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Fig. 1  The fluorescence spectra of porous silicon (a) and

oxidized porous silicon (b)
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Fig.2  The fluorescence spectra of Rh6G in ethanol liquor

(¢) and in porous silicon (d)

Hy T B2 ARG, Rh6 G 1E TC/K Z B P 32
BELABARTE A AE (HE— 25 T B LB TR Y vk
FE R EMIEE KB ER) . ik AZFLaEd
1) Rh6 G B LA B IRIE XA e (HZ2LE R A E K
M EL RN, AT 45 Rh6G $& {1 R 98 ity 2 [a], i3 4
BRI FAH B Z ) A] DU — 2 I HE B, DAJS Rl
PRI O B e FLBE | o 78 2 DL AT 20 7
[ FIE, Rh6 G A 1] sk 4 23 T8 il /b i — R AR L



88 Kok

5530 &

LRI, FERRBER BRI TR Ko
HDEIEH L REG R Fe IR BE AL A K e T RE S,
5 CRHE R AR AR UL, i T el BEAT AR
Rh6G {1 R AT 1E 22 AL Ak 22 B I (i I
{UEARE S
3.3 T Rh6G/EU S FLEEE GRS LE
3 REHOLT Rh6G i A B ZLAE)E 1Y
PO, AT LU I, 72 M A Rh6 G/ 461k £ L ik
SEG R PL G P2 CAG AN 23 5t ( 2 LR
2 fLEE) B 2O, I LI AR T Rh6G 71
IK S B FLA A , (EL 3R B A e R X A
PERE R @t Horp 2k e & Rh6G 2 fLEk
AR d) e A e 2O Es, g (H
BARAE 577 nm, AHLEHHZR d WSRO RS . T £ |
& 2 fLE ST 2 il A A A AL 2 LR R A

K3 Rh6G/ AL ALEER A IRII O
Fig. 3 The fluorescence spectra of Rh6G in oxidized

porous silicon
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Table 1  The fluorescence variation of Rh6G in different states nm

In oxidized porous In oxidized porous

The state of Rh6G In ethanol In porous silicon o . ]
silicon silicon ( Direct embed)
Fluorescence peak 564 577 571
FWHM 18.5 22.8 41.4 39
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The Fluorescence Spectra of Rh6G/Oxidized Porous Silicon Composite Films

CHE Yong-li', CAO Xiao-long”, LI Qing-shan®*
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Abstract; In order to develop solid-state dye laser with high performance, it is a feasible way to embed dyes
in porous medium. As a excellent porous medium, the oxidized porous silicon has a multivariate porous struc-
ture, a great specific surface area, and stable physics and chemistry property. Rhodamine 6G is a kind of la-

ser material which has the widest gain bandwidth, always to be the first object when the ultrashort pulse laser
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technology was researched.

In this paper, porous silicon samples were prepared by electrochemical anodic oxidization. After oxidiza-
tion at high temperature, oxidized porous silicon samples were fabricated. Through the method of marinating,
this research regarded oxidized porous silicon embedded by Rh6G as substrate, and formed Rh6G/ oxidized
porous silicon composite films, then made a contrast research on fluorescence features of Rh6G in ethanol
liquor, oxidized porous silicon and porous silicon. The samples of porous silicon and oxidized porous silicon
were detected by fluorescence spectra. Investigation demonstrated that the PL peak of oxidized porous silicon
has a blue shift, along with the obvious reduction of PL intensity, compared with that of porous silicon. It was
also found that the transparency of oxidized porous silicon is increased after high temperature oxidation, and its
luminescence can’t be examined in composite films. So, the oxidized porous silicon is impossible to disturb the
fluorescence spectra of Rh6G which had been embedded in pores. Compared with ethanol liquor, the spectral
full width at half maximum of Rh6G in oxidized porous silicon is improved slightly, its peak wavelength has a
little red shift, and its spectral symmetry is improved greatly. Similar to in ethanol liquor, Rh6G had the sin-
gle molecule’s luminescence in oxidized porous silicon. In the oxidized porous silicon, the Rh6G is subjected
to a restriction of the nanopores, and exist mainly the form of single molecule. At the same time, it was possi-
ble that a small amount of dipolymer and multipolymer of Rh6G was formed in the nanopores. So, the fluores-
cence spectrum of composite films were determined by the size distribution variation of the oxidized porous sili-
con and the degree of the Rh6G’s aggregation.

By this experiment, it was found that the oxidized porous silicon perhaps is a good medium in the deve-

lopment of solid-state dye lasers.
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