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Pedepar:

1. Incepranist npucBsYeHa LOCHiI)KEHHIO BIUIMBY BUIIPOMiHIOBaHHS 3 0671aCTi BIaCHOT'O IIOTJIMHAHHS FepMaHilo Ha
TEIJIOBE BUIIPOMIHIOBAaHHS F€pMaHilo 3a KpaeM BJIACHOTO IOTJIMHAHHS IpU BUCOKUX Temneparypax (T>300 K). ITpu
30i/IbIIE€HHI KOHLEHTpallii BiIbHMX HOCIIB 3aps/ly CBiTJIOM 3 0671aCTi BJIACHOTO IOTJIMHAHHS 30iIbLIYEThCS
IIOTY>KHICTb TEIJIOBOrO BUIIpOMiHIOBaHHS (TB) HamiBIIpOBiAHMKA 32 KpaeEM BJIACHOTO IOIVIMHAHHS, 1110 MOXKHA
PO3TAIaTU SIK IepETBOPEHHSI KOPOTKOXBUJIBOBOTO BUITPOMIHIOBaHHS B JOBIOXBUJIbOBe. Binbia yacTuHa
noTyXHOCTi TB nmpuxonuTbCcs Ha 06J1aCTh NOBKMH XBUJIb Oisbllle 3 MKM, B TOMY YUCJIi aKTyasbHi OJ15 TEMI00a4eHHS
nianazonu 3-5 ta 8-12 mxm. ITokazaHo, mo 171t eheKTUBHOTO IEPETBOPEHHS CBIiTJIa € MPUAATHUM
MOHOKPHUCTaJIIYHU} FepMaHiil. BCTaHOBJIEHO, 10 TEMIIEPATyPHA 3aJIEXKHICTb IIOTY>KHOCTI HAAJIMIIKOBOrO TB €
HEMOHOTOHHOIO, a TOJIOBHOIO IPUYMHOI0O HEMOHOTOHHOCTI € 36ibiieHHs KoedillieHTa OTJIMHAaHHS PiBHOBas)KHUX
HOCIIB BHACJIiJIOK 3pOCTaHHS iX KOHIeHTpawii. [Tpy 3MeHIIeHHi TOBIIMHY KpUCTaa i 36iJIbIIeHH] KOHIIeHTpaLlil

HEKOMIIEHCOBAHUX JOMIIIOK TEMIIEPATyPHUH Jjialla30HaKTUBALLil IPOLIECY [I€PETBOPEHHS PO3LINPIOETHCSI.



Br3HaueHO KOHLEHTPALlil0 JOMIIIOK, HEOOXiAHY 11711 JOCSITHEHHSI MaKCUMAaJIbHOI MOTY>KHOCTI HaAIUIIKOBOro TB.
[TokasaHo, 110 P 3aCTOCYBaHHI OJIHOAPOBUX MTPOCBITIOIOYUX IIOKPUTTIB MAKCUMAaJIbHA MOTY>KHICTb
HagnumkoBoro TB B gianazoHax 3-5 i 8-12 MKM 3pocTae mMaibke [10 NOTyKHOCTI TB abCOJIIOTHO YOPHOTrO Tijla B IUX
Iiara3oHax, a CeKTp Haanmmkosoro TB pecTpykrypyeTbesi. CTBOPEHO €KCIIEPUMEHTAIbHUI IPOTOTUI
0E3KOHTaKTHOTO IIEPeTBOPIOBaYa BUIMMUX 300pa>keHb B iHDpauepBOHi, IKUI MOKe 3aCTOCOBYBATUCH IIJIS1
IvHaMivHoi imiTauii iHppauepBOHUX ClieH i TeCTyBaHHS CUCTeM TeriobayeHHs. [TokasaHo, 10 repmaHieBuit
iH(ppauepBOHNUI1 BUIIPOMIHIOBAY MOXKe €(PEKTUBHO MIPALI0BaTH 10 TeMIepaTypu npuHaimMHi 300 C, npu oMy 0ro
MOTY>KHICTb CKJIAJIAa€ AECATKU MBT/CcM2, a TOCTiliHA Yacy 3HaxXOQUThCS B MIKPOCEKYHIHOMY Jiana3oHi. Kio4yosi
CJIOBA: KPUCTAJIiYHi HAaMiBIPOBITHUKY, Kpall BIaCHOT'O MOTJIMHAHHS, IIOTJIMHAHHS BiJIbHUMU HOCISIMU, TEIJIOBE

BUMPOMiHIOBaHHS, POTOHHUM BUITPOMIHIOBaY, iHdpayepBoHi AianazoHu 3-5 i 8-12 MKM.

2. The work deals with the investigation of nonequilibrium thermal emission (TE) of Ge monocrystals in the
spectral band of free carrier absorption induced by band-to-bad light excitation at temperatures above 300 K.
Increase of free charge carrier concentration with light from the intrinsic absorption region results in increase of
power of TE of semiconductor beyond its intrinsic absorption edge. This process may be considered as conversion
of short-wavelength light to long-wavelength one (light down conversion). A lot of the TE power occurs at the 3-5
and 8-12 um ranges that are of importance for thermal imaging. Monocrystalline germanium is shown to be
suitable for the light down conversion. It is shown, that thermal dependence of excess TE power is non-monotone;
the main reason for this is that the coefficient of absorption by equilibrium charge carriers increases with
temperature due to increase of their concentration. As crystal thickness decreases and concentration of
uncompensated impurities increases, the temperature range of activation of the light down conversion becomes
wider. The optimal impurity concentration that is required to obtain maximal excess TE power is determined. It is
shown that, due to application of single-layer antireflecting coatings, maximal excess TE power in the 3-5 and 8-12
um ranges increases up to almost the TE power of blackbody in these ranges, and the excess TE spectrum is
modified. On the basis of the investigations, a prototype of contactless converter of visible images in IR ones is
made. It may be used for dynamic IR scene projection and testing of thermal imaging systems. It is shown that
germanium IR emitter can function efficiently up to a temperature of, at least, 300 C; in this case its radiating
power is tens of mW /cm2 and the time constant lies in the microsecond region. Key words: crystalline
semiconductors, intrinsic absorption edge, absorption by free charge carriers, thermal emission, light down
conversion, photonic emitter, 3-5 and 8-12 pm infrared ranges.
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