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11aBeCTHbie HCTO'IHHKH nonHpH30B8HHbiX npOTOHOB HnH neftTpOHOB 0 pa-

6oT8IDWHe no npHHUHny npocTp8HCTBeHHOrO paaneneHHH 8TOMOB B ReOJlHO

POJlHOM MarHHTHOM none C nocnenyiDweft HOHH38UHeft, MoryT Jl8Tb TOK nonH

pH30B8HHblX HOHOB M8KCHMYM 5 - 15 MKa/ 1, 2/ • 8TH HCTO'IHHKH ycneWHO 

pa60T8IDT H8 UHKnoTpOH8X H nHReftHhlX YCKOpHTenHx/3/, o6ecne'IHB8SI ny

'IOK ycKopeHHbiX nonHpH30B8HHbiX '18CTHU C HHT~HCHBHOCTbiD 0 H8MHOrO npe

BOCXOJlSIWeft TY t KOTOpyiD MO:>KHO nony'IHTb pacceHRHeM H8 MHUieHHo nnSI yc

KOpHTeneft Bb!COKHX aaeprHft nOMHMO Toro, 'ITO HMeiDTCSI H3BeCTHbie TpyJlHO

CTH C COXp8HeHHeM nonS1pH38UHH npH yCKOpeHHH/4/, B03MO:>KH8SI HHTeHCHB

HOCTb yCKOpeHHOrO ny'IK8 nonHpH30B8HHbiX 'l8CTHU OK83biBaeTCSI CnHWKOM 

HH3Koft (no oueaKaM, cnenaHHhlM/5/ nnH BpyKxaBeacKoro CHHXpoTpoaa aa 

8 
30 faB, npH HH:>K8KTHpyeMOM TOKe 5 MK8 O:>KHJlaeTCSI =- 6. 10 nonHpH30B8H-

HbiX IIpOTOHOB B HMnynbce) • CymeCTB8HHOrO yBenH'I8HHSI HHT8HCHBHOCTH MO:>K• 

HO O:>KHil8Tb 0 ecnH H8KOnHTb nonSipH30B8HHbl8 HOHbl 38 BpeMSI Me)KJly HMnynb--.. 
CaMH H HH:>K8KTHpOB8Tb HX B Te'leHHe BpeMeHH 38XB8T8 ycKopHTenH. 

HenaBHO 6hln npellnO:>KeH npHHUHn C03Jl8HHSI HOHH38TOp8 C H8KOnneRH9M 

HOHOB B KB8JlpynonbHOft aneKTpOCT8TH'I9CKOft noBylliKe/6/. llpHB91l9HHbl9 paC

'leTbl nOK83biB8IDT 0 'ITO B CHCTeMe MO:>KHO H8KOnHTb llO 109 
HOHOB 0 T.e. npH 

BbiTSirHB8HHH HX 38 10 MKCeK nony'lHTb TOK OKOnO 10 MKa. 

B HacToSiweft pa6oTe npellnaraeTcHcnoco6 RaKonneRHH nonHpH30B8HHhlX 

HOHOB B aneKTpOHHOM ny'IK9 0 llBH:>KyweMCSI B CHnbHOM npononbHOM MarRHT

HOM none BHYTPH ceKUHOHHpoBaaaoft npeft~oBoft Tpy6KHI7,8/. BoaMo:>KHaH 

cxeMa HOHHaaTopa npencTaBneaa aa pHCYHKe. 

8neKTpOHHblft ny'IOK 0 Bb!TSIHYTbiil: H3 KOnbUeBoro K8TOJl8 0 non8Jl8H B 6o

nee CHnbH08 MarHHTHOe none, C:>KHM88TCSI B UHnHHilpH'18CKHil: ny'IOK 0 HOHH3H

pyeT 8TOMHbiJ:!: ny'IOK 0 llBH:>KYIUHJ:!:CH COOCHO C HHM BHyTpH JlpeJ:!:~OBOft Tpy6KH 0 
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CxeMa HOHH38TOpa C HaKO!IneHHeM liO!IS!pH30BBHHbiX HOHOB: J - KO!IbUesoil 

KBTO.ll, 2 - BHO.ll, 3 - .llpeA'<fJOB8SI Tpy6Ka, 4 - KOJTJT9KTOp SJl9KTpOHOB, 5 - Bbi

TRrHB810IUHJ:t aneKTpoJl, 6 - coneaou.n; a - pacnpe.o.eneaue noTeHiurana ::meKT
ponos e xo.ae HaKonneaus Hoaoe, 6 - pacnpeaeneaue noTeauuana npu BbiTRrueaauu uoaos. 
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·~ 

H rrorra.naeT Ha KonneKTop aneKTpoHoB. HoHbl HaKarrnHBaiOTCSI B o6'heMe .npeA 

ljloBOA Tpy6KH1 orpaHH'IeHHOM .llBYMSI 91IeKTpo.naMH C 6onee Bb!COKHMH IIOTE:!HUHa 

naMH 1 '!:eM IIOTeHUHali OCTalibHblX 91IeKTpO.(lOB. B pa.nHalibHOM HaiipaBlleHH 

HOHbl y.nepJKHB810TCSI 91IeKTpH'IeCKHM II01IeM, C03.(l8HHblM 3apS!JlOM 91I9KTpOHHOI' 

rry'I:Ka. Pacrrpe.neneHHe rroTeHuHana s.nonh pa.nHyca Tpy6KH HMeeT rropa6onH 

'19CKYIO ljlopMy, T.e. o6paayeTCSI "IIOT9HUHa1IbHaSI SIMa"' • 110Hbl COBepwa 

pa.nHallbHble Kone6aHHSI C 8MII1IHTY.llOA, OIIpe.neliSI9MOA M9CTOM HOHH38UHH 

ECIIH IlpH HaKOII1I9HHH HOHOB S1I9KTpOHHblA 06'beMHb!A aapSI.(l IIO.(l.(lep:JKHB8T 

IIOCTOSIHHblM 1 TO rny6HHa pa.nHalibHOA "rroTeHUH81IbHOA S!Mbl" 6y.neT yMeHblliaTb 

CSI CO BpeMeHeM, 'ITO IlpHBe.neT K yB91IH'I9HHIO pa.nHalibHblX KOne6aHHA HOHO 

H IIOTepe HOHOB Ha 91I9KTpo.nax, IToaTOMy Heo6XO.(lHMO IIOBbllli8Tb IlliOTHOCT 

91I9KTpOHOB1 HaiipHMep rryTeM yBe1IH'I9HHSI 91I9KTpOHHOI'O TOKa, 3TO .(l0CTHI'8 

eTCH Il0Bbilli9HH9M IIOT9HUHana aHO.(la IIO 3aKOHy, OIIpe.nenHeMOMY CKOpOCTb 

HOHH3aUHH aTOMHOI'O IIY'I:Ka,· Ha pHCYHKe (a) IIOKa3aHo pacrrpe.neneHHe IIOTeH 

UHana 91I9KTpO.llOB B pe:JKHMe HaKOII1IeHHSI, ll1IS1 OIIpe.neneHHOCTH IlpHHSIT0 0 'IT 

HOHbl HaKaiiliHBaiOTCSI IIpH IIOT9HUHane 3 KB, a IIOT9HUHa1I OKOH9'1HbiX 91I9KTpO 

.[lOB .npeAijloBOA Tpy6KH paBHSI9TCSI 8 KB, ll1IS1 6biCTpOI'O BbiTSII'HB8HHSI HOHO 

HMIIylihCHO C03.(l89TCSI rpa.(lH9HT IIOT9HUHa1Ia B.(l01Ib .npeAijloBoA Tpy6KH - CM 

pHCyHOK ( 6) o 

OueHHM MaKCHManhHoe 'IHC1Io HOHOB 

B HOHH38TOpe. 0'1:eBH.(lH0 1 'ITO 

N~ = N: -N q 

Nm 
I , KOTOpoe ;MO:JKHO HaKOIIHT 

(l 

r.ne N m 
e 

- MaKCHMalibHOe 'IHCliO 91IeKTpOHOB0 HaXO.llS!lliHXCSI B o6naCTH Ha 

KorrneHHSI 0 N q - 'I:Hcno aneKTpoHoB, Heo6xo.nHMoe .nnH coa.naHHSI pa.nHalihHor 

rra.neHHSI rroTeHuHana !l U , paBHoro, CKaJKeM, 100 s. BenH'IHHa N q Haxo 

JlHTCSI H3 COOTHOllieHHSI 

6 
N q = 1.10 !l u e , 

I'.(le f - .(lliHHa o6naCTH H8KOII1IeHHSI1 H3M9pS!eMaSI B CM, 

(2 

MaKCHManhHoe 'IHcno aneKTpOHOB Nm 
e orrpeaenHeTcSI aneKTpOHHbi 

TOKOM Jm 
e 

H IIOTeHUHaliOM o6naCTH H8KOII1IeHHSI: 
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H rrorranaeT Ha KonneKTOP aneKTpoHoB. 11oHhl HaKarrnHBaJOTCSI B o6'beMe npeii:-

4Joaoii Tpy6KH, orpaHH'IeHHOM JJ.BYMSI aneKTponaMH C 6onee Bb!COKHMH IIOTE:lHUHa

naMH, 'leM rroTeHuHan ocTanbHhiX aneKTponoa. B panHanbHOM HanpaaneHHH 

HOHhl ynepJKHBaJOTCSI aneKTpH'IeCKHM rroneM, C03ll8HHblM 38pSIJJ.OM aneKTpOHHOrO 

rry'IKa. PacnpeneneHHe rroTeHuHana anonb panHyca Tpy6KH HMeeT nopa6onH

'IeCKYJO ¢opMy 
1 

T.e. o6pasyeTCSI "noTe HUH8nbH8SI SIM8" o 110Hbl coaep!UaJOT 

paJJ.H8nbHble KOne6aHHSI C aMnnHTyJJ.Oil:, onpeJJ.enSieMOil: MeCTOM HOHH38UHHo 

EcnH npH aaKonneHHH HOHOB aneKTpoHHhiii: o6'beMHbiii: sapSIJJ. no/l/lepJKHBaTb 

IlOCTOSIHHblM, TO rny6HHa panHanbHOil: "rroTeHUHanbHOil: SIMbl" 6yneT yMeHbWaTb

CSI CO apeMeHeM
1 

'ITO npHBe/leT K yaenH'IeHHJO p8/lH8nbHblX Kone6aHHil: HOHOB 

H rroTepe HOHOB Ha aneKTponax. DoaTOMy He06XO/lHMO nOBhlW8Tb nnoTHOCTb 

aneKTpOHOB, HanpHMep nyTeM yaenH'IeHHSI aneKTpOHHOrO TOK8o 3TO /lOCTHra

eTCSI nOBb!WeHHeM noTeHUHana aHO/l8 no at!I.KOHY 1 onpe/lenSieMOMY CKOpOCTbJO 

HOHH38UHH aTOMHoro ny'IKa. Ha pucyHKe (a) noKasaao pacnpe/leneaHe noTeH

uHana aneKTpO/lOB B peJKHMe HaKonneHHSio nnSI onpeneneHHOCTH npHHSITO, 'ITO 

HOHhl HaKarrnHBaJOTCSI npH noTeHUHane 3 KB, a noTeHUHan OKOHe'IHblX aneKTpO

/lOB /lpel!:¢oaoil: Tpy6KH paBHSieTCSI 8 KBo nnSI 6b!CTporo Bb!TSirHB8HHSI HOHOB 

HMnynbCHO C03/l8eTCSI rpa/lHeHT IlOTeHUHana B/lOnb JJ.peil:¢oaoil: Tpy6KH - CMo 

pHCYHOK ( 6). 

OueHHM MaKCHManbHOe 'IHCno HOHOB 

B HOHH38TOpe. 0'1eBH/lHO, 'ITO 

Nm 
I 

, KOTOpoe MOJKHO H8KOnHTb 

N~ = N: -Nq 
(l) 

rne Nm - M8KCHManbHOe 'IHCnO aneKTpOHOB, H8XO/lSIWHXCSI B o6naCTH H8-
e 

KonneHHH, N q - 'IHcno aneKTpoaoa, aeo6xonHMoe nnSI cosnaHHSI pallHanbHoro 

rraneHHSI noTeHuHana fl. U , paaHoro, cKaJKeM, 100 B. BenH'IHHa N q aaxo-

JJ.HTCSI H3 COOTHOWeHHSI 

6 
N q = 7.10 fl. U f , 

rile f - nnHH8 o6naCTH H8KOnneHHSI 1 H3MepSieMaSI B CMo 

(2) 

MaKCHManbHOe 'IHCno aneKTpOHOB N: onpe/lenSieTCSI aneKTpoHHbiM 

TOKOM Jm 
e 

H noTeauuanoM o6nacTH aaKonneHHH: 
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m 
m I e f 

1,05.10 II N 
e 

(3) ..;-u-

r.ne I~ - M8KCHM8JlbHbiit SJieKTpOHHbiH TOK 1 KOTOpbiit MO)KeT 6biTb rrporry

meH qepea Tpy6Ky C fiOTeHUHaJIOM U 1 fiOJIHOCTbro 3aiiOJIHSISI CeqeHHe Tpy6-

KH/9/, 

32.4. 10 - 6 ua/2 I m 
e (4) 

hi 9 
HarrpHMep, IIpH u = 3 KB I e = 5,3 a • H H3 COOTHOIIIeHHSI ( 1) N :"=9,3.10 e • 

Pe)KHM HaKorrneHHSI JlOJI)KeH HaqHHaTbCSI c TOKa I e • KOTOpbiH JlJISI 0 

aneKTpOHHOI'O ny'tfKa 6ea HOHOB C03Jl8eT SIMy ··rnyOHHOH d U = 100 B: 

0 -5 ---
Ie =6,6.10 yU .1U 

(5) 

OTKy.na IIpH U = 3 KB H .1 U = 100 B rronyqaeTcg I o 
e = 0,36 a • 

Hcxo.ng H3 ycnoBHSI nocTOSIHCTBa u H .1U B xoae HaKonneHHSI, 

MO)KHO H8itTH 38BHCHMOCTb 3JieKTpOHHOI'O TOKa OT BpeMeHH: 

N a(lJ) yU 
aT ( ) 0 [ -12 1-;; t = I e exp 9,5. 10 

t ] (6) 
1T a 2 e e 

r.ne 
N aT - qHcno rronBpHaoaaHHbiX aToMoB, aaxo.nmuHXCSI B o6nacTH Ha-

KorrneHHSI, a - PBllHYC Jlpeit~OBOit Tpy6KH B CM
1 e = 1,6.10-19K- aapg.n 

aneKTpOHa, a(U) - CeqeHHe HOHH3aUHH, BpeMg HaKorrneHHSI - STO BpeMg IIO-

BbiiiieHHSI aneKTpOHHoro TOKa oT I~ .no I ~ 

ta 
II 

1,05.10 1T a 2 e e 

N a(U) yU 
aT 

fn 
1:' 
0 
I e 

(7) 

3aBHCHMOCTb CeqeHHSI HOHH38UHH aTOMOB BOJlOpO)la HJIH )leHTepHSI OT 

U /10/ SHeprHH ilpH '> 100 B XOpOIIIO annpOKCHMHpyeTCSI COOTHOIIIeHHeM 

6 

I 
~ 

.\ 

~~~ 
~~ . 

r' 

' l I 

'I 
I 

~· ,,. 
I ~ 

a (U) 
3,15 .10 -l 5 

u 
u 

log 0,325 

flpH HH)KeKUHH aTOMOB He06XOJlHMO BblilOJIHHTb YCJIOBHe, 'tfT06bi 8TO 

He nonaaanH Ha aneKTpOJlbi BHyTpH HOHH38TOpa, T.e. BTOMHbiH nyq 

JlOJI)KeH 6b!Tb KOJIJIHMHpOBaH. flonaraH yron paCXOJlHMOCTH 8TOMHOI'O fiY'I 

paBHb!M a H ilJIOTHOCTb 8TOMOB Ha BXO)le B HOHH38TOp - p O 
1 

ilOJIY'I 

JlJISI BpeMeHH HaKonneHHSI COOTHOllieHHe 

npH e 
H U 

7 
l H ~ 1,23. 10 

= 20 CM1 a 

3 KB HBXO)lHM 

y'U 

p
0 

( I-a _e_)2 
a 

u 
log~ 

u 
log----

0,325 

11 3 = 0,5 eM, Po = 3.10 aTICM , 

la = 1,8.10-3 ceK. 

a 10-

EcnH il0Tpe6yeTCSI COKpaTHTb BpeMSI H8KOUJ1eHHS1
1 

TO MO)KHO HB'IHHa 

HaKonneHHe c rroTeHuHana U , MeHbmero 3 KB • Kor.na ceqeHHe HOHHaauuu HMe 

eT 6onbmyro aenH'IHHy, rrocTerreaHo IIDBhiiDag rroTeHuHan .no 3 KB. HanpHMe 

npH HaqanbHbiX ycnoBHSIX U = 1 KB, I e = 0,21 a UOJIY.HTCSI BpeMSI Ha 

KorrneHHSI t "' 10-3 ceK, T.e. rroqTH a 2 paaa MeHbme, 'leM npu rrocTOSIH H 

HOM U = 3 KB. 

B IIpHHUHIIe, ecnH JlJIHTeJibHOCTb BpeMeHH HaKorrneHHSI He HMeeT cymecT 

BeHHOI'O 3H8'1eHHSI 1 B03MO)KH8 CXeMa HH)KeKUHH 8TOMHbl'O 
ny'IKa nonepe 

3JieKTpOHHOI'O. npeit~OB8SI Tpy6Ka B TOM '18CTH
1 

l')le ee IIepeceKaeT 8TOMHbi 

ny'IOK 1 llOJI)I(Ha 6biTb ceTqaTolt. 

Hcnonb3YH HOHH3aTop 3TOI'O THIIa, MO)KHO C03Jl8Tb HCTO'IHHK ilOJISipH30 

B8HHbiX IIpOTOHOB Ha OCHOBe HOHH38UHH IIY'IKa MOJieKyn BO.Il0p0Jl8 C ilOIISipH 

30B8HHbiMH S1Jlp8MH. flepBOHaqanbHO o6paayroTCSI MOJieKynSipHbie HOHbl ut 
KOTOpb!e 6y.nyT y.nep)KHB8TbCSI B JIOBYIDKe1 T8K qTO IIpH BTOpHqHOH HOHH38UH 

ilOJIY'I8IDTCSI IIpOTOHblo HcToqHHK IIOJISipH30B8HHblX HOHOB B 3TOM cnyqae He

CKOJlbKO yrrpomaeTCSI, TBK KaK He Tpe6yeTCSI JlHCCOUHHpOB8Tb MOJieKyJibl HB 

8TOMbi. 
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i 
·: 

\ 
f 
I' 
i 
1: 
,1 

a (U) 
3,15 .10 -u u 

log 0,325 (8) u 

f1pH HH)f(eKUHH 8TOMOB Heo6XOJlHMO BbliiOnHHTb ycnOBHe, 'IT06b! 8TOMbi 

He IIOIIaJlanH Ha aneKTpOJlbi BHyTpH HOHH38TOpa
1 

T,e, 8TOMHbitl: IIY'IOK 

aon)KeH 6biTb KonnHMHpoaaH. I1onaraH yron pacxoJlHMOCTH aTOMHoro IIY'IKa 

paBHbiM a H IInOTHOCTb 8TOMOB Ha BXO)le B HOHH38TOp - p O , rrony'IHM 

JlnH BpeMeHH HaKorrneHHH COOTHOllieHHe 

ITpH e 
H U 

l = 1,23. 10 
7 

H 

= 20 CM1 a 

3 KB H8XOJlHM 

u 
vu log--

204 

P 0-a _e_)2- log _Q_ 
(9) 

0 a 0,325 

11 3 = 0,5 CM 1 Po = 3.10 aT/CM 
1 a 10-2 

tH = 1,8,10-3 CeK, 

EcnH IIOTpe6yeTCH COKpaTHTb BpeMH H8KOIIneHHH
1 

TO MO)f(HO H8'1HH8Tb 

HaKorrneHHe C IIOTeHUHana U , MeHbUJero 3 KB , KOI'Jla Ce'leHHe HOHH38UHH HMe

eT 6onblliYIO BenH'IHHy, IIOCTeiieHHO Il0Bbllli8H IIOTeHUHan JlO 3 KB, HaiipHMep, 

IIpH Ha'lanbHbiX ycnOBHHX U = 1 KB, I e = 0,21 a rrony'IHTCH BpeMH Ha-

KOIIneHHH t ,. 10-3 CeK, T,e. IIO'ITH B 2 paaa MeHbllie, 'I~M II pH IIOCTOHH-H 

HOM U = 3 KB, 

B IIpHHUHIIe, ecnH JlnHTenbHOCTb BpeMeHH HaKorrneHHH He HMeeT CyUJeCT-

BeHHOI'O 3Ha'leHHH, B03MO)f(H8 CXeMa HH)f(eKUHH 8TOMHOI'O 
rry'IKa rrorrepeK 

aneKTpOHHOI'O, npeti:~OBaH Tpy6Ka B TOt!: '18CTH
1 

I'Jle ee IIepeceKaeT 8TOMHbitl: 

IIY'IOK, JlOn)f(Ha 6b!Tb CeT'IaTotl:, 

Hcrronb3YH HOHH38TOp 8TOI'O THIIa, MO)f(HO C03Jl8Tb HCTO'IHHK IIOnHpH30-

B8HHh!X IIpOTOHOB Ha OCHOBe HOHH38UHH IIY'IKa MoneKyn BOJlOpOJla C IIOnHpH-

aoBaHHbJMH HJlpaMH. ITepaoHa'lanbHo o6paayJOTCH MoneKynHpHbre HOHhi u+ 2 • 
KOTOphre 6yJlyT YJlep)f(HB8TbCH B noByUJKe, TaK 'ITO IIpH BTOpH'IHOtf HOHH38UHH 

rrony'laJOTCH rrpoTOHbi, HcTO'IHHK rronHpHaoaaHHhlX HoHoB B aToM cny'lae ae

CKonbKo yrrpornaeTCH, TaK KaK He Tpe6yeTCH JlHCCOUHHpOB8Tb MOneKynbi Ha 

8TOMbi, 

7 



Bee npHseaeHHbie oueHKH eaenaHhi 6ea y'I~Ta HanH'IHH oeTaTo'IHo

ro raaa, KOTOpbiA TaK)K9 HOHHayeTeSI H HaKai!llHBaeTeSI B llOBYWKe, TaK KaK 

I!Ol1H09 '!:HellO HaKOfil19HHhiX HOHOB noeTOSIHHO, TO ene)leTBH9M HOHI!:3aUHH 

oeTaTO'IHOrO raaa, IIOMHMO 'paaoaB119HHSI' II011SipH3aUHH, HBllSI9TeSI eHH)K9HH9 

HHTeHeHBHOeTH. TioaTOMy TpeooBaHHSI Ha BaKyyM JlOeTaTO'IHO )1{9eTKH9, TipH 

aKeHallbHOA HH)K9KUHH BaKyyM BHyTpH ape1l:~OB01l: TpyoKH Jl011)1{9H OhlTb IIO 

KpaAaeA Mepe Ha 2 nopSinKa nyqwe, '!:eM nasneHHe B aTOMHOM ny<~Ke 

10-6 Top), H eoeT8BllSITb ~ 10-8 Top, B enyqae HeiiOllb30BaHHSI IIO

nepe'IHOii HH)KeKUHH TpeoyeTeSI ewe oonee BbieOKHA BaKyyM, 

TipooneMa eoxpaHeHHSI Il011SipH3aUHH HOHOB npH HaKOII119HHH, IIO-BHJlHMO

My, ae npeaeTaBnHeT TpyaaoeTeA, TaK KaK JlllH HepenHTHBHeTeKHX aneKTPOHOB 

KYllOHOBeKHe eTOllKHOB9HHSI aneKTpOHOB e HOHaMH •. He BllHSIIOT Ha IIOllSipHaa

UHI0/11/, TipH He1l:TpanH3aUHH II011SipH30BaHHhlX HOHOB Ha aTOMaX rry'I:Ka oopa

ayiOTeSI II011SipH30B8HHbi1l: HOH H ObieTpb!A aToM, KOTOpbiA I!pH IIOfia)laHHH Ha 

aneKTpOll )leiiOllSipHayeTeH H I!pH noeneayiOWeA HOHH3aUHH I!pHB9Jl9T K yMeHb

weHHIO IIOllS1pH3aUHH HOHOB, lleTallbHb!ll: Y'I~T )leii011SipH38UHOHHblX S!jl!jleKTOB 3A9eb 

He IIpOBOAHTeH, 

CaenaeM oueHKy TOKa nonHpHaosaHHhlX npoToHOB JlllSI npoeKTHpyeMoro 

B naoopaTopHH Slll9PHhlX npooneM !jlaaoTpoHa e npoeTpaHeTB9HH01l: BapHauueA 

MarHHTHOrO IIOllSI/12/, Tio npoeKTy I!pH qaeTOTe IIOBTOpeHHSI 600 ru HHTepBall 

BpeMe.ftH Me)Klly HMfiyllbe8MH eoeT8BllSI9T 1,6.10-3 eeK H BpeMSI 38XB8T8 

HOHOB paBHSieTeSI 40-50 MKeeK. EenH aa STO BpeMSI BbiTSIHYTb H3 HOHH3aTopa 

Bee HaKOIIlleHHbie HOHbl ( 1,8,1011 I!pH JlllHHe f = 20 eM) t TO HMnynbe

Hbill: TOK HH)KeKUHH eoeTaBHT 800 MKa ( 5,10 15eeK-1) • TipHHSIB S!jl!jleKTHBHOeTb 

aKeH8llbH01l: HH)K9KUHH paBHOA 10% H K08~HUH9HT !jlaaosoro 38XB8T8 1/3, 

IIOllY'IHM epe)lHHA TOK BHYTPH !jlaaoTpOHa paBHbiM 4.1Q12eeK-1, a BbiB9Jl9H

Hhi1l: TOK II011SipH30B8HHhiX I!pOTOHOB- p8BHblM 2,6,1Q12eeK- 1 (0,5 MKa), 

'ITO B 400 paa npeBbiWaeT npoeKTHOe 3H8'19HH9 fiOTOK8 fi011SipH30B8HHbiX 

I!pOTOHOB, KOT0pbl9 MO)KHO fiOllY'IHTb paeeeSIHH9M H8 MHW9HH, 

PeanHaaUHH HMnynbeHoro HOHHaaTopa eaenaeT npaKTH'IHhlM yeKopeHHe 

nepBH'IHOII011SipH30B8HHhiX qaeTHU JlO BbieOKHX SHeprHA Ha eHHXpo!jlaaoTpOHaX. 

Mo)KHO O)KHJlaTb/ 13/, 'ITO npo6neMbi eoxpaHeHHH nonHpHaauHH B )KeeTKo!jloKy

eHpyiOWHX yeKopHTenHx ropaaao MeHee eno)I{Hhi, 'leM npeneTaBnHnoeb paHb-
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we • HanpHMep, JlllH MOJlenH KHoepaeTH'IecKoro ycKopHTeng 

PaAHo-
TexHH'IeeKoro HHeTHTyTa AH CCCP Ha l fas aenomipHaauHH 

rrpeHeope)KHMo Manoll:, H 
OKa3biBaeTcg 

IIpH HH)KeKUHH HaKOIIneHHbiX HOHOB 3a BpeMg 38XBa

Ta TOK II011SipH30BaHHbiX IIpOTOHOB HMen Obi TaKyiO )Ke BenH'IHHy, KaK H TOK 

HerronHpH30B8HHbiX • .llnH eHHXpocpaaoTpOHa 0J1.HJ1 IIOka MO)KHO YTB9p)K.QaTb, 

'ITO IlpH yeKopeHHH CoxpaHHeTeSI II011SipH3aUHSI Jl9fiTpOHOB/l5/, Tiocpe)lCTBOM 

eTpHIIIIHHra MO)KHO 6y)leT IIOllY'IHTb II011SipH30BaHHb!e Hetl:TpOHbl e SHeprHetl: 

HeekOllbkO fas, 

B aakniO'IeHHe aBTOpbi Bbipa)KaiOT 6naroaapHOCTb aa MHoro'IHcneHHbie 

aaMe'laHHSI B.A. AnbrrepTy, B.J1. 11niOW9HKO, .n.n. HoBHKOBy H n.M. Copoko. 
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