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K, R EEF 52 5 T e i m A2 K, N3RS o
HAKHY Ge BT o5, S HER X EK Ge BT AT
PR T — A AE R B AR i 1 s 7R A ) 27 IR
EO N3 A P 1 S 17 1 o o5 1 D NG W N
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YoE Tt AUE R M EPRA. R Ce T
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W7 FE 192 F1 477 em ™" B PSP F3E 5 Si 19
SR ) 2 K TO 7 FROIR 3. K] 5 A R
i Si B AR ASFIEE A IEAE. T Si—Si L2 R
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§5

s >
I 555
S (I:F = o5

= s
i QZé ! SIS
S
& ST
M e
L

SR / arb. units

n 1 X
150 250

' 3;30 '
h 8% /em™!

5 1BSD Ak A9 Si Zop)Z AR FUIAEE T AKM Ge T
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= 0)Z 5, A7 HA GRS Ge Mk
() — B B BUR % B Lorentz 270 | 5530 T 2K 04
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SR Loventz BRKCH 7 2 PR S A0 A i 45 L , T 1 1B 28 Ry 14 7
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Firzs. LT AT LA Y, SEg6 il i i) 25 58 5406 it 26
FFA FEA R AS Ge 1Y TO WA ELA& = X FR TR
Lorentz 2671, 52 A[A] | A4S Si (9 2TA IR B AL

JETERYAESTFRAFAE (K 6) . i T B s TR B R
BN IS i 2 R &R i, R AR
FATAIHL 2L R IEFIN , 7E Ge & A5H
a UL PARIAS S A Si Y 2TA W (& 7).

WG RS Ge T R FE T A Ge 19 TO
WEFIE f Ge 28 TO W& M RHIESEUE 36 2. XHE &
Ge Y2 TO WAETHT 75, Bl DTAR L BE () a7, v I Aof
WA, g AR RUIFE M TP IR Ge & T/
fb. 5Z M, B2 Ge B9 TO MR UG B /95
KL 0 TR G R e, X A AR AL RS T R
Ge T s B FBRIBUE R 4 56, 5 AFM MEE
B LE AT R, SR IBSD 5 A A 45 8 1 DT AR IR
JE R AERBBIR ST HE /NG Ge B 5. HIE b B &
PR RSN, 75 - BRGNS 1 VR A5 24 7 7
ol Bk, S B3h o g A S 0T L2 S
SR, RO EREN OB MR
B IR I W EE — 2, vh L T R e
A Ge 1) TO W F2E A & F A P24 g, Mk
Ge 119 TO 14 B Lorentz 28 U 1Y /& X #R 1k, I TE
IBSD KA Ge 1 15 Sl A B pG 5/0T.

K2 TEARRVIBURET IBSD A= KAy T mFE 0 T AR S Ge B9 TO WEFIE S Ge HYZE TO WERYHHIE S AL
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T/°C AN
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600 275 32 302 6.0 0.18
650 277 30 299 6.2 0.52
700 278 29 298 6.3 0. 80
750 280 25 297 7.3 1.44

Ge T RAH S HUEN BA AL Ge A —21Y
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i) Ge—Ge 11 TO i sl I (1) PR 25 38 4 45 J= 35 1 F1 3%
NI Ge,Si HiR G &L BIAFE. M T4 Ge dbiAk
(H TO W2 300 em ™) I H , HTIE Si 2R A
K1 Ge HT 32 N 1 BIAE R, 80 2 e 1) 1F
TR s M, T T Ge, Si J5 T IR ) S 35047 2 4@
FERAL NP /s BoR, ETURRE N
750 C B IBSD 4K 1Y Ge BT 51 Ge—Si IR BN
WA T392 em ™' MR Duan 251 B S2I0IN & | o
TE Ge,Si BT HIRHY Ge,Si, s T A1 Ge HiE 6~
0.94. Ge B T 51 Ge—Si YRBNIELE Ge,Si J& T
A TR P BN )T AR AR 200 e [ RE g I 4 1
T, RATERARTIAURE A K 1 Ge & F 2 LT
PRMAE] Ge—Si Wi W Ce,Si JET HIRM

FREER/N BT 0S Ge & RLE & WRA T B T
BRSSO AV T, FR B SCk [ 31, 321 AT AR RAR 5]
TE 8 >0.7 I GesSi,_s & Ge M I AR W 5 opr
Ge—Gel) TO W I I 7F 306 em ™' LA . Hydbml
LT Ge &8T5 19 RUSH0/INIT 7= AR 1 7 - B 3R
BAONE T LA R b, % i Jey 38 R 0L T 35 R 7 A i r 2
IR B Y 1E A1 4 4%

P2 OGTE BT A 25 R R W . R IBSD 2 R 7E
Si(001) FEJE _FAE K Si 28 vh )2 R A7 AE S5 T T 1Y
eI, FER W2 B A K Ge WP &S AR
MY Ge A7 I HAEMAN Ge 5 55 A% i
Bt /b, Ge 1T s TE IR AT 2 LIV 7 5t 14 1) 245
I, Ge JFLERRA Si R LL S-K A aCAMEA K
HACTE Si LR A A K TG Y Ge RIHZE  HEE
JEERE B B I T DA b, 4k ARG R I = 4R
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R Ra R RS UR e ANE I8 A AT BN | | N TR o e
Ge/SilR it FL1H . Sasaki 2" R J] IBSD $ R 1E Si
(001) A FIAMEA K Si AR, 8 15 5 i b
TR SR B« ML S5 R 1 HE & ST fE A Si 14k
FEZER IF HLAE & Si B AS A9 AN E )2 2 ] 1 AT
OO , 76— 1) JEE 32 5 1Bl PN O TR o R T, X 5 R AT
KPS GRS 43 BT 1 45 e — B Sasaki IR,
TR AR S5 F (I8 BRI BE 55 40 IV 2% T A7 76 3k DL & BR i
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TRFL R R 1T I S T 7R X 88 W 6 A 3 1
MELAANIE | TR B TC 7 19 Al 4 2 7 b A5 19 41
FEZE. G340 FRATT A S50 A WA B AR 2 ik 4
F TS I - R e REREAIR , ko] LA A AE T Si 22
e R A U D LA R R IR A R — 2
ISR

KH IBSD A9 AR Si 3R EAK Ge T4,
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SRR, T AR A AR BT R B Ge
TS Si SRR 2 SR (& 1) . I SR
TR TN A KRR R Ce
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SR b O [ 43 AS TR 4 445 R 1) A 6
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WA PRG35 B L b e S T R IR B 1 s T
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i A AR K2 R ERR AR St A T
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4, # @

K IBSD J7¥k Al LATE Si FEiE S0 B Ge BT
M HALS A K, AT i/ 58 Rk RS
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IG5 FE I H 2% Ge 5T A ML ik d 22
YER. S A e 1 3R IR 76 i BT
FRURI O St 1 9 IV 0 5 Ot 85, il by A g I e 28 3R
R TFAT N FE R AL ST, Ge & T S 7R IR A
S AR AR R T 22 IR SR F R i,
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Growth of Ge quantum dot at the mix-crystal interface
self-induced on the ion beam sputtering deposition
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Abstract
The dense domes of Ge quantum dots on Si (001) substrate with a monomodal morphology distribution are deposited
at different temperatures by ion beam sputtering (IBS). The areal density of the Ge quantum dots is observed to increase
with elevating temperature, but the dots size to decrease. As the deposition temperature increases to 750 °C , the smaller
Ge quantum dots each with a height of 14.5 nm and base width of 52. 7 nm are obtained by sputtering 15 monolayer Ge

“* at the same time. Thus the evolution of Ge quantum dot

coverage, and the dots areal density is up to 1. 68 x 10" c¢m
prepared by IBS is very different from that by vapor deposition at thermal equilibrium condition. The stable shape and the
size distribution are demonstrated to result from the kinetic behavior of the surface atoms which is restricted by the
thermodynamic limitations. A mix-crystal interface including amorphous and crystal components is revealed by Raman
spectrum, and this special interface is demonstrated to contribute to the high density of Ge quantum dots, since the
boundaries between the two different components can provide more preferential centers for the nucleation. As the density
increases at high deposition temperature, the elastic repulsion between islands is enhanced, resulting in the surface atoms

growing along the orientation of high index during the IBS deposition, and inducing the increase in aspect ratio and the

reduction in island size.
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