nonynpoBOAHUKOBU AETEKTOPU HA JITbYEHUE
I. MAJTIKO UICTOPUA

1926 r. - Ade un Lepkep 3abenasBat NOBMLLEHME HA MPOBOAHMMOCTTA Ha KpucTanm

npun ob6nbyYBaHe C a-4acTULUN.

1945 r. - BaH XeepgeH - nonyyaBa enekTpuyeckn UMnysicm oT o-4acTuum B Kpuctanm
AgCl.

1955 r. - Menep n [ocuk - repmaHueB NOBBLPXHOCTHO-6apuepeH (Au) geTekTop 3a

CNEeKTpOMETPUA Ha a-4aCTULN.

1959 - 60 r. - NOBbLPXHOCTHO-0apMepHn cunuumeBu getekTopm (Au), pabotewm npm
CTanHa TemnepaTtypa 3a CNeKTPOMETPUSA Ha a-4acTULW.

1963 r. - nbpBuTe Ge(Li) netekTopn 3a y-kBaHTN: J =20 mm,d = 0,5 mm, ~ 1,5 cm®

(paboTelwm Npu a3oTHa TemnepaTtypa).

[Hec ronsmoobeMHuTe (40 HAKOMKOCTOTUH cm3) Ge(Li) n HpGe geTekTopu 3a y-KBaHTH

ca Heobxoaumu npubopu 3a BcsAka nabopatopus Mo AApeHa crekTpockonus (3a y-

cnekTpomeTpus).

Il. HAKOUW CBEOEHUA OT 30HHATA TEOPUA HA NONynPOBOAHWULUTE.
COBCTBEHA Y MPUMECHA NPOBOAMMOCT. KOMMEHCALMUA.

Mpn pasrnexgaHeTo Ha HeopraHWYyHUTE CUMHTUIATOPUM HUE W3Non3yBaxme Bede
€NeMeHTM OT 30HHaTa Teopuss Ha TBbLPAOTO T4Ano. Te ©Ogaxa "WMPOKO3OHHU
nonynpoBogHuMuUn", T.e. MpUM HOpPMarnHW YyCcroBus - wu3onatopu (Quenekrpuum).
MoHokpuctanute Ha cunuuua (Si) n repmanua (Ge), kouto ce wu3nonsysat B
NoNynpoOBOAHNKOBUTE LOETEKTOPWU, Ca TACHO3OHHMU MOSYNPOBOAHULM, C LUMPUHA Ha

3abpaHeHaTta 3oHa okorno 1 eV (npu cumHTUnaTopute ~ 6 eV).

AkO nonynpoBodHuka e uyuct (6e3 npumecu), TOM Cce Hapuya CcobCTBeH

nonynpoBOAHUK, a NpoBOAMMOCTTaA MY - cob6cTBEeHa npoBOoAMMOCT.
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®dur.47. 3oHn B NoONynpoBoAHULNTE.

1. Cob6GcTBeHaTa npoBoAMMOCT ce obycrnaBs OT TOMSIMHHO reHepupaHu ABOWKMU
HOcUTenn (EenekTpoHW K AOyMnKW), Korato HAMa APYrM BBHLWHW NPUYUHU — SAPEHU
NbYeHus, CBETNNHA U T.H.. HocntenuTe Ha 3apsg - enekTpoHU Ha "AbHOTO" Ha 30HaTa
Ha NPOBOAMMOCTTa M OyNKK Ha "TaBaHa" Ha BaneHTHaTa 30Ha - ca cBOOOAHM, T.e. MoraT

Aa ce OABWXaT Noa AeCTBUE Ha enekTPUYHO nore (paBHOMEPHO, a He YCKOpUTenHo!):

V = uE [cm/s]; E B [V/cm]; u B [cm2/V.s] - 1 - NOABUXHOCT Ha HOCUTeNuUTe

[MoaBMXHOCTTa 3a enekTPoHW U AYNKK e pasnuyHa: p.~ 2 + 3 u+; - 3a Si ~ 1350; 3a

2
Ge ~ 3900, kaTo 3aBucK OT Temnepatypata npmbnuamtenHo kato 1/T". INpn cobcTBeHa

NPOBOAMMOCT KOHUEHTpaUMUTE Ha eNeKTPOHNTE U OYMNKUTE ca paBHU:
Ne = NL = N;
MposogmumocTTa e 1/p, KbAeTo p e cneunduyHoTo cbnpoTueneHne B [Q.cm]. 1/p =

enj(u+ + L), KbOEeTo n; [1/cm3] e 00eMHa KOHLEHTpaUusa Ha OBOMKUTE.

MHoro BaxHa 3aBucumocT: ObGemMHaTa KOHLEHTpauus Ha OBOMKUTE CUITHO 3aBUCU OT

TemMnepaTtyparTa:
E ]
n, =bT*? exp( —ﬁ} . E = KT = 8,6.10° [eV/rp].T [rp]

kboeTo: b - KoHcTaHTa, xapakTepHa 3a nonynpoBogHuka; T - abcontoTHaTa

TemnepaTtypa [OK]; Eg - wnpuHa Ha 3abpaHeHara 3oHa [eV].

Mpu cTanHa Temnepartypa [3000K] N yncTn (cobCTBEHM) NONYNPOBOOHULMN:



e ni:3aSi- 1,5.1010 [1/cm3]; 3a Ge - 2,0.1013 [1/cm3] (nopagm no-TacHaTa 3abpaHeHa

30Ha).
e Eg4:3aSi-1,12[eV]; 3a Ge - 0,67 [eV]
e cobcTBeHoO p: 3a Si - 240.10° [Q.cm]; 3a Ge - 65 [Q2.cm]

Ge - petektopu (3a pasnuka oT Si -) He morat ga paboTAT npu cTanHa
Temnepartypa, nopagnm HUCKOTO CU CneLnMdUYHO CbNPOTUBIEHNE, AbITKALLO Ce Ha Mo-
TAcHaTa 3abpaHeHa 30Ha. TepMUYHO reHepupaHuTe HocuTenu obycnaeAT napasvTeH
(WwymMoB) TOK - He CBbp3aH C NbYEHMETO, Ha 4YMnTo POH TpsbBa Aa ce perucTpupa

none3HnA CUrHarn.

0
Mpu oxnaxgaHe, Aopyn camo A0 TemnepaTypaTta Ha TedHus a3oT (77 K), cobctBeHaTa
NPOBOAMMOCT HamansiBa C MHOro nopsiabum KU NpecrtaBa Aa urpae pons (cobctBeHus

NoNynpoBOAHMK Ce npeBpbLUa B (MOYTM)M3onartop).
2. NMNpumecHa npoBOAMMOCT

[oHopHUTe npumMecn aaBaT NOKariHM HMBa B 3abpaHeHaTa 30Ha, MHOro 6m13o o
3oHata Ha nposoaumocTTa (Egq < Eg). Mopagn mankata eHeprya Ha aktmBauus -

E y
MHOXUTENS exp(—ﬁ - MPUMECDHT JIECHO ce "MOHM3Mpa", T.e. OTAaBa E€feKTPOH B

30HaTa Ha npoBOAMMOCT (NOABWXEH), a BakaHuuATa (4ynka) ocTtaBa CBbp3aHa C
npuMecHus atoMm (HenoaBwxHa). [pu goctatbyHO Mankum Egq 6pos Ha cBobogHuTe
ernekTpoHn e npubnuanTtenHo paseH Ha 6poA Ha npumecHuTe atomu. B crnydas
CbNPOTMBNEHMETO (M NPOBOAMMOCTTA) Ce Oonpedensat OT CcBOOOAHWUTE ENEeKTPOHU -

npuMecHa npoBOAUMMOCT OT n-Tun (maTepuan oOT n-Tun). OCHOBHW HOCUTENWN -

€IeKTPOHN.

AHanorMyHo akuenToOpHUTE MpMMeCcU [aBaT JFIOKalHu HuBa 6511M30 OO BaneHTHaTa
30Ha M MNpuM TEepMMYHaA WMOHM3aUMs 3axBallaT EnekTPoOH OT BaneHTHaTa 30Ha
(HenoaBwxeH) 1 ocurypsieaT csoboaHn (NoaBWKHM) OYNKM BbB BaneHTHata 3oHa. B
crny4yas NpoBoAUMOCTTa ce onpefens oT cBO6OAHWU AYyNKU - NpUMECHa NMPOBOANMOCT

OT p-Tnn (MaTepuan oT p-Tun).



TuUnnyHn KOHUEHTpauunn Ha npummecmTte B U3NON3BaHUTE B NOJIynpoOBOOHUKOBUTE

netektopn Si n Ge ca 107 = 107" NPUMECHN aTOMM Ha aToM, UMK 5.10" + 5.10"?

3 y
npumecu/cm”. [pu cTallHa TemnepaTypa NPOBOAMMOCTTa € W3LANO NpuMecHa.
OxnaxgaHeTo [0 HUCKU TeMmnepaTypy He onpaBss HelllaTa, Tbil KaTo nopaau Huckata
eHeprusi Ha akTMBauUUs NMpUMecUTe ocTasBaT MOHM3MpaHW, Aopu 0o Temnepatypu 10 +

0
507K, Toraea, korato cobcTBeHaTa NPOBOANMOCT NMPaKTUYECKN OTCHCTBA.

B Si n Ge atomute Ha 6opa (B), anymunus (Al),ranus (Ga) ca akuenTopHU nNpumMecw,
kouTo 0BycnaBaT p-NpPoBOANMMOCT Ha maTepunana. OcobeHo TpyaHO € OYMCTBAHETO OT
B. He3aBucmmo 4e kpuctanute 3a nosynpoBOAHUKOBUTE AETEKTOPU Ca MHOIO NO-4MCTU
OT Te3u, W3MOM3BaHM 3a MNPOM3BOACTBO Ha TPAH3UCTOPU W MHTErpanHu cxemu (Ha
nopsiabumM), BCE OLE TEOPEeTUYHUTE CTOMHOCTM Ha CneumdUyYHOTO CbNPOTUBNEHME
(cobctBeHa npoBOAMMOCT) He ca pJocturHatu. [MpaBuno: KOMKOTO € MNO-4ucT

MaTtepuana, TofKOBa € No-BUCOKO CNeundnUYHOTO My CbMpPOTUBIIEHNE.
KomneHcauusn:

AKO B maTepuan Cc p-npoBOAMMOCT Ce BbBeae AOHOpeH npumec (Hanpumep Li) -
npuMec ¢ NPOTUBEH 3HaK, Taka 4Ye Oposi Ha cBODOAHUTE AYNKWM ce n3paBHM C¢ Bpos Ha
cBobOgHMTE €enekTpoHM, TO Opoa UM HamansiBa CUNIHO M MaTepuana ocTaBa Ha
cob6cTtBeHa npoBoAMMOCT - i-matepuman. KoHUeHTpauumMTe Ha [OoHOpUTE U
akuenTopuTe nokanHo ce wu3paBHABaT. KoMneHcupaHua martepuan € martepuan cC
M3KyCTBEHO cCb3gageHa "cobcTtBeHa" NpoBOAUMMOCT U BUCOKO  cneumduyHo

CbMnpoTuBIrieHne, oTroBap4LLo Ha cobcTBeHaTa npoBOAMMOCT Ha YNCTUA MaTepuarn.

3a p-Ge ToBa ce noctura 4Ypes KOHTponupaH apend Ha nutuin (Li) B kpuctanHaTa
peweTka (MpyM KOHTponupaHa TemnepaTtypa W €enekTpuyHo none). 3a cbXxaneHue,
nogswxHoctTa Ha Li B Ge npu crarHa TemnepaTtypa € BUCOKa W AeTekTopuTe,
N3roTBeHN no To3m HauyuH, Ge(Li)-aeTekTopun, TpsAbBa Aa ce CbxpaHsBaT BUHAru npu
TemnepaTypa Ha Te4YHus asoT (770K) 3a [Ja He ce OONyCHe HEKOHTponupaH gpend Ha

nutus. MNoHacTosweM Tasm TEXHOOMNSA NOYTU € N30CTaBEeHa.

[lHec ce npousBexaaTt AeTEKTOPU OT CBPBbXYUCT repmaHum - HpGe-geTekTopu , KOUTO

MoraT Aa ce CbxpaHsBaT (HO He u aa pabotaT!) npu ctarHa Temnepatypa. Kpucrtanute



oT HpGe moraTt 1 aa He ca “CBpbX4MCTU”, @ KOMMEHCUPaHU B NpoLeca Ha U3roTesiHe (Mo

Yoxarncku), HO C npumecu, KoMTo He andyHaupaT npu cTanHa TemnepaTtypa.

Hsakou xapakTepuctukm Ha Si un Ge:

7 p [at/icm’].10% Eg Wey
[g/cms] [eV] 3a 1 aBowka
Si 14 3,3 5,0 1,12(300°K) | 3,61(300°K)
1,16(77°K) | 3,76(77°K)

Ge 32 5,3 4,4 0,65(300°K) ;
0,74(77°K) | 2,98(77°K)

Hskoun ouyeBuagHM usBOAM:

al. Ge e no-nogxogsil, 3a y-CnekTpoMeTpusa - no-ronsmo Z (BeposiTHOCTTa 3a
doToedekT ~ z° ).

6/. Si — 3a cnekTpoMeTpusa Ha eneKkTPOoHU (M TEXKM 3apefeHn 4acTuun) - no-HUcko Z -

no-manko obpaTHO pasceinBaHe.

B/. o npyHUMN eHeprusTa 3a obpasyBaHe Ha OBOMKA HOCUTENW B repMaHusi e no-
Marka, OTKOSIKOTO B CUMMLIMSI U KOpernupa C LWMpuHaTa Ha 3abpaHeHarta 30Ha.

y . 0
rl. Nlanon3yBaHeTo Ha repmaHui npu ctarHa temnepartypa (300°K) e HEBB3MOXHO -

3
nma okono 10 NbTK NO-Manko cneynduyHO CbNPOTUBIIEHNE OT CUMULMA.

lll. NIPEOBPA3YBAHE HA EHEPIMATA HA MbPBUYHATA 3APEOEHA YACTULA
B ABOWKU HOCUTENHU

A. ETanm

-12
1. NeHepauuoHeH etan - 10 © s -NMbpBUYHATa 3apefeHa 4YacTvua (eneKkTpoH, o-
yacTvua u ap.) reHepupa "ropewmn” HoCUTeNu, KOUTO OT CBOS CTpaHa CbLO MoraT Aa

reHepupaT Hocutenu. PasMHoOXaBaHeTO Ha HOCUTenuTe cnupa npu crnagaHe Ha

eHepruaTa um nog onpegeneHa crorHoct W > Eg.
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2. Tepmanusauma Ha BCUYKM HocuTenm - 10 S - OO ObHOTO Ha 30HaTa Ha
NPOBOAUMOCT (3a €MEKTPOHNTE) N TaBaHa Ha BaneHTHaTa 30Ha (gynku). ToBa obycnaes
3arybn Ha eHeprvaTa Ha NbpBMYHATA 4YacTuua, KOMTO OTMBAT 3a Bb3OyxaaHe Ha

¢OHOHM (TONNMHA) B KpUCTanHaTa peleTka.

pasMHoOXeHue

A
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®dur.48. Kbm etanute npu dpopMmpaHe Ha curHana ot nonynpoBOLgHUKOB LETEKTOP.

3. PaspgensiHe u cbbupaHe Ha 3apsiga Ha TepManuMaMpaHuTe HOCUTENN B €NEKTPUYHO
none, NPUNOXeHO Ha Kpuctana (BpeMeTo 3a cbOupaHe 3aBUCKM OT MOABMXKHOCTTA,
eNeKTpUYHOTO rorfie M pasmepute Ha Kpuctana). EHepruaTta, wmuspasxogBaHa 3a
obpasysaHeTo Ha eaHa ABovika W e npubnusutenHo pasHa Ha 3 + 4Eq (xapakTepHa 3a
Kpuctana v kopenuvpa C wWwupuHata Ha 3abpaHeHaTa 30Ha), T.e. KoeduumeHTa Ha
nonesHo gercrene e okono 30% 3a npeobpasyBaHe Ha eHeprusi B 4BOMKA HOCUTENN

(BCSKa ABOMKa TepmanusnpaHn HocuTenun “Hocu” eHeprus Eg). 3a MbpBUYEH ENEKTPOH

c eHeprusa 1 MeV (Eg), B Ge ce reHepupaT cpegHo N =E/W = 3,4.105 OBOVIKW.
B. ®dnykTtyauun Ha gBOMKUTe. PasgenutenHa cnocobHOCT (OLEHKaA)

B nonynpoBogHMKOBUTE AETEKTOpWU pasgenuTtenHata crnocobHoct no eHeprum (R) ce
onpegens OT cTtaTucTuydeckute cnyktyaumm Ha 6pos reHepupaHu Hocutenu (N)

npu 3agageHa eHeprna Ha nbpBUYHaATA Yactuua

Ako ponycHeM, 4e Oposi Ha pgsouvkute N e cratuctmyecka BenuunHa c [aycoBo
pasnpegeneHne okosno N (pakgpaHeTo Ha BCSKa ABOVKa € CTaTUCTUYEeCKN He3aBMCUMO

C'b6I/ITI/Ie), TO CTaHOAPTHOTO OTKIIOHEHME €:



o =N =[5

a nonywMpuHaTa Ha pasnpeaeneHueTo e:

Sy, =24/2In2 6 =2,350, =2,35.| EWe

OTHOCUTEJNTHAaTa NonywnpuHa

|E
2,35 | —¢
8=21/2_ W =[AEe=Rj

N E.
w

KOEeTO € BCE €1HO pa3aernnTteriHa CMOCOOGHOCT No eHepruu.

= E.

Mpumep: Ec = 1 MeV = 106 eV; W = 3 eV (Ge); N = 3,3.105 asonkn; AE = 4,1 keV

(monywupuHa Ha nuHUATa B eHeprus); R = 4107 (0,4%)

BegHara ce Bwkga, 4Ye pasgenuTtenHata  CnocobHOCT MO eHeprun  3a
NonynpoBOAHNKOBUTE AeTeKTopu (M nonywmpuHata Ha NMHMATa) € Ha NopsaAbK no-
Aobpa oT Ta3n Ha cuuHTMNaunoHHus getektop (R = 5% 3a 1 MeV no ougeHka, a peanHo
e 7 - 8%). Bucokara pasgenuteniHa CnoCOOGHOCT € HaW-BaXHOTO KayecTBO Ha

nonynpoBOAHNKOBUTE OETEKTOPW.

MHTepecHo e, 4ye e gocTurHaTa pasgenurenHa cnocobHoct 3a 1,3 MeV AE = 1,8 keV; R
= 1,35.10'3 ( T.e., 0,14%) - 19 e no-gobpa OT oueHkata. [pewkata mgsa OT

OOonyCcKaHeTo, 4Ye paxaaHeTo Ha BCAKa ABOWKa € CTaTUCTUYECKN HE3ABUCUMO CbOUTHE -

CbaKTI/I'-IeCKI/I nMame rondma 4act reHeTu4eCKn CBbpP3aHUN paKOaaHUA. Toraga:

FE
Of =, We

kbaeTo F - paktop Ha PaHo. 3a Ge F = 0,1. dakTopa Ha PaHO aaBa "cTecHsiBaHETO"

Ha pasnpegeneHMeTo OTHOCHO HopmanHoto ([aycoBo), nopagW HanMunMeTo Ha

reHeTn4eCkn CBbp3aHu OBOVKM.

Mpumep: Ee = 1,33 MeV; W = 3 eV, N = 4,4.105 asonkn; F =0,1; AE=1,48 keV; R =
1,1.10° (0,1%).



PeanHata pasgenutenHa cnocobHoct 1,8 keV (0,14%) e 6nu3ka go teopetnyHata 1,5
keV (0,1%) kaTo ce uma npeasui, Ye He ce oTymTa 3arybaTta Ha 3apsav no Bpeme Ha
cbbupaHeTo (pekoMbuHaumn, 3anaBsiHE B YMOBKM) U LIYMOBETE Ha €neKkTpoHHaTa

anapaTtypa - 3aps404yBCTBUTENHUA NpeaycunsaTen.
IV. p-n MPEXOA U p-i-n NPEXOA B ENEKTPUYHO NONE

Be3 pa e nogageHoO HanpexeHue (paBHOBECEH p-n npexon), p-n npexoga ce
nonspuavMpa — obpasyBa ce OBOEH CIOM Ha NPOCTPaAHCTBEH 3apsd - U ce nonyyaea
MHOro TbHbK OOeaHeH crnom (B MSCTOTO Ha KOHTakTa) ¢ “BrpageHo obpaTtHo”
enekTpmn4yHo none. (M3BecTtHO BK €, Ye NONynpOBOAHNKOBUTE AMOAN Ce “OTBApAT’ Hamp.

Si egsa npu 0,7 V HanpexeHue B npaBa Nocoka).

Ha onuncaHuTte no-rope siBNeHus ce Abmkn akta, Yye Si — NoOBbpPXHOCTHO-6apunepHu
AEeTeKTopu AaBaTt 3HAYMTENHM MO amnnuTyaa umnyncu (HecnekTtpomeTpuyHm obave !)
npn obnbyBaHe C a-4acTuum 6e3 ga UM e nogapeHo HanpexeHue (CbbupaHe Ha
HocuTenuTe OT “BrpageHoTo” none). B ToBa we ce ybeamte B nabopaTopHus

NPaKTUKYyM KbM KypcCa.

N
L™ KOHLIeHTpaLums

Ha npumMecu

| KOHLIeHTpaLms
L Ha HOCUTEMNU

+ NPOCTPaHCTBEH
| 3apsia

®ur.49. lNoBegeHune Ha p-n npexon 6e3 HanpexeHue.

Bcekun nonynpoBOOHUKOB AeTEKTOp paboTn Nnpu HanpexeHue BKIKOYEHO B “obpaTtHa”

— He nponyckKalia nocokKa.
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®ur.50. lNoBeaeHne Ha p-n Npexon Npu NPUIoXeHo obpaTHO HanpeXxeHune.

Npu nomaBaHe Ha HanpexeHue B 3anupalla MNOCOKka, obegHEeHuss crnown ce
paswupsiBa 3Ha4uTenHo (rMaBHO KbM MaTepuana C Mno-ronamo  cneumguyHo
CbNpoTMBNEHME). VIMEHHO Cb3aageHust No TO3W HayMH ODefHEeH Ha HOCUTENWU Criown
(reomeTpuyHa obnacT B Kpuctana — aa He ce 6bpka CbC 30HUTE!) C ENEKTPUYHO MNose B
Hero e paAvauuoOHHOYYBCTBUTENEH W CIyXu 3a CNeKTPOMETpUs Ha 3apedeHu

yacTmum.

Mpn noBBbLpXHOCTHO-6apuepHuTe Si(Au) aeTekTopmu gebennHaTta Ha obegHEeHUs Crnon
d [cm] 3aBucK oT npunoxeHoto Hanpexenne U n cneumduyHoTo CbMNpOTUBIEHNE Ha
maTepuana p. 3a p-Si:

d=3,3.10"°./pU [cm]
p - [Q.cm]; U - [V]. HanpexeHneto U ce orpaHnyasa oT obpatHuTe (LLyMOBW) TOKOBE

(TemnepaTypHO 3aBUCUMMN) U OT SIBNEHNsITA HA NPOBUB, KOMTO MoraT Aa HacTbMNAT Npu

MHOI0O BUCOKWN HaMpexXeHn4.

OueBngHo €, Yye eJNIeKTPpn4eCKus KanauuteT C Ha pP-n npexona 3aBUCK OT MJiowTa Ha

npexoga S (nponopumoHaneH) n e obpaTtHo nponopunoHaneH Ha gebenvHarta d (T.e. ~
1/,/U). 3a Si C ~ 1,1.8/d [pF]; S [cm?]; d [cm]. MoBBLPXHOCTHO-GapnepHuTe Si(Au)

OeTeKTOpU 1nMaT nrocko-naparenHa cTpykTypa.
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®ur.51. NoBegeHue Ha p-i-n Npexoq Npu NPUNoXeHo 0OpaTHO HaNpeXeHune.

KoraTto ce nsanonsyBa KoMneHcupaH (Mnu CBPBbLXYUCT) maTepuan, ce cb3gasa p-i-n
npexod. lNpu npunaraHe Ha oGpaTHO HanpeXeHue Ha p-i-n npexoga, obegHeHaTta
obrnact 3aema uysnara i-obnact B Kpuctana (Lenus noteHuynan naga BbpXxy Hed, Tbi

KaTo T4 € C Han-BUCOKO cneumduyHO CbNpOTUBIIEHNE).

HeTexkTopun c p-i-n npexopq (rnasBHo oT Ge ) ce U3roTBAT, N KaTO KOAKCUanHu CTPYKTypu
(ronsmo-06eMHM OeTeKTopuM 3a rama-CrekTpoMeTpusi), U KaTo MfocKo-napanenHu
CTPYKTYpPW (3@ CNEKTPOMETPUS Ha MeKO X- 1 rama-nbyeHue). Npyv nnockonapaneneH
p-i-n npexog B i-ob6nactta MMa XOMOreHHO EefeKTPUYHO Mofe, B KOeTO ce ABmkaT
(cbbupaTt) HocuTenuTe. YBennmyaBaHeTO Ha HanpeXeHMeTo caMo ckbcesiBa (nogobpssa)
BpeMeTo 3a cbbupaHe Ha 3apsaunTe, 6e3 ga NpoMeHsa reomeTpudTa Ha obegHeHarta

obnacr.

MocTosiHHMA WyYMOB TOK (MpU 3a4afeHO HampexeHue W 3anyleH npexon) ce
onpenens OCHOBHO OT cobcTBeHaTa MPOBOAMMOCT MpU 3ajajeHaTta TemnepaTypa -

TemnepaTypHO reHepupaHu HOCUTENN.



V. 3APSOYYBCTBUTENHM MPEAYCUNBATENM (34ny) C TONEBU
TPAH3UCTOP

RC BH
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®ur.52. OnpocTeHa cxema Ha BxofsLaTta YyacT Ha 3apaodyBCTBUTENEH

npegycunearten (4eTekTop ¢ eQuH U3onupaH Kpamn).

3a amnnuTygarta Ha naxoasawms umnync (Uysx) umame:

QK,

U p—
n3x ccyM

Ccym = CoKo + Cp; CoKo = Cexs; Cq=~ 10 pF; Co~ 0,5+ 1 pF;

Toraa: Uysx = Q/Cq - amnnuTtygaTa Ha n3XoasLms CUrHan 3aBucu camo oT cbbpaHus

3apag Q v He 3aBucy OT kanauuTeTa Ha aetektopa C,. 3a Ge getektopn Uysx = 50

mV/MeV norbnHata eHeprus.

Tvi kato Ry >> Ry (1GQ), To paboTHOTO HanpexeHne Upae CE NosiBABa Ha BXoda Ha
3aps4ovyBCTBUTENHUS NpegycuneaTesl U1 € HeobxoauMm pasgenutesniHus KoHOeH3aTop
Cp, KonTto TpaAbBa Oa ro uabpxu. 3aTBopa Ha NOMEBUs TPaH3UCTOP MMma MnoTeHuuan,
6nm3bk Ao 3emsita. PaboTHata My Touyka ce nogaobpxa 4ype3 TOKOBa oTpuuaTeniHa

obpaTtHa Bpb3ka npes ronamo cbnpotueneHne R (R = 10°Q = 1GQ).

Heynob6cTBO: Bbp30TO NogaBaHe MnNu cBansiHe Ha BMCOKOTO HanpeXeHue HaBexaa
3apsn npe3 Cp 1 npobuBa 3aTBopa Ha MofeBust TPaH3UCTOP (KOMTO e Hal-ckbhaTta
yact B 34IlY, b1 kaTo € nogbpaH No wymoBM XxapakTepuctuku) lNpun Tasm cxema
3agbrkuTenHo Tpsbea ga mva RC rpyna ¢ goctaTtb4yHO Abfra BpemMe-KOHCTaHTa.

Bu1cokoTo HanpexeHve ce nogasa npes Hes.
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®ur.53. OnpocTeHa cxema Ha BxofsiliaTa 4acT Ha 3apsiiodyBCTBUMTENEH

npegycuneBarten (4eTekTop ¢ ABa U30nMpaHn Kpas).

Ha ropHata durypa e npuBegeHa cxema, KOSTO He € YyBCTBUTESTHa KbM CKOpPOCTTa Ha
nopgaBaHe Ha BMCOKOTO HanpexeHue. [lopagn ToBa, 4e Ry >> Ry, “gonHus” kpan Ha
aeTektopa e npu noTeHuman 6nusbk Ao 0 V 1 e ocbluecTBeHa ranBaHM4YHa Bpb3Ka
KbM 3aTBOpa Ha MoneBus TpaH3uCTop (pasgenuTenHus koHaeHsatop Cp, He e
Heobxogum). Heypo6cTBo: [leTektopa TpsbBa Aa € C ABa M30NMpaHu Kpasi, KOeTo
TEXHOSOMMYHO € MO-TPYAHO ocbluecTBMMO (kaTo ce mma npegsug, Ye Ge kpuctan
TpsibBa ga ce oxnaxga, € HeobxogMm [OOBLP TONSIMHEH KOHTAKT C Xflagonposoaa).

Candumpbt (Al,O3) € eanH OT MankKoTO MaTepuanu, KOWTO OcurypsiBa BMUCOKa

TONMONPOBOAHOCT NPU MHOro A06pK CBOWCTBA KaTo nsonaTop.

3apsagodyBCTBUTENHUTE nNpedycunBaTtenu 3a MNOBbPXHOCTHO-6apuepHute  Si(Au)

AETEeKTOpU MMaT HsIKoM ocobeHOCTM nopagu ToBa, 4e Npu cTaHa Temnepatypa

aeTekTopute umat 3HauuTenHun Ttokose (R; ce nsbupa no-manko) n ronam kanauuteT

Ch. Tovi kato wymoBete Ha 34YIY 3aBucAT OT KanauuTeTa, BKIOYEH Ha BXOAa,
MOHSAIKOra Ce W3Nnomn3BaT HSAKOMKO MOMIEBM TPAH3UCTOPA BKIOYEHU napanenHo
(noBuwaeBa ce cTpbMHOCTTa). HO TpsibBa ga ce Tbpcu ONTUMYM, TbM KaTto TOBa

BKIOYBaAHE yBENMYaBa LWYMOBMS TOK (Npe3 3aTBOpUTE), NapaneneH Ha BXxoaa.
dopma Ha umMnyrnca oT 3apsiA04yBCTBUTENHUSA NpeaycunBaren

Ha npaktuka nopagwn ronsimaTta BpemekoHcTaHTa Ha 34l1Y, curHana Ha u3xoga uma
CTPbMEH npeaeH poHT M Abnra "onawka" n e HerogeH 3a amnnuTygeH aHanua. 3a no-
HaTaTblWHa obpaboTka - ycuneaHe u dopmMupaHe - Cce M3Non3yeBaT JMHENHU
ycuneaTenun C HSKOMKO nocnegoBaTtenHn andepeHumpaHma M MHTerpupaHms Ha
nMnynca (akTMBHO dpopMupaHe), 3a nonyvyaBaHe Ha eaHononspeH unu GunonsipeH

CuUrHan, 4YmAatTo amnnntyaa € nponopunoHariHa Ha eHeprmata Ha 4yactuuarta, oTaesneHa



B KpucTana. AMNNUTYOHUS aHanu3 Ha Taka obpaboTeHuTe curHanu gaBa B KpaviHa

CMeTKa CreKkTbpa Ha U3cnenBaHOTO NbYyeHne Ha ekpaHa Ha MAA.

Q NbJieH curHan

EJ1eKTPOHN

AynKku

v

®dur.54. dopma Ha umnyrca oT 3apsaao4vyBCTBUTESTHUSA NpeaycuneaTern.

YecTo uanata Bxogsuwa Yact Ha 34IY ce pasnonara BbTpe BbB BaKyyMHUSI KpUOCTaT,
3aedHo C KpucTana (oxfageHa oo a3oTHa Temnepartypa), KoeTo nogobpsia LWymMoBuTe

XapakKTepncTtukm Ha cncremara.

VI. TEXHOJTIOIMMA N KOHCTPYKUUA HA NONYNPOBOAHUKOBUTE OETEKTOPU
A. KoakcnanHu geTtekropu 3a rama-nb4yeHue

3a usrotBaHe Ha Ge(Li) getektopu ce umsnonsyBa p-Ge. Ypes gudysms Ha Li (ot
NOBBLPXHOCTTA Ha UMNMHObPa HaBbTPE) ce MoflyyaBa KOMMeHcupaHa i-obnact (c
BMCOKO crieununyHo cbnpoTtueneHue). o octa Ha kpuctana octaBa No-HUCKOOMHa p-
obnact, a Ha okonHaTa NoBbpPXHMHA - N-06nacT (HUCKOOMHa, CUIHO nermpaHa c Li).
Mpn petektopute OT cBpbxyuncT repmaHun (HpGe), n- n p-obnactute ce cbagasar

ype3 AONbJIHUTEJTHO NermpaHe.



dur.55. Cxema Ha Kpuctana Ha koakcmaneH Ge(Li) getekrtop.

YyBcTBUTENHUTE 06emMu (i-obnacT) npu CbBpEMEHHUTE KOAKCUanHu geTekTopu moraT
Aa OOCTUrHAT HAKOSKO CTOTUH cm®. TpsabBa ga otbenexunm, Yye TbproBckata LeHa Ha

AeTeKkTopuTe e NpubnuanMTenHo NpornopunoHanHa Ha YyBCTBUTENHUS 06eMm.

BopbaTta 3a ronam uvyeBcTBUTENEH obem e 6opba 3a no-ronsima ePeKTUBHOCT Ha
AeTeKTopa (OTHOLWEeHWe Ha norbfiHaTUTe Ype3 poToedheKkT y-KBaHTU KbM Opos Ha

nonagHanutTe B YyBCTUTEITHUS 06eMm).

MNpn 3aganeHa eHeprvsa Ha rama-kBaHTuTe (E,). no-ronamarta gebenuHa (d) osHavasa
noBeye CcbOMTMA Ha NbNHO nornbwade. lpu 3agageH obem M reomeTpus Ha

JeTeKkTopa, e(eKTMBHOCTTa € (PYHKUMA Ha eHeprnata, OOKOSIKOTO KoeduumeHTa Ha

nornbuade p = pu(E,). C noBuwasaHe Ha eHeprista Ha rama-kBaHTTe eeKTMBHOCTTa

-u(E)d
Hamansea, kaTo ocTaBa nponopuuoHanHa Ha (1 - e H(E) ).

Kpuctana ce Hamupa BbB BaKyyMeH KpuMOCTaT B TOMSIMHEH KOHTaKT C XNagonpoBOA
(Men), Apyrnsa Kpan Ha KOUTO € NOTOMEH B TeYeH a3oT (770I<). CoblecTByBaT pasnuyHu
KOHJUrypaumm Ha Kpuoctata B 3aBUCUMMOCT OT eKCrnepuMeHTanHuTe 3agayv
(sntounTenHo n “U”-obpaseH). Bcnukn Ge getektopn B MOMeEHTa Ha paboTta TpsibBa aa
ca oxnageHn. Te He wmoraT ga paboTaT npu cTamHa Temnepartypa (Beye bGelue
KOMEHTMPaHO MO- Harope), Tbi KAaTO TOraea, Nopaan Markarta LWnMpuHa Ha 3abpaHeHaTta
30Ha, UMaT HUCKO cneundunyHO CbNPoTUBIIEHNE (TEPMUYHO reHepupaHe Ha HocuTenn),

A0pun KOraTto ca CbC cobcTBEHaA npoBoANMOCT.
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dur.56. Cxema Ha KOHCTpyKuuaTa Ha Ge getekTop (npas).

ToBa ce oTHacsa u 3a HpGe getektopuTte, KOUTO B HEPAbBOTHO CLCTOAHME MoraT Ada ce
CbXxpaHsBaT Npu CTamHa TemnepaTypa - ronamo yaobCTBO - oxnaxgaT ce npeawm
namepsaHetTo. BHMMaHuMe! — npean nogaBaHe Ha BUCOKOTO HanpexeHue, oeTekrTopa
TpsibBa Oa € HanbNHO oxnageH. MHOro cbBpeMeHHN CUCTEMU MMAT GROKMPOBKA Ha
BH no temnepatypa (c Tepmo-gatyuk B obnactra Ha kpuctana). 3a cbxaneHue Tesu
OETEeKTOpu MmaT orpaHu4veHme rno 6pos Ha UMKnNUTe “cTonnsHe-oxnaxaaHe”, cnen

KOeTO BakyyMabT B KpMocTaTa ce BroLlaea 1 AeTektopa TpsibBa fa ce nonpassi.

Ge(Li) petektopn TpsibBa Oa ce CbxpaHABaT BUHArMm npu TeyeH as3oT - rongamo
HeynobcTteo. CTtonnsiHETO MM, OOPU U 3a KpaTKo BpeMe, BOAW OO0 HEKOHTPONUPyeM

apend (amdysus) Ha Li n (noutn HeobpaTuMO) pa3BansiHe Ha AeTekTopa.

KoakcnanHute ronsmoobemun petektopu ot Ge (Ge(Li) n HpGe) ce umsnonsysat
M3KIMIOYNTENHO 3a y-CcnektpomeTpus. OdupmeHuTe JaHHM  BKNOYBaT: paboTHO
HanpexeHune - 1000 + 5000 V; nonywwupuHa Ha ctaHgapTHaTa 1,33 MeV nuHus Ha
co - 1,7 - 1,8 - 1,9 keV; oTHocuTenHa epekKTUBHOCT 3a cbluaTa fIMHUS CrPSIMO
cunHtunatop Nal(Tl) ¢ pasmep 3'x 3' (D 7,5 x 7,5 cm) - 10 - 20 - 30 - 40%;
OTHOLWEeHWe BUCOYMHA Ha doTonMKka KbM KOMNTOHOBOTO pasnpegeneHue
(HenpekbcHaTto) - 30 - 50 - 60, KoeTo e PYHKUUA Ha pasgenuTenHaTa CrnocobHOCT 1

eeKTUBHOCTTA.
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®dur.57. Kem napametpute Ha HpGe getektopa B nabopatopusita no

ExkcnepnmeHTanHa aapeHa dpusuka.

[aHHu 3a Hawwmsa getektop (dmpma ORTEC):
U=+2100V; FWHM = 1,74 keV; obem = 160 cm3; & 58 mm;

ecdekTuBHOCT = 33%; nuk/komnToH = 70/1.
B. MoBbLpXxHOCTHO-6apuepHu Si(Au) AeTeKkTopm 3a 3apeAeHn YacTuum

M3roTBsT ce OT BUCOKOOMEH p-Si (Bb3MOXHO Ham-4ucT). Cnen wnngoBaHe n euBaHe,
ropHata noBbPXHOCT ce okucnaBa. Cb3gaBa ce TbHKAa N-06MacT Ha NOBBLXHOCTTA.
Bbpxy Heda ype3 m3napeHne BbB BaKyyM Ce HaHacd nonynpo3padeH 3nateH (Au) crnon
(koHTakT) ¢ gebenuHa ot nopsabka Ha 20 — 50 nm. OT obpaTHaTa cTpaHa Ha KpucTana
Ce HaHacsl OMUYECKM KOHTaKT (Hanpumep anymuHunia Al).

Au ?

= n

obeHeH cno d

p- Si OMUYECKMU

s S KOHTaKT

2

dur.58. Cxema Ha NOBbPXHOCTHO-OapmepeH Si aeTekTop.

Mpn npunaraHe Ha obpaTHO HanpexeHne obeaHeHUA cnou ce paswupsaBa (d) B
AbnboynHa Ha kpuctana. To3nm Tun geTekTopu moraT ga ce u3nonayeaT W Npu cTtanHa

Temneparypa.

Heo6GxoanmMmn ycnoBus 3a KOpeKkTHa CEKTPOMETPUS Ha 3apedeHn YacTULN:



1. N3amepBaHeTO ce M3BbpLUBA BbB BaKyyM.

2. lNoBbpxHOCTHMS (Au) cron, KOMTO € HeyvyBCTBUTeneH, TpsibBa ga Obae c

MUHUMarnHa ge6enuHa (MUHUMarHN eHePreTUYHN 3arybm).

3. De6enuHara Ha obeagHeHuss crnon TpsibBa ga 6baoe no-ronsamMa OT npobera Ha
yactTMuaTta B MaTepuana (3a NbfHO MNornbliaHe Ha eHepruaTa). B TakbB cnyyan
NONyYEHMs1 CUrHan LWe e NPOoMnopLMOHaneH Ha eHeprusaTa Ha vactuumte. AKO crosi e
MHOro NO-TbHBK OT Npobera Ha yacTuuarta, NoSyYeHUs CUrHan e e nponopumnoHaneH
Ha dE/dx, a He Ha nbnHaTa eHeprusa. TaknBa OETEKTOPU CbLLO CE M3MonsyBaT B T.H.
AE - E Teneckonu, rmaBHO B YCKOPUTEMHW €KCNEPUMEHTWN, CbBMECTHO CbC CXEMWU Ha

CbBMageHna 1 MHOroMepHn aHanmn3aTopu.

4. Tpabea pga ce B3emMaT MEPKM 3a HamansBaHe BeposATHOCTTa 3a obpaTHo
pa3cenBaHe - HOpManHO NagaHe Ha cHona BbpXy AeTekTopa. ObpaTHOTO pascenBaHe

€ CbLLIECTBEHO MNpU CNEKTPOMETPUS Ha ENEKTPOHMN.

Beue 6ewe otbensasaHo, ye gebenmHaTta Ha obeaHeHus cron d = 3,3.10'51/ pU [cm]; p

[Q.cm]; U [V].

EovH npumep: NnoBbpXHOCTHO-OapuepeH aetektop ot p-Si: p = 10000 Q .cm (no4tn

npeaenHa ctonHocT); Upae = 100 V; d = 0,033 cm = 330 um.

MpoberbT Ha 5 MeV a-4yactuum B Si e okono 21 um, crnegoBaTesiHO C TO3U OeTEeKTop

MOXe Oa Ce MepUn KOPEeKTHO CneKTbpa Ha a-4acTuuuTe.

MpoberbT Ha 1 MeV enekTpoHu B Si e npubnuantenHo 1,7 mm - geTektopa He e

AocTaTbyHO "aeben" 3a enekTpoHu.

TunuyHM ctoMHOCTN Ha pupmeHn getektopu: S = 100 + 600 mmz; d =200 + 500 pm;
AE = 15 + 20 keV 3a 5 MeV a-vyactnum; R = 4.10° (0,4%); nebenuHa Ha MbpTBUA Au

criovi - okono 3.102 um.

TpsbBa pa ce otbenexu, 4ye pasgenurenHara crnocobHocT 3aBucu OT paboTHaTa
MOBBbPXHOCT Ha [eTeKkTopa - C YyBenMyaBaHe Ha MNOBBLPXHOCTTA pasgenurenHarta

CnocobHOCT ce BroLwiaBa B crieacTBue Ha yBeJIN4YEHNA KanaunuteT N LyMoBU TOKOBE.



XapaktepHu ocobeHocTu Ha Si geTekTopu B cpaBHeHue ¢ Ge:
1. MNpakTnyeckn HeYyBCTBUTENHN KbM y-KBAHTW.

2. MNo-ronemun obpaTtHu (LLYMOBK) TOKOBE.

3. MNo-ronam kanaunteT - geceTkn pF.

4. No-nowa pasgenutenHa cnocobHOCT MO eHepruun.

5. Bb3amoxxHOCT 3a paboTa npu cTanHa Temnepartypa.

6. MNo-pobpa pasgenutenHa cnocobHocT no Bpeme (no-ronsima 6bp3uHa). Bvobuie
TpsbBa ga otbenexvm, Yye NONyNnPOBOAHMKOBUTE AETEKTOPUM MMAT MO-NOLWMN BPEMEHHMN
XapakTepUCTUKM OT "Obp3nte" CUMHTUNAUMOHHK aeTekTopu (6bp3 cunmHTunatop + 6bp3
DEY).

3aBucumocT Ha curHana ot dE/dx:

Mpwn ronamo dE/dx (OHM3aUMOHHK 3arybu) Ha YacTuumTe, HanpMMep CNeKTpPoOMeTpUs
Ha oparMeHTX Ha AeneHe, NAbTHOCTTa Ha reHepupaHnuTe HOCUTENN € TBbPAE ronsma,
N BpeMeTo Ha pasfensiHe Ha 3apsguTe HapacTBa. ToBa Bogu OO0 HapacTBaHe Ha
BEPOATHOCTTA 3a peKkoMbuHauua B cneaarta (aecdvumt Ha 3apaga, 3aryba Ha 3apsag).
To3n edekt e no-cnabo m3paseH 3a o-4yacTuuuTe, a Npu EenekTPoOHUTE OTCbCTBA.
Mopaan ToBa Npw efHa M Cblla eHeprus Ha pparMeHTUTe Ha AeneHe U o-4acTuuunTe,
3a parMeHTUTe LWe nony4yMMm no-masnka amnnutyga Ha curHana. paktnyeckm He e
Bb3MOXHO Aa Kanubpupame AeTektopa MO €Heprum € o-4acTuum, Korato npasBuMm

CreKkTpomMeTpuna Ha (bpaFMeHTI/I Ha geneHe.

PernctpaumsiTa Ha TeXKUM 3apedeHn YacTuum cbC Si NoBbPXHOCTHO-OapuepeH
[ETEeKTOp € CBbp3aHa C YyBpeXnaHe Ha KpucTanHaTa pelleTka (paavaunoHHK

yBpexanaHus).
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dur.59. PagmnaumoHHN yBpexaaHus Ha NonynpoBOAHMKOB AETEKTOP.



B KpuctanHaTta pelweTka ce nosiBABaT BakaHUMM BbB Bb3NUTE U aTtoMu B
MexayBb3nuaTa - gedektn. [Jedektute morat ga cnyxart KaTto yrnoBku (obnboku) 3a

HOocuTennte, Koeto BOAM OO 3ary6a Ha 3ap4ad, HamMmandaBaHe Ha NoABUMXHOCTTA,

yBenuyaBaHe Ha obpaTHuTE (LUyMOBU) TOKOBE.

Tean OeTekTopu MMmaT onpeaeneH pecypc (rpaHuua no dnyeHc) 3a perucTpauus Ha

TEXKN 3apefdeHun 4actuun. dparmMeHTute Ha peneHe ocobeHO CcurHO yBpexaaT
10 2 8 9
JeTtektopa — pecypcute ca cboTBeTHO okono 10~ a-yactmum Ha cm”™ m 10° - 10

2
doparmeHTN Ha geneHe Ha cm”. MNpakTuyeckn cbBeT: V3TOYHUKBLT Ha a-4YacTuum unu

bparmeHTV Ha OeneHe Aa o6nbyBa OETEKTOpa caMo Mo BpeMe Ha U3MepPBaHETO.

M3nonayesaHeTo Ha Si, komneHcupaH c Li, T.H. Si(Li) gpendosn getekropu, nossonsisa
noslyyaBaHeTO Ha MHOro no-ronsgMa pebenvHa Ha YyBCTBUTEMHWUA Ccnon (nopagu

BMCOKOTO Cneumpu4HO CbnpoTmBreHne Ha komneHcupanus Si). [lebennHata d moxe
Aa gocturHe go 4 mm (S = 200 + 500 mm2). O6ukHOBEHO TE3N AeTeKkTopun paboTaT npu
oxnaxgaHe (770K). M3nonaysaT ce 3a perucrpaumsi Ha BUCOKOEHEPreTUYHU erleKTPOoHU
W PEHTreHOBO (M HUCKOEHEpreTM4YHO rama-) nbyeHue. TUMUYHU CTOMHOCTU 3a

OETEKTOPU Ha KOHBEPCUOHHWM enekTpoHu: S = 50 mm2; d =2+ 4 mm; 3a 624 keV

KOHBEPCUOHHM enekTporm (K 662 keV '>'Cs) AE = 1,6 keV (R = 0,25%).

NMonynpoBoaHUKOB 6eTa-CNeKTpoMeTbp:
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KaHanu

®ur.60. KOHBEPCHOHHO-ENEKTPOHEH CMeKTbp Ha '>'Cs CbC Si(Li) nonynpoBogHWKOB

AeTeKTop.
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Buwxpat ce K, L, M KoHBEPCUMOHHM NUHUM Ha npexoga 661,7 keV Cs.Lu M

CTPYKTYpUTE He ca paspelleHn (Te moraT ga 6baaT paspelleHn ¢ MarHuTHU GeTa-

CNEKTPOMETPMU).

. 0
KoednumeHT Ha o6paTHO pa3scenBaHe 3a 90 nagaHe Ha cHona:

02

v
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®ur.61. lNoBeaeHne Ha KoeduLUMEHTA HA 0OpPaTHO pa3cenBaHe B 3aBUCMMOCT OT Z.
N

P= pa3sc.obpaTHO

N 3a “bes3kpaniHo” geben nornbTUTEN

nagawm

KoeunumeHTbT P HE 3aBUCK OT eHeprusaTa, a camo oT Z. B HayanoTto 3aBuMcuMoOCTTa
P(Z) e nuHenHa - P ~ Z. 3a Si P ~ 0,14. 3a eHeprus 600 keV nameHeHneTo Ha brbna Ha

0 0 y
nagaHe ot 90~ oo 15° yBennyasa koeduumeHTa Ha obpaTHO pascenBaHe 3 NbTU.

TpsbBa ga ce otbenexun, 4ye pgopu gebenuHata Ha OeTeKTopa ga e no-manka oT
npobera Ha eNekTpoHUTe C AadeHa eHeprusi, MOHOEHepreTUYHM KOHBEPCUOHHN NMNHUN B
CNeKkTbpa BCe nak ce HabnwogasaT, TbM KaTO YacT OT ENEKTPOHUTE, cnen MHOrOKpaTHO

pasceliBaHe, OTAaBaT UsAnaTa Cv eHeprusi B YyBCTBUTEITHUS CIONA.

M3paboTBaT ce OeTekTopu 3a PEHTIEHOBO NbyYeHMe OT KomneHcupaH Si . Te ca

cHabgoeHn c GepunueBo (Be) nposopye 3a ga ce Hamanu nornblaHeTo. Hskou

napameTpu: S = 50 mm?; AE = 180 eV 3a Ego = 5,9 keV; R = 3%.

ChbliectByBa OrpOMHO pasHoobpasne OT MOoNynpOBOAHMKOBU OETEKTOPU C pasnunyHu
KOHCTPYKUMW U TexHomornn. M3bopa Ha KOHKPETHWs OeTekTop ce onpegens oT
ekcrnepvMeHTanHaTa 3agada, KosiTo TpsibBa [Aa ce peluaBa - YHUMBepcasnHu OeTeKTopu

HAMa.



Ge (Z = 32) He e Han-NOAXOAALWNA MaTepuan 3a AeTEKTOpPU 3a y-KBaHTWU KaTo ce nma
npegsua, Ye BEpOATHOCTTa 3a (poToedeKkT e nponopumoHanHa Ha z°. [MpaBeHeTO Ha
aetektopn ot Ge ce onpefgens oT ToBa, Ye TexHonornsta Ha Ge e BMCOKO pasBuTa.
[MpaBAT ce (3a cera HeycnewHW) ONMUTU 3a WU3FOTBAHE Ha y-AETEKTOpU OT KaaMueB
cyncut (CdS; Z = 48), kagmues Tenypua (CdTe; Z = 52) n ap., kouto Bmxa nmanu no-
BUCOKa edEeKTUBHOCT 3a Y-KBaHTW, OTKOSIKOTO repmaHueBuTe. 3a cera 3a TAX HAMa

nobpe paspaboTeHa TEXHOMNOrS.
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