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B HaCTOH~ee BpeMH MHOrHe na6opaTOPHH MHpa Be,IJ.yT pa3pa60TKH 

HOBblX ,IJ.eTeKT~OB/l.JaCTHU Ha OCHOBe KOH,IJ.eHCHpoaaHHbiX HHepTHbiX ra-

30B Ar H Xe 1- 6 • IlonyqeHHLie pe3yJILTaTLI no3BOJIJJ.IOT Ha,IJ.eJJ.ThCJJ., 

'ITO y)l(e a 6JIH)I(aU:rnee apeMH 6y.n.yT C03.IJ.aHLI npu6opLI, cnoco6HLie cny

)I(HTL cpe,IJ.CTBOM, a He npe,IJ.MeTOM HCCJie,IJ.OBaHHH. 

B HaCTOJJ.~eU: pa6oTe paccMaTpnaaiOTCH noTeHuHaJILHLie B03Mo)I(

HOCTH KOH.IJ.eHcnpoaaHHLIX ra30B Ar H Xe KaK pa6ol.JHX cpe.n. npu6opoa 

,IJ.JIJI. aMllJIHTY.IJ.HOH cneKTPOMeTpHH l.JaCTHU BbiCOKHX JHeprHH. 

I13BeCTHO, 'ITO HOHH3aUHOHHhie H3MepeHHJI. ,IJ.aJeT 60JibUJyiO HHliJop

MaUHIO 0 CBOHCTBaX 'laCTHU H HX KHHeMaTH'leCKHX xapaKTepHCTHKaX. B 

JJ.,IJ.epHOH ClleKTpOMeTpHH OCHOBHbiMH ,IJ.eTeKTopaMH JJ.BJIHIOTCH llOJiynpo

BO,IJ.HHKOBbie ,IJ.eTeKTOPbl HOHH3HpyiO~HX H3JiyqeHHH /IIII,n/, pa6oTaiOIUHe 

a pe)I(HMe HOHH 3aUHOHHOH KaMe phi. OcHOBHLie .n.ocTOHHCTBa IIII,n hI cne

.Il.YIOIUHe: 

1. BLICOKOe JHepreTHl.JeCKOe pa3peUJeHHe, KOTOpoe npeBOCXO,IJ.HT 

pa3peUJeHHe CUHHTHJIJIHUHOHHblX Cl.JeTl.JHKOB H ra30BbiX HOHH3aUHOHHbiX 

KaMep. 

2. JlHHeHHOCTb xapaKTepHCTHKH B 60JibUJOM ,IJ.Hana3oHe JHeprHH. 

B 3KCnepHMeHTaJibHOH liJH3HKe BblCOKHX JHepraU: nrr.n He HaUJJIH 

UJHpOKOrO npHMeHeHHH llO UeJIOMY PH.Il.Y npH'IHH KaK TeXHHl.JeCKOro, TaK 

H 3KOHOMH'leCKOrO xapaKTepa. 

"H.n.eaJibHbiH" MaTepaan, KOTOpbiH MOr 6bl npHMeHHTLCJI B Kal.JecT

Be pa60l.JHX cpe,IJ. HOHH3aUHOHHLIX cneKTpOMeTpB'leCKHX npa6opOB liJHJH· 

KH BbiCOKBX JHeprBH, MO)I(BO xapaKTepB30BaTL CJie,IJ.YJO~HMH CBOHCTBa

MH Is/ 
1. liOJibWBe llO,IJ.BH)I(HOCTB HOCBTeJieH - ,IJ.JIH llOJiy'leHHH MaJioro 

BpeMeHH HapaCTaHHJI HMllYJILCa. 

2. liOJILUJaJI ,IJ.JIHHa ,II.peiillJa HOCHTeJieH - ,IJ.JIH yMeHLUJeHHH noTepL 

HOCBTeJieH, o6pa3yiO~HX CHrHaJI, H HCKJIIOl.JeHHH llOJIHpH3aUHOHHbiX 34J· 

liJeKTOB. 

3. ManaJI KOHUeHTpaUHH CB060,IJ.HLIX HOCHTeJieii 3apJI,IJ.OB • ,Il;JIJI no· 

Jiy'leHHJI MBHBMaJILHLIX TOKOBbiX WyMOB. 
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4. Manoe 3HaqeHHe cpe,ZJ;Heii :mepruu w , pacxo,ZJ;yeMoii Ha o6pa-

30BaHHe naphl HOCHTeneii, qTo o6ecnequoaeT He6onhrnyro npe,D;enhHYID 

aenuquHy 3HepreTuqecKoro pa3perneHHH npu6opa. 

5. BhiCOKHii aTOMHhiH HOMep - ,ZJ;JIH 31}14leKTHBHoii perHcTpau;HH ·y -
KBaHTOB. 

6. Bo3MO:>KHOCTh nonyqeHHH O;:J.Hopo,D;HhiX o6'beMOB pa6oqero Bell.l;e

CTBa mo6oii :>KenaeMoii <flopMhi H nro6oro P.a3Mepa. "H3JIHWHe rooopHTh, 

qTo TaKoro MaTepHana He cy~~.~;ecTayeT" Is/ . 
PaccMOTPHM caoiicTBa KOH;:J.eHcHpoaaHHhiX raJoB 'Ar H Xe H 

CTeneHh llpH6JIH:>KeHHH HX K CBOHCTBaM "H,ZJ;eaJibHOro" MaTepHaJia. 

CKopocTh ;:J.peii<fla JJieKTPOHOB B o6nacTH CHJihHoro nonH /HecKOJih· 

KO KB/cMi He 3aBHCHT OT HallpH:>KCHHOCTH IIOJIH H COCTaBJIHeT: /9-10/ 

:>KH;:J.KHH Ar v"" 0,4 • 10 
6 

CM/ceK, 

TBep,D;biH 'Ar v, 1•10 6 CM/CeK, 

:>KH,ZJ;KHH Xe v"" 0,3·10 6 CM/CeK, 

TBep,D;hiH Xe v"" 0,6·10 
6 

cM/ceK. 

CKOpOCTb ,D;peii<fla IIOJIO:>KHTeJihHhiX HOCHTeJieH Ha HCCKOJlhKO nopH,D;KOB 

MeHhrne. TaKHM o6pa3oM, HOHH3a:u;uoHHhie cneKTpoMeTpuqecKue npH6o

phi )].OJI:>KHbl pa6oTaTb B 3JieKTpOHHO-HMIIYJihCHOM pe)KHMe- B 3TOM cny

qae MO:>KHO nonyqHTh npHeMneMMe apeMeHHhie xapaKTepHCTHKH. BpeM.a: 

c6opa 3JieKTpOHOB C 1 MM COCTaBJIHeT "" 10-7 CCK /KpHCTaJIJIHqeCKHH 

aproH/ - 3TO II03BOJIHCT perHCTpHpOBaTb ,ZJ;O 2 •10 4 qac/CCK, IIpH Ha

JIO)KCHHH CHrHaJIOB MCRee, qeM 1 o/o. 
Pa6oTa B JJieKTPOHHO- HMnynhcHOM pe)f(HMe rrpHBO,ZJ;HT, KaK H3BecT

HO, K HH,ZJ;YKI.J;HOHHOMY 3<fl<fleKTY - 3aBHCHMOCTH aMIIJIHTY,ZJ;hl CHrHaJia OT 

Me eTa rrpoxu:>K;:J.eHH.sJ qacTHI.J;hi I 11 I. O,ZJ;HaKo a cnyqae rrnocKorrapannenh

Hoii reoMeTpHH KaMep npH perHcTpa:u;HH qacTHLJ;, rrpoxo,ZJ;.sJILJ;HX qepe3 

cqeTqHK ( ~!) , HH;:J.YKI.J;HOHHhiH J<fl<fleKT He npHBO,ZJ;HT K yxy,ZJ;rneHHIO 

:mepreTHqecKoro pa3perneHH.sJ I s.12! . 

,lJ,JIHHa ,ZJ;peii<fla 3JICKTpOHOB B KOH,ZJ;eHCHpOBaHHhiX HHepTHhiX ra3aX 

3aBHCHT OT HaJIHqH.sJ 3JieKTpOOTpHu;aTeJihHhiX npHMeceii - KHCJIOpO,D;a, 

yrneBO;:J.OpO,D;OB H ,D;p. B 3KCnepHMCHTaX C HOHH3ai.J;HOHHOH KaMepoii Ha 

Taep,D;OM Ar 6biJI nonyqeH 10011/o-HhiH c6op 3JieKTpOHOB c TpeKOB 11- -

Me3oHoB, ,ZJ;JIHHa ,D;peii<fla npu 3TOM cocTaBnHna He MCRee 7,5 MM I ul. 
fipHMCCb KHCJIOpO,ZJ;a - 0 2 HBJIJICTCH OCHOBHhlM "3aXBaTqHKOM" 3JICKT· 

poHOB - 6bma pasHa "' 10-3 o/o. TcxHHKa TOHKoii oqHcTKH HHepTHhiX ra-

30B no3aon.a:eT Bhi6HpaTh 0
2 

,D;O ypoBHJI 10-5 - 1Cf6 o/o lui , T.C. aoJ

MO:>KHO nonyqeHHe BbiCOKQqHCThiX ra30B, r,ZJ;e ,ZJ;JIHHa ,D;peii«ba 3JICKTpOHOB 

6y,ZJ;eT CKOJlh yro,ZJ;HO 60JiblliOH. 
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CBOfiO,JJ;Hbie HOCHTenH B KOH,JJ;eHCHpOBaHHbiX ra3aX, 0\feBH,ll;HO, npaK

TH\feCKH OTCYTCTBYIOT /J ,J4/. 
Y,JJ;enLHOe conpoTHBneHHe )f(H,JJ;Koro Ar paBHO"' 10 

9 
oM/eM. lliH

PHHa Janpew:eHHOH 30Hbl KpHcTannHqecKoro Ar "" 14 JB, KpHcTannHlfe

CKoro Xe - 9 JB. 

B cnyqae nonHoro nornow:eHHR qacTHU.bi lfHcno nap HOHOB d>nroKTy

HpyeT npH dJHKCHpOBaHHOH JHeprHH: 

E 
liN= ..j- · 'F , 

w 

r,JJ;e E - JHeprHR qaCTHU.bl, w - JHeprHR, JaTpalfHBaeMaR Ha o6pa3o

BaHHe napbl HOHOB, F - d>aKTop <l>aHo, ylfHTbiBarow:Hii JaBHCHMOCTb aK

TOB HOHH3aiJ,HH I 15/. llpH perHCTpau.HH npoToHOB c E =500 MJB B apro

He dJnroKTyau.HH 6y,JJ;yT paBHbl±3· '103 nap,HnH75KJB I w "'25 JB/II/, 

F , 0,5/ - JTO npe,JJ;enLHaR BenHlfHHa JHepreTHlfecKoro pa3perneHHR, 

KOTOpaR MO)f(eT fibiTb ,JJ;OCTHrHyTa. 

ATOMHbiH HOMep Ar - 18, Xe - 54. 

RcHo, lfTO ,JJ;nR J~eKTHBHOH perHcTpau.HH- y -KBaHTOB H JneKTpoHOB 

BbiC~OKHX JHeprHH HaHfionee nepcneKTHBHbiM RBnReTCR KCeHOH fl 6 f . 
llonyqeHHe O,JJ;HOpo,JJ;HbiX o6'beMoB pafioqero Bew:ecTBa 6onbiiiHX 

pa3MepOB H niOfibiX dJopM, OlfeBH,ll;HO, He CBR3aHO C npHHIJ,HllHanbHbiMH 

Tpy,ll;HOCTRMH, OCOfieHHO B cnyqae )f(H,ll;KOCTH - raJ KOH,JJ;eHCHpyeTCR H 

3anonHReT Ofi'beM ,JJ;eTeKTOpa. 0TMeTHM TaK)f(e, lfTO KOH,JJ;eHCHpOBaHHble 

Ar H Xe HMeroT oTHOCHTenbHO Manyro BenHlfHHY ,JJ;HJneKTPHlfecKoii 

npOHHIJ,aeMOCTH t < 2 j,JJ;nR repMaHHR t "' 16/- JTO ll03BOnReT ,JJ;enaTb 

ClfeTlJHKH C fionbiiiHMH pafiOlfHMH nnow:a,JJ;RMH H ManbiMH Me)f(,JJ;yJneKTpO,JJ;

HbiMH paccToRHHRMH I I6! . 

TaKHM o6pa30M, HMeiOIIJ,HecR JKcnepHMeHTanbHble ,JJ;aHHLie roBopRT 

o 6onLIIIHX noTeHIJ,HanLHbiX B03MO)f(HOCTRX KOH,JJ;eHcHpoBaHHbiX Ar H 

Xe , KaK pafioqHx cpe,JJ; cneKTpoMeTpHqecKHX npH6opoB d>HJHKH Bbi-

COKHX 3HeprHH. 
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llPDOIEHIIE 

,_ 
tl3lfCIECKKE CBORcTBA A-za X e 

_., 
'( Iapanep•cuxa A2 Xe 

I .!TOIIB.Iil 110•ep, 2 IS 54 
I 

~- 2 .lTOIIlllil B8C t p. 39,9 I3I,3 

3. fiiOtBOCtb ra3a DpB 0°0 B 

I an, 'll~ 1,784 5,897 

4. ll.IOtBOCTl> f • r/c•3 

a) UAU!! I,4 3,0 

6) uep1lHI !,6 3,5 

5. ras/u.uocn, otso•e&aa o6~eMOB 784 5I9 

6. Teaepatypa nnesu upa I at• , C0 .. I85,9 -IOO,I 

7. Te.nepatypa ~ai8BKI np• - I 89,3 - 111 8 
I aTII, C0 J 

i 
·~ a. Kp•t~ec~ 3BeprKI (des y~eta 

3~Xta ~OtBOCtB),•3B II 
,;.. 

9. Pa.tii8JliiOUU .lUBa X0 ,c• t 

a) D.UHI !4,0 2,8 

6) nep.IHI 12,0 2,4 

IO. Ko~•epoBcxas ~IBa xm ,c •• 

a) au•• 8,6 5,3 

6) uep.llil 7,4 4,6 

II. !KSJienpancxu nposBUeMocu, £ <2 (2 
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