbTaTa. 

5/ Ce'leHJISI peaxun:H ~ 3-r/13 
1 li3MepeHHbie MeTOLlOM C'leTa 

aapmKeHHbiX '18CTIIU 

l13M epeHHSI LlHcpcpepeHUH81IbHbiX C9'19HHil: peaKUHli 
3 '3 . #e -r# rro.u yrnoM 

0 
90 M9TOLlOM C'I9Ta aapSI:>K9HHbiX '18CTHU IIpOH3BOLlH1IHCb B T9X :>Ke yC1IOBHSIX1 'ITO 

H orrpe.u 91I9HH9 COOT HOW 9HHSI M e:>K LlY BeTBSIMl.l .. P9BKUHH0 n OCKOllbKY B IIY'IKe ycKO-

p9HHbiX HOHOB TpHTHSI IIpliCYTCTBOB81IH HOHbi .ueil:TepHSI /rrpHM 9Cb COCTBBliSieT 

0,5 - 0,6% I, B n:aMepeHHbiil: BhiXOLl aapSI:>KeHHhiX qacTn:u BBOLllillaCb rrorrpaBKa Ha 

exna.u oT . peaxun:n: #e 3 ~ H 2 ~He .Y+ #~ 
~ . 0 

llaHHbte pac'leTa Llli't'cpepeHun:allbHOI"O ceqeHHSI rro.u yrnoM 90 rrpe.ucTaeneHbi 

B T801IHU9 111. 0Hli II01IY'I9Hbi Ha OCHOB8HHH H9CK01IbKHX cepn:li H3MepeHHil:. npn:ee-
- 3 

Ll9HHbie B STOil: :>Ke Taonn:ue II01IHbi9 Ce'leHHSI peaKUHH #e rH3 
II01Iy'I9Hbi B 

rrpe.urrono:>KeHHH oo n:aoTporrn:u yrnoBhiX pacrrpe.ueneHn:il:. l1crronbayeMbie LlliSI pac­

'IeTa Ll8HHbi9 LlHcpcpepeHUHallbHbiX C9'19HHil: B3SITbi B naoopaTOpHOil: CHCT~Me KOOpllH-
~~ 

HaT1 TBK KBK HX 3HB'IeHHSI B STOil: CHCT9Me H B CHCTeMe UeHTpa Mace .OT1Ili'I8IOTCSI 

B cpe.u HeM . Ha 0,5 - 0, 7%. 

Kea.upaTH'IHaSI own:oKa JiaMepeHHSI .un:cpcpepeHun:anbHOI"O ceqeHHSI B CP,e.uHeM 

cocTaBnSieT 6%. 0Ha cnaraeTcSI n:a: 

1. Own:oKH orrpe.ueneHHSI reoMeTpH'Iecxoro cpaKTopa - 3,3%. 

2. OwHOKli orrpe.ueneHHSI 'lliClla qacTHU raaoeoil: MHweHJI - 1,8%. 

3. Ow JIOKH orrpe.ueneHJISI 'IHCna HaneTaromHx qacTHU - 1%. 

4. Ow JioKH orrpe.ueneHHH aHepi"Hli TpHToaoe B ueHTpe raaoeoil: MHWeHH 

oT 1,5 .uo 3,5% rrpH aaepi"H!lX 830 KaB II 290 Kae cooTBeTCTBeHao. 
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T a 6 n H u a 111 

N2N2 Ells ~t:/6') X t(~) Ono.,~f~~)i0fAX 4bnD41fk' "d:Q goo 
nn 

K~B 1t.f02~""z. 1C.f02~Nz % ":/027 CH 2 

I. 293 I,I4 6,5 ll~, 3 ..:!: 0,9 
2. 344 1,39 6,7 17,5 ,.:ti,2 
3. 394 I 89 

' 5,6 23,8 ..:!: I, 6 
4. 449 2,23 5,6 28,0 ,.:ti,6 
5. 506 2 68 

' 5,2 33,7 ,.:ti,8 
6. 565 3,17 

.,; 
[t,B 39,8 ,.:ti, 9 

7. 626 3,10 Ll, 8 43,1 ,.:t2,I 
8. 692 3,74 4,7 47,0 .;t2,2 
9. 753 4,08 4,5 51,3 ,.:t2,3 

6/ OnpeneneHHe gHeprHH pacnana 

J.1 cnonb3YS1 9KCnepHMeHTanbHO Hai!aeHHYIO aHeprHIO npoTOHOB OT BeTBH /3/ 

6 bina Bbi'lHcneHa aHeprHSI pacnan a /le S Ha HefiTpoH H o( - qacTHUY. Pac'!eT 

npoHaaonHncSI no ¢opMyne: 

rae £113 - sHeprHSI HaneTaroruHx TpHTOHOB a na6opaTopHoli cHcTeMe KoopaHHaT; 

~#1- 9HeprHS1 npOTOHOB OT BeTBH /3/ B na6opaTOpHOH CHCTeMe KOopaHHaT, 
J/ 5. 

paBH8SI /9,6 t._0,1/ Maa. nony'leHHaSl no STOll: ¢opMyne aHeprHSl pacnana ne. 
oKaaanaCb paBHOi! /0.8±.0,1/ Maa. 

§ 4. 06cy)!{aeHHe peaynbTaTOB 

npHBeaeHHbie B Ta6nHU8X 1,111 . H Ha pHC. 11 nonHbie Ce'!eHHH peaKUHH 
3 3 - -.He -1-H, H3MepeHHbie aByMH He3aBHCHMbiMH. MeToaaMH, cornacyiOTCSl 
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M e)K.!lY. co6ofi B npe.uenax ouur6oK. Ha aToM me pacyHKe npe.ucTaaneHbi pesynbTaTI>I 

/2/ pa6oThi MoyKa • CeqeHaH, nonytteHHbie MoyKoM, B TpH pasa Bhiwe, tteM B HacToH-

meil pa6oTe. T&Koe 6onbwoe pacxom.ueHae o6'bHCHHTb .uoaonbHO Tpy.uHo. Mbi cttaTa­

eM 
1 

'!TO COBna.!l eHHe 3HatteHH ll nOJIHhiX cetteHafi, nonytteHH b!X B H8CTOH wefi pa6oTe 1 

.!lBYM H H938BHCHMbiMR MeTO.!l8M H, a T8K:>Ke nOJIO:>KRT9JlbHblll pesynbT8T KOHTpOJibHOI'O 

onbiT8 no onpe.ueneHHIO CetteHHH peaKUHR ~~~~~3 1 y6e.!lRT8JlbHO I'OBOpHT B 

nOJlb3Y H8,!l8:>KHOCTR nonytteHHblX H8MR 3H8'!8HRH nonHb!X cetteHHJ:i. 

naHHbie H8CTOSIUl9J:i pa60Tbl no COOTHOlll9HHHM M9:>K.!lY BSTBHMR peaKUHii 

/le3 +JI3 xopowo cornacyiOTcH c .uaHHbiMH MoyKa. 

,jj!i" 
9H9pl'Iili pacna.ua· ne 1 TO nonytt8HH08 ee 3Ha'l9HHe 4To KacaeTcH 

/0 ,8:!:... 0,1 I Maa oKasanocb 6nasKHM K BenattaHe E {lie :J , npnBe.ueHHOfi B o6-
/ll/ /2/ 

sope AJ:iseH6epra l{ naypHTCSHa /1±..0,11 MaB J{ B pa6oTe MoyKa 

/0,95 ±. 0,07 I M a B. 

ABTOpbi Bblpa:>KaiOT rny6oKyiO 6naro.uapHOCTb npociJ. B.n. n)l{ enenoBy, npociJ. 

J1.N'\ .c:t>paHKY H fl.J1.flanH.!lYCY 38 noCTOHHHbiJ:i HHTepec K pa6oTe Ii o6cym.ueHae 

nonytteHHbiX pesynbTaToB, a TaKme rpynne o6cnymHBaHHH aneKTpocTaTHqecKoro 

reHepaTopa B cocTaBe l1.A.4enypqeHKO, H.H.CtteTqHKoBa, M.B.CaBeHKOBofi. 

PyKonRCb nocTynana B H3.!l8T8JlhCKHH OT.!l9Jl 30 OKTH6pH 1959 rona. 

!• 
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lf/+HLIIJ+H2 

HJ +H3-H~+H~n 

Lll< . 

., 3 4 . .2 He+H-.He +H-

15 20 

\ Hot1ep Ka­
\Hana OHO· 

2S · .f!U30TOpa 
35 50 . 

, 
3He!Jeemu4eCKUU cneK~mp t.Jacmuu 

peaKu,uu Hl+H3npu 3Hepfuu 50t-toapflupooKu394:KaO. 
• CneKmp 4acmu~ ;;mou >Ke peaKu,uu noc11e 

npoxow.8eHuR AI cpo11b8U moJJUJ,UHOU fJ ~~. 
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