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Radiation from Nanostructured Materials and Example
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Abstract A visible, white and dazzling radiation was observed at room temperature when the nanostructured materials in
vacuum were irradiated by many kinds of semiconductor laser diodes (LDs). The photoluminescence from different nano—
materials have common property as well as individual characteristics. Some nanostructured semiconductor can be stimulated
to emit an ultraviolet radiation besides visible light. A normal InGaAs LD operating at 980 nm is a typical example, which

possesses a strong deep UV emission at room temperature.
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Fig.1 (a) The transmission curve of a GRB3 optical filter;
(b) Optical emission spectra of the InGaAs quantum-well LD
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Fig2 Optical patterns of the InGaAs LD. (a) Near-field
optical microscopic image of the infrared and the
blue-green emissions; (b) The far-field picture (FFP)
of the emission at 980 nm given by the manufacturer;
(c) The FFP of the blue-green radiation; (d) The FFP
the UV emission
980 nm MILLAMIOER £, ER-R M B THHZ
InGaAs PPEHIAR I TEEEFTRGER) . B 20)2) ik
it 980 nm WOLRAILIHE , o] LA 1745
73 18] @96 2, S EL A 7 e 6 R B i
RSk 8°M 45°, Zoit R W SEH KR,
WSO R I IR EWO B — IR
s, BEHENTE SO REL /MM s A R JZE i
G, i NOVA BOtIh A s MM E A 2h
FRATE 10 pW 4 EEREME 2P,
InGaAs LD fF1EIR MR R A L0 b i
BRI, AT REEHNILE A, LR P
DR 239 nm, WE(EE T 3 h 21.8%, 15 I 9 B
7 21 nm TR, ARTE XOth BRG]
FEBEEIANE 2(d)FTR . T LD &G 285 MERTE
Air LA BR A 0 B 223 nm, 239 nm, 252 nm
1 271 nm BT 43 50856, #RJE ] NOVA
HOEThFIHRIE S TR, HEI&E L
B ST A THEROE AR 1 S AMR S T R T
0.1 mW,
TR AR 2w A ] DLk — 2 P e 58



Supplement

FRRE.: GORFHERN RIHLE 3

AP A4 Th 3, B Ao B — 2 49 R s B
980 nm ZLAP M LT FEM 10%H2 55 F) 30% , T 4 iR
il J5 SO AR 4 B 2T 2 6 A9 A X SRR ES | T i 4Rk
SN ETRIGE WA 3@)MD)FTR, X B FRH
WDP500-D %Y 5 2 45 4 YAl 5 62 A i) & % LD i
i

25

(a)

Relative intensity
— —_ o
> % 5

o

200 400 600 800
Wavelength /nm
25
(b)
2 20
Z
_‘g 15
2
g 10
é l
5
0 e & &2 | T
200 400 600 800

Wavelength /nm
3 WO AT (a))5 (b) B9 R 51
Fig.3 Optical emission spectra of the LD.
(a) Before coating; (b) After coating
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InGaAs LD 0.5
C nano-powder 0.5
CdS nano-rod 12
CdS nano-particle 1.8
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Fig.4 UV emission from a piece of CdS nano-particle
(a) UV spectra; (b) power values
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