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Abstract

In the growth experiment of the ZnO ribbon crystal from ZnS many comb-like crystals
were found. It seems that they were composed of an initial needle and many c-whiskers
grown on the basal plane of the initial needle. Observations of dislocations in those
crystals by transmission electron microscope and morphological studies by scanning
electron microscope were carried out. Dislocations introduced to accomodate the lattice
misfit were found in the region where two c¢-whiskers were united, and those caused by
plastic deformation of the crystal were also found near the region where the crystal wa
sticked on the electron microscopic specimen holder. Burgers vector of these dislocations
always lay in the basal plane. Dislocations which played a role in the crystal growth
could never be found. The results of the observations suggest that the comb-like crystal
may be grown by the two-dimensional nucleation mechanism rather than the axial
dislocation mechanism. The fact that the ¢-whisker always grows in +c¢ direction shows
that the crystallographic polariry of the ZnO crystal is one of the most important

factors in the c-whisker growth.
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(LF B.v. £¢d) & LThHo two axial dislocation mechanism [Z & - THIICHN L
T3, Fitzgerald %60 |3 ZnS, ZnSe DAL 2D D KD ML 21T - 7okl Hp
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D, &l & ORI extinction distance £, T# %, HirschdA15 kb



ZnS 755 dE Ut ZnO KRS &b DR AL & ik LS ks 7
Eg =nV/N | Fy
THLOTE =12100& 20 Eg ARK12 &, 1400 A ThH o120 G- TEMHD Y 7 ¥ 4
B» O CDRDES K lum SHEESIN S,

(b)

#®O6R c-whisker HORERIEROIZNL, (2) @ g=1210 D& DR, (b) 1 g=0002 D& = D%,

05 1

(a) (b)

BIR RO, g=1210 DL XD (a): PEBE, (b) @ BHEITFE,

% 8Xi3 c-whisker [1G40INIHICH SN ZIzlO—HITH {3 basal ifi

5
FiTT, fiRETEDT LI TS EEDN S,

o




8 AW, HEH A, BARIER
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bl Al LidTEd o7

[0001]

s e

R WELIVIT L - T c-whisker HUZ/A U i,

4. HRONMNEEE

i JHEEHOD;J)ZEW%KOL\f@%’;i%ﬁ‘5f:sb, B xR g & B LB I X

AL E & BT, EREEIC X AL O RIS 21T - 7o

81 NS Ute & O 1SRRG B 0 i B SEnR I 2, BT OO s ST » 7o E A L
25 & SFE U LR EEE R E AH 9 IR L, M(a)k LU (a’)id initial needle
DB e e — L O 4y 0 H £0T, initial needle o fljij_-1c A TR LA EHIC, =MIEO
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D) e Sl o S DEET, SO AL S BDNLIBMC, 1~2pm OHET
c-whisker AHIZ LD TVEZDOMBE LN, TD5HL HAE c-whisker JE & [ZHITHIL
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%, TOH:FTIZ initial needle DIEFEAVHIR & 1XYW 519, c-whisker DT DAL S
B DM LIcRD 3L bHIp 5T e-whisker A3 U, c-whisker [ #55 i§H3 10
BTNB, MDEZCOREET (WA »oRGERBHERT, WRMEREELEN
D360° DHEAIST Y 7/ MOMREP ORIL > THB Enbhrb, COREMBITENICL
PRLNIE D 5t HIXIE AB ZBic LT DOl T c-whisker O] & 250z LT 5,

Z 113 prism [ LT inversion twin #34: U727 TH A 9. Zn0 f5 5Tl inversion twin
#S, prism HZBIC L THELPTNC &I, HERY THRE LB TH 5,

103 : initial needle DOE{EDEE TSN #11K inversion twin [Z X - T, c-whisker
BEIREG D B B 5 B, (a) Ll DI & A Wi U 7z B AB (3
i, (b): Fifile #fidsy /7 Y7 Mz twin EE4¥L,

G LT D 0058w 5 s
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1SR Lc kBRI, 204 ED 5589 initial needle AB Sk L, <odLIC
c-whisker 2 L7k SICWAZ30T, FAFHHRY T oM TINEY o two
axial dislocation mechanism 1L -> TIRE LD THA D & Hiihi Lo /{x‘{i}v["ft'ig il hr oo
GLEABHTHDTA LD ELTRALLDTH S, TOMBED 5B D15 IR
BekE %, c-whisker £ & initial needle DKE & AT TELLILLTA L Do
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TI1%5 O E#EEICHE 212, (1120) ribbon # &k E m ¢, (1010) Ji o initial needle
they (0001), % (2110) % B.v. & LTbo2AK0fiOMILIENORSE, (0001) %
B. v. & LThIZfi7s initial needle 7> 5 basal fii_Ricd~bD i L, Zhht fifmEiliL s
%Lz AT half-loop #5< b, c-whisker MET 2, TOBA, WA T~D 1T
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F, $€-7T c-whisker OEEDM X1, ZnO D4R 22N (polarity) I X 2D TR
{, 2AKDEMD B. V. DAIESIKE->TEIEZDT, +¢ —cTHOFHKEELTH X
WETHB, LU, BABEKEZ L ZnO WRERICR SN 3 c-whisker 138+ ¢ F
MIZRE LT3, i, MUBEETNEREESN K L s 5T, c~whisker fRRIcE
Mot EBONIHEMIIRGBREINEL - & EEZEDET, c-whisker [JIR{rig
Btk TRELTOS LRSI,

T x DERIERD 5, c-whisker [RE 3% 9 KKk U7z initial needle @ prims & F®D 5
LA EBBICERLTVIEITH B, D5 5AIE prism [ED “RIEEDPOEREL
rebDTHA D PS, initial needle D REMA D prism @ LD IBET ZEHICHEELTOT,
Sl bFOMBETHIE2LOLIL, 5HL 5HOFHSH 5 c-whisker BEEE LTV %,
&5 —DEENRC &3, c-whisker [ZHIC+ ¢ FARKELTWEZ ETHb, BANBEST
fTotc ZnO HRIRESERT, ZnF; »oREX ¥/ cneedlel2) &, ZnSe hLoRES ¥
¢ Fm% < hollow crystali3,1®) &, WFhb+ ¢ FHIKKELTEYD, BEHEEFv
EEBEZBCERTERONINE, c~whisker [RE X ZnO 4F ZnO RO B & B
LT3 EBHERINS,

5.2. initial needle D} E#E

TN  Fitzgerald %6 |3 CdS initial needle EZAIIC L > TRE LI-C &R
THEHE LT, BE U SRERPIC BEREOELET 52 L% P T2, ReDERT
12, BEAK XZ2BBBEMSTHTH S initial needle ICOVWTOEETIE, 20k > KXW
EZRETCERTEL LT

initial needle 2SHIRABIBIC K > TIRE LTV 2D TRND LE X BN 3 ERIVIERLI,
(1) L OER¥E&RICI3, initial needle OFEABHEMICED 515, (2)—REKIC, ZnO
fE12 c-whisker, c-needle MREICKE LT WVICdH» s H5d, (1100) JFHil ((1120)
ribbon DEE) E7cid (1210) ITE I ((1010) ribbon DIF4A) ic needle BERET 3 &
WO LR, WERABEDXLIC, RESBENICEUPTVBBESEELTH RTINS
O, D2HEDLTELLEMNTEBLDTHA Do

Zhicxf LT, initial needle M#hizfIific X - T, HEBREOTMBREICHTS D HEIOE
ETHRRELIOTRIEL, —C 084 needle BIZ UHITRE LD TRIZVOT, initial
needle &S FHELABC & SEY TR H—HMOBIEIC & »T RE LD TR E
BILONBERMIAN S LTRROBOBEF 505, (1) initial needle thiciz, REIKC
BA -7 EBONBEMDP, 2N oEUALBRERED RBIhEr o7, (2) B 1RKIKR
LiekDic, REBOWRERTR, KREEROHICH - T c-whisker 2EKIEL 2>TH
b, Thi initial needle BRE LT, BEXEHET L, ZOWHICEIC c-whisker RKE L
BMOTVBETLEZERT 5, COZERHFEIN(2), (@), (b), (b)) THRONECLTH
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. Mk, REOBTEHDSHD c-whisker OFBEV DI, basal Hp 53D KT
B, BILTOFLOHEAICTROBINORENIRROHAIM, dLEILETEE, KR
ST TR DT RO B LB NBEDT, c-whisker [REICE T DERMBER I NPT
WETH BN, TOIIBEMBIRASERINGEL 5T, (3) BIOITR Uic k5 12H&R
i3, initial needle DEEIZIZ-> XD EBED LNT, UL bEBEREFAMSBHTE0°Z
T3 &3, BELK c-whisker ® prism HELICZRIEBEER I, ZNPOLREL
7- ledge 237k c-whisker @ nucleation site t73% &1 5 Jones” D#HEIC X - THEA
HeThH b, i, BIIKD L 5 I, initial needle 1D prism FA#Eic LT inversion twin
BEL TS LD, initial needle 23 prims . EAD ZRITHKFEKIC L » THE LTS
EEBABTERE > TRRBEEITIE S,

Z®ESHic initial needle %3, initial needle & LT TIE7<, BKE L7 c-whisker @
prism i EAD ZRTMFERIC & » TIHREERIN T LW 3 F AR, 5.1. TH R
c-whisker ORICICH 55 LA LEDHHECHERL TS, TH8DLBL, DL HHIFTTIC
B L7 c-whisker ORERM @ prism HEICA UK ZRITE,P O RELLDDERZ T E
BTEDZTHHHo TORIIFANICHB~S Jones” DML U TH S5 Jones {3 prism
W EANOZRITHKIER L, c-needle MBEFMEOHVHNREL TV > HAICELBEL
T3, ZIRTHIZBETEDOH T UMERINICS VORBIR/TH 50, R4 DERT
12, initial needle OEXEFH I3 carrier gas O & IZMWEAFKIC randum TH - DT,
ZRTCKFERIC L BILBRTE RV ECAREEL TV R ERBZRETHA I,

BAEETORL O Zn0 ERKREFEET, ZnF,11,12) ZnSel8,14) ZnS1,2) L starting
material 2% % 3 &, BRE L7c#H RO morphology IZE LWENRED SNtz, TOEMRMIK
EELTOVE22@EEdc &2, Zn0 5Tl c-whisker BEEICERE LEWICH b
59, initial needle 5 L& b0D%2 DL 2 X5 NHEMSTONIFEERZEZRNTFEBLDICIES
DTRONEZEZ DN D,

AFEICE LT, BEERIKOVL THEEREZRE D > TT & - EXGHF Ot E—ERE)
#HiZ, BEBERICOWTE 4 BER A2 HO - FBTHABATREEE, 2HBAHN
iR, YU NEBBRICEELE LT T, IAEREBHEERICOVT, AEEES
BOAOTE o EBRANTHELEE —ERERCH L COHBEERLE T,
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