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Synthesis of Nanowires with the Tunable Bandgap and Nolinear
Optical Effect
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Abstract: A common semiconductor nanomaterial has only a single bandgap, which confines its
application. An experimental system was set up to carry out the nanowires growth by the vapor-liquid-
solid (VLS) method using Au as a catalyst and furnishing with a moving source, and single CdSSe
nanowires with tunable bandgap were synthesized successfully. The composition transits from pure CdS
in one end into pure CdSe in the other side, correspondingly the bandgap changes from 2.44 eV to 1.74 eV.
A laser of wavelength 405 nm was used to confirm the tunable bandgap of the CdSSe nanowires.
Further, a laser of 1 064 nm was coupled into the single nanowire, resulting in producing a green double
frequency laser of 532 nm and a two-photon fluorescence, which proves that the CdSSe nanowire has a

nolinear optical effect of both second and third harmonic generations.
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Fig.1 Schematic of nanowires growth by the VLS method
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Fig.2 CdSSe nanowire growth by the VLS method
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Fig.3 Schematic of the microscope spectral acquisition system
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Fig.4 CdSSe nanowires and their photoluminescence
spectrum

2.3 WMBLRMKENIELENFN

T WEFE CASSe 4 K £k 1) R 2R 1 G 2 %
FTF- SR f 3 a2 e 1 064 nm OBOEHE S
kL, WE 5(a) iR, ATLIEE], 1064 nm
IOEHSE 28 0d CdSSe KL HEAT1E S, T MTE
YKL L nT DL S RGBT, BRIy vk
KRR A TR0 RN . Bl A H &
1 064 nm HOGIWIER -, B 5(b) AT LIES], K
SRNUELP 2Rt S U 8 AN K AN B2 I S <
ICH A AL S PR AR LM 2E RN . — R R AU
FIOCRN, BIGIK L At 1 B e A4 fE
FER SR ;i —FhJ& AR A (SHG) JE 2Pk
BN, BICR Gt AR A R, AR AR B Rk
) 248, MR AE R R 172, @t #E EE A
M EIE RE RS, #1064 nm AYEOCHE S 2N
K, WL NGRS R 7 B 580615 5 500
TSR AN A, AR AR ESRAE 2L A % AR 0 58 B G
#, WM EAPKRELERGAZBEYS . N
Bl 5(b) et nl LA 2], XAl RS54 K IEE A A
[F] AR DG, S RE S0 300 1 9K 2 P v REL A48 S
A, IS0 & GRS R . 3 BOR 7 B 5
i CdS Y —di, RAEBIWE 5Cc) frs G E .
ME AT LA B, 32 06 55 30 1 2R FE 528 1) U gl S
1 064 nm FOLATA =4 19 532 nm FOGIE, T 2 0E
T2 K 2 RO F 2 60 . X Ak BB A2 50 &

F AT R 2 CdSSe 94 K 2 524 AR5 ZU Y
RN RN, AT LA A 580 1 B BOE T
I, IE AT AR AR, 7 A R IR Y
ol

20 pm
(a) 1 064 nm BOGHIEBEAKLL  (b) CdSSe IYARLAMEAL ]
1000
800
s
£ 600 -
#
400
SHG
200 r
0 ! -
400 600 800
WA /mm

(c) CdSSe HAEL RN G
5 CdSSe ZAK 2k B IE LR 1 UM

Fig.5 Nolinear effect of CdSSe nanowires
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