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1. YoocKkoHaneHHS TEXHOJIOTI BUPOILIyBaHHS MOHOKpUCTaiB GaAs [J1s1 LEeTEKTOPIiB PEHTT€HIBCbKOTO Ta Y-

BUIIPOMIiHIOBaHHS

2. Amprovemenent technologies on GaAs single crystals' growing for X-and y-rays detectors

Pedepar:

1. O6'eKT mOCHiIKEeHHS - TEXHOJIOTIYHUI MTPOLIeC IIPOMUCIIOBOTO BUPOOHUIITBA MOHOKpHUCTaiB GaAs. MeTa
IOCIIIKEHHS - YIOCKOHAJIEHHS TEXHOJIOTII BUPOLYBaHHA MOHOKpUCTaiB GaAs, IpUIaTHUX 11 BATOTOBJIEHHS
IEeTEKTOPIB PEHTI€HIBCHKOTO 1 y-BUIIPOMIHIOBaHH4, 1[0 MAIOTh [TOKPalleHi 3Ha4€HH NapameTpa pt. Metoau
IOCTiIXKeHb - PyHIaMEHTaJIbHi II0JIOKEHHS Teopii BUPOILyBaHHSI MOHOKPUCTAJIiB HaMiBIIPOBiIHUKIB 3 PO3ILJIaBY,
Teopis B3aeMOZii TBEPIOro Tijla 3 PEHTTEeHIBCbKUM 1 y-BUIIPOMIHIOBAaHHAM. JJOCiIKEHHS IPOBOIMINCS 3
BHUKOPHCTaHHIM Cy4acHOi poTOMeTprnyHOi Ta KOMI'IOTEPHOI TexHiku. TeopeTnyHi i MpakTU4Hi pe3yibTaTi, HOBU3HA
- 0Jlep>KaHO aHaJIiITUYHY 3aJIEXKHICTh N1apameTpa [t Big Harpyru 3cyBy UcM; po3po6JIeHO €KCIIPeC-METOAUKY
BMMIipIOBaHHS NTapaMeTpa [it, 10 6a3yeTbCsl HA BUMIPIOBAaHHI aMIUIITyI iMITyJIbCY CTPYMY, SIKUM BUHUKAE B 3PA3Ky 3
[IPUKJIAJAEHNUM 10 HbOTO MTOCTIMHUM €JIEKTPUYHMM I10JIEM IIPU TOTJIMHAHHI PEHTT€HIBCLKOTO Y-BUIIPOMIHIOBAaHHS, |

BAMIpIOBaJIbHY YCTAaHOBKY "TAY- 1", o pearisye 1110 eKCIpec-MeTOAMKY; BCTAHOBJIEHO, 10 I1py BUpouyBaHHi HIH



GaAs meTonoM HoxpanbChbKOro Koe(ilieHT akTUBHOCTI ByTJI€II0 IIOMITHO HE 3MiHIOEThCS 3 BiIXUIJIEHHAM
CIIiBBiZJHOLIIEHHS KOMIIOHEHTIB PO3ILJIaBy Bif cTexioMmeTpii y 6iK HaJJIMIIKY rajlilo, i KOHIIEHTPallisl ByTJeLo B
KPUCTAaJli BU3HAYAETHCH B [IEPILY YEPTy I0YATKOBUM HOT0 BMiICTOM B PO3ILJIABi; TEOPETUYHO JOBENEHO i
€KCIIepUMEHTAJIbHO MiATBEPIPKEHO, [0 BaKyyM-TepPMidHa MiJrOTOBKA POCTOBOI KamepH 3 rpadiToOBUM TEMIOBUM
BY3JIOM (B IMHAMIYHOMY BaKyyMi IIpy Temneparypi ocHoBHoro Harpisada T=800 C) 1o3BoJisie 3HUXKYBaTU
KOHIIEHTPALLi10 3aJIMIIKOBOTO BYIJIELI0 B MOHOKpuUcTanax HIH GaAs, mo BUPOIYIOTECS METOIOM Y0OXpaibChbKOTO Ha
YCTaHOBKaX 3 KAMEPOIO HMU3BbKOT'O TUCKY B 1,5 - 3 pa3u (0,63x10716 cm™-3 - 0,71x107™16 cMm”™-3); BU3HAUEHO YMOBU
BUpolyBaHHs MOHOKpuUcTasiB HIH GaAs, 1o f03BOJIII0TE OTPUMATH 3pa3KU i3 3HaYeHHAM napamerpa p >0,81x107-
5 cM™ 2B -1: mpoBeieHHS BaKyyM-TepMidHOI 06pOOKY TEIJIOBOTO By3Jla YCTAHOBKY BUPOIIYBAaHHS MOHOKPHUCTAJIB
HIH GaAs tuny "Apcenin-1" npu 3anumkoBomy TUCKy 0,66 Ila i remniepaTypi ocHoBHOro Harpisada T=300 C;
3[iiCHEHHS BUTSTYBaHHS MOHOKPUCTAJIIYHOTO 3/1MBKa GaAs ITpU 4acTOTi 06epTaHHsI TUTISL 5 06/XB. PO3po6sieHo
IIPOMHUCJIOBY €KCIIPEC-METOJMKY BUMIpIOBaHHS 3Ha4eHHs apameTpa [t moHokpuctanis HIH GaAs; po3po6iieHo,
METPOJIOTIYHO aT€CTOBAHO i BIIPOBAJI)KEHO BUMIPIOBaJIbHY YCTAHOBKY "TAY-1" 1151 BUMIpIOBaHHS 3HAYEHHS
napamerpa |t moHokpucraiis HIH GaAs; po3po6sieHo creliasipHe IporpamHe 3a6e3le4eHHs] aBTOMaTU30BaHO1
CHCTEMMU YIIPaBJliHHS YCTAaHOBKOIO "ApceHiz - 1" 111 IpOMUCIIOBOTO BUpOLLyBaHHA MOHOKpucTaiis HIH GaAs,
IIPUIATHUX [IJIS1 BUTOTOBJIEHHS JleTeKTopiB IB. Po3pobiieHi MeToKa BUMIPIOBaHHS, BUMIPIOBaJIbHA YCTAHOBKA i
BJOCKOHaJIEHA CHCTeMa YIPaBJliHHS YCTaHOBKOIO "ApceHizn-1" 6yiu ynpoBamkeHi y BupooHuuTso Ha BAT "Uucri
meTanu" M. CBITJIOBOACEK, O MiATBEPAKEHO aKTOM IIPO BIIpoBagyKeHHs Bif 18.09. 2006 p. OkpeMi pe3ysbrary,
OTPMMaHi B AU CEPTaLiliHill pO6OTi, BUKOPUCTOBYIOTbCS B Y400BOMY NPOLEC] TPY BUBYEHHI JUCLUILIIH
"MaremaTuyHe MOJeJII0BaHHs IIpoleciB i cucteM", "KoMn'toTepHi MeToy BOCHIIKeHb i aHami3y gaHuX" Ha Kadenpi
KOMII'IOTEpPU30BAHUX CUCTEM aBTOMATHUKU KpeMeHUyI[bKOTO YHIBEPCUTETY eKOHOMIKY, iHpOpMaLliffHUX TEXHOJIOTIN
iyrpaBJiiHHS (aKT PO BIPOBaaXeHHs Bif 19.04. 2007 p.).

2. The study object - the improvement of GaAs single crystals, growing suitable for making X-and Y-rays detectors
which have improved ut parameter. The researches methods - fundamental positions theory of growth the
semiconductors crystals from melt, theory of cooperation of solid with x- and y-rays. Researches were conducted
with modern photometrical and computers technique. Theoretical and practical results, novelty - analytical
dependence of pt parameter on Ucm displacement is got; a mathematical ground of express-method measuring pt
parameter; on the basis of conducted theoretical and experimental research the influence of temperature
fluctuations and convected processes in growing chamber; conditions of GaAs polycrystal synthesis; vacuum-
thermal treatment conditions of graphing on the electrophysical parameters of GaAs single crystals were defined.
The device of the automated measuring in ut parameter value, allowing to determine pt parameter value was
developed and inculcated. A technological route chart in the improved growing technology of GaAs single crystals,
suitable for making X-and Y-rays' detectors which have the improved value of ut parameter. The research results
are inculcated into the industrial exploitation on "Arsenid - 1" in '"Pure Metals' JSC Svetlovodsk.
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