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BBEAEHHE 

3arpy3Ka 3neKTpOHH~x Kone~ s aAre3aTope KYTH ~oHaM~ s~6paH
Horo AnR yCKOpeH~R 3neMeHTa MOmeT npo~CXOA~Tb ~3 cpeA~ aTOMOB, 
HaXOAR~~xcR so seeM o6beMe KaMep~, ~n~ me ~3 nepeceKa~~ero 
KOnb~O HanpasneHHOrO nOTOKa aTOMOB COOTBeTCTBy~ero 3neMeH
Ta/l/. AnR s~6opa onT~ManbHoro pem~Ma pa6oT~ aAre3aTopa Heo6-
XOA~Mo 3HaTb OCHOBH~e napaMeTp~ cpeA~, OKpyma~~e~ 3neKTpOHHOe 
KOnb~o. OnpeAeneH~e napaMeTpos KOMnoHeHT ra3oso~ cMec~ s o6be
Me KaMe~, a TaKme napaMeTpos noTOKOB aTOMOB ra3oo6pa3H~x 3ne
MeHTOB AOCTaTOL/HO XOPOWO OCBOeHO 121• 

6onbwo~ ~HTepec npeACTasnReT 3arpy3Ka Kone~ ~oHaM~ ~ Aanb
He~wee YCKOpeH~e ~OHOB TRmen~X 3neMeHTOB, HaXOAR~~XCR 8 Hop
ManbH~X ycnos~Rx s TBePAOM cocTORH~~. A~arHocT~Ka noTOKOB Ta
K~x aTOMOB 3Ha4~TenbHO cnomHee /oco6eHHO AnR Ma~X KOH~eHTpa
~~H aToMos/, e~ nocsR~eHo ~ He6onbwoe Kon~LfeCTBO pa6oT. B oc
HOBHOM 3TO A~arHOCT~Ka, pa3pa6oTaHHaR 8 TeXH~Ke Han~neH~R 
TOHK~x npoBOAR~~x nneHoK. A~arHOCT~Ka ~MnynbCHbiX noTOKOB aTe
MOB MeTannOB ~3Y4eHa OTHOC~TenbHO cna6o. 
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TenbH~X 3neMeHTOB 8 0TAene HOB~X MeTOAOB yCKOpeH~R ~n pa3-
pa6oTaH ~ ~3roTosneH TepM03~~Y3~0HHbiH ~cTOL!H~K. HcTOL!H~K Mor 
pa6oTaTb KaK s Henpep~sHoM, TaK ~ s ~MnynbcHoM pem~Max. A~ar
HOCT~Ka nOTOKOB aTOMOB MeTannOB ~3 ~CTOL/H~Ka OCy~eCTBnRnaCb 
Ksap~eB~M AaTL!~KoM Ton~~H~ Han~neHH~x nneHoK, a TaKme, nocne 
cne~~anbHOH Kan~6pOBK~ ~ HeKOTOP~X ~3MeHeH~H 8 KOHCTPYK~~~. 
cep~HH~M~ o6pa3~aM~ BaKyyMH~X AaTLf~KOB nMH-10 ~ nMH-2. 

B AaHHOH pa6oTe on~c~sa~TCR KOHCTPYK~~R TepM03~~Y3~0HHoro 
~CTOL!H~Ka, ero napaMeTp~, o6nacTb ~cnonb3osaH~R ~CTOL!H~Ka /no 
pa6o4eMy se~ecTsy/ ~ A~arHocT~LfecKaR annapaTypa AnR onpeAene
H~R napaMeTpOB nOTOKOB aTOMOB MeTannos. 

TEPM03~Y3HOHHbl~ HCT04HHK 

np~HU,~n AeHCTB~R ~CTOL/H~Ka OCHOBaH Ha TOM, LITO np~ Harpesa
H~~ AO COOTBeTCTBy~~eH TeMnepaTyp~ pa6o4ero Be~eCTBa ~3 X~M~
LfeCKOrO 3neMeHTa, HaXOAR~erOCR 8 HOpManbH~X ycnoB~RX 8 TBep
AOM COCTORH~~. LfaCTb ero nepeXOA~T B napoo6pa~Hoe COCTORH~e.06-
pa30BaBW~HCR nap np~ ~CTeLfeH~~ 8 BaKyyM /B CTOPOHY 6onee H~3-
Koro AasneH~R/ 4epe3 conno /paan~4H0v ~or ~TP~~/ o6pa3yeT Ha-
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PHc,l. Ynpo~eHHbrn BHA TepM03~Y-
3HOHHOro HCTOqHHKa. 

PHc.2. Pacnono~eHHe HCToqHHKa ~ 
B KaMepe aAresaTopa. r 

npaaneHH~e noTOKH aToMoa pa6o4ero ae~ecTaa, npH4eM npH noc~O~H
HO OTKp~TOM conne peanH3yeTC~ Henpep~BH~H CTa~HOHapH~H noTOK, 
a npH HMnynbCHO OTKp~aaeMOM Conne - HMnynbCH~H nOTOK aTOMO~ 
pa6o4ero ae~ecTaa. 

Ha pHc. 1 noKq3aH ynpo~eHH~H BHA HCT04HHKa. HcT04HHK coc~o
HT H3 KOpnyca- 1 IHepmaae~~a~ Tpy6Ka P36 MM, Ton~HHOH 0,5 MMI, 
nonOCTH - 2 C npoT04HOH BOAO~ An~ o6~ero oxnamAeHH~ HCT04H~Ka, 
HcnapHTenbHOH KaMep~ - 3 lmapoCTOHKa~ Hepmaae~~a~ cTanbl c pa-
004HM ae~ecTBOM - 4 H HarpeaaTen~ KaMep~ - 5 /MonH6AeHoaa~ 
npoaonoKal. BHyTpeHH~~ nonOCTb - 6 COAepmHT TOKOnOABOA~ Harpe
eaTen~, TepMonapy lxpoMenb-an~Menbl An~ KOHTpon~ TeMnepaTyP~ 
KaMep~, WTOK- 7, OTKP~Ba~~HH connOBOH annapaT- 8. CHnb~OH-
9 cnymHT An~ nepeAa4H ABHmeHH~ WTOKa H OTAeneHH~ HarpeaaTe~b
HOH KaMepbl OT BHyTpeHHeH nonOCTH, KOTOpa~ OTKa4HBaeTC~ Ha ~op~ 
BaKyyM c ~enb~ npeAOTapa~eHH~ o6pa3oaaHH~ oKanHH~ Ha Harpe~ae

M~x 3neMeHTaX. ruTOK COeAHHeH C HMnynbCHbiM 3neKTPOAHHaMH4ec~HM 
KnanaHOM - 10 131, 4TO H n03BOn~eT HCT04HHKY pa6oTaTb B HMny~bC
HOM pemHMe. ConnOBOH annapaT MOmeT 6~Tb CMeHH~M IKOHYCHbiH, ~H
nHHAPH4eCKHH, C OTBepCTHeM H T.A.I npH pa6oTe KaK B Henpep~IB
HOM, TaK H B HMnynbCHOM pemHMaX, 4TO o6ecne4HBaeT nony4eHHe 
nOTOKOB aTOMOB pa3nH4HOH KOH~Hrypa~HH. 

KaK noKa3aHO a141, 3arpy3KY 3neKTpOHH~X Kane~ HOHaMH B Ka
Mepe aAre3aTopa npeAn04THTenbHO npOBOAHTb B KOH~e cmaTH~ KDnb
~a, KOrAa ero nepeceKaeT nOTOK aTOMOB H3 HCT04HHKa. TaKOMY 
cnoco6y 3arpy3KH Konb~a cooTBeTcTayeT pacnonomeHHe HCT04HH~a, 
CXeMaTH4eCKH noKa3aHHOe Ha pHC.2, rAe 1 - HCT04HHK, 2 - Ka~epa 

aAre3aTOpa, 3 - 3neKTPOHHOe KOnb~O, 4 - MeAHaHHa~ nnOCKOCTP 
KaMep~, 5 - ocea0H naTpy6oK. HcxoA~ H3 reoMeTPH4eCKHX oco6eH
HocTeH KaMep~ aAre3aTopa H B03MOmHOCTH HHmeKTHpoBaTb aTOM~ 
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B 3neKTPOHHOe KOnb~O B KOH~e ero cmaTH~ Ha pa3nH4H~e paAHYC~ 

I4TO AOCTHraeTC~ CMe~eHHeM HCT04HHKa no OCH Z I, OKa3anOCb 
He06XOAHM~M HanpaBHTb noTOK aTOMOB nOA yrnoM 45° K OCH Z, 

H3 pac4eTOB no HaKonneHH~ HOHOB B 3neKTPOHHOM KOnb~e/4/ 
cneAyeT, 4TO nnOTHOCTb nOTOKa aTOMOB na B T04Ke HHmeK~HH 
AOnmHa COCTaBn~Tb aenH4HHY npHMepHO 109+1010cM-3 T.e. AaB
neHHe B noTOKe aTOMOB Pa. AOnmHO 6~T b paBHO 1 o-7 • Top . c y4e
TOM noTepb HHTeHCHBHOCTH nOTOKa Ha paCCTO~HHH OT HCT04HHKa 
AO T04KH HHmeK~HH loKOno 7 CMI H B conne AaBneHHe napoB B Ka
Mepe HarpeaaTen~ Heo6xoAHMO noAAepmHBaTb Ha ypoaHe ~1o-3 Top . 
TeMnepaTypa KaMep~ HcnapHTen~ TK AaHHoro HCT04HHKa MomeT AO
CTHraTb 3Ha4eHH~ 900°C. TaKHM o6pa3oM, a Ka4ecTae pa6o4ero 
Be~eCTBa TepM03~~y3HOHHOrO HCT04HHKa MoryT 6~Tb HCnOnb30BaH~ 
XHMH4eCKHe 3neMeHT~, KOTOp~e npH TeMnepaType TK ~900°C HMe~T 
YAenbHOe AaBneHHe CBOHX napoa pYA ~ 1 o-3 Top . 3THM ycnOBH~M 
YAOBneTaop~~T TaKHe 3neMeHT~, KaK Mg , S ,K , Mn, Zn, Cd, 
Jn , Pb H HeKOTOPble APYrHe15~ HcnapHTenbHa~ KaMepa HCT04HHKa -
CMeHHa~, 4TO n03BOn~eT Ha HCT04HHKe nony4HTb nOTOKH aTOMOB 
pa3nH4H~x nepe4HcneHHbiX 3neMeHTOB. KonH4eCTBO He~TpanbH~x 4ac
TH~ IHnH nnOTHOCTb B nOTOKel, B~XOA~~HX H3 HCT04HHKa, MOmeT 
perynHpOBaTbC~ H3MeHeHHeM Py)J. B KaMepe, T.e. H3MeHeHHeM TeM
nepaTyp~ TK .MO~HOCTb HarpeaaTen~ HCnapHTenbHOH KaMep~- OKO
no 150 BT. B Ka4eCTBe pa6o4ero se~ecTBa a AaHHOH pa6oTe Hcnonb-
3oaanc~ CBHHe~, npeAn04THTenbH~H npH 3arpy3Ke ero HOHaMH 3neKT
nnHH~x KOneu ~ aanbHeHWeM VCKOOeHHH H TeXHH4eCKH YA06H~H npH 
C03AaHHH nOTOKOB ero aTOMOB. 

AHAfHOCTHKA nOTOKOB ATOMOB METAflflOB 

K aamHeHWHM napaMeTpaM noTOKOB H cpeA~ aToMoB ra3a HnH na
poa OTHOC~TC~: AaBneHHe p IKOH~eHTpa~H~ n I, CKOpOCTb aTOMOB 
V a B noTOKe H 06loeM, 3aHHMaeMbiH nOTOKOM. 

PaccMoTpHM pa6oTy HOHH3a~HOHH~x AaT4HKOB AaaneHH~, a KoTo
p~x aTOM~ cpeA~ HOHH3Y~TC~ nOTOKOM 3neKTpOHOB C KaTOAa H o6-
pa30BaBWHeC~ HOH~ ynaBnHBa~TC~ KOnneKTOpOM. HoHH~H TOK ~ KOn
neKTOpa lnpH H3BeCTHOM ToKe 3MHCCHH I_ I ~an~eTc~ aenH4HHOH, 
np~Mo nponop~HOHanbHOH AasneHH~ p IHnH KOH~eHTpa~HH n I aToMos 
a onpeAeneHHOM AHana3oHe AasneHHH .. 

KaK H3BecTHO, a HOHH3a~HOHH~x AaT4HKax 
I+ 

P=kL, 

rAe k- K03$$H~HeHT, 3aBHC~~HH OT COpTa aTOMOB, KOHCTpyK~HH 

AaT4HKa H APYrHx ycnOBHH. 
3Ha4eHH~ k An~ HOHH3a~HOHH~X AaT4HKOB THna nMH-10, nMH-2 

H3aecTH~ An~ HeKoTOpbiX ra3oa, TaKHx, KaK He , Ne , N
2 
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Kt , Xe. 3TH AaT4HKH MoryT pa6oTaTb e cpeAe aToMOB APYrHx na
poe H ra30B, ecnH npH 3TOM OHH XHMH4eCKH HeaKTHBH~ no OTHOwe
HH~ K MaTepHanaM KaToAa H APYrHx 3neMeHTOB AaT4HKa. AaT4HK 
OMH-10 npeACTaBnReT co6oH AHOAHY~ KOHCTPYK~H~, 3neKTPOA~ -
H3 HHKenR, KaTOA - HPHAHeB~~, 4YBCTBHTenbHafl o6naCTb AaT4H
Ka- npHMepHO 8x6x2 MM, nno~aAb KonneKTOpa- 0,7 CM2.AaT4HK 
OMH-2 - TPHOAHO~ KOHCTpyK~HH, 3neKTPOA~ - HHKenb, KaTOA H Aep
maTenH 3neKTPOAOB - eonb$paM, 4YBCTBHTenbHaR o6nacTb AaT4H-
Ka - npHMepHO ~HflHHAPH4eCKaR AflHHOH 25 MM H AHaMeTpOM 15 MM, 
nno~aAb KonneKTopa "' 15 CM 2 • 

B AaHHOH pa6oTe npoBOAHnacb OTpa6oTKa AHarHoCTHKH noTOKOB 
aTOMOB CBHH~a, KOTOP~H He BCTynaeT B XHMH4eCKHe peaK~HH C 
KOHCTPYK~HOHH~MH MaTepHanaMH AaT4HKOB OMH-10 H OMH-2. AaT4HK 
OMH-10 o6naAaeT ny4WeH noKanbHOCTb~ npH H3MepeHHRX, a AaT4HK 
nMH-2 MOmeT H3MepRTb MeHbWHe AaBneHHfl. TaKHM o6pa30M, npHH~H
nHanbHO B03MOmHo HCnOnb30BaTb AaT4HKH OMH-10 H n~1H-2 Aflfl AHar
HOCTHKH nOTOKOB aTOMOB MeTanna /HanpHMep, CBHH~a/, ecnH onpe
AeflHTb 3Ha4eHHe K03$$H~HeHTa k Aflfl 3THX AaT4HKOB H Aflfl a~-

6paHHoro copTa aToMoa. 
8 HeKOTOp~X pa6oTaX/G/ 3Ha4eHHe k Aflfl 3aAaHHOH KOHCTpyK~HH 

AaT4HKa onpeAenReTCR pa3nH4H~MH 3Kcnept-~MeHTanbH~MH cnoco6aMH, 
H flHWb B /2/ 0Tiile4aeTCR, 4TO AflR OAHOaTOMHbiX H ABYXaTOMH~X na
poa H ra30B aenH4HHa k Aflfl o6~4H~X KOHCTPYK~HH AaT4HKOB npH6nH-
3HTenbHO nponop~HoHanbHa Ne - o6~eMy 4Hcny 3neKTpoHoB e Mone-
W'Vn,:) 

B pa6oTe 3ay3p6peR 171 enepe~e 6~no noKa3aHo, 4TO CABHr pe-
30HaHCHOH 4aCTOT~ KPHCTanna KBap~a npRMO nponop~HOHaneH Macce 
HaHeceHHOro MaTepHana /no KpaHHeH Mepe AO eenH4HHbl 0, 1 OT MaCCbl 
KPI-ICTanna/. 8 HaweA pa6oTe npt-~Me.HRflCfl KBap~ee~A Bt-~6paTOp /pa
At-IOKBap~ PKM-4,5/ Ton~HHOH 0,5 MM, T.e. Morno o6ecne4t-~BaTbCR 
t-~3MepeHt-~e nneHOK Ton~t-~HoH AO 50000 A. 

171 
Pac4eTHaR $OpMyna Aflfl Ton~t-~H~ nneHKI-1 o t-~MeeT BHA : 

M Pn3 S~M 
o=-··-·N·~. f2 p SH • 

rAe f - OCHOBHaR 4aCTOTa Bt-~6paTOpa, 6. f - CABHr 4aCTOTbl, pKB
nnoTHOCTb KBap~a, P - nnoTHOCTb Han~nReMoro ae~ecTea, N - 4ac-
TOTHaR nocTORHHaR IAnR AT-cpe3a Keap~eeoro KpHCTanna N = 
= 1670 Kr~ MM/, S3 Jl H SH - nno~aAH 3fleKTPOAa 1-1 Han~neHHfl COOT
aeTCTBeHHO. 

C y4eTOM On~Ta pa6oT~ C KBap~eB~MH BHfipaTopaMH H ~eneA HC
cneAOBaHHH 6~na B~6paHa OCHOBHaR 4aCTOTa KBap~a f= 4,5 Mr~ H 
s3JI = SH = 1 ,5 CM 2• B 3TOM cny4ae Aflfl CBHH~a HMeeM: 

o[A 1 = 2. 10-
1 M ;r~/. 

Opt-~ pa6oTe c Keap~eM Y4HT~eancR yxoA ocHoBHOH 4aCTOT~ f-tlf, 
a H3MepeHHfl flf npOBOAHflHCb 3neKTPOHH~M 4aCTOTOMepoM 43-38 npt-~ 
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TeMnepaType AaT4HKa T Jl = 20°C. 3HaHt-~e TO~HH~ nneHKH no3aonReT 
B~4HCflHTb o6~ee KOflH4eCTBO aTOMOB B cnoe. 0AHaKO nnOTHOCTb ee
~eCTBa B TOHKHX Hdn~neHH~X nneHKaX He BCerAa paBHa OnOTHOCTH 
Toro me B~eCTBa B MaCCHBHOM KYCKe. 003TOMY onpeAeneHHe TaKHM 
o6pa30M K0flH4eCTBa aTOMOB B cnoe MOmeT AaBaTb 3aB~eHHOe 3 Ha-
4eHHe•AO 20% 171. 

0Tpa60TKa At-~arHOCTHKH nOTOKOB npOBOAHnacb B BaKYYMHOH Ka
Mepe IAaeneHHe B KaMepe PK~ 5·10-6 Top I Ha cTa~t-~oHapHoH cTpye 
aTOMOB H3 TepM03~Y3HOHHOrO HCT04HHKa, pa6oTaewero B Henpep~B
HOM pemt-~Me HcnapeHHR. At-~aMeTp conna HCT04HHKa- 1,2 MM, AnH
Ha- 1 MM. H3MepeHHR npoxOAHflH npt-~ TK=670°C, T.e. P; 5·10-3Top. 

EcnH cpeAHRR Ant-~Ha npo6era MoneKyn napa eent-~Ka no cpaeHeHH~ 
C paCCTOfiHHeM OT canna AO T04KH H3MepeHt-~fl, TO cpeAHRR TennoeaR 
CKOPOCTb MoneKyn napa Va npt-~ TeMnepaType T onpeAenReTCR 
KaK 121 : K 

SkTK L 1/2 v =(--). 
a rrM 

rAe k - nocTORHHaR 6onb~MaHa; L- 4t-~cno AeoraApo; M- MoneKy
nRpH~H /t-~nH aTOMH~A/ sec t-~cnapReMoro MaTept-~ana. TorAa AflR CBHH
~a npH TK•670°C CKOPOCTb Va•3·10 4 CM/C. 4HCfl0 aTOMOB napa Na• 
npOXOAfi~HX /KOHAeHCHPY~HXCR/ 4epe3 nno~aAKY nno~aAb~ 8, CO 
cKopocTb~ Va 3a epeMR t Na=nVaS t, rAe n- nnOTHOCTb napa 
a T04Ke t-~3MepeHHR. Opt-~ 3TOM ocb noToKa npoxOAHT 4ePe3 ~eHTp 
nno~aAKH H fiyAeM C4HTaTb, 4TO nnOTHOCTb U nOCTORHHa B ee npe
Aenax. B HaweM cny4ae aenH4HH~ V a , S H t 6~nH H3BeCTHbl, ae
niAUIA .... ::o N - t.~~MeneHa. 3To no3BOnHno onpeAenHTb nnOTHOCTb aTo-

- Na 
MOB B CTa~HOHapHOM nOTOKe n = -. HCXOAR H3 3TOro MOmHO OT-

Va .s.t 
Kant-~6poeaTb Aflfl t-~3MepeHt-~A HOHH3a~HOHH~e AaT4HKH OMH-2 1-1 OMH-10. 
Ot-~TaHt-~e AaT4HKOB ocy~ecTanReTCR oT aaKyyMMeTpa BHT-3. Ecnt-~ no
MeCTHTb HOHH3a~HOHH~H AaT4HK H KBap~eey~ nnaCTHHKy B nOTOK 
aTOMOB CBHH~a npaKTH4eCKH B OAHY T04KY, TO MOmHO C4HTaTb, 4TO 

I+ 
Aflfl t-~OHH3a~HOHHoro AaT4HKa na=·k -. 3HaR aenH4HH~ n a , I+ 

I-
I_, nerKo onpeAent-~Tb 3Ha4eHHe K03$$H~HeHTa k Aflfl AaHHoro AaT-
4t-~Ka H COpTa MeTanna /CBHHe~/. Hanpt-~Mep, Aflfl OAHOro H3 AaT4H
KOB, nt~H-2, ycTaHOBneHHOrO B nOTOKe CBHH~a, npH I_= 10-4 A, 
I+= 4· -10-9 A onpeAeneHHOe c noMO~b~ KBap~a 3Ha4eHHe n a cocTa
et-~no 1·1010 cM-S OTKYAa k•3 ·1014• TaKHM me o6pa30M MOmHO onpe
AeflHTb 3Ha4eHHe k Aflfl AaT4HKa nMH-10. 

CneAyeT OTMeTHTb, 4TO AaT4HKH OMH-2 H OMH-10 noAaeprant-~cb 
HeKOTOP~M KOHCTpyKTHBH~M H3MeHeHHRM. C OMH-2 6~n YAaneH cTeK
nRHH~~ 6annoH, nepeA BXOAOM B 4YBCTBHTenbHY~ o6naCTb AaT4HKa 
nOCTaaneHa AHa$parMa C OTBepCTHeM P 8 MM, B~BOA~ 3fleKTPOAOB 6~
flH 3a~t-~~eH~ Konna4KaMH AnR npeAOTepa~eHHR 3aM~KaHHR 3neKTPOAOB 
npH HaflH4HH npOBOAR~HX nneHOK.AHanorH4HO 6~n H3MeHeH H AaT4HK 
OMH-10. 
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PE3YflbTAT~ 3KCnEPHMEHTOB 

BamH~M ycnoeHeM AHarHoCTHKH noToKoe aToMoe MeTannoe RBnR
eTcR OTCYTCTBHe OTpameHHR aTOMOB, B~WeAWHX H3 TepM03~~Y3HOH
HOrO HCTOliHHKa, OT 11XOnOAH~X 11 CTeHOK KaMep~ H 3neMeHTOB KOH
CTPYK~HH. HanpHMep, B pa6oTe 161 oTMellaeTCR, liTO B TaKHX cnylla
RX OTpameHHR OTCYTCTBY~T, T.e. ace aTOMbl KOHAeHCHPY~TCR Ha 
11XOnOAH~X 11 noeepXHOCTRX. 

AnR noATBepmAeHHR 3Toro nonomeHHR 6~n npoeeAeH npocTOH 
3KcnepHMeHT, cxeMa KOToporo noKa3aHa Ha pHc.3. B KaMepe 1 
pacnonarancR HCTOliHHK 2, a a TOliKax A, B , C- KBap~ee~e AaT
liHKH. AaTliHKH, ycTaHoeneHH~e a TOliKax A H B, HaXOAHnHCb a o6-
nacTH BHAHMOCTH HCTOliHHKa, a ycTaHOBneHH~e B TOliKe C - BHe 
3TOH 06naCTH. npH pa6oTe HCTOliHHKa B Henpep~BHOM pemHMe Ha 

0 
AaTliHKH a TOliKax A H B Han~nRnHCb nneHKH Ton~HHOH 400 H 200 A 
COOTBeTCTBeHHO, npH 3TOM CA~Hr llaCTOT~ B TOliKe C COOTBeTCTBO
Ban TOn~HHe nneHKH MeHee 5 A. 0AHaKO 3TOT CABHr llaCTOT~ MOr 
6~Tb B~3BaH H npH60pHOH OWH6KOH /reHepaTopa H llaCTOTOMepa/. 

HeoAHOKpaTHO noeTopeHH~e H3MepeHHR noKa3biBa~T, liTO oTpa~eHHR 
aTOMOB CBHH~a OT CTeHOK He o6HapymeHO, T.e. K03~~H~HeHT npHnH
naHHR 6nH30K K 1. 

HsMepeHHR Ton~HH~ nneHoK KBap~ee~M AaTliHKOM H AaBneHHR 
HOHH3a~HOHH~~H AaTliHKaMH , npOBeAeHH~e Ha pa3H~X paCCTORHHRX 

OT Conna, noKa3~Ba~T, liTO nnoTHOCTb aTOMOB 8 nOTOKe H3MeHReTCR 
npHMepHO o6paTHO nponop~HOHanbHO KBaApaTy paCCTORHHR OT conna 
1-··- I, I 
I,... .. ,.._.. 0 1 • 

nonHaR KOHAeHCa~HR aTOMOB CBHH~a Ha HeHarpeT~X noeepXHOCTRX 
n03BOnReT eapbHpoeaTb napaMeTp~ y3KHX aTOMH~X nOTOKOB H3MeHe
HHeM reoMeTpHH conna H AHa~parM~ C OTBepCTHRMH. Ha pHC.5 noKa-
3aH~ CelleHHR nOTOKa Ha paCCTORHHH 5 CM OT COnna 6e3 AHa~par
M~ - KpHBaR 1 H C AHa~parMOH /~ OTBepCTHR - 8 MM, paCCTORHHe 
OT Conna - 15 MM/ - KPHBaR 2. 

KaK noKa3aHO B pa6oTe 131 , AaTliHKH nMH-2 H nMH-10 MOmHO Hc
nonb30BaTb AnR AHarHoCTHKH HMnynbCH~x noTOKOB rasa. H3MepeHHe 
AnHTenbHOCTH HMnynbcHoro noToKa aToMoe npoBOAHnocb AaTliHKOM 
nMH-10, KOTOP~H HMeeT MeHbWHe pa3Mep~ H AaeT 6onee TOliH~e 3Ha
lleHHR AnHTenbHOCTH, lleM AaTliHK nMH-2. HanpHMep, AnR OAHOro H3 
HMnynbCHblx pe)!{HMOB pa6oT~ HCTOliHHKa /TK"' 670°C,P'a"'5·103 Top I 
Ha paCCTORHHH B 6 CM OT COnna AnHTenbHOCTb nOTOKa COCTaBHna OT 
300 MKC H 6onbWe /B 3aBHCHMOCTH OT HaCTpOHKH 3neKTPOAHHaMHlle
CKOrO KnanaHa HCTOliHHKa/. YeenHlleHHaR no cpaBHeHH~ C ra30B~M 
HCTOliHHKOM AnHTenbHOCTb nOTOKa 06DRCHReTCR, BHAHMO, 6onbWeH 
HHep~HOHHOCTb~ nOABHmHOH llaCTH KnanaHa B TepM03~~Y3HOHHOM HC
TOliHHKe /HanHliHe CHnb~OHa H T.A./. H3MepeHHe CKOpOCTH nepeMe
~eHHR cryCTKa aTOMOB CBHH~a /no epeMeHH nponeTa H3BeCTHOrO 
paCCTORHHR/ Aano 3HalleHHe, 6nH3KOe K 3·10 4 CM/C, liTO COOTBeT
CTByeT paclleTHOH CKOpOCTH. 
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6wnH npoeeAeHW H3MepeHHR napaMeTpOB HMnynbCHWX nOTOKOB aTO
MOB CBHH~a ~3 HCTOliHHKa C KOHHlleCKHM COnnOM 8 ycnoBHRX, 6nH3KHX 
no reoMeTpHH K peanbHOMY pacnonomeHH~ HCTOliHHKa a KaMepe aAre
saTopa. Ha pHc.6 noKasaHa saBHCHMOCTb nnoTHOCTH noTOKa aTOMOB 
OT paAHYCa B MeAHaHHOH nnoCKOCTH. 

,c OTKA~U 

A 

PHc.3. CxeMa 3KcnepHMeHTa no 
onpegeneHHhl OTpameHHH aTOMOB 
CBH~a OT CTeHOK KaMep~. 

7·Jl· 

.. ,-.31oll 
',;: 
~ 

-;;.~ 
~ 

3t0g 

z 3 4 5 X(Cl'l) 

PHc.4. 3aBHCHMOCTb nnoTHOCTH 
aTOMOB CBHHQa B llOTOKe OT pac
CTOHHHH conno - AaTqHK. 
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PHc.5. CeqeHHe noTOKa aTOMOB 
CBHHQa Ha paCCTOHHHH 5 CM 
oT conna. KpHBaH I - H3MepeHHH 
6e3 gHa~par~, KPHBaH 2 
C gH~parMOH. 

3AKfli04EHHE 

3 " 5 e 
~· CeqeHHe HMnynbcHoro no
ToKa aTOMOB CBHHQa llnOCKOCTbiD, 
COOTBeTCTByw~ei1: MegHaHHOH nnoc
KOCTH KaMepbJ agre3aTopa, 

Pa3pa6oTaHHWH TepM03~~y3HOHHWH HCTOliHHK, OTHOCHTenbHO npoc
TOH no KOHCTPYK~HH, no3BOnReT nony4aTb nOTOKH aTOMOB ~enoro 
PRAa nerKonnaBKHX 3neMeHTOB, 8 TOM 4HCne npeACTaBnR~~HX HHTe
pec AnR YCKOpeHHR HOHOB 3THX 3neMeHTOB B KonneKTHBHOM yCKOpH-

7 



Tene. Hcn~TaHHe HCT04HHKa noKa3ano HaAemHy~ pa6oTy HarpeeaTe
nR, B03MOmHOCTb pa60T~ C ~HKnH4HOCTb~ AO 10 r~ H B~RBHDO He-
06XOAHMOCTb npo$HnaKTH4eCKOH 4HCTKH connoeoro annapaTa. 

npoBeAeHHaR AHarHOCTHKa nOTOKOB aTOMOB CBHH~a C noMO~b~ · 

KBap~eB~X H HOHH3a~HOHH~X AaT4HKOB npoCTa H AOCTaT04HO HaAem
Ha. 0AHaKO cneAyeT OTMeTHTb, 4TO H3MepeHHe ArtBneHHH B noTOKe, 
MeHbWHX 10-7 Top , npHH~HnHanbHO orpaHH4eHo AnR paccMoTpeHH~x 
HOHH3a~HOHH~X AaT4HKOB H Tpe6yeT 6onee cnomH~X MeTOAOB AHar
HOCTHKH /HanpHMep, Macc- cneKTpOMeTpH4eCKHX H T.A./. T04HOCTb 
H3MepeHHR nnOTHOCTH aTOMOB MeTannoB HOHH3a~HOHH~MH AaT4HKaMH 
/c y4eToM ecex norpewHOCTeH/ cocTaBnRna, npHMepHo, +10% . 

-30 ~ 

ABTOp~ B~pama~T 6narOAapHOCTb 3.A.Tep-MapTHPOCRHY 3a pa3-
pa6oTKY KOHCTpyK~HH HCT04HHKa, fl.~.HCCHHCKOH 3a pa3pa60TKY 
cxeM nHTaHHR H ynpaeneHHR, H.n.nywHHKoey H A.M.fleBHTHHY 3a 
TBOp4eCKOe y4aCTHe B HanaA04H~X pa6oTaX, 
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6 RHBapR 1982 roAa. 

HoaMKoa B.r., WecTaKoa 6.A. P13-82-3 
AMarHOCTMKa noToKoa aTOMOa MeTannoa M3 TePM03~Y3MOHHOro MCTO~HMKa 

npeACTaBneHa KOHCTPYK~MA TePM03~Y3MOHHOro HCTO~HMKa aTOMOB nerKonnaa
KMX 3neMeHTOB, HCTO~HMK MO*eT pa6oTaT~ KaK 8 HenpepWBHOM, TaK M 8 MMnyn~c
HOM pe*MMaX. aMarHOCTMKa 08paMeTpo8 OOTOKa aTOMOB OpoBOAMnac~ C ~~D 
KBap~eBWX AaT~HKOa TO"-MHW HanwneHHWX RneHOK, a TaK*e /nocne KanM6po&KM 
M HeKOTOpwX M3MeHeHM~ a KOHCTPYK~MM/ MOHM3a~MOHHWX AaT~HKOB TMna nHH-2 M 
nHH-10. nony~eHW MMOyn~CHWe OOTOKM aTOMOa CBMH~a AnMTen~HOCT~D 300 MKC 
M 6on~.e, nnoTHOCT~D aTOMOa 1010 +10 11 CM-8,pacnpoCTpaHA~HXCA CO CKOPOCT~D 
npMMePHO 3 .10 4 CM/C, Tep~y3MOHHW~ HCTO~HMK MO•eT 6wTb MCOOnb30aaH AnA 
38rpy3KM MOHaMM 3neKTPOHHWX KOne~ M Aan~HeAwero yCKOpeHMA MOHOa a aAreaa
TOpe KOnneKTMBHOrO YCKOPMTenA. 

Pa6oTa awnonHeHa a 0TAene HOBWX MeTOAOB ycKopeHMA OH~H. 

C~HMe ~HeMMOrO MHCTMTYTB AA8PHWX MCCneAOB8HM~. AY6Ha 1982 

Novikov V.G., Shestakov B.A. P13-82-3 
Diagnostics of Hetal Atomic Fluxes from a Thermoeffusive Source 

The design of thermal atomic source of some low-melting chemical 
elements is presented. The source could work both in continuous and pulse 
regimes and may create respective atomic fluxes. The measurements of some 
main characteristics of flux were performed by means of an Improved quartz 
detector and PH1·2 and PHI-10 Ionization detectors. The Pbpulse atomic 
fluxes were obtained, velocity of atoms was near 3·104 cm/s, atomic density 
in the flux was measured to be about 10 10+10 11cm-3,persistence of the flux 
~as over 300 ~s. The source may be used for the formation of ion component 
In electron rings of the collective accelerator. 

The Investigation has been performed at the Department of New 
Acceleration Hethods, JINR. 

Communication of the Joint Institute for Nuclear Research. Oubna 1982 

nepeBOA O.C.BMHOrpaAOaoM. 


