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N3ny4yaTtenbHasa pekoMmouHaums
ANEeKTPOoHAa U OblPKU
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M3nyyaTtenbHasi pekoMOMHaLNS SNeKTPOoHa N ObIPKK:
a — CMOHTaHHOEe n3ny4veHune; 6 — BbIHYyXXOEHHOEe
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OKHa Npo3pa4yHOCTN ONTUYECKOIo
BOJTOKHa
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Xopec UBaHoBuY AncpeposB

Prize motivation: "for developing semiconductor heterostructures
used in high-speed- and opto-electronics"
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Knaccudoukaums anmtakcmm
No arperaTHOMY COCTOSAHUIO cpeabl

daza 2 - obnacte cCHabXxeHUsA
MaTtepuanom Ansa pocra.

—————— []OBEPXHOCTb - FPaHuLa pasgena
®aza 1 - pacTyLnn KpucTann




PaccornacoBaHue no napameTpy
peLLleTKM

b

*gonyctnmo He bonee 15%

**Ba)KHO TaKXKe, YTOObI CION 1 NMOASI0XKKA UMenu
brnnskme 3HavyeHnsa KoOdIPPULINEHTOB TEPMUYECKOTO
pacLnpeHns



MeToa namepeHusa KpBMU3HbI pacTyLLEN
CTPYKTYpbI
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Hanps)XeHHbIN annTakcmanbHbIn CNOW pacTArMBaeT Unu CxxXumaet
NOAIOXKY



NaTteparnbHbIN pOCT




3aTeKaHHe B IIeJIb







BakyymHasa namna HakanmBaHus

TTemnepatypbl HUTH — 7 KMNA.

T TemnepaTtypbl HUTU — T ucnapeHua W
W co3paeT Henpo3payvyHoe NoKpbITUe
CkopocTtb ocaxaeHnsa W~1/r2 =
=YBenu4yeHue r

AHanor MmonekynsapHo-ny4KoBOu
anuTakcum




[ @a30HanonHeHHas namna HakanmBaHus

a3 MeHseT npouecc macconepeHoca.
OH npenaTcTBYyeT cBOOOAHOMY
nonety atomoB W.
Wl i Bokpyr HUTK obpasyeTcsa obnacTb,
\\ / obGoraweHHas napamu W.

O6nacte eicokoit W yaCTUYHO nNepeocaxaaeTcs
KOHUeHTpauuu W
a— Ha HUTb HaKanMBaHUA.
He nepeocaguBwunmnca W
anddyHaupyeT B rase K CTeHKam,
B 3HAYMTENbHOMU CTENeHn yBIrieKascCb
BBEpPX KOHBEKLUMNOHHbLIM MOTOKOM.
CHunxaeTtca ckopocTb ucnapenHua W.
W ocenaeTt npeumMyLLeCcTBEHHO
Ha BepXHeu NOBEPXHOCTU flaMnbl.
Pa3mepbl namnbl No npexHemy

oonbluue.
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AHanor dousnyeckoun razodasHom
anuTakcum



[[anoreHoBasi 1amMna HakanmMBaHuS
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AHanor xmmMmm4yeckomn
KO

Ucnapsowmnca W pearnpyeTt ¢ nogom.
Peakuus uaet un B rase, U Ha CTeHKax
(ecnn oHun ropsiuee 300-4000C).
Woauabl Bonbdpama netyum.

Ecnun HeT XOnogHbIX MOBEPXHOCTEMN,
napbl noanaos Bornbdpama
3anosiHAT flaMny M pasnararoTcs Ha
NOBEPXHOCTU pacKarieHHON HUTU, TeM
caMbIM «BOCCTaHaBnMBas» ee.

NMpu 3apaHHOM TeMnepaTtype HUTKU
yBeNM4uBaeTCcs CPOK CNyX0Obl flaMnbl.
He nameHsas cpok crnyxobl namMnbl,
MOX>XHO CYLLEeCTBEHHO NOBbICUTb
TemnepaTtypy HUTH, noBbicuB KI1/.
CTeHKM namnbl O4MLLAIOTCA — MOXHO
(v HyXXHO AnAa ux pasorpesa)
YMEeHbLUaTb

pa3mMmepbl namMnbl.









MexaHn3m pocTa

Z,

Step atom

Kink atom // 4 NG
Step vacancy 2
Step adatom >
/ L AT 44 surface vacancy

Surface atom

BcTpanBaHue npoucxoauT paBHOMEpPHEee, eCrniv peakLus
a[,aTOMOB C NOBEPXHOCTbIO obpaTumas (nog 4encTBUEM

TanMmmrnanaTvnwt)
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BCTpaunBaHUe aTOMOB B KpuUucTarnn






[[a3oda3Hada anuTakcugd

Bxon-1

Bxon-2

KOHBEKUMA U AUPDY3IUA -
OCHOBHbIE MEXAHM3MbI
TpaHCNoOpTa peareHTos

HOCUTEIb
peareHToB -
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Cxema peakTopa
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T,=860°C
P =150 mbap

D i AIX-200 RF
Wwuncs 5
TennoBon T’OPU3OHTAJIbHbBIU peaKTop

norpaHuYHb
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CKOPOCTHOWU N KOHLIEHTPAaLMOHHbIU
NorpaHnYHbIE CITOU




[TorpaHn4HbLIN Cron




MexaHunam pocTta

MOBEPXHOCTb BO MHOIroOM eLuie
OCTAETCA KYEepPHBIM ALUMKOM» ANA
TEX, KTO XOUET ee U3yunTb

Si

POCT KpUCTAnna nponcxoamT
nyTem BCTPAUBAHUA AAATOMOB
B U3NTOMBI MOBEPXHOCTHBIX
cTyneHeu

NMOBEPXHOCTHbIE BAKAHCUU

ans TMG v MMG
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MoneKkynapHo-ny4KkoBasi anNnUTaKCcuS

substrate
crystallization zone

vapor elements
mixing zone

\  molecular beam
b generation zone




Adenka KHyoceHa

Thermocouple
Connector

Heat Shielding
Crucible

—

\

Sgan

Power
Connector

\ Head Assembly Mounting Flange

Filament and Supports
Thermocouple



TunnyHaa MI'3O yctaHoBKa




,El,pyrl/le BUAbl 3NMNTAKCUN

KoHOeHcauusi u3 napoeou ¢a3bl 8 e8aKyyme. Metoa
3aKryaeTcs B MCNapeHunm unn pacnblfieHun martepuana B
BaKyyMe U OCaXJEeHNN ero Ha MOHOKPUCTaNNYECKYHO NOASTOXKKY.

)KuokoghasHass anumakcus. 3aknioyvaeTcs B HapallmMBaHUU
MOHOKPUCTanN/IM4eckoro crioa 13 MeTansfiMyeckoro pacnmasa,
HaCbILLLEHHOrO MosyrnpPoBOAHNKOBLIM MaTepuasriom.

TeepoopasHas anumakcus. [lpyn HarpeBe MHOroCIonMHOW
CTPYKTYPbI MPOUCXOAUT Nepekpuctannmsayms oaHou n3 gas v ee
OPUEHTUPOBAHHbLIN POCT HA MOHOKPUCTAINUYECKYH NOAJTOXKY.



KOHTaKThbI

Unbpap HabuynnuH
CtyneHT 1 kypca marnctpatypbl CI10AY PAH

TenedoH: +7 912 596 91 36
9. no4Tta: nabildar@yandex.ru



