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Jlnst usrorossienust GOTOINEKTPUIECKUX TTPEOO-
pasosareJeii seprun (M) HEOOXOAUM «COJTHEY-
HBIIl KpEMHHUI» ¢ 4nCcTOTON He HIKe SN 1 o6Jaa-
IOIUIT MOHO- WJIW MYJIbTUKPUCTAIITYECKON CTPYK-
typoii [1, 2]. Tpaguimonubie crocoObl MOJTyYEHUST
KpeMHHs «COIHedHoro» kadecrsa (SoG-Si) nmeror
HU3KYTO MPOU3BOIUTENbHOCTD, IKOJOTHUECKN OTAC-
HbI U JI0BOJIbHO jioporu. Cpe/in HOBBIX, aJlbTepPHA-
TUBHBIX TeXHOJIOTHIT osryyenust SoG-Si ocoboe me-
CTO 3aHUMAET IPSIMOE BOCCTAHOBJICHWSI KPEMHE3€EM-
COJICPIKAIIETO ChIPhS YTJICPOIHBIM BOCCTAHOBUTEIEM
B pyaHotepMuueckux redax [3, 4] ¢ npomyBkoii
KHUCJOPOAOM. TakuM MeToI0M MOKHO TIOJIYYUTh pa-
(puHUpOBaHHbBIN KPEMHUI ¢ CYMMapHBIM COJIEPKa-
HueM nipumeceii okosio 1000 ppm. ddbderTuBHBIM
7 OTHOCHTEJBHO JIETEBBIM CITIOCOO0M JlaibHened
OUYMCTKY SBJISETCS HANIPaBJEeHHAS KPUCTAIN3AINS
C MOJIydYeHHeM CTPYKTYPbl, HEOOXO[IUMOM JIJisl U3-
roroByenuss MIII [2]. [Ipu 5TOM BO3MOXKHO 1OJTY-
yeHue GOJIbIIUX CAUTKOB MOHO- U MYJIbTUKPEMHUS,
13 TEXHOJOTUYECKOTO IMPOIlecca NCKJII0YAI0TCS KO-
JIOTHYECKU BPEJIHbIE W B3PbIBOOTIACHDBIE BEIECTBA,
ce6eCTOUMOCTD TTOJTy4aeMO PO KITUH CHUYKAETCS .

OpHoii 13 anmapaTHbIX peaan3aliii MeToI0B Ha-
[PaBJIECHHON KPUCTAJJIU3AIUN MOXKET CJYKUTb
BBIpAIUBAaHNE MOHOKPUCTAJIJIOB 10 MeToay Yo-
XpaJsibckoro. Kak mpaBmiio, MCXOMHOE ChIpbe [IJIs
MOJTyYeHUs] MOHOKPHUCTAJIIIOB KPEMHUS 3TUM METO-
JIOM yoKe 06J1aJIaeT HY3KHOU YUCTOTOI, TI09TOMY CKO-
pPOCTD BBIpaMUBaHud MOKeT gocturatbh 100 mm/d
u GoJiee. B Haiem ke ciydae JIaHHBIH METOJ]| UC-
MOJTBb3YETCS W JIJIS KPUCTAJIU3AIMOHHON OYUCTKY
pPaMHUPOBAHHOTO METAJIIYPTrUYeCKOTO KPEMHMUS.
[l TaHHOTO CBHIPbS MPU CKOPOCTSX POCTA CBBITIE
10 MM,/9 MOKET BO3HUKHYTDH HapyIIeHHE CTPYKTY-
pPBl KpHCTaJla, BBI3BAHHOE KOHIIEHTPAIIMOHHBIM
nepeoxJaaeruem [5]. Jlust npefoTBpaiieHust 3To-
ro IPUMECU OTBOJSATCS B PACILIaB IIyTeM IepeMe-

IITUBAHWS, OCYTIECTBISIEMOTO TIPU BPAIIEHIHN KPUC-
tasna B Meroze YoxpaJsbckoro. Torma cKopocTb
BBIPAIMBAHUS MOKHO HECKOJIBKO MOBLICUTH. [lo
ATON TIPUYNHE HAMU MCCJIE0BAJINCDH TEIIOBbIE pe-
JKVIMBI BBITATUBAHUS CO CKOPOCTSIMU, He TIPEBbITIA-
formumu 20 MM /4. CyTiecTBeHHOE BJAUSHNE Ha TIPO-
1IeCC KPUCTANIUBANOHHON OUNCTKI OKA3bIBAET TaK-
ke gopma hpoHTA KPUCTANIUBAIIE, KOTOPAs 3a-
BHCUT OT CTaJMW W CKOPOCTHU BbIpamuBanus. [lis
COXpaHEHUs ONTUMAJbHOTO yrJa npu auddys3un
IpuMecH B paciiiaB HeoOXOAUMO BbIIEPIKUBATD
bopmy dponra Kpucrasuzaiuu, 6JU3KYIO K MJI0C-
KO, Ha BCeX CTAANSAX BhIpamuBanus. Kpome Toro,
opma dponTa KpUCTAIIM3ANUU MOXKET CIYIKUTD
BHU3YaJbHBIM TTAPAMETPOM [IJIT KOHTPOJIS CTPYKTYP-
HOTO COBEPIIEHCTBA N (DOPMBI PACTYIIETO KPUCTAJI-
aa [6, 7].

[lenpto HacTostielr paGoThl ObLIO M3y4YeHUE Te-
IJTOBBIX TTOJIEH W CKOpPOCTEN BbIpaIlMBaHUS MOHO-
kpuctayiioB SoG-Si pa3InYHbIX JUAMETPOB METO-
oM HoXpabCKOTO Ha Pa3HBIX CTAAMSAX BBITATHBA-
HUS TIPH yCJIOBUY coXpaHeHns ¢hopMbl GpoHTa KPH-
crajummsanuu, 6JU3KON K IJIOCKOH. MeTo1oM KOM-
TMHIOTEPHOTO MOAETMPOBAHUS U3yYATNCh TeMIIepa-
TypHble 10Jist u ¢popMa HPOHTA KPUCTAJIUZAIUU B
3aBUCUMOCTH OT JIMaMeTpa, CKOPOCTU U CTAMH TPO-
11ecca BbIPATIUBAHMUS.

KavecTBo mosry4aeMbIX KPUCTAJIOB 3aBUCUT OT
coCTaBa pacijiaBa U MPOIECCOB TEIJIO- ¥ Macco06-
MEHA B CHUCTEME «TUTEeJb — KPHUCTALI — PACILIaBy.
Jlist ynpaBJieHust poieccoM BbIpaliuBaHus HeOO-
XOJIMMO YUYUTBIBATH XapakTep I0/[BOJA Tela K
CTEHKAM THTJI U OPUEHTAINIO TUTJIS OTHOIIEHNIO K
(ponTy KpHcTamnmM3anUM U HATPABJIEHUIO CHUJIBI
TSKECTH, CKOPOCTb POCTa KPUCTAJIA, PAa3MeEpPBI pa-
CTYIIETO KpucTaiia. B obiiem ciyuae reMieparyp-
HbIe TIOJIST U paclpefiesieHne puMecell B KPeMHUN
JIOJIKHBI OTIPEJIEISTHCS. OJJTHOBPEMEHHO U COTJIACO-
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BaHHO. B HamreM ciay4yae KOHIIEHTpAIUU TpUMeceii
MaJibl, OHU TPAKTUYEeCKN He BJIUAIOT Ha TeMIlepa-
Typy, TO3TOMY 3aJady pacdyeTa TeMIepaTypPHBIX
roJield W pacipejieJieHnsT TIpuMeceil TIpu Halpas-
JIEHHOW KPUCTAJTU3AINUKA MOKHO PEeIaTh MOCJe/10-
BaTeJbHO.

MaremaTHnuyeckast MOJ€EJIb

MopenupoBaHue TeMIlepaTypPHbBIX I0Jell B cuc-
TEeMe «KPUCTAII — PacCIjaB» MPOBOJUJIOCH C TIO-
MOIIIBIO TIPOTPAMMBI, B OCHOBY PaGOThI KOTOPOH T10-
JIo’KeHa IByMepHas Mojiesib. B aToit MosesbHol cu-
cTeMe WCTOYHUKOM TeTIa SIBJSETCS HarpeBaTesb, a
CTOKOM — OXJIa)K/laeMble CTeHKM Kamepbl. /[7s1 pe-
HIeHUs 331241 MOCTPOEHUS TeMIIEPaTyPHBIX MOJIei
B pacTyleM KpucraJie ObLIU TPUHSATHI YIIPOIIa-
IOMIHe TIPE/IoI0KeHns. Bo-TiepBbIX, cOCTOsSIHUE Ch-
CTEMBI CUNTAJIOCh PABHOBECHDBIM B KAJK/IBIIT MOMEHT
BpeMeHH. Bo-BTOpBIX, crucTeMa NMeeT 0CeBYIO CHM-
METPUIO: BCE BEJUINHBI 3aBUCAT TOJBKO OT OCEBOI
KOOPJIUHATBI Z U OT pafuyca ¥ B IJIOCKOCTH, TIep-
MeH/IUKYJISPHONU OCH Z.

Cuientyst aBropam psia pa6or, Harpumep [8 —10],
ObLIN OTIpejiesieHbl TPeOOBAHUST K PacyeTaM TeMIie-
pPaTypHOTO TOJII B pacTylleM Kpucrajie. JTo He-
06X0/IUMOCTD yUYeTa MepeHoca Terja KPUCTAJIIoM,
TETJIOBOTO U3JIyYeHUs C TIOBEPXHOCTU PacCIljiaBa U
KpucTajia, o6MeHa U3JydyeHUeM MEX/y KPHUCTaJl-
JIOM U PACILIIaBOM.

JI[BuskeHue paciijiaBa — BA3KOU HeC:KUMaeMOi
KUJIKOCTH — OMNHUChbIBaeTcs ypaBHeHueM Hasbe-
Croxkca

pvj(avi/axj)—pgivagiocL(T—TO)—arij/ax., 1)

rje p — IUIOTHOCTb pacIljiaBa MpH HEKOTOPOW TeMire-

parype T;

0 — CKOPOCTb 3JIEMEHTA KHJKOCTH;

g — YCKOpeHHEe CBOOOIHOTO IajIeHHS;

O, — KO3(P(UIHUEHT TEIJIOBOTO PaCHIMPEHNs;

T; — TEH30p HANPSLKEHni, T;;= —pd, + h(avi/axj+
+0v;/0x; D

p — ,lIaBJIeHI/Ie

N — Koa(PUIMEHT BA3KOCTH.

K ypastenuto (1) Hy>KHO 106aBUTH YpaBHEHHE
HENPEPBIBHOCTH [IJIs1 HEC)KUMAEMON KUJAKOCTH

dv,/dx, = 0 (2)
U ypaBHEHUE TEeIJIONPOBOJHOCTH
pcpviaT/axi +aqj/8xi =0, 3
TAe €, — TEILIOEMKOCTD;

q; — Temnosoii notok, ;= —kdT /0x;;

k — koa(dUIMEHT TEMIOIPOBOIHOCTH.

WNupexcsl 4, j 311eCh TPUHUMAIOT 3HAYEHUS KO-
OpJIMHAT X, ¥, Z M, TAKUM 00Pa3oM, X = X, X, =Y,
X, =2z, g; W v; — TPOEKIMN HANPABJEHUI CHJIbI
TSOKECTH M CKOPOCTH Ha COOTBETCTBYIONNE KOOP-
JNITHATBHI.

Ha moBepxHOCTH, OrpaHWMYMBAIONIEl pacIlias,
HEOOXOJMMO 3a/]aTh CKOPOCTb © WUJIM CUJY T, M

(n — wopmasp Kk mosepxuoctn). Ha mosepxwo-
CTH, coTIpuKacaorieiics ¢ TurjaeM, v = (; Ha TTOBepX-
HOCTH, COTPHUKACAIONIEHCI ¢ KPUCTAIIOM, U = O
(vp — CKOPOCTH BBITATUBAHUA KPUCTAJLIA); HA 10-
BEePXHOCTHU, KOHTAKTUPYIOIIel ¢ ra3oBoii cpenoi,
T~ nP, (P, — naBicHue rasa Ha IHOBEPXHOCTD
paanIaBa).

Jlng ypasHenus teronposognoct (3) taxke
HEOOXO0/IMMO 3a/1aTh TPAaHUYHBIE ycaoBusi. Ha BHY-
TPEeHHEeH MOBEPXHOCTH TUIJISA TEIJIOBON MOTOK G=( .
Ha rpanwuiie «pacmjaB — KpUCTAJLI», KOTOpas
onpezensercs usorepmoit 7(r,z) =T, (T, — Tem-
rneparypa IJaBJIeHus ), HapyIIaeTcs HereprBHOCTb
TEMJIOBOTO TIOTOKA, TOCKOJBKY TYT BbBIJEJISIETCS

CKPBITAs TEIJIOTA KPUCTAJLIU3AIH Q:

kNTn — k, VT, n =pSvan,

rje uaeKchl S 1 L OTHOCSATCSI, COOTBETCTBEHHO, K
KPUCTAJLTYy U PACILIaBY.

Boipaskenne a7 TETI0BOTO MOTOKA U3 paciljia-
Ba MMeeT CJeAYIOMNl BU:

kR, VT, n = n(T,—T)+ec(T =T ). (4)

[TepBoe caaraeMoe B IpaBoil yactu ypasterus (4)
OIIMChIBAET HHIOTOHOBCKOE OXJIAXK/EHHUE, TPOIOop-
HMOHAJbHOE PAa3HOCTU MEXJy TeMIlepaTypaMu
pacmiaBa T, u okpysxatomei cpeawt T .. Bropoe
cJ1araeMoe CBsI3aHO C JIY4eBbIM TEIII000MEHOM. 371ech
€ — wuaJaydaresbHas crnoco6HocTh (emissivity),
0=15,67-108 [k /(cMK*), T, — adpdexruBras
(B cMbIc/Ie U3TyUYeHUS) TeMnepaTypa OKPYKEHMS.
Uien €67 omuchiBaeT MOTOK, MCIYIEHHBIH APY-
TUMHU HATPETBIMHU TTOBEPXHOCTAMU: KPHUCTAJJIOM,
CTeHKaMu KaMmepbl 1 T. 1. OH JJoJi3KeH ObITb BbIpa-
JKeH vepe3 wHTerpasbl (MIu CyMMblI) 110 yKasaH-
HBIM TIOBEPXHOCTAM. Pe3yIbTupyIonuii moToxK, mpo-
XOJAINN Yepes n-if 21eMeHT MMOBEPXHOCTH U PaB-
HBIII BTOPOMY cJlaraeMOMY B HpaBoﬁ YyacTH ypas-
nennst (4), o6osnaunm 4epes ¢f [9, 10]. Oxn co-
CTOUT U3 HOTOKA TEIUIOBOro u3iydennus qL=e oT 4
ceporo reJsa, umeromtero remreparypy T,, a takxke
OTPA’KEHHOTO TIOTOKA, MCIYIEHHOrO JPYTUMU II0-

sepxuoctsamu, (1—¢ )f gF u, Haxomer, morso-

IIEHHOTO TTOTOKA —€,f, 4. 31ech npemoaraercs,
YTO TIOTJIOIAIONIAs CIIOCOOHOCTD PaBHA M3JIydaTe.b-
Hoit. Bemmuuna f,, — Tax HasbiBaembrii view factor,
KOTOPBII ONKCBIBAET reOMETPUUYECKHUE XapaKTepu-
CTUKH B3aMMHOTO PACIIOJIOKEHHS 2JIEMEHTOB 12 U R:

1 cos O cosO
Lo z_f J'"l—zdendSk,
n S, Sk nk

rae S, n S, — IJIOMAAN 9JIEMEHTOB 1 1 k; 0,un0,~
YIJIbI MC)K[[y HOPMAJIAMIL K 9JICMCHTAM 7 " k u
JINHUEH, COeINHSIONIEH 1IeHTPbI 9TUX 3JIEMEHTOB U
uMmetouieil jauny L . Besnunnbt q,f OTIPE/IEJISIOT-
cA U3 ypaBHEHUS

anqlf = EnquE’
rie an = [Snk - (1_28k)fnk]/8n; Enk = Snk'
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Nrak, cocrosiiue pacijaBa Xa-
PaKTepU3yeTcs MOJISIMU CKOPOCTH 0,
JlaBjieHust p u temnepatypsl T, Ko-
TOPBIE OIPE/IE/IAIOTCS U3 YPaBHEeHHUIT
(1), (2) u (3). Cocrosnue Kpuc-
Ta/jla B HAIIEM CJydYae OIUCHIBAET-
cs TOJIBKO TeMIepaTypoif, Kotopas
HAXO/UTCS U3 YPABHEHUS TEILIONPO-

BOJIHOCTH
V(kVT) - PsC,s0, VT = 0.

Takum o6pasom, perienue 3aja-

4y [OCTPOEHUS TeMIIepPaTypHOTO
1I0JIS1 B KPUCTAJLIE CBOJUJIOCH K pe-
IIIEHNUT0 METO/IOM KOHEYHBIX 3JICMEH-
TOB HEJIMHEITHBIX yPaBHEHUH ¢ 4acT-
HBIMU MPOU3BOHBIMU U HEJIOKAJIb-
HBIMH TPAHUYHBIMHU YCJOBUSIMH.
AJITOPUTM YHCJIEHHOTO PelIeHNUsT OIn-
can B [11, 12].

Pe3yJIbTaTI)I MO/JA€/JUPOBAHUA U UX aHAJIU3

Ha puc. 1 npojieMOHCTPUPOBAH Pe3yJIbTAT MPO-
BeJIEHHOTO Mo/jiesinpoBanus. 3oTepma ¢ temmnepa-
Typoit 1693 K saBasieTcs rpanutieil pasziesna Mex /Iy
pacIJIaBOM U KPHCTAJJIOM.

CTpyKTypHOE COBEPIIEHCTBO BBIPANIMBAEMOTO
KpHCTALIA U ero (DU3nvecKrue CBOUCTBA 3aBUCAT OT
(hopmbr ppoHTa KpHCTANIM3AINYT, HA KOTOPBII BJIU-
seT CKOPOCTb pocTa. BbLto mposesieno nccenoba-
HY€ BJIMSHUS CKOPOCTH BBITATHBAHUS O U J[aMeT-
pa Kpucraiia d, BbIpammBaeMoro merogoM Yo-
XPaJIbCKOTO, HAa XapaKTep TEeMIIepPaTypPHBIX IOJIeil
B HeM. MojieTMpoBaHye NPU U3MEHEHNN U B JlUa-
masone 1—20 mm/9 1 d ot 80 10 250 MM TO3BOIH-
JIO YCTaHHOBHTb, YTO C BO3pacTaHueM v Qopma
¢dponTa paszena ¢has MeHSETCS OT TTOYTH TLJIOCKOIT

a) Z, MM

120

v=2,5MM/4
d =80 mm

80

40 -__—-//
6) 0 Zb 4(l) 6b 7, MMI
Z, MM T
120 v =20 MM/4
d =80 Mmm

N ___——/”’;////
0 20 40 60 7, MM

0 20

40

Puc. 1. PesyabTar pelieHusi ypaBHEeHUH TEIJIONPOBOJHOCTH B CHUCTe-
Me «KPHUCTAJJI — PACIJIaB» METOJOM KOHEYHbIX 3JIEMEHTOB JIJIsI KPH-
cramna guamerpom 80 MM (Ha OCAX yKasaHbl 3HAUEHUS B MM)

K BOTHYTOM, IPUYEM MIPH COXPAHEHUH BBICOTHI KPHU-
cTajiia ¥ yBeJWYEHUN ero JuaMerpa 9TH h3MeHe-
Hus yeuauBatoTess (970 MOKHO YBUETH Ha pHC. 2,
T/le TIPUBE/IEHbI HEKOTOPBIE U3 MTOJYUYEHHBIX PE3YJIb-
tatoB). MHaue roBopst, HanGoJiee Boruyras ¢opma
HabJiio/laeTcss B KpHCTajjie HanOOJIbIIEro Jguame-
Tpa, KOTOPbIH BbIPAIIUBAETCS ¢ HAUBBICIIEN CKOPO-
crbio (eM. puc. 2, 2). IIpoBeeHHbIE HCCIEA0BAHNS
TaK)Ke TOKAa3aju, 4TO TIPU YCJIOBUU TIPOTIOPITHO-
HAJIbHOTO YBEJUUEHUS JUAMETPOB KPUCTAJLIA U TH-
IJis U COXPaHeHun cKopoctu pocta dpopma ¢pponra
KPHUCTAJLIN3AIUN OCTAETCSI HEU3MEHHOII.

CrenieHb BJINSHIS CKOPOCTH KPUCTAJIN3AIUN 1
[mameTpa Kpucrasiana nHa gopmy dpoHTa pasmesa
a3 3aBUCHT OT cTa/MU BBIpAIUBaHUS: HA GoJee
[IO3/{HUX 9TAllaX BbIPAIMBAHUS CKOPOCTb BBITSTHU-
BaHMS W JUaMeTp KPHCTa/lla MEHbIIE BJIUSIOT Ha
UCKpPUBJIEHKE TpaHuIbl pasaena a3 (cM. puc. 2 u

B)

o MM v=2,5MM/9
] d =250 mm
120 T
80 +
=
0 40 80 120 r, MM
r) )
2 MM T v =20 MM/u
i = d =250 mm
120
80 +
T : . ]

0 40 80 120

7, MM

Puc. 2. TemnepaTypHble IO B CHCTEME «KPHUCTAIJ — PACIIaBy» TIPU TOJIYYEHUN KpHUCTaaaoB Si BeicoToii 60 MM
quamerpom 80 mm (@, 6) m 250 mm (6, 2) mpu ckopoctu BurtaruBanusg 2,5 Mm,/4 (a, ¢) u 20 mm/u (6, 2)
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a)
Z, MM
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Puc. 3. TemneparypHuble oS B CHCTEME «KPUCTATT —

pacIiaB» Mpu CKOPOCTSX BBITATHBAHUSA 2,5 1 20 MM,/ 4

Ha MO3/IHEN CTaJN¥ BHIPAIUBAHUS KPUCTAJIA BbICOTOM
240 MM n guamerpom 160 mMm

puc. 3). Ilo ar0ii NpuyMHe Ha HaYaJbHON CTa UK
CKOPOCTH BbIpAIIUBaHUsI He J0JKHA MTPEBbIIIATh 2 —
3 MmM/4. Ha 6oJtee o3HNUX CTaAlSIX CKOPOCTh MOJK-
HO ITOCTEIIeHHO YBEJNYUBATh, JIOBO/IS /10 3HAYEHUI,
KOTOpbIE MOTYT OTPAHUYMBATHCS BEJUUYUHOI, OTpe-
Jlesisonieiicss KoHIleHTpaiueil npuMeceil B HCX0/1-
HOM CBIPbeE.

WNccnenoBanms Tak:ke TTOKA3aJId, YTO PN HEU3-
MEHHON CKOpocTH BbipamuBanusi dopma dpoHTa
KPUCTAJJIN3AIMY, PACIIPE/IeIEHUE TETJIOBBIX T10JIek
U TeMIIepaTyPHBIX T'PAJAUEHTOB BOJM3U TPAHUIIHI
pasaesa ¢ha3 3aBUCAT B OCHOBHOM OT COOTHOIITEHUS
JINaMeTpa M BbICOTBI KPUCTAJIA. JTO CIIPABE/JINBO
B cjy4ae, KOTJla NMPU M3MEHEHUU [UaMeTpa Kpu-
CTaJLIa TIPOTIOPIIMOHAJIBHO U3MEHSIeTCs1 1 00BbEeM pac-
JiaBa.

Curemyer otMeTHTb, 4TO Tpebyemas hopma hpon-
Ta KPUCTAJIN3ANH 3aBUCUT OT KpHUCTaLIorpadu-
YEeCKOTO HAIIPABJICHUS BbIPAIUBAHUS MOHOKPUCTAJI-
JIa, OJTHAKO B OOJIBIIMHCTBE CJIy4aeB OH JIOJKeH
6bITh 6/U30K K 11ockoMy. CKOpPOCTb BbIpaluBa-
HUS 11es1ec006pasHo 3aaBaTh UCXO/IS U3 TEILIOBBIX
ycsoBuil BOM3U (PpoHTa U HAYATBHBIX YCJIOBHM
KPUCTAJIN3AIMOHHON OYUCTKU OT KOHKPETHBIX TIPU-

Mecell B COOTBETCTBUU € TPeOOBAHMUSMHU, KOTOPBIE
IPEDSIBISIOTCS K YUCTOTE «COJHEYHOTO KPDEeMHHUS» .

[IpoBenennoe MozeMpoBaHue TETIOBBIX TTOJEN
B PACTyIIEM KPHUCTAJLJIe TO3BOJISIET B JaJbHEHIeM
BBIIOJIHUTD PACUYET PACIIPECICHNST JICKTPUICCKU aK-
TUBHBIX MpUMeceil 0 06beMy KPHCTAJJIOB Pa3HbBIX
pasMepoB, BLIPANINBAEMBIX C PA3HBIMU CKOPOCTSIMHU.
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The optimal thermal terms for growing by Czochralski
method Si single-crystals, suitable for making photo-
electric energy converters, has been defined by the

computer simulation method. Dependences of tempe-
rature fields character and crystallization front form
on the diameter of the crystal, stage and speed of
growing, and also on correlation between diameter
and height of the crystal has been studied.

Ukraine, NSC "Kharkov Institute of Physics and
Technology".

Konppix A. 1., Hamnenko O. A., Kosryn I'. II. Temne-
PaTypHi NOJS B KPHCTaJi <COHSYHOTO KPEMHII0», MO
pocre.

Karouosi cnosa: conaunuil kpemmii, mennoei nous,
WEUOKICMb CNPAMOBAHOT KpUucmarizayii, poamipu
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MeToOM KOMIT'IOTEPHOTO MOJIEJTIOBAHHS BU3HAYEHO
ONTHMAJIbHI TENJOBI YMOBU BUPOUIYBAHHS METOJOM
YoxpaTbCbKOTO MOHOKPHUCTAMIB Si, TPUAATHOTO 17
BUTOTOBJIEHHSI (DOTOECJEKTPUUHUX IEPETBOPIOBAUIB
eHeprii. BuBueHo 3asie’KHOCTI XapakTepy TeMmIleparyp-
HuX noJiB i opmu HpoHTy KpHCcTaTizamii Bix giamer-
pa kpucraja, crajaii Ta MBUAKOCTI BUPOL[YBAaHHHA, a
TaKO’K Bi/l CIiBBiZ{HONIICHHA JiaMeTpPy Ta BUCOTH KPH-
craJa.

Yxpaina, HHIl «XapkiBcbkuii ¢isuko-TexXHiIHNH
IHCTUTYT> .

WccaenoBanne TeMepaTypHOil 3aBUCUMOCTH KOHTAKTHOTO COIIPOTUBJIEHUS] OMUYECKIX
A dexTuBHOCTH cOOpa 3apsI0B B AATUYMKAX Y-U3IyUEHHT ¢ Pa3JndHON KOHMUTYpa-
MHOroypOBHEBbIE MJIATBI C TOJCTOMJIEHOYHOU mojauMepHoil uzossinuein (Poccus,
NBayKTUBHOCTD, 3JEKTPUYECKU IEpecTpauBaeMasi IMOJyIMPOBOAHIUKOBON CTPYKTYPOI
Bunsaue pacnpenesenus npumecu B 6ase Ha (hOTOIJIEKTPUUECKIE CBOICTBA MIOBEPXHO-
cTHO-GapbepHbIX yiabTpaduonerosbix doronpueMankos (Ykpauna, r. Kues)

CI/IHXPOHI/ISaHI/Iﬂ IIOTOKOB /JaHHBIX B MHOTI'OKaHaJ/JIbHbBIX CHCTEMaX III/ICI)I)OBOI?I 06pa60T—

[ToBblenne HaZeKHOCTHU JUOJ0B I[TorTrm npun BOSI[efICTBHPI Pa3pAg0B CTaTIJEKTPHUYIEC-

Ncnionb3oBanne hopMaTn30BaHHBIX TOKA3aTeJIEHN JIJIsT OIIEHKU KA4ecTBa TPH IIPOEKTH-
POBAHWH PAAUOTEXHUYECKUX CUCTEM OXPAHBI TIEPIMETPOB TEPPUTOPHUAIBHO-PACTIPEIE-

>

KoHTakTOB K InP (Vkpauna, r. Kues)
>

mueit anekrpoaos (Ykpanna, r. XapbKoB)
>

r. Apsamac)
>

(Poccus, r. Caparos)
>
>

KU CHUTHAJIOB ¢ nepectpamBaeMoii crpykrypoit (Ykpanna, r. Omecca)
>

crea (Benapych, r. Munck)
>

neHnbIx 06bekToB (Ykpauna, r. Xapbkos)
>

BricokoremMmeparypHble JaTYNKH JIABJIEHUS C TEH30PE3UCTOPAMU HA OCHOBE HUTEBW/I-
HbIX KpucTa/ioB kpemuusi (Ykpauna, r. JIbBoB)

» @OTOANO/I C TIOBBINIEHHO! YyBCTBUTEIHHOCTBIO B KOPOTKO-
BoJIHOBOI o6stactu Y D crektpa Ha ocHoBe dhocduma ramims
(Ykpanna, r. UepHOBIIBI)

» llonyyenue u cBOWCTBA THUPOKO30HHBIX XaJbKOTEHU/IHBIX
CHMHTULISATOPOB Ha OcHOBe coeunenuii Ay By, (Vkpanna,
r. XapbKoB)

> (DoTosIeKTpHYECKHE CBOMCTBA rerepornepexonos n-SiC,/n-Si
(Vkpauna, r. XapbKoB)
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