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AHHOTAUHH 

PaccMaTpHBaeTcH nocTaHOBKa aKcnepHMeHTa no noHCRY 

MeTaCTa6~HHX COCTORHHH ~ep C EpeMeHaMH EH3HH B HHTepBane 

ro-7c ~ ro5c H 9HeprHRMH B036y~eHHH H6CRO~KO MsB Ha HY-

1\JIOH B MKIIIeHHX, o6.n:y-q€hmwc nyli:KalVH peJI.flTHBHcTcmx ~ep. Fa

en~ MeTaCTa6~HHX COCTO~~ peiHQTpHpyeTCH no MHO~eCTBeH

HOMY ncnycKaHHID llpOTOHOB B HHTepEane 9HeprHH 5 + 25 MsB. 

PaCCMOTpeHH MeTO~Hl16CKHe BOllpOCH, CBH3aHHHe C perHCTpauHeH 

MRrKHX npoToHoB, HCTO't1HHKH woHa ~· cnoco6 ncno~soBaHHH Bpe

MeHHO~ CTpyKTypH nyl1Ka CHHXpOWa3CTpOHa ~ llpOBe~eHHH H3Me

pem. 



BBEl!EHitTE 

Bonpoc 0 B03MOJKHOM cymeCTBOBamm H30M9pOB ILJIOTHOCTH H, 

B ~CTHOCTH, CBep~OTHHX ~ep 61m no~HHT B I946 ro~ B pa-

6oTe <PHH6epra H IlpHMaKOBa /I/. Ilo3~Hee aHaJIH3 !PeHOM9HOJIOrH

'ti9CKHX noTeiml'!aJIOB eyRJ.IoH-HYRJIOH>roro BsaHMo~eicTBH.fi, npoBe

~eH:mili Eo,nMepOM /2/, UOR8.38JI B03MOJKHOCT:O cymeCTBOBaHH.fi CTa-

6HJI:DHRX HXH M9TaCTa6Kn:DHHX COCTO.~ ~epHOK MaTepHH npH 

ILJIOTHOCTH ~epHoro B9ll{9CTBa, OT~!'tiHOro OT 00~ 0,I7 H;~S 
~· 

I 

(ILJIOTHOCT:O Bell{eCTBa B "06bl;qmnc" ff,Iij>ax). l:IruKe Mbi KOpOTKO yno-

M.fiHeM HeKOTOpbie KOHRPeTHble MO~eJI~, KOTOpbie MOrJIH 6bl npHBeC

TH K cymeCTBOBaHHID MeTaCTa6KnbHbiK COCTOHHRH C 3HeprHe~ B03-

6y~eHR.fi ~ I MaB/eyKJioH. 

B pa6oTe A.E.MHr~aJia /3/ 6Hno noKaSaHo, 'tiTO np:a y-qeTe 

UHOHHOi KO~eHCauHH Ha KPHBOK 3SBHCHMOCTH 3HeprHH CB.fl3H Ha 

HYRJIOH OT ILJIOTHOCTH HYKHOHOB (CN. pHc.I, B3.fiTbiK H3 pa60Tbi /4/) 

MOXeT UORBHT:OC.fl BTOpO~ MHflKMYM DpH ILJIOTHOCTH ~epHoro Beme

CTBa p """ SjJo . HmitHsm RPHB8.f.: Ha pHC. I COOTBeTCTByeT CTa-

6HJI:DHbiM CBep~OTHHM ~aM, a BEpXH.fl.fl - MeTaCTa6HJI:DHRM. 0T

B9T Ha BOllpOC, peanHsyeTC.fi JIH B ~eiCTBHTe~HOCTH KaKaff-HH-

6y~:o H3 3THX B03MOJKHOCTe:fi, 3a.BHC:HT OT 3Ha'tieHH.fi HeKOTOpbiX 

napaMeTpoB HYRJ.IOH-eyxnoHHoro B3cOOMo~eicTBHH, To'tffiocT:o sHa

HH.R: KOTOpbiX B HaCTOmnee Bpewr HEl~OCTaTO'tffia. AH8.1IH3 3KCnepH

MeHTaJI:DHbiX ,IJ;a.HHllX, npOBe~eHHbiK H pa6oTe /5/, npHBO~HT K 3a

KJIIO'leHKIO, "t!TO B o6!l'tffiWC a.npax !1i -KO~eHcaT cKOpee Bcero oT

cyTCTByeT, HO no~eH~ npH aH<um3e Ha6op KOHCTaHT YKa3bi

BaeT Ha 6JIH30CT:C ~ep K TO"t!Ke ,7.: -RO~eHCaTHOH HeyCTO~'tfH

BOCTH. 

~yrOK B03MOX~ MeXaHH3M o6pa30BaHH.fi H30MepOB ILJIOTHO

CTH (y'tieT poJIH 0 - Me30Ha) pac~~MOTpeH B pa60Te .JlH H BHKa /6/. 



O~HaRO oneHKa, c~e~aHHaH A.E.MHr~anoM /4/ B ~oBo~Ho o6~ 

rrpe;LUIOJIOJKeiDU1X, nOKa3HBaeT, 't!TO B 3TOM BapHaHTe BTOpoit MHHH

MYM ~oJDKB.H HaxO,nHT:bCJI B o6JiaCTH j' = (50 + IOO) po . IIo.rry

't!eHHe JKe TaROit llnOTHOCTH ~epHOrO BemeCTBa B HaCTOJimee BpeMH 

BeC:bMa npo6~eMaTH't!HO. 
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B pa6oTax BoHra /7/ paccMaTpEBaeTcJI B03Mo~ocT:b cymecT

BOBaHHH MeTacTa6HJI:bHHX cocToHHHit ~~ep, HMeromnx WOPMY Topa n 

noJioro mapa. Pac't!eTH, npMBe~eHHHe BoHroM c y-qeToM o6oJio't!e't!HHX 

~eKTOB, nOKa3HBaroT, 't!TO TaKRe KO~HrypanHH ~0~ 6HT:b YCTOH

't!MBHMH no OTHOmeHMID K p~aJI:bHHM ~e~opManHHM H MOrYT 6HT:b yc

TOit't!HBIDvm no OTHOilleHIDO K a3MMYT8.7II:HbiM (y TOpa) ~E$)pMa,nM.mvi. 

HHTepeceH BOilpOC 0 B03MO~OClH cymeCTBOBaHHJI MeTaCTa6HJI:b

HHX ~epHHX CHCTeM npH p<po . 3Ta npo6JieMa MOJlteT OKa3aT:bC.f.J: 

CBS13aHHOii C H3BeCTHOH npo6~eMO~ "cHOMaJIOHOB" /8/, ROTOpyro B Ha

CTo.mnee BpeMH H~3.f.J: C't!HTaT:b OROH~:aTe~HO pemeHHO~. B pa6oTe 

B.A.XO~eJIS1 /9/ C~eJiaHa noiTHTKa Y't!ECT:b HeJIOKaJIDHyro 't!aCT:b aMITJIH

TY~H HYKnOH-HYKnOHHoro pacces:rHHs:r, po~ ROTopoit BospacTaeT c 

YMeH:bmeHHeM ITJIOTBOCTH ~epHo~ MaTEpMH. ABTop npxxo~HT K Bl:lBo

~ 0 B03MOJKHOCTH CymeCTBOBaHH.f.J: pHD~ ~epHHX CHCTeM C ITJIOTHO

CT:biD _fJ - I/30 pu H 3Heprneit Bo:: 6yJr,D;eHHH 5 + 6 MaB/HYRJIOH. 

Cxo~HHe xapaKTepncTnRH MeTacTa6EJU,flHX ~ep c MaJioit ITJIOTHOCT:biD 

npe~CKa3HBaiDTC.f.J: B pa6oTe /IO/ Ha CCHOBe MO~e~HHX pac't!eTOB. 

B03MOZHHe BapHaHTH o6pa30BaHl:s:r MeTaCTa6HJI:bHHX COCTORHHH 

fmepHOH MaTepD paCCMaTpMBaJIMC:& . 'l'aKllte B pa6oTax E.M.ilOHTe

ROpBO /II/ (o6pa30BaHHe KBa3H~ep npn 3axBaTe HOBHX 't!aCTHq) 

M HaraMHH /I2/ (MeTaCTa6HJI:bHHe COC:TOmni.f.J: npH MHOJKeCTBeHHOM 

o6pasoBaHHH ~~Ta-nso6ap B ~ax:. 

K HaCTO.ffilteMY BpeMeHH BHITOJIHeHO .Jimii:b cpaBHHTe~HO He6o~-

moe 't!HCJIO 3KCnepHMeHTOB, B ROTOpW: MOr~ 6H 6HT:b 06HapylteHH 

MeTaCTa6HJI:bHHe COCTO.ffim.f.J: .gn;ep C 3Heprneit B036yJ\ll;eHHJI > I MaB/HY

KJIOH. B 3KCnepHMeHTe /I3/ aBTOpH J[CKaJIM T.f.[lteJIHe CBepXITJIOTHHe 

( CTa6HJI:bHHe H MeTaCTa6HJI:bHHe C BpElMeHeM D3HH ?: 5" I0-9C) 



fl;Iij)a B peaKD;Iti.fiX A r + Pb H A y- ,. ((A_ npH E = roo i- 450 

MsB/eyKJioH. IIo.rry'!eHa rpa.Blina Ha c e'1eHH.a: o6pasoBa.HH.fi Ta:I\.HX 

CHCT9M (c ~ > 50) 0 ~ 1d~1fl:,1 • O,n;HaRO nOCTaHOBKa. 8K-

cnepKMeHTa npe,n;no~arana o6pasoBaHKe 6HCTpHX cBepxnnoTHHX 

~ep, 'ITO cymeCTB9HHO CyEaeT Kpyr B03MOEHHX M9XaHH3MOB HX 

o6pasoBaHH.a:. B pa6oTe /I4/ 6ana npe,n;npHHSITa nonHTKa o6Hapy

EHTh M9TaCTa6~HHe COCTOSIRH.ff ~ep no ROppe~OBaHHOMY HCnyC

RaHHID He~TpOHOB H raMMa-KBaHTOB. Hcno~aoBanHCh MHmeHH, o6.rry

'leHHHe B ny'!Ke npOTOHOB c E = 70 rsB • .UM BpeMeH lm8HH 
. . 

l: >'\; I ro,n; MeTacTa6~HHX cocTom:d no.rry-qeHa rpa.mw;a Ha ce'le
-tc 

HHe o6paaoBaHH.fi 6 ~ I o . 6';1-, • 

B pa6oTe /I5/ 6an npoBe,n;eH rOHCK MeTaCTa6~HHX COCTO.fi

HH~ ~ep C BpeMeHa.MH D8HH 9: 5 • I0-3CeK. lfcn0~80BaJIC.fi npo

TOHOO ny'!OK (E = 70 TaB) H CBHHI;OBa.fi MHIII9Hh. IIo.rry-qeH Bepxmrli 
-IC: 

npe,n;eJI ce'!eHH.fi 6" ~ it} ~, • IIpY aToM, o,n;HaRO, npe,n;no~ara-

~och, 'ITO pacn~ MeTacTa6~Horo cocToSIHM.a: H,IJ;eT c HcnycKaHHeM 

'1aCTKU o'1eHh BHCoRO.H sHeprHH ( s~E!KTpoHH c E > 45 MsB, :Ji... -Me

aoHH c E > I60 MsB). 

HaH6o~ee BJ];eKBaTHHM H nepCDEHtTHBHHM M9TO,IJ;OM noHCKa. M9Ta

CTa6~HHX COCTOSIHHfi ~ep npe,n;CT~~MeTC.fi perHCTpauH.fi HX no 

MHOX9CTB9HHOMY 8aDa8,IJ;HBBIDm9MY H8~~eHHID H9~TpOHOB RnH llpOTO

HOB. TaKHe sKcnepHMeHTH 6:wm onHoa.Hbl B pa6oTax /I6, I?/. B 

nepBOM H8 HHX HCD0~80BaJIC.fi npoTo~ ny'10K (E = 60 rsB), BO 

BTOpOM - '!TO B9ChMa BaJKHO - .A;D;9pllli9 ny'!KH ( ~e H 12c C SHep

rHeH 3,6 rsB/eyKJioH). TpaHKUH Ha ce'leHH.a: o6paaoBaHH.fi MeTacTa-

6~HHX COCTOJ!H.HH COOTB9TCTB9HHO (:) < 3 X 10-IO o;,, ( 1: ._ 

I06 ceK) H () < I0-5 Oin ( 4He + P b , 1..< t' < I04c) 

6 ~ 3 )( ro-5 6'; n c 12c + P b , f c. < i <- ro4c) • 

3KcnepHMeHT /IS/, npoBe,n;eHH~ B ny-qKe ~ep yr~epo,n;a 

(I,6 TsB/eyKJIOH) no noHCKY MeTacra6~hHHX COCTOSIHHH ~ep C 

HCnyCR.a.HH9M 1i
0

· M980Ha, ,n;an rpaHliiJY C9'tl9HH.fi 6"' IQ-3 (};n 

c ro-7 c < 7:' < ro-Ic). 

3 
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Ka.K BH,ll;HO R3 npRBe,neHHWC BHDie ,IJ;a.HHIDC, HMeiOmMCfl 8KCnepR

M9HTanbHM ~OpMauHfl B9CDMa ~pru~eHTapHa. B ,IJ;aHHO~ CTaTDe 

paCCMaTpHBa9TCR B03MOEHOCTD nOHCl~ MeTaCTa6~BHX ~epHHX CO

CTO~ B IImpOKOM HHTepBa.n:e BpeMEiH J!W3HH ( IO-? ~ 't :S 105 CeK) 

c Hcno.Jrb30BaHHeM ny-q:KOB peJIRTRBHCTCKHX B:D;ep ( C, Ne , ""? ) no 

perHCTpa.u;HR MHOJK.eCTB9HHOrO RCflYCJ\a.IDifl 3aTia3,I(b1Ba.IOmHX npOTOHOB. 

lly-qror peJmTRBHCTCKHX ~ep Ha.H60JWe nepcneKTHBHbi ,IJ;JIR HCCJI9,IJ;O

BaHHSI COCTORHHR ~epHO~ MaTepHH lipR nJIOTHOCTflX, npeBhtiiiaiOmiDC 

p o ,.... 0, I7 J:IYMOH/~3 (eM. , HanpH:Mep, /3, 4/). ITo oueHKaM paa

HHX aBTOpOB,npH CTOJIKHOB9HHH Jier:~X H Cpe,D;HHX peJIRTHBHCTCKRX 

~ep C ~aMK nJIOTHOCTD ~epHOrO BemecTBa MOJK.eT yBenM'tiHBaTDCfl 

.no (3 + 5)j)
0 

, a no onTHMHCTH'tieCK!lM oueHKaM H 6oJiee. 

MeTon perHcxpaunn pacnana M~TacTa6~HRX cocToaHH¥ 

.H.IDm 

Pacn~ MeTaCTa6H.JrbHOrO COCT)flHHfl ~a rrpOHCXO,IJ;HT B pe-

3YJIDTaTe TYHH9.1rbHOro nepexo,na B )CHOBHOe COCTORHHe. BepORT

HOCTD nepexo,na onpe,neJISieTcR BHcoro~ R rnHpHHO~ noTeHilKaJIDHoro 

6apDepa, pa3,IJ;9JIHDmero MeTaCTa6~bHOe H OCHOBHOe COCTOSIHHSI 

~a. IIpH aToM B03HHKaeT "o6H'tiHoe" CH.JrbHOBoa6~eHHoe ~o 

(8HeprHSI B036y~eHHR Ha HYRJIOH OITp9,IJ;9JIR9TCR pa3HOCTDI0 3Hep

rHH CBSI3H flYRJIOHa B M9TaCTa6H.JrbEOM H OCHOBHOM COCTORHHRX), 

KOTopoe sa smepHHe BpeMeHa cHHMaeT Boa6y~eHHe, RcnapAA HY

RJIOHH H JieriWe smepHHe RJiacTepH. McnapHTe.JrbHM MO,ne.Jrb no

.npo6Ho paCCMOTpeHa B MOHOrp~RH /I9/ H BnOJIHe y,nOBJI9TBOpR

Te.JrbHO corJiacyeTCSI c aKcnepRMeH~oM. OueHKH MHoxecTBeHHOCTH 

RCnapHT9.1rbHRX npOTOHQB H HX cnei:TpH, IIpHB9,IJ;9HHH9 HIDKe, B3SI

Tht H3 MOHOrp~RH /I9/. 
Cpe,D;HRfl MHOJK9CTB9HHOCTD ft-f> HcnapHT9.1rbHHX npOTOHOB 

3aBHCHT OT 3HeprHR B036YJK.D:9HHR Ha HYKJIOH 1ri aTOMHOrO BeCa 

~a 1ri COCTaBJiffeT: 



nr e:- 3 

hp== 6 

ho~7 r 

,IJ;JLA: smpa I8ITa c E~ I MaB/eyEJioH 

,IJ;JI.a: ,gnpa IS ITa c E *. ..... 2 MaB/eyEJioH 

,IJ;JIH smpa IS ITa c E ~'""" 3 MaB/H:yEJioH. 
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8HepreTH~9CKHH CIT9KTp RCITap~Te~HHX ITpOTOHOB npR6~3H-

T~Ho OITKCHBaeTCH pacnpe,n;aneHReM MaKcBe~a. HHsKOaHepreTR

~ecKrui ~acT:& cneKTpa "cpesaHa" npH aToM eyJioHoBCKHM 6ap:&epoM. 

CneKTpH ,IJ;OBOJI:&HO CJia6o 3aBRCHT ~aK OT aHeprRH B036y~eHRH 

( B 06JiaCTH H6CKO~KHX MaB/eyRJIOH) , TaK R OT aTOMHOrO Bee a 

.f!,Iij)a (B o6JiaCTR A~ IOO). TaK, cpe,IJ;HHH aHeprRH npoToHOB, 
lOS . . 

RCITapeHHHX .fU(pOM 'A_!j C aHeprHeH B036yl.Ql;eHRH rv 2 MaB/ey-

RJIOH - OKOJIO IO MaB, a TeM Ee ~poM c aHeprnelt Bos6y~HRH 

6,5 MaB/eyEJIOH - ~ I7 ~ I8 MaE. TaKHM o6pa30M, perRCTpanHH 

Tpex ITpOTOHOB B aHepreTR~eCKOM ,DRaiia30He (E min ' E max ) ' 

c E .. = 5 + 8 MaB H E .,., = 25 + ::o MaB .F.IBJIHeTCH ,IJ;OCTaTo~o 
1?711'} ,,,gx· 

~CTBHT9JI:&HHM KPHTepHeM ~ ITOlCKa pacnana MeTaCTa6HJI:&HHX 

COCTOHHRH H,I(ep. 0TM9TRM Cpasy, -c:rro RCTO"tiHHKOB "(})R3R~ecKOro" 

woHa rrpH aToM ReT - B HacToamee BpeMH K3BecTHH ~ nponeccH 

C HCITYCKaHR9M O,IJ;HOrO, pexe - ,Il;BJX ITpOTOHOB /20/. TipH 9TOM RX 

aHeprRH, KaK npaBHJio, HIDKe nopoi'a perHcTpa.tniH Em . • 1n 

)lJI.R: perHCTpa,w:ur 3aiTa3,IJ;HB8.IOD(9rO MHOE9CTB9HHOrO HCnyCKaHRH 

ITpOTOHOB B KHT~pBaJie BpeMeH ~3lW M9TaCTa6HJI:&HHX COCTOHHHH 

IO-? < t'" < IO.+IC MOiKHO HCITOJI:&30llaT:& BHCOKO~CTOT:s:yiO CTpyKTY

py BHB9,IJ;9HHOrO ~ CHHXpO{j)aso~·poHa. KaK llOKa3aJm ITpOB9,IJ;9H

HH9 H3MepeHHH /2I/, Bp9M9HHM C~'PYKTypa ny~Ka npe,IJ;CTaBJI.ff9T 

H3 ce6H OT,IJ;9~HH9 "6aH-cm" C ITOJiliOH llllipKHOH Ha ITOJIOBRHe BHCO

TH ..- 30 HC, CJI9,eyiOmK9 ,n;pyr 3a )(pyrOM C HHTepBaJIOM 340 HC 

(npH TIOIDOiteHHH 3HeprRH BI:lB9,IJ;9HHOrO ~Ka ,IJ;O ·""' 0,3 raB/ey

EJIOH HHTepBaJI M9W" "6aH-qar.m" COOTB9TCTB9HHO YB~-cm:BaeTC.fi 

,IJ;O 500 HC) • Ha pKCYHKaX 2 ( a, 6) no Ka3aHI:l Bp9M9HHI:l9 ,n;HarpaMMH 

pa6oTH np:KHHMaromeit annapaTypH. Ha BpeMH npoxoJK,ICe~ ~CTHn 

~Ka ~epes MKilleH:& npRHRMalOlltM anrrapaTypa 6Jio:rmpyeTca, m 6Jio-



6 

KHpOBRB. CimMaeTCH IIO OKOH'tffi.HIDI JT.rt!RB.. 

PerHCTPlWYJOIIIM arrrrapaT,~ 

3arraS,ni:ma:IOIItHe ITpOTOHI:i[ perHC'~PHpYIOTCH CRCT9MOit C:o;:HHTHJIJIH

:o;:HOHHbiX C'ti9T'lHKOB, CHrHaJibl C KOTOpHX IIOCTyna.IOT Ha BXO,IJ;HHe 

,Il;HCKpiD.mHaTOpH, a SaT eM Ha MaJKOpliTapeylO CX9MY COBIIa,n;emm, IIO

SBOJI.RIOmYJO HeSaBHCHMO OT6HpaT:b KpaTHOCT:b COBIIB,I(eHHit rt ~ 2, 

I"L ·~~ 3, n >,.. 4. KOJIR'tieCTBO C:o;:HH'~lLJIJI.RWIOHHHX C'ti9T'lHKOB - 8. 

<l?OTOYMHODTeJIR - <1?8Y -30, CnHHTHJLL<iTOp - ,Il;HCK ,IJ;HBMeTpOM 50 or 

55 MM H TO~HOit I MM. C:o;:HHTHJI.JI.fr.~Op!i paCIIOJiaraiOTCH B 50 or 60 MM 

oT uenTpa MHmeHH, npe,IJ;cT~e:tt Hs ce6H TOHRYD woJI:bry, noBep

HYTYID IIO,IJ; OCTpHM yrJIOM K OCR IIy'i::ta. 

MsBeCTHO, 'tiTO CB9TOBHXO,IJ; cmiHTR.JIJIRTOpa SaBHCHT OT IIJIOT

HOCTH ROHRS8!(HH. 8TO DpHBO,Il;HT K TOrvfY, 'tiTO aJIIIJIRTy,IJ;a CHrHaJia 

OT M9,IJ;JI9HHOrO DpOTOHa ORB.SHBaeTC;I M9H:blli9 aMII.JmTy,IJ;H CHrHaJia OT 

aJieKTpona, BH,IJ;eJIHBmero B c:o;:HHTHJLIHTope Ta:eyiO xe aneprmo_ ( TaK 

nasHBaeMoe j?~ OTHomeHHe). ~ F!eTa aToro ~eKTa HaMH 6HJia 

RCCJie,IJ;OBaHa SaBHCHMOCT:b y,IJ;eJI:bHOrO CBeTOBHXO,IJ;a OT IIJIOTHOCTH 

HOHHS8.Will 122/ ,I1;JIH CnHHTWJJ.IHTOpOB Ha OCHOBe IIOJIHCTHpOJia, KOTO

pHe npe,Il;IIOJiaraeTCH HCIIOJI:bSOBaT:b JipH HSMepeHHHX. QnycKM ,Il;9TaJIH 

( OHH OIIHCaHH B /22/), npHBe,IJ;eM s;~eC:b JIHill:b OKOH'la.TeJI:bmlli pesyJI:b

TaT, IIORaSHBa.IOIIlldi (CM.pRc.3) BOSJ/IOJKHOCT:b ,IJ;RCKpiD.mHa!(HH 3Jie

KTpOHOB npH perHCTpa!(HH DpOTOHOB B 3HepreTH'ti9CKOM ,IJ;HanasoHe 

5 or 25 MaB. ,1VI.f.r KOHTpOJIH sa a.MIIJDiTY,IJ;HbiM pe.xtHMOII pa6oTH C:o;:HH

TRJIJ!RUHOHHHX C'ti9T'tiHKOB Ha Ka~Hi C:o;:HHT~Op HaRJieHBaeTCH 
' 

e/.., - HCTO~K ( HeCKOJI:bKO KBBJ];paTHHX MWI.JmMeTpOB) , IIOSBOJI.RIOIIUiit 

onepaTHBHO KOHTpOJIHpOBaT:b CTa6~>HOCT:b pa60TH TpaKTa. ilOCROJI:bK,Y 

IlpH 3TOM BMIIJIRTy,IJ;a CHrHaJia OT o~ -HCTO'IHHKa B 3-4 pasa MeH:bme 

aMIIJIHTY,IJ;H CRrHa.n:a OT IlpOTOHa C a:-IeprHeH 5 MaB (sa C'tieT SaBHCH

MOCTH CB9TOBHXO,IJ;a OT IIJIOTHOCTH HOHHSB!(HH) , OHa HaxO,IJ;HTCH HR.xte 

nopora perHCTpB.UHH arrrrapaTypH H :te MO.xteT HMHTHpOBaT:b HCKOMOrO 

aqxpeKTa. 
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KaK y1E.e OTMe't!a.JIOC:b Bblliie, HC~'O'tffiliKOB "({>H3H't!eCKOrO" WOHa, 

HMHTHpyromero MHOJKeCTBeHHoe H3Jry•WHHe sana3,nl:l:Ba.IOmHX !IpOTOHOB 

C SHeprHHMH 6o~me, 't!eM 5 MsB, B HaCTORmee BpeMH He H3BeCTHO. 

MeTO,D;H't!eCKHH ({>OH MOJKeT 6blT:b o6yCJ[OBJieH CJie.n;yiOIIlHliH !IpH't!HHa.MH: 

a/ HaBe,D;eHHaJI B rvmmeHH PMH<>aKTRBHOCT:D; 

6/ KOCMHKa; 

B/ "MeW"6aH't!eBble" 't!aCTHUbl. 

PaccMoTp:IDJI RX no,IU>o6Hee. Ee~~a-pacna.I( pa,I(HoaKTHBHoro 

smpa MOr 6bi npHBO,D;HT:b K IIO.aBJieHHJ) TpOHHOrO COBIIa,I(eHH.fi TO~KO 

npH BblllOJIHemm YCJIOBHH: 

I. KoHBepcH.r.r ,D;Byx KaCKa;IJ;HllX ra.MMa-KBaHTOB B BemecTBe 

MHIDeHH HJIH CUHHT~Opac. ilOCKO~KY BepO.fiTHOCT:b 

KOHBepc:rrn O,D;HOro ra.MMa-K3aHTa IIOp.f:O];Ka HeCKO~KRX 

npo:o;eHTOB, TO ,UJISI ,D;Byx Ct)OTBeTCTBYJOmrui BepO.fiTHOCT:b 

~ ro-3. 

2. Eo~ma.r.r ( CM. pHC. 3) (j?JiyKTJa.I.tiDI a.MII.JmTY.Jni CHrHa.Jia OT 

SJieKTpOHa pacnana KJIR OT KOMllTOHOBCKOrO SJieKTpOHa 

(({>OTOSJieKTpOHa). 3KCIIepH~eHTaJI:DHa.fi o:o;eHKa TaKOH 

®zyKTya:o;HR ( O,D;HOH) ,D;aeT BepO.fiTHOCT:b .- 3 X' 10-3, 

T.e. ,D;JI.fi Tpex o.nHoBpeMeHHUX WJIYKTYauHfi cooTBeTCTBY

roma.r.r Bepo.r.rTHOCT:D ,.., 3x IJ-8. 

TaKKM o6pa30M, npHXO~ K o:o;eHKe BepORTHOCTR HME:Ta:o;HR RCnyC-

KaHR.fi !IpOTOHOB 6eTa-pacrranOM .~ 10-IO. 0TMeTMM, 't!TO RCTO'tffiliK 

3TOrO ({>oHa MOJKeT 6biT:b IIpOKOHTpO~HpOBaH Herrocpe,D;CTBeHHO !IpH 

YCTaHOBKe Ha MeCTe MHIDeHH 6eTa-~CTO't!HHKOB pa3JIR't!HOrO TRIIa C 

H3BeCTHOH aKTRBHOCT:DIO. 

B KOCMH't!eCKOM H3JIY't!eHHR OCF.OBHYIO OIIaCHOCT:b npe,D;CTaBJI.fieT 

a,I(pOHHa.fi KOMIIOHeHTa, KOTOpa.r.r np~ B3aHMO,D;eHCTBRR C sml)OM MHIDe

HH MOJKeT npRBeCTH K HCIIapeHHIO 1VII HOBeHHbiX !IpOTOHOB, KOTOpble 
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6ylJYT npHIDITH sa sa.nas.wmaroiiUle. E1~T:b ,I(Ba s@>eKTYIBHbiX cnoco6a 

KOHTpOJIR: TaKOro woHa - SamHTHhie c·!eT-cmKH sanpeTa, saKp:tmaromHe 

CMCT9MY, 11: Ha6op CTaTRCTRKH C H9015JIY'119HHOH B nyq:Ke M1Illi9H:biO. 

3Ha-cm:TeJ.CDHo 6onwyro onacHocT:~ npn noncKe sa.nas,nHBaromero 

llpOTOHHOrO HS~9Hll.ff B HHT9pBaJI9 :3p9M9H ~3HH I0-7< ~~ I0-2 c 

npe,n;CTa.BJimOT "M9Jl\nY6aH'19BH9" 'laCT:m;I:l, T. 9. 'laCTm.ij:l nyqr<a, ITO

ITa.IJ:BlOmH9 B YCTaHOBey B np0M91cy'TK9 M9Jl\nY"6aH'la.MH". KaK ITOE.a3aHO 

B /2I/, IDC ,IJ;OJI.f.I MOJK9T ,IJ;OCTHraT:b B a.JI.H'lllHH·""I0-4 OT ITOJIHOrO 'lMCJia 

'laCT}!U B ny'1K9. ~9KTHBHoro CITOC)6a 60p:b6H C 8THM HCTO'lHRKOM 
. . 

woHa, K coJKaJieHHIO, HeT. ~acTR'lHO )H MOJKeT 6HT:b YM9H:blli9H no.n;6o-

poM pe~a pa60TH yCKOpRT9JIR: ll KaHaJia M9~9HHOrO BHBO,IJ;a /2I/, 

'laCTH'lHO - yCTaHOBKOH CRCT9MH aHT~COBITa.n;aT9J.CDHHX C'I19T'IHKOB ne-

pe,n; perHCTpnpyromeH CRCT9MOH. 0U9HRH ITOKa3HBaiOT, 'ITO 8TO MOrJIO 

61I CHR3RT:b g)oH .n;o ypOBIDI I0-5 + IO~. Eme pas OTM9THM, 't!TO 

8TOT MCTO't!HHK WoHa He npe,n;CTaBJIR9T OITaCHOCTH ITpH llpOB9,11;9HRR 

MSM9p9HHH B 06JiaCTH Bp9M9H JKR3HR I0-
2< 'L < I05 c, r,n;e perRCT

pRpyromM a.nnapaTypa pa6oTaeT B peDMe "MeJK,Izy IJ,1lKJimm:" (cM.pHc.2a). 

OfKID.IaeMl:lH pesyJJ~ 

IlpOCTH9 OU9HIGI ITOKa3HB8lOT, ~TO 8<WleKTYIBHOCT:b perHCTpa.u;IDI 

Tpex llpOTOHOB C 8HeprRRMH B ,IJ;Hane.30H9 5 + 25 M8B OKOJIO 0, I 

npH cpe,n;HeH MHOJK9CTB9HHOCTH HCITaJHT9J.CDHHX ITpOTOHOB ~ 4. Ilo

CKOJ.CDey B9pORTHOCT:b B3a.HMO,IJ;9HCTB~.R: nyt1KOBOrO .f!.!(pa B MIIllieHH 

(I + 2) ~ I0-2 , TO ITpl!XO.n;HM R CJie,ryromeit OU9HR9: sa 30-40 'llaCOB 

pa60TH Ha ny't!R9 C HHT9HCHBHOCT:biO ~ I08 ~ep/UHRJI MOJKHO 06Ha

pyDT:b o6pa30BaHH9 M9TaCTa6HJI:bHOI'O COCTOmmR,pacrra.n;ruomerOCR C 

ncnycRaHHeM rrpoToHoB, ec.JI.H ce't!em:e ero o6pa30BaHHR G".;.; I0-8 ~ ,, 
ll Bp9MR EH3HR JI9JKHT B HHT9pBaJI9 I0-

2 
- I05 c. EJ!R Bp9MSH JKH3HH 

B HHT9pBaJI9 I0-7 - I0-2 c ll3-3a BC•3MOJKHOrO <JloHa ( CM.npe~ 
pas.n;eJI) cooTB9TCTB9HHo - 6'"-> IO-{' oin • 
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llpH o6cy~eHHH npe~~araeMoro aKcrrepHMeHTa MHoro BaEHHX 

3aMe~8HHH c~e~aHH A.M.~H, B.A.RapHayxoB, A.A.lleTpOB, M.M.llo~

ropenKHtt, B.n.ToHeeB. BceM HM aBTO~H BHpaEaiDT CBOID rrpH3HaT~

HOCT:O. 
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Pllc. I. B03JlOJKHHe 3amiCmAOC TH aHeprlili CBSi3lrl Ha IfYKJIOH OT 

IIJIOTHOCTlii .H,ItepHoro BemecT:aa. (PRe. B3JIT I43 pa6oTII I 4/) • 
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Pllc.2. BpeMeHHoll peJKHM pa60Thi pernCTpR.PYJO~eii annapaTypu. 

aJ BHCOKO'tJaCTOTHHit peJIWM 6) H143KO't!aCTOTHl:di peJKRM. 
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hie. 3. Pac"tieTHOe OTHOilleime aMIIJiriTY,IJ; ClU'HaJIOB OT llpOTOIIOB 

c aHe:pr:aeR E :a 3JieKT:pOHo:a · c aHe:prHeii I MaB n:pM nepneH,IUll\ 
.ztBKYJ.UipHOM na.rcemm Ha DJI,acT:m TOJIIIUmol 0, I r/ cM

2 J 22/. 


