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ABSTRACT The phase transformation induced by 0.0049N and 0.049N Vickers indentation in GaAs
single crystal has been investigated using high—resolution electron microscopy. The results showed that
. the transformations from crystal to micro—crystal line and amorphous phase were caused by the high
and low load indentations, respectively. The micro—crystal consists of nano—crystals and amorphous
structure. Nano—crystals with the size of less than 10 nm have different orientations. Some clusters
with the size of several atoms were found in the amorphous phase. Many defects, along which lattices
distorted and amorphous phase islands formed, were observed in the interface between amorphous phase
and crystal. “ High—pressure induced amorphization and shear—deformation induced amorphization ”
are proposed to interpret the amorphization induced by indentation in GaAs.
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Fig.1 TEM observations of a 0.0049 N-load indentation (a) TEM bright field image, (b) SAED pattern
' recorded from the diagonal of the indentation and (c) SAED pattern recorded from the region
except the diagonal in the indentation
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Fig.2 A HREM image taken from a diagonal of the 0.0049N-load indentation
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Fig.3 Observed results of 0.049 N-load indentation with TEM (a) TEM bright field image and (b)
SAED pattern recorded from the center of the indentation, implying that complete amorphization

took place under indentation
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Fig.4 A typical HREM image taken from the interface between the amorphous region and crystal
beneath the 0.049 N-load indentation
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Fig.5 A HREM image taken from the interface between the amorphous region and crystal beneath the
0.049N-load indentation
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Table 1 Comparison of the interfacial distances (ID) calculated from the diffraction rings (DR) with the

ones calculated from the zineblende structure GaAs (lattice parameter: a = 0.56533 nm)

No. of No. of the DR ID calculated from (hkl) ID of the lattice
figures the DR/nm planes/nm
1 0.2028 220 0.1999
2 0.1444 400 0.1413
Fig.1b 3 0.1181 422 0.1154
4 0.1017 440 0.0999
5 0.0934 600 0.0942
6 0.0854 533 0.0862
Fig.3b 1 0.3012 111 0.3264
200 0.2827
2 0.1778 220 0.1999
113 0.1705
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., BB ERPHEIZELEAFREE, B 0.0049 N HFERFEIMMALEHNM 0.049 N
ERPHZE2IEREH. T, EERPIFREINMSRIERSWIHARBEET EH. B, ERSPH
e SRR AR 454 R R B4 SR B 1 EE T AR BT ) 5 R o AR A R P K.
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RIE IS LS h R kaeie [0, ER
T RS (LY 53— T RE LA B RR 5 R 8985 1)
WAESREERL Wu SA 020 3208 ~
HiFSERL. HERBYYIN AA TR, WE 6 R,  Vickers Kkt i ifi ¥t & REET. [N T
SRy G IR TE BTN, (A T HATIT R E 1 B A SRR ERA WL, i T Fhas Hg Yy @ 1% H
. #AKEE. EFERECR K ERREMFE R E A EXSAHWHRETREN. B
R BB R A B B R (5B T 7S A0 TN B T LA TE R S SRR A IR FE TR, Ry, SRl
Al LASE o i (R A SR R (k. 1R 4 AT 5 Al AE B AR & S T b 7 4 o PR il o 2 (L 6
(AT Sk AR , 3 B S BN BIRY TE PP 44, X Pt SRR BT VIR 7 (RO 45 1. IE 4 Palvov(™) 48
HAYAREE. R IRAY IR (LREAS (€ RRAY M BB T K . X RS (L B 5 8 (RIERE . GRAG (I RLEESF)
YRR AT SRR (L BTG, K S A9 TE AUFD I R AY 7 e SR I 7 R ) & Ak A T o (DA 70 o 4
kMg, ERE RSPy R R 205 T T 33 R AR TR

3 &% it

B L4 F 7E 0.0049N ATy Vickers /R T4 T 49k &M IERA R MFB AL, 75 0.049N #
WREETRETZEESILME. FR T B IR 5 2 ARG T LT LU SE s i I A g i1 3t
BRI R. — . i EE N e B L (L M IE XA, BIRGERIERSHIERH. B
— . YRR IR, MR, B R e, RASEIESAEN
TR

induced by shear deformation
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