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B HaCTOH~ee apeMH 3a py6emoM B pa3nH4HblX HAepHo-¢1,131,14ecKHX 
YCTaHOBKaX 1,1cnonb3Y~TCH nonynpoBOAHHKOB~e AeTeKTOPbl /n.n,A,/, 
nony4eHHb1e 1,13 oco6o 41,1cToro repMaHHH HP Ge. Bb1coKaH 4HCToTa 
TaKoro MaTep1,1ana - pa3HOCTHaH KQH4eHTpa41-1H 3neKTpOaKTHBHWX 
np1-1Mece111 /Na - Nd/~ 10 10 cM-3 flt, a TaKme nporpecc a npo-, 
H3BOACTBe KPHCTannoa HP Ge 6onbworo AHaMeTpa /~40 MM/ no3ao
n1,1n1,1 np1-1cTynHTb K 1,13roToaneH1,1~ caeToc1-1nbHWX n.n,A, c awco
KHMH cneKTpOMeTpH4eCKHMH xapaKTep1-1cT1-1KaM1-1, TaK, B KaTanorax 
3apy6emHwx ¢HPM yKa3aHW KOMMep4eCKHe o~pa34w KOaKCHanbHWX 
AeTeKTOPOB C 06beMOM ~150 cM3 1,1 nnaHapHblX AeTeKTOpoa Ton~1,1-
H0111 ~10 MM C 4YBCTBHTenbHOH nno~aAb~ ~10 cM2 /2/. 

Ha ocHoae HP Ge-ReTeKTopoa 6onbwo111 nno~aAH 6wn1,1 co3AaHw 
MHoro3neMeHTHwe cneKTpoMeTpw/3/ 3apHmeHHwx 4acT1-14, KoTopwe 
no 3HepreTH4eCKOMY pa3peweHH~ ycnewHo KOH.Kyp1,1py~T C MarHHTHblMl,1. 
np1-14eM, B 0Tn1,141,1e OT MarHHTHWX, OHl,1 n03BOnH~T awnonHHTb npe-
41,131,10HHoe 1,13MepeH1,1e 3Hepr1,11,1 1,1 HAeHT1,1¢1,1Ka41,1~ 4aCTl-14 B WHPOKHX 
npeAenax, 4TO cy~ecTaeHHO AnH 6onbworo Knacca ¢1,131,14ecK1-1x 
3aAa4. 

OcHOBHblM npe1,1My~eCTBOM repMaHHeBblX TenecKonoa nepeA KpeM
HHeBblMl,1/ 4 / HBnHeTCH yaen1,14eH1,1e AeTeKTHPY~~ero o6beMa' 4TO 
pacw1,1pHeT 3HepreT1-14ecK1-1111 AHana3oH np1,1 per1-1cTpa41,11,1 AnHHHonpo-
6emHblX 4acTH4 1,1 no3aonHeT· awnonHHTb cnomHb1e npe41,131,1011Hwe 
3Kcnep1,1MeHTbl'/ HanpHMep' no nOHCKY ABOHHOro 6e3He111Tp1-1HHoro 
6eTa-pacnaAa 5/. • 

B cTpaHax-y4acTH1,14ax OHHH n.n,A, Ha ocHose oco6o 41,1cToro 
repMaHHH C yKa3aHHWMl,1 awwe napaM~TpaMH npaKTH4eCKl,1 He aw
nycKa~TCH, 4TO CBH3aHo, B nepay~ 04epeAb, C OTCYTCTBHeM Ka-
4ecTBeHHoro HCXOAHoro MaTep1,1ana. 0AHaKo cpaBH1,1TenbHO HeAaBHO 
a CCCP Ha KpacHOHPCKOM 3aBOAe 4aeTHb1X MeTannoa /K3UM/ 6b1n1,1 
nony4eHw o6pa3ijW HP Ge c AHaMeTpoM ~40 MM 1,1 c /Na - Nd/~ 
~ (0.9 + 4):10 10 cM-3 • 3To no3aon1,1no np1,1cTyn1-1Tb K pa3pa60Tke 
nonynpOBOAHHKOBWX AeTeKTopoa C xapaKTepHCTHKaMl,1 Ha ypoaHe 
3apy6emHwx aHanoroa. 

AnH 1,13roToaneHHH n.n,A, np1,1MeHHnacb 1,13aecTHaH TexHonor1-1H: 
3neKTPOHHO:..AblP04Hble nepeXOAbl Ha 06pa34ax C03AaaanHCb AH¢¢y-
31,1e111 n1-1T1-1H/6/, a npoT1-1aononomHw111 (p+) KOHTaKT 1,13roTaan1-1aan
cH a pe3ynbTaTe oK1-1cneH1-1H noaepxHocT1-1 a cMec1,1 HzOz:HFf7/ c 
nocneAY~~l,1M Hanb1neH1,1eM 30noTa. Ha PHAY C AeTeKTOpaMH 6onbWOH 
nno~aAH (S = 8 cM2, Ton~1,1Ha (W) ~ 5 + 7 MM) AnH npoaepKi,1 Ka-
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PHc. 1. BonhT-aMnepHble xapaKT~PHCTHKH geTeKTOpOB, H3-
rOTOBneHHblX H3 oco6o 'lliCTOro repMaHHH. 

4ecTBa HCXOAHOro MaTepHana 6wnH TaKme H3rOTOBneHbl n.n,A. He-
6onbworo pa3Mepa (S = 0, 3 cM2 ' w ~. 8 MM) ' KOTOPble Hcnonb3y
~TCR AnR cneKTPOMeTpHH MRrKHX 1-KBaHTOB H 3neKTPOHOB KOH

sepcHH. 
Ha pHc. 1 npeACTasneHbl BonbT-aMnepHble xapaKTepHCTHKH ABYX 

o6pa34os pa3HOH nno~aAH. HccneAoBaHHR noKa3anH, 4TO pa6o4ee 
HanpRmeHHe AeTeKTOPOB MomeT 6onee 4eM B ABa pa3a npeBblWaTb 
HanpRmeHHe (Vo) ' KOTOpoe Tpe6yeTCR AnR Toro' 4T06bl "paCTRHYTb II 

4YBCTBHTenbHY~ o6naCTb Ha BC~ TOn~HHY o6pa34a. KpoMe Toro, 
KaK BHAHO H3 Ta6nH4b1 H PHC. 2, 3HepreTH4eCKHe pa3peweHHR Ae
TeKTOPOB OKa3anHCb 6nH3KHMH K npeAenbHO AOCTHmHMblM 3Ha4eHHRM. 

2 

Ta6nH~a. 3HaqeHHH 3HepreTHqecKHX pa3peweHHH (llE) n.n,A. 
qmpMhI ORTEC /KonoHKa 1;/2/ H geTeKTOpoB, H3roToBneH
HhIX H3 HP Ge, Bbipa~eHttoro Ha K3l.(M /KonottKa 2/ 

~ 6~ 

Sn,n.g. 

El= 5,9 K3B 

S = 0 3 CM2 
' 

E1 = 1,3 M3B 

S = 8 CM2 

165 3B 

I ,8 K3B 

2 

165 3B 

* 2 '1 K3B 

* f'E onpegenHeTCH 3JieKTpOHHblMH WyMaMH npegycHnHTenH •. 

OCHOBHblM HeAOCTaTKOM H3rOTOBneHHblX CBeTOCHnbHblX n.n.A., 
AnR npHMeHeHHR' HX B TenecKOnH4eCKHX MHorocnoHHblX cneKTPOMeT
pax, RBnReTCR HanH4He ToncToro /~600 MKM/ He4YBCTBHTenbHOro 
AH¢¢Y3HOHHoro cnoR, 4TO, KaK noKa3aHo B pa6oTe/8/, cy~eCTBeH
HO YXYAWaeT TO4HOCTb H3MepeHHR 3HeprHH 4aCTH4. no3TOMY AnR 
peanH3a4HH BblCOKHX cneKTpOMeTpH4eCKHX xapaKTepHCTHK TaKHX 
np1-16op0B Heo6XOAHMO 3Ha4HTenbHO yMeHbWHTb TOn~HHbl 3Tl-1X cnoeB. 
MeTOA ¢0TOCTHMynHpOBaHHOH AH¢¢Y3HH/8/, npHMeHReMblH AnR no
ny4eH1-1R TOHKHX /~10 MKM/ AH¢¢Y31-1OHHblX nHTHeBblX cnoeB B KpeM
HHeBblX AeTeKTOpax, B AaHHOM cny4ae Henp1-1roAeH, TaK KaK np1-1 
KOMHaTHOH TeMnepaType co BpeMeHeM npoHCXOAHT 6blCTpoe yMeHb
weHHe KOH4eHTpa41-11-1 np1-1MeCH Ha noBepXHOCTl-1 repMaHHeBblX n. n. A. , 
nony4eHHWX TaKl-'IM cnoco6oM, C 3TOH TO4KH 3peHHR Ha1-16onee npeA
no4THTenbHOM RBnReTCR TexHonorHR 1,13roToeneHHR BblnpRMnRIOIJtHX 1-1 
OMH4eCKHX KOHTaKTOB MeTOAOM HOHHOH HMnnaHTa41-1H. 

8 3KCnep1-1MeHTax Ha YCKOPHTenRx, KpoMe per1-1cypa4HH AnHHHO
npo6emHblX 3apRmeHHb1x 4aCTH4, AeTeKTOPbl H3 HP Ge 6onbWOH nno
~aA1-1 MoryT HaHTH np1-1MeHeHHe B Ka4eCTBe cneKTPOMeTpoB peHTre
HOBCKoro H MRrKoro 1-1-13ny4eHHR. TaK, OAHH H3 ceeTOCHnbHWX 
n.n.A. Ha ocHoee HP Ge 6bln 1-1cnonbsoeaH a MHoronne4esoM nony
npoeOAHHKoeoM cneKTPOMeTpe/4/ AnR H3MepeHHR Me3OpeHTreHoBCKO
ro 1,13ny4eHHR, conpoeomAa~~ero npo4ecc 3axeaTa OTp1-14aTenbHWX 
nHOHOB. /.lnR npHMepa Ha PHC. 3a nPeACTaaneH cneKTP H3ny4eHHH 
nHOHHblX aTOMOB Si, nony4eHHWH C nOMO~b~ 3TOro AeTeKTOpa. Xo
powo BblAeneHW Ill-'IHHH, COOTBeTCTBYIClllll-1e nepeXOAaM 4 ... 3 
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PHC. 2. CneKTPbl -y-Hsnyqeuirn' H3MepeHHble C 
noMOlll;blO n. n .A. H3 HP Ge c pasrrHqHoft qyBCTBH
TeJibHOCTblO IlJIOlll;~H: a - peHTI'eHOBCKHH cneKTP 
55 Fe, n.n.p,. c S = 0,3 cM2 ; 6 - cneKTP HC
TOqHHKa 60co,. Il,Il,P,, CS= 8 CM2, 
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PHc. 3. a - MesopeHTreHoBCKHH cneKTP, Ha6n10p,aeMbIH 
npH OCTaHOBKe n--Me30HOB B Si; 6 - MesopeHTreHOB~ 
CKHH cneKTp Ha COBn~eHHe C sap»xeHHbIMH qacTH~aMH, 

/35,6 K3B/, 3 ~ 2 /101,6 K3B/ H 4 ~ 2 /137,1 K38/. 6onbwaR 4yB
CTBHTenbHaR nno~aAb n.n,A, nO3BOnReT TaKme npoBOAHTb KoppenR-
4HOHHWe H3MepeHMR TaKMX -y-KBaHTOB Ha coenaAeHHe C sapRmeHH~MM 
4acTH4aMM, saperHCTPHPOBaHHWMM KpeMHMeBWMM TenecKonaMM, 4TO. 
AeMOHCTPMPYeTCR Ha PMC. 36. 

TaKMM o6pa3oM, noKa3aHo, 4TO H3fOTaBnMeaeMwH B HaCTOR~ee 
epeMR Ha K3~M HP Ge MomeT cnymHTb MaTepHanoM AnR nony4eHHR 
n.n.A. C napaMeTpaMH, 6nH3KHMH K YPOBH~ ny4WHX KOMMep4eCKHX 
06pas4oe. 

B 3aKn~4eHHe cneAyeT OTMeTHTb, 4TO,COBepweHCTBOBaHHe paspa-
6oTOK n.n.A. H3 HP Ge TaKme eamHo AnR cosAaHHR Hoswx Knaccoe 
npH6opoB, HanpHMep, TaKMX, KaK TBePAOTenbHble epeMR-npoeK4HoH
Hwe KaMepw/9 /. 
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