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Dependence of the Rh6G Random Laser Behavior on Different
Refractive Indices of Solvent
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Abstract Rh6G random laser systems are obtained by choosing four solvents (methanol, ethanol, glycol,
dimethylsulfoxide) with different refractive indices to disperse Rh6G mixed with 100 nm AIN spherical nanoparticles.
It is experimentally investigated that the spectral and threshold characteristics of the Rh6G random laser behaviors.
As for the spectra, typical emission evolution spectra are observed. The peak positions vary with the change of
solvents, and the reason for the variation is the absorption of the samples. For the threshold feature, the
experimental results indicate that the threshold of the random laser depends on the refractive index of the surrounding
solvents. The larger the refractive index of scatterers or smaller the refractive index of solvent is, the smaller the
threshold will be. The theoretical explanation based on Mie scattering theory for this phenomenon is made. The low
threshold random laser is attributed to low refractive index of solvent, which influences the scattering strength,
leading to a smaller transport mean free path.
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Fig. 1 Random laser measurement system

3 SEIREEAR KATie
3.1 BEWLEE SIS

B 2 S i 2 FHAS ) W43 WO TR 5 AIN I
SPRLF Rh6 G Yeteh iy B WL IO i & 1% CHhiz 30
Pk 532 nm) , [&] 2 45 P i X g 1) ¥ 750 43 331 o R
B WL S AR, AT LA X SR Y
BEALIE %38 . B0 AIN-Rh6G-MeOH [[& 2(a) ], 4
iz oG RE B &K (0. 012 m]/pulse) , H RE W 2
# Rh6G #5 98 19 2% o6 3% 24 #l 2 8 & 76 B {H
(0. 283 m]/pulse) fft ¥ i}, £F 585 nm B H B — 4>
el 4 G5 (FWHM) 8045 (290 7 nm) B 3R 1§ 3%
e 2 YU I T B BE FL O s 2 Blis ok e
RS2 R, 585 nm Ab 1 4 I ik B iR , FWHM
JUF A 148 4k 4 iz 6 g & i K T B
(3.7 m]/pulse) i}, B il iz B0OE B & 1 4k 2238 i,
W {58 3 LT R AR 4K 302 ol R G R T 508 3
B KAE  BEVLIOG IR B A . (EASE R A
e A Bt v R A B Sck [ 14 T 4R G B A
(FWHM /NFZF 1 nm) 1Y — R 51920 . Al L il
18 BOC Y K T8 K MR B X AN IR . SCEG rp T P s B
JEHIKTES 7 ns i SCERC14 9 By 25 ps. FE 7 ns
4 Bk i st E] PN L G REARE 2.1 m WIBE B . B &AL
FEO> SE AL T S WO T B — A A X S g e
JE HH B 205 5 TR 25 ps B4 Ik i s 1D S S U 1 AL 1
FEES 292 7.5 mm, 163X 4 i B BE B I8 AN 2 DL 7S
3 Ml 58 AR 25 4 s DATTT HE B 22 S AN [ G0 AE 11 1 4%
AN SCHERLLS i 3E T ARG SE 0 R4 .

0502007-2



VE &

PRI BT R Rh6G U B BIL IO Fi 45 2 £ 52

AIN and Rh6G in MeOH
pumping at 532 nm

560 580 600 620 640
Wavelength /nm

506
0.446
560 580 600 620 640 Qé@
Wavelength /nm )

AIN and Rh6G in EtOH
pumping at 532 nm

()

LT 014 g
560 580 600 620 640 @o“’“
Wavelength /nm
/[(d)  AINand Rh6G in DMSOf=2.0X 10" 3
<
L5X10* 2
1.0x10¢ Z
8
5.0X10° =
-
0 9'76295\'~2°\?
L e : D
560 580 600 620 640 Q)‘&&
Wavelength /nm

K2 e B IRAH AIN UKL T 19 Rh6G Jerk i BEL#OGHUK 15

Fig. 2 Random laser emission spectra of Rh6G with AIN nanoparticles dispersed in different solvents
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Fig. 5 Variations of (a) FWHM and (b) peak intensity as functions of pump energy for different random laser systems
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Group 1 2 3 4
Scatterers (refractive index) AIN (2. 1) AIN (2. 1) AIN (2. 1) AIN (2. 1)
Solvents (refractive index) DMSO (1.47) MEG (1.43) EtOH (1. 36) MeOH (1. 33)
m 1.43 1.47 1.54 1.57
E./(m]/pulse) 0.58 0.49 0.31 0.25
L/X 28.9 22.6 12.1 6.2

* A is the random lasing peak wavelength
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