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Ha UHKnOTpOHaX na6opaTOpHH Sl)lepHbiX peaKUHfi OYIHYI B Te'leHHe pSI

Jla neT 9KCllnyaTHpyeTCSI raaopa3pSIJlHhifi HCTO'IHHK MHOr038pSIJlHhiX HOHOB 

/1 2/ 
( Mo3oHo) C llO)lOrpeBHbiM K8TOJlOM 

1 
1 B KOTOpOM HC110nb3yeTCSI JlyrOBOfi 

pa3pSIJl C OCUHnnSIUHefi aneKTpOHOBo 3TOT HCTO'IHHK SIBnSieTCSI C8Mb!M a4J4JeK

THBHbiM H3 H3BeCTHbiX HCTO'IHHKOB Mo3oHo ; B HeM 6hinH rrony'leHbl 12-aa-

/3/ 
pSIJlHble HOHbl KCeOH8 H BOnb4JpaMa o flpHMeHeHHe TaKOrO HCTO'IHHK8 or-

paHH'IHBaeTCSI aneMeHT8MH, HMe!OlllHMH ra3006pa3Hble COeJlHHeHHSI ( HnH COe

JUtHeHHSI C Bb!COKHM Jl8BneHHeM rrapoB) B HOpManbHblX yCnOBHSIXo 

C uenb!O paClllHpeHHSI accopTHMeHTa HOHOB 6binH C03Jl8Hbl HCTO'IHHKH 

co crreuuanbHhiM ucrrapuTeneM TBepJloro BellleCTBa, pa3MerueHHhiM OKano 

ra30pa3pSIJlHOfi KaMepblo TaKOB, H811pHMep, HCTO'IHHK HOHOB nHTHSI, pa3pa-

6oT8HHbiH ~a YIA3 HMo Kyp'laTOBa
141 

o TeMrrepaTypa KaMephi H rraporrpoBOAa 

B rrpouecce pa60Thi TaKoro HCTO'IHHKa JlOn>KHa 6hiTb Bhillle TeMrrepaTyphi 

HCllapeHHSI pa6o'lero BellleCTBa, 'IT06b! H36e>KaTb KOHJleHC8UHH rrapOB Ha 

CTeHK8X KaMepbl H Tpy6orrpOBOA8o 

Bee 9TO 3H8'1HTenbHO ycnO>KHSieT KOHCTpyKUHIO HCTO'IHHKa H ero 9KC

rrnyaTaUHIOo KpoMe Toro rroAa'la rrapoB pa6o'lero BeruecTBa B HCTO'IHHKe c 

HC118pHTeneM MO>KeT ocyrueCTBnSITbCSI TOnbKO HerrpepblBHOo llHKnOTpOHbl na-
6opaTOpHH SIAepHblX peaKUHii: pa60T810T B HMITynbCHOM pe>KHMe, llpH'IeM 

nay3bl Me>KAY HMITynbCSMH npeBhllli810T )lnHTenbHOCTb HMITynbCa B 3 - 10pa3o 
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TaK KaK KOa4J4JHUHeHT HOHH3aUHH B HCTO"'HHKe Mo3oHo BbiCOK 0 TO BO BpeMSI 

pa6o"'ero HMrrynhca HOHbl BbiXOilSIT H3 aMHCCHOHHOA IUenH c4JoKyCHpOBaHHbiM 

ny"'KOM H nonallaiOT BHyTpb JlyaHTa; BbiXOila HeATpanhHbiX aTOMOB npaKTH

"'eCKH HeT. B nayaax H3 :3MHCCHOHHOA IUenH BbiXOilSIT napbl H KOHileHCHpyiOT

CSI Ha xonOilHhlX JleTanSIX a6nH3H UeHTpa UHKnOTpOHa. DpH JlnHTenhHOft :3KC

rrnyaTaUHH HCTO"'HHKa Ha BeiUeCTBaX C ManoA pa60TOA BbiXOila, HaiipHMep, 

Ha menO"'HblX H IUenO"'H0-3eMenhHblX MeTannaX :3TO BelleT K yMeHbllleHHIO 

aneKTpH"'eCKOA IIpO"'HOCTH yCKOpSIIOIUerO rrpoMe*yTKa. DoaTOMY npHXOilHT-

CSI yMeHblllaTb pa3Mepbl :3MHCCHOHHOA IUenH. 3TO II03BOnHeT pa60TaTb llnH.

TenhHOe BpeMH 6e3 B03HHKHOBeHHSI rrpo6oeB B."'.HaiipSI*eHHSI yCKOpHTenH, HO 

HHTeHCHBHOCTb IIY"'Ka yCKOpeHHbiX HOHOB 3aMeTHO CHH*aeTCSio 

BbiCTpaH perynHpOBKa IIOila"'H aemecTBa MeTOilOM HCIIapeHHH aaTpyll•· 

HHTenbHa BBHilY 3Ha"'HTenhHOH TerrnoeMKOCTH HCIIapHTenH, 3arpy*eHHOrO pa-

60"'HM BeiUeCTBOMo 3TO eiUe OllHH HellOCTaTOK TaKOrO HCTO"'HHKa, T.K. Ka-

qeCTBO perynHpOBKH paCXOila pa6o"'ero BeiUeCTBa OKa3biBaeT cyiUeCTBeHHOe 

/3/ 
BnHHHHe Ha BbiXOil MHOr03apSIIlHbiX HOHOB 

MHOrHe XHMH"'eCKHe aneMeHTbl uenecoo6pa3HO IIOilaBaTh B pa3pS11l 

KaTOJlHbiM paCIIbineHHeM pa60"'ero BeiUeCTBa HOHaMH rrna3Mbl HeiiOCpellCT

BeHHO s rasopaspHilHOA KaMepe. TaKOH crroco6 nolla"'H HHOrlla rrpHMeHH

/5/ 
eTCH B HOHHblX HCTO"'HHKaX MaCc-cerrapaTOpOB H MaCC-aHanH3aTOpOB 

a TaK*e HCIIOnh30BaH B HOHHOM HCTO"'HHKe aMepHKaHCKOro nHHeAHoro yc-

/6/ 
KOpHTenSI o J1CTO"'HHK M.3.Ho C IIOila"'eA BeiUeCTBa B pa3pS11l MeTOilOM Ka-

TOilHOrO paCIIbineHHSI CB060ileH OT pSIIla HellOCTaTKOB, CBOACTBeHHbiX HCTO"'

HHKY C HCIIapHTeneM. DpH paCIIbineHHH pa6o"'ero BeiUeCTBa HOHaMH nna3Mbl 

OHO IIOCTynaeT B rasopa3pS11lHYIO KaMepy TOnhKO BO BpeMSI pa3pSIIla, a rroa

TOMY 113 aMHCCHOHHOA IUenH HCTO"'HHKa BbiXOilSIT B OCHOBHOM H0Hbl 0 KOTOpbie 

n116o ycKopHIOTCH, nH6o ocellaiOT BHYTPH llYaHTa. 3neKTPH"'eCKaH rrpO'IHOCTh 

IlpOMe*YTKOB
0 

HaXOilSIIUHXCSI IIOil BbiCOKO'IaCTOTHbiM HaiipSI*eHHeM UHKnOTpo

Ha, B aToM cny"'ae npaKTH"'eCKH He yxyllmaeTcH. KaK noKasanH Hccne11oaa-
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HHSI paCITbineHHSI KaTOila, B ra3opa3pHilHOM HC":TO'IHHKe CyiUeCTByeT B03MO*

HOCTb rrony"'HTh llOCTaTO'IHYIO KOHUCHTpaUHIO 8TOMOB paCIII>IliCHHOrO IIISTe

pHana IlpH IIpHeMneMbiX TOKe H aHeprHH HOHOB 0 6oM68pllHPYIOIUHX aneKT-

17/ 
POll 

KoHCTPYKUHH HCTO'IHHKa H MeTOilHKa H3MepeHHH 

B nepBbiX IIOIIbiTKaX rrony'leHHSI MHOrosapHilHbiX HOHOB C IIOMOIUhiO 

K8TOilHOrO paCIIblliCHHSI pa60'!He BCIUCCTBa BBOilHliHCh B aHTHK8TOil H KaTOil 

/3/ 0 . 
ra30pa3pHilHOrO HCTO"'HHK8 M.3.H. • llHaKO BbiXOJl MHOrosapSIIlHbiX HOHOB 

6bin Man. TaKaS! KOHCTpyKUHH. He o6ecrre"'HBana llOCTaTO'IHOH KOHUeHTpaUl•H 

8TOMOB paCIIbinCHHOrO BeiUeCTBa B MeCTe aKCTpaUHH HO!IOB H3 HCTO'IHH-

17 9/ 
Ka 

0 
• KpoMe TOro, OTCyTCTBOBana He38BHCHMaH perynHpOBKa IIOila'IH 

pa6o<Jero aemecTaa. 

B paspa6oTaHHOM HaMH HCTO'IHlfKe aTH HenocTaTKH ycTpaHeHbi. 

. 3a OCHOBY B3HTa KOHCTpyKIUI ~1 11yroaoro HC1'0'1HHK8 C llOilOrpeBHLIM 

/1 2/ 
KaTOilOM H oCUHlinHUHeft ancKTpouon nnonb pa3psma ' • B rasopa3pSIIl-

HyJO KBMepy HCTO'IHHKa IIpOTHB 3MHCCHOIIHOH IliOliH BBOilCH aneK~J>Oil H3 

pacrrbinHeMoro pa6oqero aemecTBR, saKperrneHHbrii: 11a MellHOM nep*aTene, 

OXlla*llaeMOM BOilOA (pHC.1 ). 

DHTaHHe KaTOila, 8HTHK8TOil8 H HHTH HCTO'IHHKa OCyiUeCTBnHliOCb IIO 

6 /2/ p . 6 
0 bl'IHOA CXeMe IIHTaHHSI HCTO'IHHKa M.3.Ho • 8C!lhinHeMb!H aneKTpOil bin 

IIOilKniO'IeH K MHHycy OTJlenbHOrO perynHpyeMoro BhiiipSIMHTenSI 'lepe3 6an

naCTHoe COIIpOTHBneHHe, KOTOpoe B CyMMe C BHY"l·peHHHM COIIpOTHBneHHeM 

BhliipHMHTenH COCT8BliSinO 90 OMo MaKCHMallbHOe HanpH*eHHe BhliipSIMHTenH 

3 KB 0 TOK - 2 a. Dono*ihenbHhiH !IOniOC BhiiipSIMHTeliSI 6hin 383eMneH 'lepe3 

6e3HHilYKTHBHOe COIIpOTHBneHHe BenH'IHHOA 10 OMt C KOTOporo CHHManCSI Ha 

OCUHnnorpa4J HMrrynhC TOK8 aneKTpona. 
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P11c.1. fa3opa3pS!AH8SI KaMepa !!CTO"'HHK8 MHOf'038pSIAHbiX !!OHOB C K8TOA

HbiM pacnhineHHeM pa6oqero eemecTea. 1- - HHTb noaorpeea KaTo

aa; 2 - K8TOA; 3 - SMHCCHOHH8SI menbj 4 - raaopa3pS!AH8SI K8Me

pa (aaoa); 5- aHTHKaToa; 6 - oTeepcTHSI anSI noaa"'H raaa; 

7 - pacnbinSieMbiA aneKTpoa; 8 - aep)KaTenb aneKTpoaa. 
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faa, nOAJlep)KHB8IOIUHi!: pa3pS!Jl1 B nepBbiX OflbiTaX nOJlaBanCSI B oonaCTb 

KaTOJla. B JlSnbHei!:meM 6hina BBeJleHa JlononHHTenbHaSI raaoeaSI Tpy6Ka JlnSI 

fl0Jl8"1H raaa B oonaCTb SHTHKSTO)la. 0JlHOBpeMeHH8SI nOJl8"18 raaa B o6naCTb 

K8TOJla H 8HTHK8T0Jl8 npHBOJlHna K HeKOTOpOMY yeenH"'eHHIO BbiXOJl8 M.3.H.
1 

XOTSI TOK HOHOB ManbiX 38pS!JlHOCTei!: He MeHSinCSI. 

TaKaS! KOHCTpyKUHSI HCTO'IHHKa &MeeT cne)lyJOIUHe npeHMyllleCTBa: 

B paapSIJl MoryT ObiTb noJlaHbi H TyronnaBKHe eemecTaa c n106oi!: 

TeMnepaTypoA nnaaneHHSI H HcnapeHHSI1 He HMeJOmHe raaoo6pa3HbiX coeJlH

HeHHA. PacnhineaHe pa6oqero eemecTea HOHaMH nna3Mbi HJleT TonbKo a 

Te'leHHe HMnyni.ca pa60Tbl HCTO"'HHKa; B nayaax Me)KAY HMnynbC8MH aneK

TpOAbl He paCnbinSIIOTCSI. PeaynbT8TOM STOf'O SIBnSIIOTCSI CHH>K9HHe pacxoaa 

BellleCTB8 npH OOnblliOi!: CKB8)KHOCTH HMnynbCOB H COXpaHeHHe aneKTpH'IeCKOi!: 

npO"'HOCTH YCKOpS!IOlllero npoMe)KyTKa • 

ABTOHOMHOe ITHT8HHe pacnbinSieMOf'O aneKTpOJla OT perynHpyeMOf'O Bbl-

npSIMHTenSI noaaonSieT OCyllleCTBHTb TO'IHYIO He3BBHCHMYJO Jl03Hp0BKY nocTyn

neHHSI a paapSIJl aTOMOB paooqero eemecTaa ( pHc.5). 

p 83MellleHHe paCnbinSieMOf'O aneKTp0Jl8 II oonaCTH SMHCCHOHHOi!: IUenH 

HCTO'IHHKa H nOJl8'18 BCnOMOf'aTenbHOf'O f'838 B oonaCTb K8T0Jl8 H SHTHKa-

T0Jl8 npHBOJlSIT K noKanH38UHH paOO'Iero BeiUeCTB8 (a BHAe Hei!:TpanbHbiX 

'18CTHU H HOHOB) B MeCTe H3Bne'leHHSI HOHOB. I10Hbl raaa npCHMYlli9CTB9HHO 

HaXOJlSITCSI aae oonacTH pacnono)KeHHSI aneKTpoaa. BnaroaapSI 2~oMy nony

qaeMbii!: H3 HCTO'IHHK8 TOK HOHOB paooqero BeiUeCTB8 npeBbllli89T TOK HOHOB 

BCnOMOf'8TenbHOf'O raaa H COCTaBnSieT 60 - 95% o6mero TOKa ( CM. Ta6nH-

uy 1). 
/3 8/ 

!1CTO"'HHK HCnbiT8H H8 CTeHAe HOHHbiX HCTO"'HHKOB 
1 

H HS UHKnoTpo-

He Y -300 na6opaTOpHH SIJlepHbiX peaKUHA. flpH pa60Te Ha CTeHae HOHbl 

BbiTS!f'l!B8nHCb HanpSI)KeHHeM 15 - 18 KB 'lepe3 SMHCCHOHHyJO menb p83Me

pOM 1 X 15 MM. PaaaeneHHe HOHOB no OTHOIUeHHIO 38pS!Jl8 K M8CCe ocy

IUeCTBnSinOCb B OAHOpOAHOM M8f'HHTHOM none HanpSI)KeHHOCTbiO 4 KS C noeo-
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0 
poToM ny'IKa Ha 180 • B 9TOM .lKe none pa6oTan HCTO'IHHK. 3MHCCHOHHaSI 

Wenb HCTO'IHHKa Ha UHKnOTpOHe HMena paSMep 2,5 X 12,5 MMo 

DnSI OnpeaeneHHSI HSMeHeHHSI OTHOCHTenbHOft KOHUeHTpaUHH aTOMOB 

H HOHOB paCnblnSieMoro BeWeCTBa B paSpSiae npHMeHSinCSI OnTH'IeCKHft MeToa; 

cneKTporpaMMhi 6binH nony'leHbi c noMOWbiO KBapuesoro cneKTporpaclla 

/9/ 
HCn-28. MeToauKa HSMepeHHft Hsno.lKeHa B pa6oTe • 

PesynbTaThi 9KCnepHMeHTOB 

npu HCnbiTaHHSIX HCTO'IHHKa HanpSI.lKeHHe Ha paCnbinSieMbiH 9neKTpOA 

noaasanocb nocne ycTaHoBneHHSI pe.lKHMa ayrosoro paspgaa Ha rase (HeoH, 

aprOH HnH KCeHOH) • Poa rasa Bbi6HpanCSI TaK, 'IT06bi OTHOWeHHe sapSiaa 

K Macce (Z tfA ) ero HOHOB He COBnaaano no BOSMO.lKHOCTH C Z1 /A HOHOB 

MaTepHana 9neKTpoaa, T.e. He Mewano HSMepSITb senH'IHHY TOKOB 9THX Ho

HOB. HcnonbSYSI HHepTHble raSbi, Mbl CTpeMHnHCb npeAOTBpaTHTb o6paSOBa

HHe Ha nosepXHOCTH 9neKTpOAa nneHKH coe.~HHeHHSI pafio'lero BeWeCTBa C 

BCllOMOraTenbHbiM raSOM. B MeCTaX o6paSOBaHHe TaKOit nneHKH paCnhineHHe 

HaeT SHa'IHTenbHO MeaneHHee, H 9TO CHH.lKaeT 9«WleKTHBHYIO pacnbinSieMYIO 
i'• 

nosepXHOCTb 1 K TOMY .lKe npouecc BOSHHKHOBeHHSI nneHKH HeBOSMO.lKHO KOHT-

pOnHpOBaTb. 

noaa'la HanpSI.lKeHHSI Ha pacnhinSieMblft 9neKTpOA He BnHSina npaKTH'IeCKH 

Ha pe.lKHM paspSiaa Ha rase. YsenH'IeHHe aanpSI.lKeHHSI Ha 9neKTpoae npuso

AHno K CHH.lKeHHIO paspSIAHOrO HanpSI.lKeHHSI 1 TO .lKe Ha6niOAaJ:WCb1 eCnH ysenH

'IHBaTb noaa-qy rasa B rasopaspSIAHhiA ayrosoa HCTO'IHHK M.s.u. HMnynbc ToKa 

paCllbinSieMOrO 9neKTpoaa TaK .lKe1 KaK H HMnynbc TOKa ayrH
1 

6bin 6nHSOK K 

npSIMOyronbHOMy1 HO Ha 9TOT HMnynbC fihinH HanO.lKeHbl BbiCOKO'IaCTOTHbie KOne-

6aHHSio 

BonbTaMnepHaSI xapaKTepHCTHKa uenH pacnbln;reMbiA 9neKTPOLl-aHoa npH 

HeHSMeHJtDM pe.lKHMe ayrH noKasaHa Ha pHc. 2. 

npHCyTCTBHe B paSpS1Ll9 MaTepHana 9nCKTpoaa 6binO BHaHO no HSMeHe

HHIO useTa paspgaa. 3neKTpoa B xoae pa6oTbi pacnbinSincSI B OCHOBHOM no 

9 
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Pac.2. BonbTaMnepHhie xapaKTepHCTHKH npoMe.lKyTKa pacnhinsmMbtlii sneK

Tpon-aaon 

0603H8"i9HH9 MaTepuan ToK ayru, H anpH.lKeHHe 

aneKTpO.Qa a ayru, a 

0 Ca 5 750 

~ Ca g 700 

• Ca 15,5 670 

A Zn 6 600 
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rpaHH, OtipameHHOft K pa3pSilly. llpH S'I'OM B nepBble "i8Cbl pa60'I'bl O.QHH 

Kplll rpaHH sneK'I'poaa pacnbtnHnCSI 6onbwe - cxeMa'I'K"ieCKH S'I'o noKaaaao 

Ha puc.3. llo-BHllHMOMy1 STO cne.QCTBHe YCKOpOHHH nna3Mbl B CKpemeHHbiX 

MarHH'I'HOM H sneK'I'pH"i9CKOM non SIX ( HanpaaneHHe llBH.lKeHHSI nna3Mbl fiOKa-

38HO Ha pKCyHKe C'I'penKoft) • llepeMeiileHHe nna3Mbl npHBO.QHT K yaenH"ieHHIO 

KOHUeH'I'pSUHH HOHOB H1 cne.QOBS'I'enbH01 finO'I'HOC'I'H HOHHOrO 'I'OKa Ha Kpalii 

rpaHH sneKTpoaa, KO'I'Ophtl pacnbtnSie'I'CH 6htC'I'pee. 

llo HH'I'eHCHBHOC'I'H nHHHI cneKTpa H3ny"ieHHSI STOMOB H HOHOB paCfibl-

neHHOrO BeiileCTBa onpeaeneHO OTHOCHTenbHOe H3MOHeHHe KOHUeHTpaUHH 

pa6oqero.aemec'I'aa a paapSille c H3MeHeHHeM aanpSI.lKeHKSI Ha sneKTpoae 

(puc.4) H pacnpeaeneHHe KOHU9H'I'p8UHH S'I'OMOB H HOHOB B npOC'I'pSHCTBe 

Me.lKay sneKTpoaoM H nepeaael C'I'eHKolii KaMe phi HCTO"iHHKa ( puc.5). B STHX 

onbt'I'ax pacxoa acnoMora'I'enhHoro raaa, aanpSI.lKeHue H TOK ayru ocTaaa

nucb nocToSIHHbiMH. B TaKKX ycnoauHX HH'I'eHCHBHOC'I'b nuHHiii 6yae'I' nponop-

/9/ 
UHOHanbHS KOHUeHTpaUHH COOTBeTCTBYIOIIlHX "iSCTHU • 113 puc.4 BH.QH01 

'iTO O'I'HOCHTenbHSSI HHTeHCHBHOCTb nHHHiii cneK'I'pa KanbUHS11 Me.QH H UHHKa 

no"iTH nuaeliiao aoapac'I'ae'I' c yaenuqeaueM aanpSI.lKeHKH Ha pacnhtnHeMOM 

sneKTpoae. BhtneTaiOIIlHe a npouecce KaToaaoro pacnhtneHKH MeTannoa 
. /10/ 

S'I'OMbl HMeiO'I' SHeprHIO nOpSillKS 10 SB • 0.t~HSK01 KaK BH.QHO H3 pKC.51 

aTOMhl MaTepuana sneKTpoaa HOHH3HPYIOTCH a aaqane caoero nyTH a nnaa-

Me, HeCMOTpH Ha BbiCOKYIO CKOpOCTb • 

Ha CTeH.Qe HCTO"iHHK tihln onpo60B8H npH pa6oTe Ha MarHHH1 aniOMH

HHH1 KanbUHH 1 'I'H'I'8H91 M9.QH1 UHHKe1 MOnH6.QeHe1 'I'SHTane H BOnb«flpaMe • .Llnu

TenbHOCTb HMnynbca pa60TM HCTO"iHHKa COCTSBnHna 1 MC9K1 "iSCTOTa HM-

nynbCOB - lCO ru. 

DblnH nonyqeHhl KpHBhle BhlXO.Qa MHOr038pSillHbiX HOHOB B 38BHCHMOCTH 

OT napaMeTpOB pa3pSill8 B HC'I'O"iHHKe. 3aBHCHMOCTH TOKa HeKOTOpblX MHOro-

38pH.QHbiX HOHOB OT HanpSI.lK9HHSI Ha paCnhtnSieMOM sneKTpoae fiOK838Hbl HS 

puc.6. ToK ayru H H~pSI.lKeHHe Ha Helii oc'I'aaanucb nocTOHHHhiMH anH aaa-
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PHc.3. Xo.ct pacnhineHHSI aneKTpo.cta. 1 - oxnaM.ctaeMhiR .ctepMaTenb aneKTpo

.cta, 2 - pacnbinS!eMhiil: aneKTpo.ct. CTpenKoA noKaaaHo HanpaaneHHe 

.!lBH:>KeHHSI nna3Mbi a MarHHTHOM none H. 
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PHc.4. 3aBHCHMOCTb OTHOCHTenbHOil: HHTeHCHBHOCTH cneKTpanbHbiX nHHHil: 

aTOMOB H HOHOB pa~nbineHHbiX BeWeCTB OT HanpS!MeHHSI H8 aneKTpo

.cte. 0 -HHTeHCHBHOCTb nHHHR CuI H Cull : ><. - HHTeHCHBHOCTb 

nHHHR bll H bill ; e - HHTeHCHBHOCTb nHHHH Ca II • PeMHM paa

pS!.cta: U.ct = 600 a; I .!l = 5a. 
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PacrrpeaeneHHe OTHOCHTenbHoa HHTeHCHBHOCTH CITeKTpanbHbiX nHHHa 

aTOMOB H HOHOB KanbUHR no rronepeqHoMy ceqeHHID raaopaapRaHoa 
KaMepbi. ~- Cal, + - Call; o -Calli. 
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Horo MaTepHana sneKTpoaa. HaMeHeHHe KonueHTpauHH aToMoS pacnhmReMo-

ro BellleCTBa TaK )Ke BnHReT Ha BblXO.ll Mo3oHo 1 KaK H H3MeHeHHe CKOpOCTH 

rroaaqH raaa B paapR.llHyiD KaMepy. n osToMy yqacTKH KpHBbiX, pacnono*en-

Hbie cnpaBa OT M8KCHMYMOB, nOXO)KH Ha 38BHCHMOCTH BblXOaa MHOroaapR.ll-

/3/ 
HbiX HOHOB oT pacxoaa raaa • nono*eHHe MaKCHMyMa Ha KPHBoa onpe-

nenReTCR paCCTORHHeM paCnbinReMOa rpaHH 9neKTpO.ll8 OT HCTQqHHKa H Ma-

TepHanOM _sneKTpoaa. C yaaneHHeM no Mepe pacrrbmeHHR rpaHH sneKTpoaa• 

OT rrna3MeHHOrO CTOn6a M8KCHMYM CMemaeTCR BnpaBOo .LJ.ng o6ecneqeHHR 

JlnHTenbHOa CTa6HnbHOa pa60Tbl HCTQqHHKa B OITTHManbHbiX ycnoBHRX HY)KHO 

rronaBaTb pacrrbinReMbia sneKTPO.ll B paapR.ll, qTo6bi paccTORHHe OT pacnbi

nReMoa rpaHH llO OCH HCTQqHHKa OCTaBanOCb OI1THM8nbHbiM. 

3aBHCHMOCTH BbiXOaa M.3.H. Me.llH H UHHKa OT TOKa H HarrpR)KeHHR JJ.y-

rH ITpH HeH3MeHHbiX 3HaqeHHR:X JJ.pyrHX napaMeTpOB He OTnHqanHCb no XapaK

Tepy KpHBbiX OT TaKHX )Ke 38BHCHMOCTea, H3MepeHHbiX I1pH pa60Te HCTQqHH

/3/ 
1 H I109TOMY He npHBOJJ.RTCRo Ka Ha raaax 

.LJ.ng OUeHKH B03MO)KH0CTH rronyqeHHR MHOr03apRa Hb!X HOHOB pa3nHq

HbiX sneMeHTOB C nOMOlllbiD paapa60TaHHOrO HCTOqHHKa npOH3Be.lleHbl a6co

niDTHbie H3MepeHHR TOKdB HOHOB pa3nHqHoa aapRJJ.HOCTH JJ.eBRTH CHnbHO OT

nHqaiDlllHXCR no aTOMHOMY BeCy H CTpyKType MeTannOB - OT Mar·HHR JJ.O 

BOnb!jlpaMa. PacnbinReMble sneKTp.OJJ.bl H3rOTOBnRnHCb H3 TeXHHqeCKHX MaTe

pHanoB, cneuHanbHbiX Mep no oqHCTKe rrpHHRTO He 6bino. PeaynbT8Tbi rrpHBe

neHbi B Ta6nHUe 1 (yKa3aHbl CyMMapHble TOKH B HMIIynbce BCr H30TOnOB 

HccneJJ.yeMoro sneMeHTa). 

Ha UHKnoTpOHe Y-300 ycKopRnHCb ceMH- H BOCbMH3apRJJ.Hbie HOHbi 

KanbUHR. Cpe.llHHa TOK HOHOB Ca;
0
+ Ha paaHyce 100 CM 6bin 3 MKa, TOK 

8+ 
HOHOB Ca 

40 
- 0,4 MKa • 
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3aBHCHMOCTb TOKa MHOI"03apstQHbiX HOHOB Me.QH H UHHKa OT HaiTp.ll

)l(eHHSI aa pacrrbinSieMoM aneKTpoae. Pe)I(HM paapsma: Ua = 500 a; 

I .ll = 5 a. x -cyMMapHbiii TOK H30Tonoa Zn 5+ ; o -cyMMapHbiii 
TOK H30TOITOB Cu 5+. 
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BbiBO.Ilbl 

1. Paapa60TaH UHKnOTpOHHblft HCTO'IHHK MHOI"03apH.QHbiX HOHOB TBep

JlbJX BeJUeCTB C ITOJlS'!eA pa6o'!ei"O BeJUeCTBa B pa3pstQ MeTOilOM KaTO.QHOI"O 

pacrrbineHH.II. KoacTpyKUH.II HCTO'IHHKa rr03BOn.lleT ocymecTBnSITb HMrrynbCHYJO 

ITO.Qa'ly pa60'!ei"O BeJUeCTBa CHHXpOHHO C HMrrynbCOM pa3pH.QHOI"O TOK8 B 

o6naCTb :::IMHCCHOHHOJi JUenH HCTO'IHHKa, ITpH'IeM KOnH'IeCTBO pa6oqero Be

JUeCTBa nnaaao perynHpyeTcSI. oTo o6ecrre'IHBaeT BbJCOKYJO a$1\JeKTHBHOCTb 

HCITOnb30B8HH.II pa60'!ei"O BeJUeCTBJI H aneKTpH'IeCKyJO rrpO'IHOCTb YCKOpSIJOJUe-

ro npoMe)l(yTKa· UHKnoTpoaa. 

2, flonyqefibl MHOI"038p.ll.llHbJe HOHbl MSI"HH.II, anJOMHHH.II, KSnbUHSI, TH

TaHa, MellH, UHHKa, MOnH6.QeHa, T8HTana H BOnblflpaMa, 

3. Ha UHKnoTpoae Y-300 ycKopeHbl ceMH- H BOCbMH3apSI.IlHbie HOHbi 

KanbUH.II, Cpe.QHHe TOKH HOHOB KanbUH.II H8 pa;:tHyCe 100 CM COCTSBHnH COOT

BeTCTBeHHO 38pSI.IlHOCTSIM 3 H 0,4 MKa, 

ABTOpbl 6naroaapSIT r.H. ¢>nepoaa. H E.n.Bopo6beBa 38 ITOCTO.IIHHOe 

BHHMaHHe K pa6oTe, a T8K)I(e C.f. Ye6oaeHKO 38 TJUaTenbHYJO ITO.QI"OTOBKY 

HCTO'IHHKOB K HCITbiTSHHSIM H8 CTeH;:te H UHKnOTpOHe M,3,H. nHP. 
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