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In order to develop a new technique for uniform mixing of the compound semiconductors
utilizing Marangoni convection due to the concentration difference on the free interface, and to
clarify the real Marangoni convection induced by concentration gradient, to obtain counter
- molecular diffusivity of molten compound semiconductors, and to compare mixing by Marangoni
convection with that by molecular diffusion only, 6 type of samples composed of In-Sb (M-1, D-1)
- and In-GaSb-Sb (M-2, M-3, M-3’, D-2) were melted and cooled rapidly under normal and
microgravity. In case of In-Sb system, for space grown samples, M-1 samples was almost sphere,
and both M-1 and D-1 were mixed because of long dissolution time. On the other hand, D-1
samples. grown on the ground, In concentration increased downward because of gravity segregation.
It 'was confirmed that the crystal with uniform concentration distribution can be obtained under
micrograivty conditions. In case of In-GaSb-Sb system, for space grown samples, M samples
became round although they were not complete Sphere. The shape of Sb side was more shrunk
compared with that of the In side. The concentration distribution in the crystal was almost
uniform. On the other hand, the concentration distribution of D-2 samples grown in space was not
uniform and diffusion process was on the way. It was pointed out that the utilization of
Marangoni convection due to the concentration difference is very useful for the mixing of

_ multicomponent compound semiconductor.
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FEBEELIEDIOLBTE, B - SHABEREERICELSEIILETED LD,
CBRORBEBEBERXE7 7AN—HBL LTEEZHBLHBILTWSE, KERIZBW
Tit. In. GaSb. SHEZERZLHAMEBRICHMIRFEL. 2BE~ZR3IBCHEALITBNSD
FIHALTWS, ChoORM2Z2RENEREAF AV THRER. RESE 5. &
BIRASC 2EEICAT SN, —ARBRBICHBERAZALMIV—7), BHERE
LTORBECESCRAERAZBCIVBREIhZBEZYI VIoHREAFHEAICLD
ABEETDLADET TS, ok, BAREIEFELRVWEI> ZLEMARATHERML
(DZNV—T) AFHBOACIIVBRATOLAVETTS, M2 nGaSb R TORE
BAOOREBLIVCEAERENEZRT, vV I-HABRBEBAALORTRAZBICIDE
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D-2
"""" N \\l Si'é'a- (=GaSh)
Carbon spring )
M-1, D-1 :InSb
M-2, D-2 :InosGa'o.7Sbhos
M-3, M-3', : Ino.sGa‘o.5Sbo.s

where, Ga'=GaSb

-Test sample : composed by pure components in layers
+6 samples : divided into 2 groups
group 1 (4 samples) : kept with Marangoni convection
induced by concentration gradients
on free_interface of melt
group 2 (2 samples) : kept under molecular diffusion only
without any free interface

Fig.1 Sample Configuration
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Fig.2 Interfacial Tension (In-Ga-Sb System)

BONEHNRRETCHRE LR, B, EXNEBT2HROBIR, RESH. &
BERAOKREE - SHERLBZAEPSOFMETY., HMERRER, HEMFTERLL
BRHTICLICLD, WMNEATTCOHEHBRY, SFHRICLZ2EESGTDER, &
BEXZFVIZHKORFBHBEPELPICL, SLCRBEESS VY IoNEZEALLES
TRBBERS O —FH - BELFERCOVWTRENVTETH 3.

754 FEB®RN

TICINRICHETI2EREGTO LT, AMRABLITCHBABOBEREIBOTE
ErLhd, XL, FMPT (First Material Processing Test) o B} 2 BRI BWTd. &P E
MEMERPREICABL. HARELORLEICL VTS Y IoHRSMEIX W g
BERFEIRTV I, COBE/ADPS, S50 ToMRICHATIEREZFTSIBICE, FEHA
HBIUCEBHEIDPSLOBREREVEELR S, 20D, ABRXELOBREBZZ Y F
FEIZIDWEENIIRETZ2FELAVWSOOQDE, LrL, AMNBALORLEYREDOHT
BR+42TH2, PG, BLCBWIABABICBRESEAIL2BE. BEREIC
BMASTERIhERADIZ, ZOBELHARMBL D SBLTIIVED, BMEAL

BREL. POCHAMAELCHML, RESRRELOBERERIBRLBEERL. T

SYyd-NBEMET 2. 20D, AMGLEL LT, ANABBLCRELOBRRAE
FEACHO B BENRD D, RERKBVTIE, SV I7RBEN—KY 30FANVTE
BEETERSTTRAL. NV7HOBRERRALER. BEHIVIITEEIREH
STFKEBNTELyF LY - BRATYF Y VUEEML, AMHREEICHRL B
BEZ2RELTWD, FAUBICLY, SEHORPNTEA-—VZARETHELESER. &
BN BLWCEARLEEEAZ 1~ 2BFREACHISATY 2,

—261—

This document is provided by JAXA.

|



AFHBERORE

H3KAFHEALLIAREBETOLXO—ME LT, LBV TE+ LS ) —B%

ERLTIH S FHBKL I hSh RTCOSRBESEREEERT, 3k, 750°CT 3
SHEMBLEED In DB E D4 2 EPMA (Electron Probe Microanalysis)ic & D EH LR T
Hdo CITCH/LNEMESTE I RAMBHMEF VORERI LR BT 32 210K
DERDOHELBERERDE. TORKEER 1ICRT.

Table 1 Diffusion Coefficient on the Ground

In-Sb 1~3 X 107% [cm?/s]

; GaSb-Sb 2~5 X 1075 [cm?/s]
2 GaSb-In 1~1.7 X 1074 [cm?/s]

3 minutes heating at 750°C

Fig.3 . In Concentration in In-Sb System mixed by
Molecular Diffusion Only (1-g Experiment)
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Fig. :Model for Concentraion Distribution(in-Sb)
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Fig.4 Concentration Distribution ( Numerical Simulation)

Z
2=l AAARLRAMAAAAAND .
w
0.0 sec. 0.5 sec. 1.0 sec.
GaSt N >
1))
ln\\‘ r |
Z=0 CRTTRRRECRY \_39'
=2 =0

2.0 sec. 4.0 sec.

Fig.5 Velocity and Stream Function at Various Time
( Numerical Simulation / Cyrindorical Model)
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Fig.6 Temperature Profile of IML-2 Flight Experiment
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) 2mm
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Fig.8 Morphologies of the Samples
a: M-1 b: D-1

(b)
Space Grown Samples Ground Grown Samples

Fig.9 Concentration Distribution
a: M-1 b: D-1
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Fig.10 Concentraion Distribution at the Surface of D-2 Space Grown Sample
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