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Fig. 1. Glass samples at different temperatures.
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Fig. 2. Transmission electron microscope images of

samples with different crystallization temperatures.

FE 2 T BB 7E b A BT R Wk
g 11217 =191 - Jed PR T B S A TR RE B S R, BT A
AR SCE S P T AN [ A R R O 1 S
XA [7) i A T FE ) 26 RO RE il BEAT T RO 1 U

127302-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 64, No. 12 (2015) 127302

OGS R B R R L5 R, T 5K 2T
B IEECT 5 B 2 1 AR B AR AR SO 4 A R Y
PRI SO S, & 3 s, B 3 AT LAE B, 78
s AT A AR 495 F1 510 ©C I, WSOk 76 ] W
6 X RSB, T AE 21 A0 B IR H 55, X A g
T RS I b — 2 P AR 2 b, BRI
AN CAH PbSe it i, HILRSHEUN, W
B, KRS B R IS A T R R . 2
AR FE T S 2] 520 °C I, JE K PbSe &1 £ fn 4
7 1000 nm P U FF 46 L BLEH B . 24 LR
kST = R 540 °C B, Wit 24 #3803 1500 nm
BT, 454 B2 Fin TEM B Sk B T s i )
Ak, T EBE IR T, SR AR AR P, RS
BORFHZ M LA SR, SARIRET AR L, AR
WIEA RIESE =, 15 RE LA BO i B T
SRS AT 3 g ) 4 2RI IS BE AT LAAS
B AT T, AR B OR, £L AN O B
B, Mg IR B IR, X5 — BT Sk
B AR 3G KTt R WAl £ 8% i 2 e AR —
O B Y AR TR, Bz BT sese
(7550 °C 17191 5 Bl & B BA S IR Ui, T
DATE ] % 2 7 A M RL I, B3RS LA W R
U AR T B R AR B I A VI T, ARSI
HhOR I L A EE AR ) i A iR FE FE 520—540 °C.

24

2.0 b

1.6

1.2

0.8 L

WZIR /arb. units

0.4

0.0 | | | |
1000 1200 1400 1600 1800 2000

#1/nm

3 (MTIRG) A FGEAGEE T 87 SOt
Fig. 3. (color online) Absorption spectra of quantum

dots with different crystallization temperatures.
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Fig. 4. (color online) Absorption spectra with the
same nucleation temperature 500 °C and different nu-

cleation duration.
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Fig. 5. Calculation scheme of size distributions from transmission electron microscope images.
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Table 1. Data statistics of different particle sizes (percentage).

i FifE/nm
HBE/°C
2.25 2.75 3.25 3.75 4.25 4.75 5.25 5.75 6.25 6.75
490 0 2.86 11.43 22.86 20 17.14 14.29 5.71 2.86 2.86
510 2.78 5.56 8.33 13.89 19.44 16.67 16.67 11.11 5.56 0
540 0 0 4 6 14 26 24 16 4 2

M TEM B HFEEL 5 nm 43 HE R (1 w18 B, 2R
Ja B R A s— N AR, 4 B4 A A AR
YR RE S oy W BT R A [ P b, X R R
A LUK ECE B R KON, o — 202 & it
ey . B EURL AR KN BURR R FE 1R
FONE bR AL, AR JE I A F B AR R,
HEAT He BRI AT A5 BRI SEBR R/, TR
FLARARAMEE A A, DR O 00 4 i E— 2
il TH AP HAR T BRI B, B AT 75 2
VIR ROk BE oy A, Geit S R FR L. NG
BiE KA AR 490 °CH, WA H &
EE 49 B 2 IO 7E 3.75—4.25 nm; 510 °C R, Hofl i
Z A 4.25—4.75 nm; 1M 540 °C i Ll i £ (K 7E
4.75—5.25 nm. EEMIGTRMA, B LEE TR,
i PR RO 3G T, A JSE P SR 4% 52 384

30

XS E S/ %

K42 /nm

6 (TIRAL) R FHORE 56
Fig. 6. (color online) Particle size distributions with

different temperatures

K6 20 T Gt v s 222 1) 1RREEE 20 A1 B DA
Lo Al & 2. M 6 T LUR BB B4R 2
A oA BORL R /N [ 73 A B -5 BRSO 1
(98 A — 5 WX R R &R, BT AN RDREAR AR )
JGURRFIE AN, BB RO BLAR 1Y K, RSO IR L0 F,
FIT AR SO 1 £ 58 A S e T A% R T R Ok
FHEARRNRGA ROV 5345, WRLAR 3 A B AT UK

B, A AR E T, RLAR I Al AR 2 — A
18, RS R & b O — AN A A . X
FER POV I E T s i, R T
PR AL, 2 AR A e AT R T — 8 1
TR, AR AR IR BEA F K, SR
JERFEE T 610 h, PRI BRI & A RS o3 A3 Bk
NFEEAL. X5 AR & R R T R
FEAHRE, dfA KN SRA —ER A, S HBL
MRS TR T 121 WSO i 5, AT B TR
IS RE R, A EA &7 mi bR 4 98 B BOL
PR IBICTIOR S

4 it i

i TEM BT L, A< S 26 07V e % A2 B
i R A A, SRR BT R ER.
o LERAN R B AG IR B T MRS, R LS AN
e P LA RE 8 A R T A R AR, (ER R sl
e A AT B P R S e, AT AR B A I
A UL R G G SRR AT, 4R
T AN SR N BT S P RS R A, xE
52 1] B % HH B P S W A e £ A TRLEE , R B P
THE T REFRRIRT, K REAEEs
SRR, B 2 AR A B —E '
Ja, A fE BT B g, IR >R, B A
PR BT, BT R AR R EK, IR EERE 2 3K,
AE % 1 I T S PR R i e, EL IR fAc e Y B ZE RS B B2

5 %

N T E R B, B X B T R R AR
MIFZM, ASCSi it 7 207 R, SRR
FEE AR AR T« A iR B8 o it A ST ] P F L 1 A
TEM AR DL & Al B2 X R AR 73 A1 i) 5

127302-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 64,

No. 12 (2015) 127302

Wi (43 5 M 2 B o) 2 LA B ) A T 3 B g W i
FRAT IR, 8 5 B 2 K 5 1 A0 A AR
JE I TE], A AR RE L I I, AR AR AR K
IR RERE T B — R KN — 58 70 A1 ) B R 1
FORE FLOREE LS R S A RO IR I, )2 /s
FOT BT RS R I, M5 21 5% BUBGR X
WRSCRIAR SR, 72 R b, R R (R R 88 TR 8
WOt 255 KRB A Rt — RN BIT.

SE3H

(1]

Zhang P J, Sun H Q, Guo ZY, Wang D Y, Xie X Y, Cai
J X, Zheng H, Xie N, Yang B 2013 Acta Phys. Sin. 62
117304 (in Chinese) [5KIHE, FMVEM, #E A, FEH,
Wese, %5485, KRR, Wi, Bk 2013 P54 62 117304]
Sheng L, Li H C, Yang Y Y, Sheng D N, Xing D Y 2013
Chin. Phys. B 22 067201

Xu T N, Wu H Z, Si J X 2008 Acta Phys. Sin. 57 2574
(in Chinese) [#RR T, RHEM, WiElE 2008 ¥4 57
2574]

Guo Y, Sun L L, Chi F 2014 Commun. Theor. Phys. 62
423

Dai X L, Zhang Z X, Jin Y Z, Niu Y, Cao H J, Liang X
Y, Chen L W, Wang J P, Peng X G 2014 Nature 515
96

Wu J, Wang Z M, Dorogan V G, Li S B, Lee J, Mazur Y
I, Kim E S, Salamo G J 2013 Nanoscale Res. Lett. 8 1

(7]

[20]

(21]

127302-6

Wu J, Shao D L, Li Z H, Manasreh M O, Kunets V
P, Wang Z M, Salamo G J 2009 Appl. Phys. Lett. 95
071908

Cheng C, Zhang H 2006 Acta Phys. Sin. 55 4139 (in
Chinese) [f£i{, 5T 2006 #)F 24k 55 4139)

Zhang L G, Sheng D Z 2005 Chin. Phys. Lett. 22 1518
Lakatos T 1976 Glastek. Tidskr 31 51

Lifshitz E, Bashouti M, Kloper V, Kigel A, Eisen M S,
Berger S 2003 Nano Lett. 3 857

Lipovskii A, Kolobkova E, Petrikov V, Kang I, Olkhovets
A, Krauss T, Thomas M, Silcox J, Wise F, Shen Q, Ky-
cia S 1997 Appl. Phys. Lett. 71 3406

Chang J, Liu C, Heo J 2009 Non-Cryst. Solid 355 1897
Loiko P A, Rachkovskaya G E, Zacharevich G B, Gurin
V S, Gaponenko M S, Yumashev V 2012 Non-Cryst.
Solids 358 1840

Ma D W, Cheng C, Zhang Y N 2014 Opt. Mater. 37 834
Silva R S, Morais P C, Alcalde A M 2006 Non-Crys.
Solids 352 3522

Jiang H L, Cheng C, Ma D W 2011 J. Optoelectron.
Laser 22 872 (in Chinese) [JTE4E, 2R, DM 2011 ¢
T - ot 22 872]

Ma D W, Zhang Y N, Xu Z S 2014 J. Am. Ceram. Soc.
97 2455

Huang W 2008 M. S. Dissertation (Hangzhou: Zhejiang
University) (in Chinese) [34 2008 fil =22 018 3C (K-
WL R )]

Yang Y, Zhang H, Cheng C 2013 J. Opt. Soc. Am. B 30
3022

Zhang W J, Zhai B C, Xu J 2012 Chin. J. Luminescence
33 1171 (in Chinese) [{K3CH, BHRA, VFEE 2012 Rt
# 33 1171]


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn/CN/abstract/abstract54107.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract54107.shtml
http://dx.doi.org/10.1088/1674-1056/22/6/067201
http://dx.doi.org/10.1088/1674-1056/22/6/067201
http://wulixb.iphy.ac.cn/CN/abstract/abstract14148.shtml
http://dx.doi.org/10.1088/0253-6102/62/3/21
http://dx.doi.org/10.1088/0253-6102/62/3/21
http://www.nature.com/nature/journal/v515/n7525/full/nature13829.html
http://www.nature.com/nature/journal/v515/n7525/full/nature13829.html
http://118.145.16.217/magsci/article/article?id=18518878
http://dx.doi.org/10.1063/1.3211971
http://dx.doi.org/10.1063/1.3211971
http://wulixb.iphy.ac.cn/CN/abstract/abstract12032.shtml
http://118.145.16.217/magsci/article/article?id=17357904
http://dx.doi.org/10.1021/nl0342085
http://dx.doi.org/10.1063/1.120349
http://dx.doi.org/10.1016/j.jnoncrysol.2008.12.019
http://dx.doi.org/10.1016/j.jnoncrysol.2012.05.033
http://dx.doi.org/10.1016/j.jnoncrysol.2012.05.033
http://dx.doi.org/10.1016/j.optmat.2014.09.018
http://dx.doi.org/10.1016/j.jnoncrysol.2006.03.114
http://dx.doi.org/10.1016/j.jnoncrysol.2006.03.114
http://www.joelcn.com/ch/reader/view_abstract.aspx?file_no=20110617&flag=1
http://www.joelcn.com/ch/reader/view_abstract.aspx?file_no=20110617&flag=1
http://dx.doi.org/10.1111/jace.2014.97.issue-8
http://dx.doi.org/10.1111/jace.2014.97.issue-8
http://d.g.wanfangdata.com.cn/Thesis_Y1270949.aspx
http://d.g.wanfangdata.com.cn/Thesis_Y1270949.aspx
http://dx.doi.org/10.1364/JOSAB.30.003022
http://dx.doi.org/10.1364/JOSAB.30.003022
http://www.fgxb.org/CN/abstract/abstract12176.shtml
http://www.fgxb.org/CN/abstract/abstract12176.shtml

) 38 % 48 Acta Phys. Sin. Vol. 64, No. 12 (2015) 127302

Influence of annealing temperature on the distribution
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Abstract

In order to understand the influence of annealing temperature on PbSe quantum dots doped glass produced by
a melt-annealing technique, experiments are carried out to compare the influences of different nucleation durations,
crystallization temperatures and time on the particle size, distribution and absorption spectrum. Under the condition
of the same nucleation temperatures and different crystallization temperatures, the transmission electron microscope
images of all samples show that a certain quantity of PbSe crystals are crystallized in the glass. While the particle
sizes and densities are slightly different. The calculated distribution of the particle sizes quantitatively indicates that
the particle size will be enlarged with the increase of crystallization temperature and the crystal particle density. The
measured absorption spectrum shows that the peak value of absorption spectrum increases gradually with increasing the
crystallization temperature. At the same time, the peak value shows a red-shift phenomenon. While under the relatively
low crystallization temperature, the infrared absorption peak cannot be obtained in spite that some crystals have grown
inside the glass. The absorption spectrum is covered up by the background signals because of the relatively smaller
particle size and density. This work will be benefit of producing different size quantum dots with a certain density, and

realizing stronger absorption and emission in multiband.
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