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KRB G HIE. m 8T ok, ZEA T A #F R W] DA B 400 ps, [F] AL 8
KN HTFEEF. A TAEL KT Journal of applied physics £, B4

Guangda Dong, Yongyou Zhang*, Muhammad Arshad Kamran, and Bingsuo
Zou, “Group delay of single-photon transmission in a waveguide side coupled with a
Jaynes-Cummings chain” , J. Appl. Phys. 113, 143105 (2013).
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o S DL (Nano Lett. 13 (2013) 2997— 3001) , 4 6 fr .
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K6 Waveguide performance of the hierarchical trunk-branches CdS nanowires
array probed by microphotoluminescence (u-PL) with a continuous wave GaN laser
diode (405 nm). (a) Optical microscopy image of the yellowish CdS comb structure
on a Si wafer. The inset schematically shows the different illumination directions
and areas of the UV laser (GaN laser diode at 405 nm wavelength). (b) Green
photoluminescence with lateral (in—plane) illumination collimated at the trunk—
branch junctions, (c) at the central part of the branches, and (d) vertically
collimated as indicated by the white ellipses. Note that the arrows marked by B
indicate the periodic emission of light resulting from the Fabry—Perot cavity for
lasing; the arrows marked by A indicate the light emission from the end-tip of the
branches.
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K7 (a) UV—-visible absorption spectra of the undoped and Mn doped CdS NWs.
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K8 (a) PLE spectra measured on a Perkin—Elmer LS 55 Luminescence spectrometer
at AMa= 1.64 eV (sample A) and at M .=1.61 eV (sample B), respectively. (b) PL
spectra of the obtained Ni—doped CdS nanoribbon excited with a cw laser 405 nm at
300 K. (c) Fitting of the PLE spectral of sample B. Here, three Gaussianfitting curves
(denoted as GFC1, GFC2, and GFC3) are used. The peak positions of the GFCl, GFC2,



and GFC3 are at 2.57, 2.09, and 1.99 eV, respectively. (d) Fitting of the PL spectral
of sample B. Here, three Gaussianfitting curves (denoted as GFCl, GFC2, and GFC3)
are used. The peak positions of the GFC1, GFC2, and GFC3 are at 2.41, 1.63, and 1. 45
eV, respectively. The error for the spectrometer measurements is about =£0.2 nm.
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My Rl A% S e B BR 4 ok (SWCNT) B9BR ALEE . R A8 7 it Je] K
HAEFRE DB Fo 0 RBAT TR YA FREVAR B ENRE. B
P3HT U ENEF X4 H7 LTt A= FH SWCNT L, AEHIEE
fm N % P3HT #2 PCBM Wy R &K F/ENHIRE® & KM & & 4
ITO/PEDOT:PSS/P3HT:PCBM:SWCNTS/Al . £ it — 2 7| £ %, % I &
P3HT:PCBM:SWCNTSs i&& 4%+ SWCNTs & ESE X 0.3wt%( Wk 1w ).
b B R K B A e A R K B 3.02%, A5 LIRSS A 11.46 mA/em2 (1 A
6 i) . GERABNHLKE B EME ITOPEDOT:PSS/P3HT:PCBM/AI # th,
HoAwmERRERE T 10%U E.XFEZHF SWCNT Wi \NEFFIREE +#
FRE AR NY KRR T i AR H w iz B R B BT 5 %y, (Diamond
and Related Materials, 41 (2014) 79 - 83)

% 1. The performance of the photovoltaic devices with different
concentrations of SWCNTs in P3HT:PCBM:SWCNTs, in which SWCNTs were treated
by the first acid—treatment method.

Jsc Vac FF 1
SWCNTs (wt%.
R e N R )
0.5 2
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http://www.sciencedirect.com/science/journal/09259635
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0.5 2
0.3 10. 62 A 50 90

0.5 2
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0.5 9.58 9 46 a3

A1l the solar cells are characterized under illumination of 100 mW/cm® (AM 1.5).

2 T

. ]
Al Fie
0 4 AR
e waie
| P3HT:PCBM:SWCNTs pis
BB | seittsndres Sis
PEDOT:PSS ) '

Current density (mA/cm?)

02 00 02 04 0.6
Voltage (V)

9 /- Vcharacteristics for solar cell ITO/PEDOT:PSS/P3HT:PCBM/ALl (A), solar
cell ITO/PEDOT:PSS/P3HT:PCBM: (0. 3 wt%) SWCNTs/Al (B) in which SWCNTs were treated
by the first acid treatment method, and solar cell
ITO/PEDOT : PSS/P3HT:PCBM: (0.3  wt%) SWCNTs/Al (C) in which SWCNTs were treated by
the second acid treatment method. The inset shows the cross—section of the solar
cell ITO/PEDOT:PSS/P3HT:PCBM:SWCNTs/Al.
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MR B, LI &I, L HATH n PMMA 892 (A 230 nm. 520 nm %|
800 nm ) B, ZEMFHY R A JF R WU b R B T R WA RN, ST B
P oB OB N KN E . X TFHREERMWE B K NE
ITO/PMMA(520nm)/Pentacene/Au # % 81 Kot o fE & A\ &b %K (350nm
| 750nm )y A [7] T & Ab . 72 450nm N HF 6 8 B8 4T T, AR K B O 149 mA/W,
WhEH A R RBUE A 1.7 x 104, Z RBZ G RN EN REEL TR —E
FONEBFTT) . Wik, RAGBN RE 08105 R H &AL BN &
0 A5 B B RBE . b R E A ke e — A L k. (IEEE
Photonics Journal, 5(6), 6801709 (2013) )



(b) CH, (©)
* OO
%
n
o (o)
\CH s

K10 The configuration of FET-based pentacene photodetector (a), and the
molecular structures of PMMA (b) and pentacene (c).
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K11 Responsivities of FET-based pentacene photodetectors with different PMMA
thicknesses and the standard Si—based photodetector as the function of the incident
wavelength at Vys=—20V.

&=, R BRI T kR & T B TPIHTH 83 % R & iR
& AIIPMMA/P3HT/Au (B9~ ) , H o Aukl IR EAR, & @ EHEREE
bR, R R TR A A 45K (TGBC) BAF 3 R 4843 5 T B %A
X HTE B AR AR, RNHFR T AR AEEEE (38nm, 150nmfo
223nm ) Xt EAEM RN . B4 AIPMMA(930nm)/P3HT (223nm)/Auty 3 B, 3
7350 nm ~ 650 nm X\ Aot B 4t S H B B3R 8, 2 8 7E350nm N STt Y BE 4T DA
FKAEVDS=-5V 4 T H 5 K Hy WA B BTtk 22404, H ¥ R A 822,71 1
W/cm2 (4 E10Fr 7<) . (submitted to Applied Physics A )
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K12 (a) The molecular structure of P3HT and PMMA; (b) A cross—section view of
the P3HT-based photodetector Au/P3HT/PMMA/AL (Gate), the device is illuminated from
the bottom. (c) The schematic structure of the interdigitated electrodes used in
our experiments. The dimension of the effective area of the device is shown and the
channel length is 0.1 mm.
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K13 Absorption spectrum of the P3HT film and the photoresponsivity of the
devices Au/P3HT/PMMA (930 nm) /Al (Gate) with different P3HT thickness under different
incident wavelengths.
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ITO/a-NPD)(60nm)/Al(30nm)/a-NPD(60nm)/Alg3(50nm)/Al @A % , #7818 4% %
T A T B AP, L E AT AR R4 E (30nm) B,
BT A A B AR 28 5 — AR, R A AAIRR IS (%
B ) i, Fb AT A R R RE R (A ELILT R ) 8 K/ kik 2|
BREHLE R, SREAN, YIZAREMREE/ (IWAS=10-8m2) B, F
I8 5k T DA B B e A 5 LS (NDR ) 5 & 4 VDS iF fi] B fi 6 ) B &
B, X AR 1 AR 2 K TVDS=07 U 4 #r ey . thoh, v e &0, & —A> “B&
FRARARE” . MU IZATER RS K, Z&aEERRIZE —NEEGFNL
K=& (OLEDs) (mE12fr7) . Bk, #ARETFEMESE £ TEK
WMARTEAR XM SRR T —MELEBHEFREEZIETAAWE X @K
o1 WEL% R oy 14 2 7 3%, LU 4 9%t (PVCR) 3£ %]10. ( Organic Electronics 14
(2013) 362 - 369)
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K14 The diagram (a) and cross—section (b) of vertical organic light—emitting
transistor (VOLET) ITO(120 nm)/ @ -NPD(60 nm)/Al1(30 nm)/ a -NPD(60 nm)/Alqs;(50
nm) /A1 (100 nm) (device A) and its measurement circuit. The device in the dashed frame
actually works as an organic light—-emitting diode (OLED) ITO/a-NPD/a-NPD/Algs/Al
when there is a large—enough mismatch area AS.

K15 Micrograph (a) of VOLET
ITO(120nm) /a-NPD (60nm) /A1 (30nm) /a-NPD (60nm) /Alg; (50 nm) /Al (100nm) and its light

emission (b) under applied bias in dark, observing from the ITO side. Obviously,

the 1ight emission is from the edge of the device and the area mismatch AS=10"°m".
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% WLE13b, #f % 45 & % % 7£Nanoscale[5 (2013) 3514]#20ptics Express [21(2013)
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K16 JET-CulnS. RFIGNK 5422 Yok i YELED

[10]7E 5t . % Sttt o A it RE R 4 HOR 7

R B HAT RA T 3+ B F I T ¥ [ Wolfgang Fichtner 3 4% i 54142 ) iy 2 —
ARABER G R IR, &8 -7 & AREE QAR T ARER T = (LF
5. ZL200910081416.X ) , # L T Fl T AW (E AR I 7B A R T AR
A, RKETRRBEAARBELAH TARLRALALENAN L 2H (B
14) , #K# XK % TSensors.



=
=
=
=
w
=
=
E

K17 THE TBC e AR (a) K HLRAS AT IBC 4518 F AMREK T4 4L fi o
fi (b)

A1 4% i — #¥ 2L FMach-Zehnder W, Y 98] 1 & &% B 18 A A AR M 7 7% (4o
EILSHT 7 ) . Z 7 IR T B 98 % 37 43 2E 3R 3¢ i 6 8 ) B AR5 e e, (] B
A RIFH MR EE. X THE RN £5k15 735Mbps Atk fz 3 %, T H
ANTTE &AL % 5052 % % Mitsuru Shinagawa®s A & & 1 & 5545 2 (10Mbps) .
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K20 J~V curves of the control device A, devices B and Cincorporated CdSe/ZnS
CQDs with different ligands. device A: ITO/PEDOT:PSS/P3HT:PCBM/Al; device B:
ITO/PEDOT:PSS/  P3HT:PCBM: (CdSe/ZnS) /Al; device  C: ITO/PEDOT : PSS/P3HT:
PCBM: (CdSe/ZnS) /Al.

W15 A BNOLIEE T WA FE B ET & (CdSe/znS) TR ZG R &M * 7 N
HHIRAR, B 35 4 CdSe/ZnSHZ -7 & B T A a3 & R (3- T 2% %):[6,6]-F 3
-C61- T B ¥ Fg (P3HT:PCBM) R 3 Jit 45 A FH B o iy Bk B S - X . WA R
CdSe/ZnSE ¥ H FEP3HT:PCBM H t 1 [8] 45 2% th 9] K 3 3% Tl e A4 v K [ o, 3t B R
Mgk By B, k4 B EITO/PEDOT:PSS/P3HT:PCBM:(CdSe/ZnS)/Al ty & & 4% 3%
BoE LB T399% SHEAUHTRABEETANSHF B H
ITO/PEDOT:PSS/P3HT:PCBM/AIAE th, H it &4 E &5 745.1 %. E1A S
# B A (A: ITO/PEDOT:PSS/P3HT:PCBM/AI) UL & 7~ 8] Bt 44 1) CdSe/ZnS#5 2 % {4
(BF1C: ITO/PEDOT:PSS/P3HT:PCBM:(CdSe/ZnS)/Al)#J-V il 4. T i iy & 14 H
T A EBERE CdSe/ZnS#Ze kA, B. CHM: 8k 53t th2X . [Ni Ting, Zou Fan,
Jiang Yurong, Yang Shengyi, Acta Phys. -Chim. Sin. 2014, 30 (3), 453-459]

#2 AFIEARR cdSe/znSiB2+2314A. B. CHITERESEL

Device VoV Joc/(mA - em™) FF/%% PCE/a

A 0.60 7.99 58.9 2.75
B 0.61 10.03 50.9 3.46
C 0.61 10.95 59.7 3.99

b 2140 % 3 B by B T 5 (PhSe) 32 & B A4 A FH e, b 3% &

A EREYPIHT:PCBMIR &M 5 N B thPbSeE T &, F ¥ H R
BHRN LY BB Lo R 3, AT a6 3G 58 oK FH Wb By R . B BN E B e
Bk WA E KM, EAM 158 b B £ ¢ T, B #
(ITO)/PEDOT:PSS/P3HT:PCBM:PhSe/Al ) . . 4% 4 2 % 1 53.31 %. T [F &4
T, HTEAH APbSeE F & W 3t th 24 ITO/PEDOT:PSS/P3HT:PCBM/AI K
W, HNEEHEBERE T 145%. E28 7k L+ & ik fF 2| B PbSe & T & 1
TEMAHRTEME K HXXRDE ., # W5 2| #PbSeE T R R T2 b agm. K3
A B AFITO/PEDOT:PSS/P3HT:PCBM:PbSe/AIZE A [/ 8 & T 1-V i &, UL EAES
[ Je AR E] 2 JE -Vl 4. W AE Y, BENREALESHEN: EL120CT L
#104-4F. (Li Z.X., Wang H.W., et al., J. Mater. Sci. 50, 840 - 847 (2015))



Intensity (a.u.)

= |

t
5 10 15 20 25 30 35 40
28 (Degree)

K21 TEM (a), HRTEM (b) and X-ray powder diffraction (c) of synthesized PbSe
CQDs

—— 10 min
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K22 J-V curves of device ITO/PEDOT:PSS/P3HT:PCBM:PbSe/Al after
post—annealing in different temperatures (a) and for different time (b).

C.TE IR AR & F & K FH B 3 e #F 58 7 T

KA1 G B/t BB G KE (SWCNT) BB AT, iR A8 = i 8] X 7 A R
B AR T A r AT T AL, ARl FAALARE B E R 5. FP3HTIA
FENETALELBANEA D HNHAEZFHSWCNT L, AR BFHETmAZ
PSBHT #fa PCBM #y & & & + F 4 & R E &l & K W & # &
ITO/PEDOT:PSS/P3HT:PCBM:SWCNTS/Al . £ it — 2 7| £ %, % I &
P3HT:PCBM:SWCNTSIE &4 SWCNTsH £ 2 & 4 0.3 wt% (4nk257 7 ) .
I, B R B K Y L A e A R 3K 313.02%, 4T R 55 B o 11.46 mA/em2 (4 E 4
Fir) . 5RAB NI KE B4 TOPEDOT:PSS/P3HT:PCBM/AIA L, ot
MR AR R E T10% A £, X FERE H FSWCNTH I A# & AR E + 3T #
AR B K DRI T ) BLAR A S AE Bk W93 E BT 3 & W9, (Diamond and
Related Materials, 41, 79 - 83 (2014) )

Table 3. The performance of the photovoltaic devices with different concentrations

of SWCNTs in P3HT:PCBM:SWCNTs, in which SWCNTs were treated by the first
acid-treatment method.

SWCNTs .Isc VOC FF 1
(Wt%) (mA/cm?) (V) (%) (%)
0.5 2.
0 7.84 3 57 ¢3

0.07 9.63 0.5 50 2.


http://www.sciencedirect.com/science/journal/09259635
http://www.sciencedirect.com/science/journal/09259635

SWCNTs Jsc Voc FF b

(wt%) (mA/cm?’) (V) (%) (%)
4 57

0.1 10.15 4 0-5 50 75 2

0.3 10.62 4 0-5 50 90 2.

0.4 9.99 4 0-5 50 72 2.

0.5 9.58 ) 05 46 33 2

All the solar cells are characterized under illumination of 100 mW/cm? (AM 1.5).

Current density (mA/cm?)

0.2 0.0 02 04 08
Voltage (V)

23 J- Vcharacteristics for solar cell ITO/PEDOT:PSS/P3HT:PCBM/Al (A), solar
cell ITO/PEDOT:PSS/P3HT:PCBM: (0. 3 wt%) SWCNTs/Al (B) in which SWCNTs were treated
by the first acid treatment method, and solar cell
ITO/PEDOT : PSS/P3HT : PCBM: (0. 3  wt%) SWCNTs/Al (C) in which SWCNTs were treated by
the second acid treatment method. The inset shows the cross—section of the solar
cell ITO/PEDOT:PSS/P3HT:PCBM:SWCNTs/Al.

[BEATET A AL - HEWHR

ERARET S NANKL - RE RS, RIOVEE T A mRp. £33
TCdSe/ZnSE T B AL L —REF, BANAR T ET ANRAREHRIE + 1
FEASBERFRENTH. KAWRETAWEARZEFE (TOPO) Hid
fZ (OLA) BT+ & i+ Ak (DHA) B (wESHx) , WEERT
W & 2| ¥ 2 BAFITO/ PEDOT:PSS/CQDs/AIM i 7 B S, 4o 6T ~. [,
X E % 14 ITO/PEDOT:PSS/CQDs/BCP(10nm)/Al ( e W 7T &= ) Kk = B B4+
ITO/PEDOT:PSS/CQDs/BCP(10 nm)/Alg3(10 nm)/AlH , &A1 ML 2] T a5 HL
WM, TR ET ANEAARZEFK (TOPO) 2 BT MK (DHA) B# W,
W& A B X P U FLARL . ¥, & F 8 AN EAAR T BB w2 M B A e AR OK
BATA N XA 1 R 5 TR S Rt S LA K. R EER K
Z&TEAPL E. (Shengyi Yang, et al., Appl. Phys. Lett. 104, 033301 (2014))
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K24 Ligand exchange process of CQDs and the molecular structures of ligands
TOPO, OLA, and DHA.
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< 2.0x10 PEDOT:PSS (40— 50nm)

Applied Voltage (V)

25  Typical I - V characteristics of light-emitting diode
ITO/PEDOT : PSS/CQDs/Al, in which the ligands of the CQDs are mainly OLA. The inset
shows the configuration of single—layer device ITO/PEDOT:PSS/CQDs/Al.
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K26 Typical I-V curves of ITO/PEDOT:PSS/CQDs/BCP (10 nm)/Al. The inset shows
the I-V curves of ITO/PEDOT:PSS/CQDs/Al in which the TOPO ligands of the CQDs were

not exchanged, showing no NDR phenomenon.

[1414 W 4R 0 28 B 3 T

a. F] VAR A T 2 T PIHT Y St v 45 M B2 e B 5%

K 3R SR W A, RATH B A T8 7 %% & 7 ot s 350 & Au/
P3SHT/PMMA/AI (£ HP3HT A HIEE, PMMAG AN 44 E ) , il i3 iR o
TEHRA TR AREEN (wE8H T ), AR IER B A 7 ik #
.7 LEBEANTEERS R, #% T AFREEP3HTE (38, 150 and 223
nm) X 24 B (A E9FT & ) . & FAU/P3HT(223 nm)/PMMA(930 nm)/Al
Ay . LI 72350 ~ 650 nmi Bt BL A A B Ay B R A R, EVDS = -5 VK& 350nm N 4F
SLEE ST, E U /e L B 3K 52404, SEe R H22.71 mA/W. [Li Zhang, Dan
Yang, Shengyi Yang, Bingsuo Zou, Appl. Phys. A 116:1511 - 1516 (2014)]



K27 The molecular structure of P3HT and PMMA. (b) A cross—section view of the
P3HT-based photodetector Au/P3HT/PMMA/Al (Gate), the device is illuminated from the
bottom. (c) The schematic structure of the interdigitated electrodes used in our
experiments. The dimension of the effective area of the device is shown and the

channel length is 0.1 mm.
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K28 Output characteristics of the device Au/P3HT/PMMA (930 nm) /Al (Gate) with
different thickness of P3HT layer in dark. (a) 38 nm, (b) 150 nm, and (c) 223 nm.

b2k T3 H K (Pentacene) Yot m 2K 2 0y 1 %8

WHEHIOF R, RMNHET EZEFRALGEE S HROLERNE
ITO/PMMA(520nm)/Pentacene(35nm)/Au3F#F 5 7 H 78 7 W ot X By B 2 Bt B 45
meag., BEEAXPTPHERELEAREEMNB L KR
ITO/PMMA(520nm)/Pentacene(35nm)/Auts & B9 xtth & 3, B35 %0 mikE 4
) 89 B, 25 9 25 1TO/Pentacene(80nm)/Al(15nm)/Pentacene(80nm)/Au K & F 4F i
PEgE. TEHE BN -8 x 10-7 ARF (FEVDS=-2VT ), HEME®BE (Vth) 4-0.61
Vs T T AR d ARG SR A O AR B, s IR A -8 < 10-7 ABY (/EVDS=
12V ), HEMERE (Vth)F-7.1V.

BB G NE KA &, EIB0NMANR ARG T, FHEH KRS
454 ¥ v AR BB B B ke B Tk 5188 mAIW, R K E 4 (E A 5| 588, 40 R
AT ARG G AR M B 11,75 (5402.830% (WwELLFTR) . XMFEAK
B L T Bl B R B oL Aot e e O e RO B R T — M AT
W7k, EREELAVEGRERET EES T XG0 H . [Dan Yang, Li
Zhang, Haowei Wang, Yishan Wang, et al., IEEE Photonic Technology Letters, 27(3),
233-236 (2015) |

K29 The configurations of vertical (a) and planar (b) FET-based pentacene
photodetectors.
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K30 Output and transfer characteristics of vertical FET-based pentacene

photodetectors ((a) and (b)), and planar FET-based pentacene photodetectors ((c)
and (d)), respectively.

.25 TPbSe® T & ok B 3R M 2 9 #F 5

EA AR E|PbSe® T m By F Ak LR B B ARE A, BATH &R
T 6 W R % Au(Gate)/PMMA(930nm)/PbSe:P3HT (55nm)/Au(Source, Drain) ( %o
E12F7 7~ ) . E13% i TPbSe® 7w Wy Hr oL 1 AnXRDL1E. 7980nmiBt. 18 4t
(ZhE % E A0 mW/icm2) T, Homi 51 & 5 th 0 % 2 4 % 2500 A/IWF25.02 1012
Jones (7EVSD=-40VLAXVGS =-40 V) . X ABMRE T, 2 Fy#Ed R e
HEWTERNREREABEEAREZ L, AT AT AIEE X 225+ K
B A A A B . [Haowei Wang, Zhixiao Li, et al., IEEE Photonic Technology
Letters, (in press)]
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K31 HRTEM image of PbSe nanocrystals (a) and cross—section diagram of the
FET-based photodetector (b). The device is illuminated from the bottom.
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K32 Raman spectra of PbSe nanocrystals and the inset shows its X-ray diffraction
(XRD) pattern.

[15] B A fff 4 &t A e ) 2 R 4 K R BT

WIRE XA BEARSE B RELE. BDET. GARELF R FLAEEN
A&, BARRSEES LR ERRLRESER, Bal Tz, +7
HHRE R AL RN AR, RRAERRACH, ATELE KR Z 2
SR EKERE, —BNTF0.1%. HERARFARARALE. 20 E TR
ek e AR R, A R, R T K W9 (500-630 nm). 46 & (<
% 57, ~30 nm). 4k 4 M (R BUE 4L 3 00 & e 0 K B 1R 3R L 2 0.6) 1Y
CdSexS1-x&4 41 K 4 fn B A A 6 & S HiMnFoEudS 22 CdSA K & (w E 1457 7 ),
Hb il & eaMRERNETRERA T2MNER, K E~8%, HRKIHAT
T 3R A T Fn Rl B Ak OB By BB A | OB IR R T MR R A R R A K

7£( Adv. Opt. Mater. 2, 885-891 (2014)).

020 40 60 80 100 120 140 160 180
Detection Angle (degree)

—
z
' i B [
: &
. : IS
., =
Sl : C/ (
L~ o lr] i —rN Voud

K33 KA IR A ICHRFPEICSeS & &N KL

[16]6 4 41 K & ) B 75 b Bl JA

A BN DU FAE AL L LB, FRENRG2HREEER, 21
M ZHERTEA, ABNMATARES ZENRFERE, ¥ AW A, FiF AA
FAKEERNFFZR . R 8 BRI T, RTBHARERR, 6649
Kim B KB KRBER R, BERET A RERERERT, #
ERUHLARZHETAENT, MR EAEAEE. AERTRAAY K2
180, A¥ EZ4%428 BTNl ARM T BEMFEA (WEHISHF) ,
Ak 45 B & Z 7 Adv. Opt. Mater. 2, 338-342 (2014). % & A 134 «..... a brand new
application of luminescent colloidal quantum dots, —f 2 ¥ &F AW H AR AR ,
H A A 23 “.... The concept of using QD is new and very interesting. X —# & 3
WH A B . X — %R K KB K kY Materials View China ] 35 3 &
(http://www.materialsviewschina.com/2014/05/liang-zi-dian-chan-za-shui-ning-jiao-f
u-he-cai-liao-yi-lei-xin-xing-3d-xian-shi-cheng-jie-cai-liao/). M4, KA1 — & #F
540 W B &S oy RO R R B AR, A K SRR 2], Mater. Chem. C DOL:
10.1039/C4TC01768D.
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Time delayed PL spectra unveil the electronic states of ZnO:Mn nanowire
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Time-delayed photoluminescence spectra of ZnO:Mn nanowire by ns pulse excitation
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The simulation results of the space-variant lens array with the input
parameters of {M, N, r__, n, d, f}={20, 50, 2.3, 1.3, 0.004, 0.5}.
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