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1. BeeoeHue 

3HatfHTenLHhll nporpecc, KOTOpLIH 6Lm AOCTHrHyT B 
o6naCTH JIACPHOit cneKTPOCKOilHH B nocneAHHe roALI, o6y-: 
cnoBneH C03ARHHCM nonynpOBOAHHKOBLIX ACTCK'I:OPOB 
/Il.Il;'A./, oco6einiocTH pa60TLI H TCXHOnorHJI H3rOTOBJICHHJI 
KOTOPLIX IlOAP06HO OilHCRHLI B nHTepa Type j 1 - 3 /. Ha 
ocaosaaau TtnaTenLaoro aaana3a 6noKoB .. cneKTPOMeTpoB 
HaMH nocTpoeH KOMrtneKc annapa TYPLI Ani npeUH3HOHHLIX 
H3Mepeaal cneKTPOB H3nytfeHHI paAHOaKTHBHLIX ayKnHAOB. 
HH:>ICe paccMa TpHBRIOTCJI BOilPOCLI OilTHMH3RllHH cneJ<TpoMeT· 
patfec1<01 cacTeMLI. · · · · 

Pac. ·I. :6nox· cxeMa nonynponoAHHKOBoro cne1CTpoMeTpa 
.wi• R3MepeRR• 3HepreTHtfeCKOro pacnpeAeneHHS JIACPHLIX 
s3ny11eH11I. 

JinoJC•CXeMa nonynpOBOAHHKOBoro CilCKTPOMeTpa · , AnJI 
B3MepeHR.I 3HepreTJl'ICCJCc;,ro · pacnpeAeneHHJI · JIAePHhlX H3 • 
nyiieaul ·npeACT~Bneaa Ha puc. I. ,l(n.11 ocna6neHHJI 3aBBCH· . 
MOC111 BWXO.AHOro Hanp.11:>ICCHHJI OT eMKOCTH AeTeI<Topa ·,CA , · 

' ' •· ---:• . . 
"ITO BruKHO B cneI<TpoMe:J;:pHtfeCKHX H3MepeHHJIX, npHMeHeHa 
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PHC; 2. 3ap.HJJ:O'IYBCTBHTeJII,HhIH rrpe.D:yCHJIHTeJib, CHCTeMbl '• 
IIO.D:KJIIO'JeHH.H .D:eTeKTOpOB_ H ocyme~TBJieHH.H. o6paTHOH CB.H3H 
/H - HHTerpa Top/. 

~ --.J~ 

cxeMa rrpe.D:YCHJIHTen11../IIY./ c eMKOCTHoii o6paTHoii CB.H3bIO . 
/pHC. 2/ •. ,Ha pHC. 2 IIOKa3aHbl -B03M0:>l\Hbl~ rro,nKJIIOtJel{H.H 
rr.rr.~:· H CHCTeMbl ocymeCTBJieHH.H o6panioii. CB.H3H,. rrpeH~ 
MyiqecTea H He.D:OCTaTKH KOTOPLIX paccMOTpeHbI a13- 5 ~Ha3-

HatJeHHe crreKTpoMeTpH'IeCKoro ycHJIHTeJI.H /JIY/ CBO.D:HTC.H 
K JIHHeHHOMY ycnneHHIO. aMIIJIHTY.D:bl BbIXO.D:HOro CHrHaJia 
H <iiHJibTpanHH rnyMa rr:rr.JJ:. H IIY. B' ':HOM "6noKe HaXO.D:.HTC.H 
<liopMHPYJOIQHe nerrH, KO.TOpbie oripe.D:eJIHIOT tJaCTOTHbie xa
paKTel)HCTHKH ec·ero .. ycHjIHTe_JibHOro TpaKTa, 3aMeTHO 
BJIH.HIOIQHe Ha 3HepreTH~_ecKoe pa::1pern·eHHe H 3arpy30tJHhle 
CBOHCTBa CHCTeMbl B, nenoM. 

OT JIY CHrHaJihl IIOCTyIIaIOT Ha 6JIOK aMIIJIHTY.D:HO-nH<li-
' poeoro .. npeo6pa3oea Ten,i: / AU.II/ H MHoroKaHaJibHoro 3a -
IIOMHHaIOIQero ycTpoiicTBa /MO3Y /. XapaKTepHcTHKH 3THX 
6JIOKOB - /qacTOTa reHepaTopa AU.II H BpeM.H o6paIQeHH.H 
K _ .M03Y/ . orrpe.D:e]!.HIOT MaKCHM~JibHYIO CKOpOCTb CtJeTa, 
a •HH0r.D:a H 3HepreTHtJecKoe -pa3perneHne crreKTpoMeTpa f/ 
/exo.D: AU.II pacctJHTaH Ha CHrHaJI orrpe.D:eJieHHoii .D:JIHTeJih~ 
HOCTH, H tJaCTO OIITHMaJihHbie IIOCTO.HHHbie <IiopMHPYIOinHX : 
nerreii He COBIIa.D:aIOT C 3THM 3HatJeHHeM,/( H3 MO3Y ·;;:
<IiopManH.H rrocTyrraeT Ha 3BM_, r.D:e IIJ>OH3BO.D:HTC.H cooT-
eeTCTBYJOinaiI ee o6pa6oTK8.. , . 

. 'CHCTeMa cni.6HJIH3aUHH .HBJI.HeTC.H BCII0MOra TeJibHbIM 
6JIOKOM, KOTOpbIH II03BOJI.HeT rrpoBOJJ:HTb _.D:JIIii:eJihH_bie :0:3- -
MepeHH.H. liHTeHcHMe't'p /H/. rrpHMem1eTc·11 ,z:foJi: KoHtpon,i: · 
CKOPOCTH CtJeTa /MepTeoe BpeM.H CHCTeMbI/. . . . 
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2.' 3aeUCUMOCTflb 3Hep2emu11ecKOZO- pa3peweH_~JI 
om 3AeMenmoe cneKmpoMempa 

Y'IHTblBa.H ace HCTO'IHHKH myMa, .D:JI.H 3ap.H.D:O'IYBCTBH
TeJibHOro ; ITY H . JIHHeiiHoro . YCHJIHTeJI.H C 0.D:HOKpa THblM 
CR-RC <liopMHpoBaHHeM MO>KHo 3arrttcaTb / 4,d I: . 

" '2 [ 2 2 2 2 
(uE [ aa] J = ACT +ATW +A OT_+ A co6 lg+ 

[ ,\2 · ,\2 ,\2 2 2 . 2 
+ uR+ua+uk+AM+A_OCTlny +(AE)_ann"' 

. -- 2 4, 52 2 o, 6 . _ 2 - 2 
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- 1 1 q 2 2 

+ kTr [(-+-)+-(I + I JI+ A + A 
- R R 2k T g 3 M OCT 

C H 
/1/ 

r.D:e /j,_ CT - pa3perueHHe, CB.H3aHHOe co _cTaTHCTH'leCKHMH 
<limoKTyanHHMH o6pa3oBaHH.H 3apR.D:a: F ·- <Iia:icTop ·<1>aHo; 
/j,_ TW - pa3pemeHHe, CB.H3aHHOe C TennOBblMH myMaMH B 

n.n.JJ:. ; eenH'IHHa Tennoeoro rnyMa 3aBHCHT OT conpoTHB
neHHR ii TeMnepaTypbI KpHcTanna, rrptt11eM pacnpe.ri;eneHHe 
paaiioMepHo B nonoce 11aCTOT OT O .D:O oo; AoT - pa3perne
HHe, _CB.H3aHHoe. c o6paTHhIMH TOK.aMH 11epe3 n.rr • .ri;. ;-:. 3TH 
TOKH CKJia.D:bIBaIDTC.H H3 .D:BYX COCTaBJI.HIOIQHX: o6t.eMHble 
/ .D:H<ii<liY3H_Ol;IHbie H reHepanHOHHbie/ H noaepxHOCTHble / CHJib
HO 3aBHCRIQHe OT CTerieHH OKHCJieHH.H, 3arp.H3HeHH.H ·n 
1<a11ecTBa o6pa6oTKH KpHcTanna/ TOKH; A co6 - pa3pemeHHe, 
C HeO.D;HOPO.D:HOCTblO co6HpaHH.H 3ap,i:.ri;a no 06'beMy' .ri;eTeK
Topa; AR - pa3perneHHe, o6ycnoaneHHoe TennoBblM myMoM 
pe3HCTopoa, napannenLHo· no.D:1<mo11emih1x I< 3aTBopy none
aoro TpaH3HCTopa /IlT/;Termoaoii myM pacnpe.ri;eneH paaHo
MepHo B nonoce qacToT OT O .D:O,oo;AJ-pa3perneHHe, o6ycnoa
neHHoe_ myMOM TOK a 3a TBOpa (I 3 ) ; .D:JI.H KpeMHHeBblX ITT 
npH KOMHaTHoii Te~nepaType !3 "'10-10 - 10-12[a1 H B oc
H0BH0M onpe.ri;enseTCJI Tennoaoii reHepanlieii .HOCHTeneii 
B o6e.D:HeHHOM cnoe;., /:ik . - . pa3peuieHHe, o6yCJIOBJieHHOe 
TeITJIOBblM IIIYMOM. npOBO.D:Rinero KaHa.n:a ITT; cornacifo BaH-
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,nep-3nny 17 I UIYMLI · np0Bo,n11mero KaHana o6ycnoBneHLI 
UIYMOM conpoTHBneHHH KaHana; /i M -pa3peUieHne, o6ycnoB
neHHOC MHKpoclioHHLIMH UiyMaMH; /).OCT- pa3penieHHe, CBH
JaHHOC C UI~OM cxeMI,I, cne,nyromeii 3a BXO,IJ;HLIM KacKa,IJ;OM 
/.< 12~. /i k s/;, a TaK)Ke d>nroKTya:QHHMH, o6ycfIOBneHHLIMH 

. cB,i3LJO Bxo~Horo IlT c ocTanLHoii qacTLro nY/91; S -:. Kpy
. THJHa IlT [ a/e]; I IJ.- o6paTHLiii TOK .n.n .. ,n. [a]; Cu3 -eM

KOCTL JaTeop - HCTOK IlT [ ,jj ]; C8 x- eMKOCTL Ha. Bxo,ne IlT 
. /ncKmo1Ia11 C0 H. C n / [ ,jj ]; r - nocToHHHaH BpeMeHH c1i·op
MHpyromnx :ueneii [ ce1< ]; q= l,6.·10- 19 [K ]- 3ap11,n :rneKT
poHa; k = 1,38.10-23 em. teK/° K -nocTOHHHaH lionL:QMa
Ha; ( ~ E Jann - :rnepreTHtJecKoe pa3peUieHne Bceii nocne,nyro~ 
meii 3neKTpOHHKH. . 

113 e~1pameHHH /1/ BLITeKaroi: · Tpe6oBaHHH, KoTopLie 
npe,nMrnn11roTc11 K 3neMeHTaM cneKTpoMeTpa:' 

a/ Heo6xo,nHMOCTL oxnam,neHHH n.n.,n. - 1 n yMeHLUia-
eTCH; 

6/ Heo6xo,nHMOCTL yBennqeHHH eenH1IHH
0 Re" n Ra 

/ > 10 6 OM/; 
B/ Heo6xo,nHMOCTL npHMeHeHHH IlT c 6onLUIOH Kpy

TH3HOH - oTHouieHHe Cn/ S' yMeHLUiaeT~H; · 
.. r/ Heo6xo,nHMOCTL ·yMeHLUieHHH CA /Jm60·•3a cqeT nno-' 

ma.nu', . JiJi6o 3R 'ctieT rny6HHLI qyBCTBHTenLHOrO cnoH/. 
·1h,1pa>KeHne ,nn11 ·onTnManLHoii nocTOHHHoii$opMit:poBami11 

y,nooHO nony<iHTh nocJie_ ,npe,ncTaBneHHH :rneMeHTOB,' relie
pnpyromnx UIYM, B an.ne ,nByx reHepan>poB· /napaJiJienLHQro 
H nocne,noaa TenhHOro inyMa/ !10!. C:rieKTpanLllaH nnoTHOCTL 
cpe,nHeKBa,npa TH'IHOT'O H8.IlpHmeHHH 'napanneJILHo'ro . UIYMa· 
onpe,nenHeTCH CYMMOH 'cpe,nHHX eenH'IHH llIYMOBLIX TOKOB 
.tieTeKTopa, cortpoTirnnettnii B uenn JaTeopa n To~a JaTBopa 
BLipame~ueM • · · · ·· · · 

-2 
Unap 

= :.!!_. 8 IlTm+a2loT_:1--_~3IR+a4l3 ~w-= ~ ~/iw;. 
2 rr , · c2 w · 2 rr w2 ; 2 ;~ 

.··I,. 

r,ne /~m-.', JO'r ', IR.,.,_ls• ·-· cpe,nH~e I!~riH'I.I_IHLI 1IIY!-{OB~IX_ 
TOKOB .neTeKTopa, conpoTHBnemiii n ·3itTeopa IlT; CI_ - cyM:
MapiiaH ·~MKocift BXO~HOH uenH, CKna.ZJ;LIBaIOll.{8.HCH H3 ri"ii.:. ; 
pa.n.neJILHO. no11:ionotieHIIbIX . eMKOCTeii ,neTeKTOpa, eMKOCTH. 

.-~ .. ~~·~ .-,,;· ·, ~, ,·:-··:.:-,<: .~_}' ~ • ., 

6 ·-~ 

;., 

-~ 

~· 

-.;:... ~... ~ ·~ 

f"' - "-

MOHTama H npHBe,neHHOH eMKOCTH 3apH,IJ;01IYBCTBHTenLHoro 
IlY; a 1 , ••• a 4, b- KOHCTaHThI. 

CneKTpanLHaH nnoTHOCTL cpe,nHeKBa,npaTH'IHOro HanpH
meHHH reHepaTopa nocne,noBaTenLHoro UiyMa onpe,nenHeTCH 
npeHMymeCTBeHHO · UIYMOM KaHana IlT / 7 I H HMeeT BH,n 

2 
2 a M Cn 1 

U = - .:..._ (1 + ~) /).w c: - A L\w 
nocn 2rr S CI 2rr ' /3/ 

r.ne a = const; M paBHHeTCH 0,5 +0, 7 n JaBHCHT OT 
pemHMa IlT. 

. Tor.na OilTHManbHLie 'IlOCTOHHHLie cliopMnpoBaHHJI T OilT 
,nnH O,IJ;HOKpaTHOro H ,IJ;B~KpaTHOro .nnclicliepeH:QHpOBaHHH(mt 
a TaKme H n -KpaTHoro HHTerpnpoeaHHH npn r1J.Hcp=1irnT pae-
Hbl 

T 
1 ,l~, = 

OilT m=l 
y2n-1 B 

/4/ 

- -
T 

_ y3 A 

OnT m=2.- v-. 
y2n -1 B /5/ 

B 'laCTHOCTH, ,llnH m= 1 H n= 1 HMeeM ! 4
/ 

2 . . 1... 
0,6(C.u+Cax+C0) + 0,15Ca3 ¼ 

r [ceK l=l·-------------1. 
onT S/Ra+S/Rc+On+l3)Sq/_2kT /6/ 

Bh!6op rHHT = r/J.HIP o6ycnoBneH onTHManLHOCTLIO no oT
HOUieHHro· K pactJeTHoMy pa3peUiaromeMy BpeMeHH n nepe
rpy3KaM, XOTH npn ,nByKpaTHOM .nn<l>cliepeH:QHpOBaHHH npH 
3TOM nonyq&.eTCJi He6onLUIOe yxy,nUieHHe COOTHOllleHHJI CHr
Han/inyM /12~ 

Ecnn r > r om.· , npeo6na.naroT napannenLHLie UIYMLI, ecJIH 
r < r onT - nocne,noea TenLHLie UIYMLI. Ilomracenne napan
nenLHLIX UiyMOB yBenn'IHBaeT T OilT , H npH 3TOM ynyqUiaeTCH 
pa3peWeHBe. 0.ZJ;HaKO B TO-~e BpeMH YXY.ZJ;WaeTCJI 3arpy-
30'1HaH xapaKTepHCTHKa CHCTeMLI, 'ITO npHBO,Zl;HT K yI1IH
peHHIO JIHHHB 3a C'leT uano:>KeHHii. 
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3aMeTHM, 'ITO MHKpOqJOHHbie IIIYMbl HBilHIOTC.II napan
nenbHhIM HCTO'IHHKOM IIIYMOB. ·cne,noBaTenhHO, HX npncyT
CTBHe IlOHmKaeT T 0ilT H yaennqnaaeT MIIHHManhHOe 3na
qenne IIIyMa. 

3. IIpeoycuAumeAb 

O6UlaH TeOpHH npoeKTHpOBaHHH cneKTPOMeTpH'IeCKHX 
IIY ,nnH pa6oTbl C n.n.,n. o6CTOHTenhHO H3IlO:>KeHa B pa6o
Tax I 1 , 3 , 4 , 6 , 13 I, r ,ne paccMoTpeHhI ace HCTO'IHHKH rnyMa 
H ,naHbl qJOPMYilhl ,nnH HX pactJeTa. 

CxeMa npHMeHHeMoro HaMH 3ap11,notJyBCTBHTenhHOrO 
IIY c pe3HCTOpHoil: o6paTHOH CBH3hIO npnne,neHa na pnc.3113~ 
IlapaMeTphI nxo,nnoro KacKa,na /cxeMa no,nKmoqe11n11 ,ne
TeKTopa, TIT, C O , Rn , Re / BhI6npannch KOJIKpeTHO 
B 3aBHCHMOCTH OT napaMeTpOB npnMe1111eMoro ,neTeKTopa. 
BonpOChl OilTHMH3a:U:HH paCC11,faTpHBaIOTCH HH:>Ke. 

-Ee 

3JM 

RN 

4 

Pnc. 3. Ilpn11:u:nnnanhHa11 cxeMa npnMe1111eMoro npe,nycnnn·
Ten11. 

4. Jiu,,eiiHblU ycuAumeAb 

TeopeTH'IeCKHH ananH3. cpaniuiTenhHhl2(: xapaKTepHCTHK 
npnMtrnneMhIX. qiopMnpcrnaTeneii HMnynhCOB OT n.n.,n. npo
ne,nen ,nocTaTotJHO nonno · I 1 • 3 • 10 - 12 I. Ilpnn:u:nnnanhHhie 
cxeMbl HC~Qilh3_yeMhIX. HaM~ ycn:nnTeneii "npe,n9Tanneiih1 Ha 
pnc. 4 n 5. · · · 
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◄ PHJ. 5. 2-an npHHUHnnam,HaH cxeMa npHMeHHeMoro nu
HeHHoro YCHilHTen11. 

YcHnHTenh Ha PHC. 4 HBnHeTCH MOAH«!>HKaUHeH ycHnH
Ten11 I 14 • 

15 I. Pacnono)KeHHe nepnoe n11«1>4>epeHUHPYIOl.QeH 
CR -uenH nocne BXOAHOH ceKUHH yMeHhWaeT nepoJITHOCTh 

HailO)KeHHH HMilYilhCOB B OCHOBHhIX ceKUHHX. Pe3HCTOP 
'Rlcny)KHT nn11 "KoMneHcauu11 nonroca nyneM", ycTpaHJIIOl.QeH 
Bhl6poc o6pa THOH nonHpHOCTH npH npoxo~eHHH CHrHanon 
C 3KCilOHeHUHanhHhlM cnanoM 50-500 MKCeK qepe3 nepBhlll 
«!>nnLTp. Ha nxone )Ke pacnono)KeH HHBepTop, no3nonJ1IOl.QHH 
nony'IHTh Bh~XOAHhie CHrHanhI o6eHX nonHpHOCTeH. B CXeMe 
npHMeHeuo «l>opMHPOBaHHe KBa3HrayccoBCKoro THna, KO· 
Topoe peanH3yeTCJI KoM6HuauH,eH nn«!>«!>epenu11py101Qeii RC-ue
no'IKH C n ·KacKaAHhIM HHTerpaTopoM Ha aKTHBHhIX «!>HnhT· 
pax. IlepeKnIO'laTenh BT.oporo n11~epe11u11ponaHHJ1 pacnono
)KCl{ 3a «l>opMHPYIOI.QHMH ceKUH.JIMH. 

B cxeMe Ha p11c. 5 KacKan nepnoro nml>cliepeHUHPOBaHHH 
HMnynLca c "KoMneHcauHeH nonroca HyneM" nonKnIOtJeH 
nocne yc11n11TenJ1•4>a30HHBepTopa H KacKana HHTerpHposa
HHJI Ha RLC ·KOHType I 16! . ,n:anee HAeT YCHilHTenh C pe
rynHpyeMhIM Ko3cfJcfJ11u11eHTOM yc11neHHH H BTOpOH RLC ·KoH
Typ. 3TOT KOHTYP IlOAKilIOtJae TCH n116 0 KaK HHTerpa TOP' 
nH6o KaK KaCKan OAHOKpaTHoro AH~epeHUHPOBaHHJI Hon
HOKpaTHOro HHTerpHposaHHH, l{TO naeT 6onhWOH K03«!>cliHUHeHT 
nepenatJH UCilH /l 7/ H COOTBeTCTBeHHO yMeHbWeHHe IlpHBe• 
neHHoro KO sxony wyMa yc11nuTen11. OKoHe'IHhIH KacKan 
OXBa'leH rny6oKOH o6paTHOH CBH3hl0, 'ITO onpenenHeT Ma
nyro HenHHeHHOCTh H HH3K09MHhIH BhIXOA. IloCKOilhKY OAHU 
RLC ·KOJITYP 3KBHBaneuTeu ABYM HHTerp11py10IQHM CR -ue
Il.RM /lB/, TO npH onuoKpaTHOM n11«1>cfJepeHUHPOBaHHH KpaT
HOCTh HHTerpHpoBaHHH panua 4, a npH nnyKpaTHOM AH~e
peHUHPOBaHHH - . 3. 3Ta KpaTHOCTh noc-raTO'IHO 6nH3Ka 
K OilTHManhHOH /11/, 

5. OnmuMU30flUJI cucmeMbl oeme1<mop- npeoycu11ume11b 

B 3aBHCHMOCTH OT KOHKpeTHOH cfJH3H'leCKOH 3aAatJH 
/BHA perHCTpHpyeMhIX tJaCTHU, Tpe6oBaHHH K 3~eKTHB• 
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HOCTH, 3HepreTH1-IeCKOMY H BpeMeHHOMy paJpemeHHio/ npH

MeHHJIHCh pa3JIHqn1,1e ,D;eTeKTOphl, xapaKTepHCTHKH KOTOPhIX 

IlPHBe,D;eHhl a Ta6n. 1. KaK BH/lHO, OCHOBHhie napa.MeTphl 

Il.Il./l. /eMKOCTh, 06'1,eM, o6paTHhie TOKH/ 3aMeTHO OTJIHqa

lOTCH .npyr OT .npyra, H 3TO Tpe6yeT OilTHMaJihHhIX cxeM 

IlO/lKJIIOqeHHH CHCTeMbl ,D;eTeKTop-ITY /pHc. 2/ H BbI6opa 

ITT /1/. HmKe paccMaTpHBaIOTCH cnoiicTaa HeCKOJihKHX 

xapaKTepHhIX rpynn ,D;eTeKTOpOB, TeXHOJIOrHH H3rOTOBJieHHH 
KOTop1,1x onHcana a / l9, 2 0, 23, 24 l. 

-10 
a/ C/l::S. 5 nrfr, Ill, 10 a 

K 3Toii rpynne oiHOCHTCH .neTeKTop1,1 N!!N2 1,2,9,10,12. 

3.nec1, nyqme BCero BhlilOnHHIOTCH ycnOBHH BhICOKOro 3Hep

reTHqecKoro paJpemeHHH /1/, TaK KaK eMKOCTh C/l Mana; 

TOK I /J. Man; MO)KHO npHMeHHTh cxeMy ranbBaHHqecKoro 

IlO/lKJIIOqeHHH Il.Il./l. /pHC. 2B/ - H Ra OTKnroqaeTCH. ITo

CKOnhKY eMKOCTI, Mana, MO)KHO BhI6pa Th ITT c Man1,1M 

Cu3 ,Man1,1M /3 "'10-
11 

a H xopomeii KPYTHJHoii S "'5 Ma/e. 
ITpH oxna)K,D;eHHH ITT /lO HeKOTOpoii OilTHMaJihHOii TeMne

paTyp1,1 /
4

/ ero xapaKTepHCTHKH JaMeTHO ynyqmaIOTCH; 

HMeeT CMhICn YBenHqenHe Be.n:HqHHhl Re /lO 4, 7. 10 6 OM 

H yMeHhllieHHe Co /lO "" 0,5 n(ft. XapaKTepHCTHKH npH-

. MeHHeMhIX ITY C yKaJaHHeM 3neMeHTOB BXO/lHOro KacKa,D;a 

npHBe,D;eHhl B Ta6n. 1. KOHKpeTHhie BenHqHHhl cornacno 

/4/, /5/, /6/ ,D;aIOT 3HaqeHHH TOUT md ,n==4 = 2 MKCeK; 

TOUT m ==2. n == 4 = 3 MKCeK. 3aMeTHM, qTo Hcnon1,3yeMhle 

AU:IT /21, 2 2/ .naBanH BOJMO)KffOCTh pa60TaT1, c HMnyn1,ca

MH, HMeIOIQHMH cl>poHT 8 MKCeK Ir S 2 MKceK/. 

B KaqecTBe npHMepa Ha PHC. 6 npHBe,D;eHhl cneKTp 

y -nyqeii 
241 

Am, CHHThIH C IlOMO{QhlO Ge(Li) -.neTeKTopa 

Nd, H cneKTphI KOHBepCHO.HHhIX 3neKTpOHOB 152 Eu H 2 07 Bi , 
CHHThie c noMOIQhIO Si(Li)-.neTeKTopa N210· H Si(,1u) -.ne

TeKTopa N212. 3aMeTHM, qTo BhICOKOe 3HepreTHqecKoe 

paJpemeHHe B cnyqae 3apH)KeHHhIX qacTHII nonyqHTh 3a

TPY/lHHTen1,no HJ- Ja npo11ecc0B, npoTeKaIOIQHX .no nona,D;a

HHH ~aCTHII B qyBCTBHTeJihHYIO o6JiaCTh ,D;eTeKTOpa. 

6/ C;j> 5 nrfr, l,p. > 10-10 a 
K 3Toii rpynne OTHOCHTCH .neTeKTop1,1 N2N2 3,4,5,6, 7. 

B 3TOM cnyqae IlPHMeHHJIHCI, cxeMhl IlO/lKJIIOqeHHH C pa3-

,D;eJIHTeJihHOii eMK.OCThlO - PHC. 2a. ~JIH nonyqeHHH BhICOKoro 
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:mepreTH'·leCKOro pa3perneHHH /.IJ.nH yMeHbllleHHH C/S /1// 
HY)KHO rrpnMeHHTh IIT c 6onhrnoii KPYTH3noii; TaK KaK rrpn 
:meprHH 6onhllle 500 1(3(3 OCHOBHOH BKna,IJ, B 3HepreTnqec~ 
Koe pa3pernenne ,IJ,aeT ,IJ,eTeKTop ( ~CT ), ,IJ,nH perncTpaunn 
DhICOKO3HepreTHqecKHX y ·KBaHTOB He Tpe6yeTCH oxna)K
,IJ,eHHH IIT. BennqHHbl 3neMeHTOB BXO,IJ,Horo KaCKa,IJ,a rrp1rne
,IJ,eHbl B Ta6n. 1. 

3aBHCHMOCTb 3HepreTnqecKoro pa3perneHHH H 3qJqJeKTHB· 
HOCTH OT rrapaMeTpOB Ge(Li)-,IJ,eTeKTOPOB IIOKa3aHa B /t 91. 

B/Ca2:5 n(J; fa.,,, 10-6 a 
3TOT cnyqaii peann3yeTCH B pa6oTe C KpeMHHeBbIMH 

,IJ,eTeKTOpaMH rrpn KOMHaTHOH TeMrrepaType - ,IJ,eTeKTOphl 
H2H2 11,13 /Ta6n. 1/. B cnny 6onhrnoro 3HaqenHH Ill 3,IJ,ecb 
Henh3H rronyqnTh BhICoKoe 3HepreTnqecKoe pa3perneHHe. 
CxeMa IIO,IJ,KmoqeHHff II.II.,IJ,. H IIY rrpe,IJ,CTaBneHa Ha pnc. 2a, 
a xapaKTepHCTHKH IIY. - B Ta6n. 1. B Kaq.ecTBe rrpHMepa 
Ha pnc. 7 rrpHBe,IJ,eHbl crreKTP KOHBepCHOHHblX 3neKTPOHOB 
207 Bi H crreKTp a -qacTHU 241 Am + 239 Pu+ 244 Cm, CHHThIH 
C IIOMOIUhIO Si ( Au) - ,IJ,eTeKTOpOD. 

6 . .3aKIIIO'-leHUe 

Ha 6a3e rrpoBe,IJ,eHHoro ananH3a 3neMeHTOB H 6noKOB 
crreKTpOMeTpnqeCKOH CHCTeMhl CO3,IJ,aH KOMIIneKC arrrrapa
TYPhl ,IJ,nH H3MepeHnn 3HepreTnqecKoro.pacrrpe,IJ,enennH H3· 
nyqeHHH pa.IJ.HOaKTHDHhIX HYKilH,IJ,OB. IIpocToe H Ha,IJ,e)KHOe 
perneHHe 3neKTPOHHbIX cxeM IIO3BOnHnO nonyqaTh CTa6Hnh
Hhle crreKTpoMeTpnqecKne xapaKTepHCTHKH xopornero Ka
qecTBa. 3a BpeM.n 3KCIInyaTa·unn arrrrapaTyphl /6onee .IJ.BYX 
neT/ BhmonHeHhI nccne,IJ,oBannH caoiicTB p.H,IJ,a pa,IJ,HOaKTHBHhlX 
HyKnH,IJ,OB B o6naCTH naHTaHH,IJ,OB H aKTHHH,IJ,OB. 

AnTOphl cqHTalOT CBOHM IIpHHTHbIM ,IJ,OnroM II06naro,IJ,a• 
PHTh, rrpoqi. K.JI.rpoMoBa H KaH,IJ,H,IJ,aTa qJH3HKO·MaTeMaTH· 
qecKHX HayK B.r .KanHHHHKOBa 3a IIOCTO.HHHbIH HHTepec 
K uacToniueii pa6oTe, a TaK)Ke JI.IOpKOBCKoro, ,D;.CpuKa, · 
B.r .CaH.IJ.YKOBCKoro, :0.KpaunKoBy, JI.A.IIepMHKOBY HE.lie
pern 3a H3rOTOBneHHe ,IJ,eTeKTOpOB. 
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Puc. 7. CneKTphI .KOHBepcuoHHhIX :meKTPOHOB 
207 Bi H 

◄ a-11acTHU 239 Pu, 241Am H 244 Cm,H3MepeHHLie c no
MOIUhIO nonynpoBOJJ:HH_KOBhl~ .zi:e,TeKTo_poe, npH KOMHa THOH. 
TeMnepaType. .. -- . _. _ . _ ., , _ _ . 

Jlumepamypa 

@ io.K. A'Ku~oe. IloAynpoeo0HU'KOBbte 
0

0e1lie'Kmopbl 116epHblX 
u311y':leHUU u ux npuM,eHeHue. AmoMU30am, 19,67. 

2. G.Bertolini, .A.Cache. Semiconductor Detectors, Amsterdam, 1968. 
3. C.A.EaAou1i, JI.M.HoaHec11·HlJ. IIT3, H91: 7, 1972. 
4. E.Elad. Proc. /spra Nucl. Electronics Symp.; p.21, 1969. 
5. EE/ad. IEEE Trans. NS-19, No. I, 403, 1972. 
6. E.B.<PerpuAoe. OH.JIH, 13-3101, ,l(y6Ha, 1967.·0 

7. Van der Ziel. Proc. IRE, 50, /848, /962. 
8. B.I'.Cy66omuH. OH.JIH, 13-4503, ,l(y6Ha, 1969. 
9. H . .JI.Ceooe. IIT3, Ng6,-1O8, 1971. · 

JO. A.E.,l(JICUAAecnu. CuzHaA, UJYM u pa3pewa10111a11 cnoco6- •. 
Hocmb ycuAumeAeii. AmoMU3oam, ,1964. . ··· . . 

11. C.H.OpMQH0JICUee. OH.JIH, P13-6219, ,l(y(iHa,. 19~72. 
12. C.P.AepaM6e, C.H.OpA-iaHo:Ncuee. OH.JIH, 6-6603, . 

,l(y6Ha, 1972. . 
13. I.L.Blankenship, IEEE Trans., f,JS-11, .No. 3, 1964. 
14. T.Jla'Kamow. OH.JIH, 13-4161, Jly6Ha, 1968: 
15. E.Fairstein, I.Hahn. Nucleonics, 23, No. II, /965. 
16. C.H.OpMaHoxuelJ.,:"_,OH.JIH, }(13-6210, ,l!y6.._Ha,_ 1972., 
17. C.H.OpMaH0J1Cuee. OH.JIH, 13-9812, ,l(y6Ha, 1972. 
18. C.H.OpMaHoJ1Cuee. OH.JIH, P6-6O52, ',l(y6Ha, 197i:· · 
19. L(.BbtAoe, H.H.EzowuH, M.I'.MapuHoe, T.M.MyMilH.oe, 
. E.II. OcuneH'K0, B.I'. CaH0Y'KOBC'KUii, ,l!.Cpn'Ka, .JI.IOp
: .. _Ko_e~'f___ll_:.Plf.JIH, PJ§;:_p7~9u!JJJ_6Ha,_J972.1-~ ---- -- - _ 
20; E.Eepezu, a:B1>1"Jloe, 'ir.Kpa11u1<oea, Jlu qeH CoH, 

E.II.OcuneHK0,. JI.A.IlepM111<oe(l, B.I' . .T""WU1J, Olf.JIH,; 
PJ3-6830, ,l(y6Ha, 1972. . 

21. TRIDAC-C - specifications an_d operation, intertechnique, /971, , 
22. 3.I'.HMaee u - Op. -OH.JIH, PJO-3.132~ ,l(y6Ha,, 1967 .. 
23. L(.BbtAoe;- H.H.E~owuH, C.OpMa110J1Cuee, .E.II.Ocune.111<0, 

J!. cp.ii1<a, .JI. IOpi<oeci<u. · oH.JIH, 13- 6440, 'fly6ua,. i 912. 
24. L(.Bbt/lQ8, B.B.Ky3HelJ0(!,, E~II.Ocu7!e1t1<0,, 1 ,l!.Cp11Ka, 

![.IOp1<oec1<u.·JIT3, Nil, ·75;'1973.··' ·- ·· 

Py1<onucb nocmynu/l;; 'e u3f>ameAbC1(Uii om6-~'.ti-
12 u10A11 1973 zooa. '. 

17 


