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to the photon emission and collection.

In the ideal situation, a single photon is produced by the emission of quantum dot single photon source. A
dots, quantum dot growth with a high degree site-controlled is achieved, and single photon source quantum dots are
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quantum dot single photon emission device is achieved when we combine the self-organized growth method with

optical microcavity structure on patterned substrate. When we adopt a pyramid-shaped substrate to prepare quantum
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asy to prepare and isolate. The problem of multiple quantum dots occupying the same position can be solved when
we use the pyramid-shaped substrate, and the quantum dot preparation in the pyramid-shaped substrate is beneficial
220.4241; 220.4000; 230.0250

optical design; quantum dots; site-controlled growth; pyramid-shaped substrate

— HFEHTTT A DA

AR T R O T IR EIS TS E AR A T R Y R L o SRR S K T T B BT 5

i >

TON SN

PR IR A R AR s 2) B R O IR Y TR IR B T SE B F AR AT iR BE IR AE IR R TAE RSO+
E-mail: 1zhg000@126.com

TEAS AR SR U ok Bk 6 A A DA R 3 T 45 5 1 (R 34 ik 245 ) Ol 412
IR 5 3) HE IR S MR IR A AU M 2 F IR ST R, T IRFIEAR Y FER K AR, 75 T T AR
W BHI: 2016-09-18; KRB EKFmBHI: 2016-12-04

EemB . FXARBEIS (61430037.11474036) .75 MAA BT H (20140520139 H. 20170520157 H, 20170414016 GHD | 7% Ak
BB ITHA (2015174) 2014 4F 535 A 5B H (201524) H E #4556 60 HEBE B (2016 M601396)
* BISEBK & A . E-mail: mhyou000@126.com

EBRIAT: 205 (1980, B Wi IO 5 B3, EZ e R0 i bR 5 40 1 4 O TR DT 52

0413001-1



H | i ot

Dy AR LB SO T SRR DI 5 S I 3 o 2 1 0 B I B v A PR A AR IR

FEBAES DL T o1 i SO IR S I O TR B i T R RO SE B . T i R O TR
e F A A 2 B AT A LSV KOr ke EUE A I B 255w OBk SE 8L

PEUTE Aol U 40 A 5 4 oA 1 2 220 e AR89 ol A5 38002 1o P 684 PRL T e U8 DR AR SR JH T 06 20 el R SR T 463
TR A IR ) # Bk %07 A T SE B T R AR I HL S Tl A AR R O TR EE T FATRGE
{1 25K 22 B8 A BOG F IURSE A 7E ALK (GaAs) L001 JEDE A I b il 4 i AL 40 (InAs) B F £USE LAY L R
Tl & 1L/ BUAR R Sy AE 110075 1) b AR, PR 7E R A I AL/ S BALTE R T 24 5 7 s G R LR 5Ll
HRAE DL AL B A R S . BT AT IR AN E AT DU B 22 A 1 a5 30 R — o B A R T
HAE & T BRI b4 0 7 508 R T 7 s f & 5

2 5t 55

FIH GaAs(111)B #hJiEH 7 HI/E & F B AR AR an sl 1 s, T2 BT,

D ¥ GaAs(111)B 5 AHARTE N R 25 B 1 /K M S BEh 4T 15 min 0985 BE VR HHA (N5 R,

2) PUAHJERE K 50 nm 1 EALGE (SIO,) JFEREE R 160 “C FXF SiO, #£47 5 min AYIE kAL H, R N,
X HHEAT V8 A 5 TE U 2R Y N 0 TR R R (PMIMLAD) |, i€ IR AL 9 %% 3 Oy 3500 v/ mins, iEUR B[R] Ry 30 s JiE U 45 o
J& XA HEAT I U IR A IR AE 90 °C R AHERE 5 min,

3) FEWRSE— B W S TR, S B 2000 ¢/ min B BEWR GF RS — 2 B R T I AE 150 C 4L
%5 15 min; EHET RO SE — 2 W S T BRI 58 v 5 N B, e TRk % 3 O 2000 r/min, F) T HL 56 20 B Chn i
HLE N 10 KV, LM 0.22 nA) 7242 1Y B T 3 BE S PMMA (BRG] B (19 28 1L J5 Bl 140~ 260 pC/em?,
IPA {) I EHE] N 80 s, IPA HyERHIEI N 30 s, N, # IPA 1),

4) FH N BT Z o (RIE) Si0,

5) 38 3 N R AR 2B PMMA,

6) | FH 4055 B IR Fa <k AT RIE;

7 FIFH AR (AR S SR IRA R R 1) 8l S1O, , 2 W I 18] 2 22 s, FE48 ] N, w1 ) il
JE ) Si0, 5

8) HEAT InAs i T YA AN FE AL K iF, In 5 InAs BRI N 3:25, JRE J 161 nm, 4 K &R N
0.15 nm/s, B 700 °C,V EILHE 5 M BT R M E o 5001, FHHE B F 8 MEE (SEMD X4 A
&%@ﬁ%%ﬁuﬁ%ﬁ

substrate P MMA
1O
) growth

Bl &5 BT E B

Fig. 1 Preparation process of pyramid-shaped substrate
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Fig. 2 Surface SEM image of pyramid-shaped substrate Fig. 3 Cross-section SEM image of pyramid-shaped substrate
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Fig. 4 (a) Schematic of pyramid-shaped epitaxial quantum dot; (b) SEM image of InAs quantum

dot in pyramid-shaped substrate
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Fig. 5 Weak luminescence spectra of InAs quantum dots in pyramid-shaped substrate
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