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Abstract

Hollow ZnO crystals were grown in the growth of ZnO crystals from ZnSe, ZnF»
and ZnTe Their morphology was investigated by means of SEM. [n spite of the
complicated structure of the whole crystals, the hollow cr.ystals are always grown at
the top of a long substrate crystal (trunk crystal) or on the several short ones, and
are composed of a few branch crystals. The branch crystals are dendritically grown in
the + ¢ direction. Each of them has an outer surface covered with several prismatic
planes of Ist and 2nd order and has a round inner surface. [t is likely that the branch

crystal is formed by a cluster of c-whiskers.

1. #
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I-VI #bAa#T, vy RiEdEE s> ZnSt-®, CdS4-10, Zn0i112) ) ZnTeld (T}
hollow crystal S EL, FOREBBIC OV TLH4DIRENH S, r b ZnSe tHEL
DFEJGIC X > TH U % ZnO hollow crystal OB & ERBIC OO THE L1418 | Jib,
BRI KSR, S, ¢ BIHICEE L rod crystal o prism [H EO TRITCEP SEF LD
rod crystal 23 Ed % &iC X - T hollow crystal ¢ EBEMSKEICH N L T hopper EliC 73
Y, £721AK®D rod crystal ORENFILT 3L, FOESD prismatic wall (T openning
MELBEEZ, »IEVEMIE%E S D hollow crystal ORRRBEEZHRH L.

UL UE I KT RENI L D7 rod crystal oFps£4 50 prismatic wall "%kt
B ome & LUicd @, rod crystal o FIFICR S 2 RS LICHBIREE Lcd 0
THHIoCEHUTEMBH 2. ZOELHD B, ZnSeir 550E L+ ZnO hollow crystal
DHTIELL, ZnFo b KEKLISHIT , InTe LEEE & DRIHIT L » THE L7 ZnO hollow crystal
DN T HEREEERAVTEZ L, hollow crystal ¢ morphology & Z DOk ERIEIC DINT
MELILDOT, ZOMBERET S,
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2. branch crystal O E

LS T84 Ut ZnSe 250 ZnO hollow crystal FiE DA, KEBEICH S EEZ
TeAERONBEINE 1 K@)T, £EABIGEMND), (b)DEHBSDILAERM(C)TH 5.
b)oEIHR T TRLUALESHSEEERT, rod crystal Z2hh SRERICKEL TS &
BHOMATH B, fit->T, rod crystal AFHCHE L7 rod crystal o prism T o ZkIck
DOBEET S EICHETORIROREMBERIZRLRINRENL ST, BRONED» S, HiiH
f&7% trunk crystal, rod crystal # branch crystal &IP3z 2124 5.

C ORI S AT, branch crystal 2 7FAZRLTEIILTEYD, 0 top
surface |3 flat ©75 <, W< Do pyramidal HH» 50, ZF %) branch crystal o
top OEXIEZ A>TV, F7, branch crystal 134k E LTI LIk E S B, 4FE
W (trunk crystal &Rsd{ilom) 2 1st %7203 2nd orderd prism [h S -> TUW 3 28,
P& (trunk crystal IZf L7<f@) 3 cavity 24X I ICALEBTTOT, HHEF¥EH
REEBELhTWRY, cocdid, SFoltke toBaO BEICERIEAREICES <
D&y F 3 deposite L, FERFMLMEZE, FEHRLPLTOH, TNSIKAFEARTMICIISTO
deposite »3/13 <, AEED SIH L Tx 7-4TF13 edge ;4T deposite Lognz End
BIRTE 5.

(a) (b) ()

#1RX (a) : trunk crystal FICHELIREE L7 branch crystal OY:EETL, (b) @ (a)DERBEAE T,
(c) : (b)DeirDinA (=2d branch crystal 7n5 2L 571 TW 5 hollow crystal Z/R79).

L»L, COTEDHTIE branch crystal O/ EiA < Do prism [h SHER SN T
WA EABNT HICIRESTE. F2RIE ZnTe EBEORIMCL>THELK Zn0 #iF
dZEIC R 51 % hollow crystal & D JEiIChE Ui 1 pFL¥ o c-whisker BE% 9.
C ®BEL hollow crystal ¢ prismatic wall 7% ¢ @ cwhisker 2 SfE0 FF ST 3
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ZBERT A, 55 KIb)o hollow crystal @ PAEEICIL 5415 ¢ BiJFANCTTHRE L DD S
prismatic wall [l% branch crystal (3. 2&M) #8 c-whisker B SELNTVAE T EAIR
Y9 3. cwhisker If/» 5o branch crystal oJERE BEICR Licon® 3T, 4 EEHE
c-whisker oMK IC & - T 1st order #» 2nd order o prism fi~NERELTW THA
S, Er, HAMIIRES Ma)o kS nikRo basal [HicSET A CP-4 T etch Lizd 0
OEMRIT T, YWHHICA 545 pinhole % gap (3, c-whisker B0 A T8 L
T2 & & DIBIKLORTH S EFEZ 5N, Litd branch crystal ORKEMIEZE T 5
O—DODMMTH 5. S SITHRIID etch Eir S, oz O HiThs LMz n4Z
THA L TE 7 Zn0 #FRKREOEE14720 LREEL, ¢ WiiickET 5 Zn0 #&I3 +c¢ Jim,
W Zn WHAICKET 2 EbHEMD BN,

B2H ZnTe 5L ZnO  #3 [ branch crystal OE HIR SHELOTBALN

hollow crystal & #D3E BIREART, TORED % branch crystal ®
WIZH & 1 %5 c-whisker . EXRHm.
.

3. branch crystal ,i5® hollow crystal OKE

1 (NWTRT & 578 trunk crystal oeigicpkE 3 54 branch crystal 12, THOICKE
R FRSBRESTVERICKET 21700, hoBWAICKET % branch crystal &i2£720,
fE4 DHIC prism mAES HHEEZHDDT, WAWATL morphology % & DfEEKE DJH
KERB, CRITRENTFEROEAIZ, Z3ICH A >0 branch crystal A, B &, trunk
crystal Zefic iliE Lcd D —2m branch crystal X & D=24% % > T openning %A & D
hollow crystal Z{E0 HF T3, D%V branch crystal {3, hollow crystal ¢ prismatic
wall 210 H1F 2 “unit wall crystal” THBELEDI T ENTE 3.

%5 Mla)id, 4eiiic hollow crystal 2 &> 1AK@ trunk crystal oOEHEIEEETHD,
(b)i3 Z DAIHEHFDILKREHETH 5. (CNZR)IOVITHEDBERTH 5. COEEL LD
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X, ¢ @hHR»OM20° FNILFEICIROEHERMES>THY, ZThhd2HOFTNH
trunk crystal 2 wing RICOVT, ZOK~DFkNHIC branch crystal BHET 20T
branch crystal 12 25ic? %, C OB TIRISHREH» S branch crystal ORAlIICH trunk
crystal BECBFEL TS, 0 wing REREZE (RPA) 3473 2nd order ¢ prism
HTH»72. o trunk crystal O4IRICEET S hollow crystal & Fijd Lk HE =20
o branch crystal 75 T& &> TWBC L5, openning DOAED SHEFITE 5.

(a) (c)

@5 (a): JEHIC hollow crystal & trunk crystal, (b) @ (a)DJehtDILK
(hollow crystal MWELC ¢ FHDOVEHREND) , (c] @ (a)ORRITH
DK E R TIEHER.
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0-2mm, 'v .

BOE —oOEIOIKE LRSI ati- B 1KD trunk crystal OizHnSA Uk S
TV 6 AD trunk crystal. RO trunk crystal &ZOEMITHE L
hollow crystal.

58 KBS O S S Ak > TWIZL 6 A trunk crystal 2o AR ERTERTH 3.
1 MbofEETIE, 240 trunk crystal MEL X HITREL TS, 6 =
1RDHMECREL, TNEMOA-7 trunk crystal (35 b BE AL,

B TR 1A trunk ctystal M 0igrh» 53 Ko trunk crystal 2 OE LEMH 55
ZLOMBOEETH L. T 03 AD trunk crystal o EiEic ¢, hollow crystal A& LT
%. hollow crystal DWEEICILE N2 E AR, € ORFHMD < &b =>0 branch crystal
POEONTVEC EDIMTH B.

trunk crystal 3FE4 OFINCREL GE6, TR, TOMEFMRRIEN 20fho K&
RIEHEITIZBR L. Jones 20 (3 CdS platelet Asip&ih oz 3+ vF —AREADF
ICRRAIRET 5 & LIBLTO A%, Lo, Jones Ok3HE:%% trunk
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crystal RRICHAT 2 LB TEROC EERL, BEOLCAHED trunk crystal ORE
R AYTH

5 8 RUTIR U 7ol B i3 B & s Bk % & B, branch crystal o#cd wing (R A A
B trunk crystal TH B, T ORBOESICIE trink crystal B8EOH > T, S HEME
ICHHE L, £0& £ HIC branch crystal & LT, #1555 hollow crystal 2sfi
DHFONTVE., TOISITRELIEUHEHD DK trunk crystal ofelfiic RARIC
branch crystal pspiE4 % &, trunk crystal OFEENTE E Y 57 hollow crystal »s
fEeis.

% 9 Kid enclose L7 prismatic wall % ¢ - 7- hollow crystal %Ol H» 5 R EE
THbH. TOEFOEICITIE, prismatic wall ¢ center ¥4r~D1Eh » TV ARFIROEAE
L7 6 KD trunk crystal BEET 4. COROTICEPTRLIZE4CIE trunk crystal %
IR T B L BHENED o1, BNl LR trunk crystal 232 HOEERD S
B2 TNBTEERY. COMBOGAZEACHMMITKEL TR EMS, BAD trunk
crystal J5—2D ¥ b RIFHCEKE L%, branch crystal Bt prismatic wall »3fE B ICfE
SNTVLZEEMENLTH .

10K (@)Ic/R& vt hollow crystal iTid 2@ prism L, RAITRINILIAIIE- &
O L7 grain boundary 23R 5415, 2D iz enclose L7 prism [A3">o branch
crystal o8> TWAIILTH B, T grain boundary ICEk->THEEXNTE DD
branch crystal 13 X ##IT DGR, BENICHEMIO TS bicrystal TH % T &hbh- fe.

B8 5 ADKL trunk crystal @ |- EIR NFIROIEE L7 6 AD
12k S L7-branch crystal »m 5 trunk crystal 2% - 7=
2< 54TV 5 hollow crystal. hollow crystal.
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(@)

210 (a): prismatic wall hiZ grain boundary »3fF{£9 % hollow bi-crystal,
(b) : prismatic wall IZ openning # & -7z hollow bi-crystal.

CDOEDITEE » el SRR - 7o FMICKE Lc branch crystal T##4& L T enclose
L#: prismatic wall % & > hollow crystal %Z5ERiX €2 ENTETHS. DETRELE
hollow crystal & &KFIT/RE NI E T AIC grain boundarysshl 5N H0°H Iz D DR D
5755 bicrystal TH 2. CoOMBmb@QNOEEGERAUL I BWHERBICLI > TRELL D&
BEbis, UHrLBBLWICI0°LI R LTS bicrystal {2444° openning % & - 7z hollow
crystal t75 %,

4. ¥ (6}

PIE ZnSe s mE L7 ZnO hollow crystal @iiEICDWTHENTE 72, Z@HhT
ZnTe o5& HEMTIRH 54 Zn0 hollow crystal MEKET 2 & bik~t-. 2D ZnFs
EKESEDRIGICE > THEL B Zn0 #F1617 iz 4 #ic hollow crystal »EET S, &
1R 2 DN DHhOFT, (@) o#FICIZ4IZiE~T& o branch crystal £ trunk crystal
OBFEEMED SNB. bIOFERIIIIFMEA & 73 <, prismatic wall | openning #%#i—
hollow crystal ©, (c)ICREMNIckEfIE enclose L7- prismatic wall % & SsFrbED
hollow crystal T 3.

CoO&HIT ZnFy mSkE LickiFfo hollow crystal, Z#L&[Bifid % trunk crystal,
branch crystal & ZnSe 7SR Lk EUclEE b5, RUBMBICI>THRELTV 3
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TEBHEEINE., $#£->T Zn0 #HREICEED SN S hollow crystal (33 -~7T branch
crystal OBEIREZ ERICLTHEL TR EEZTEINTHAD.

(c)
#1E ZnFe 55 E L ZnO crystal, (a):trunk crystal & branch crystal, (b): openning %
&> hollow crystal, (c) . enclose L7z prismatic wall 2 &> hollow crystal.

B 2
APRICHLT, LABREAOBELESRHD TS » 2 RIGKENEEITIRT RS, 54N
B X — BB L THEE R L E 7
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