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Fig. 1

(a) Schematic of the proposed random laser; (b) TEM images of spherical silver nanoparticles scale bars is 50 nm; (c¢)

TEM images of multi-shaped silver nanoparticles, scale bars is 200 nm. Inset: TEM images of multi-shaped silver nanoparti-

cles, scale bars is 100 nm; (d) Absorption spectrum of spherical silver nanoparticles (yellow) andmulti-shaped silver nanop-

articles (blue) , photoluminescence spectrum of R6G (orange) and DCJTB (red) membrane
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(a) Emission spectra of PVP-R6G film embedded spherical silver nanoparticles with different pump energy densities;

Fig. 2
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(b) Emission spectra of PVP-R6G film embedded multi-shaped silver nanoparticles with different pump energy densities;

(¢) Evolution of lasing intensity as functions of pump intensity. The electric-field distribution of the (d) spherical AgNPs,

(e) triangle AgNPs, (f) hexagon AgNPs
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of the random lasing emission spectra

BEAk . 25 B8 B 2 T8 450 R0 RUST B9 B 44 oK 00RE B AT B 5E /Y J
A T A B OC IR X, RS T O A AT DU T A
BEHLIEOE . AR iR 4 REG 15 BE AL s 19 0y %
R R 2 T8 AR AR 9 K UKL 1k A B 45 2% DCITB 11 54 1y W 1
o 4O ER T OB . AT RUA 7 IR A R

(a) —— 0.69 ml-cm?
—— 0.98 mJ-em”
—— 1.22mJ-cm?
—— 224 mJ-cm?
—— 3.69 mJ-cm”

Intensity/a.u.

T T T T 1
600 630 660 690 720 750
Wavelength/nm

Intensity/a.u

(b) 7R o SEAEAN B b 18 1% 4 3 7 P BT 2 19 19 BT 30 IR 5
A< B T D 35

L. = nPm/nm 1)
KO, Lo NBEPUE R s n 3450 Bar i 5%, m 5L
MR IR AKX, RN ER Lo=4.17 pm,
3 2% ] AR s g B bl A — AR/ KIS, 2208 A AR 4 K 5
LT LS S I 1 A — S /N B DX IR 15 2R O
Erdi

(b)
60

40

PFT/dB

'20 T T T T 1
0 10 20 30 40 50

Frequency/um

(D) BB ENDEEEMTIRITEER

(a) Random lasing spectra of the laser at different pump positions; (b) Calculation results of the power Fourier transforms
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Abstract In this paper. spherical silver nanoparticles and multi-shaped silver nanoparticle were synthesized using the facile
solvothermal method. The spherical silver nanoparticle has a narrow single LSPR peak around 400 nm. and a multi-shaped silver
nanoparticles resonance region between 400 ~ 700 nm. A random laser was achieved in doped polymer film embedded multi-
shaped silver nanoparticleson glass. It is experimentally shown that the spherical silver nanoparticles doped polymer film only has
spontaneous emission peak, and dye doped polymer film with morphology of silver nanoparticles has a line width of 0.5 nm

2

coherent random laser emission. The threshold is 1.9 m]J « em™?. Due to multi-shaped silver nanoparticles exhibiting multiple
plasmon resonances. spectrally overlapping with the emission of R6G, improving interactions with nearby molecules to stimulate
more emission, which is beneficial to the formation of high gain. Further, by changing the pump position, the random lasing
emission can be tuned in the range of 20 nm, wavelength ranging from 590.1 to 610.4 nm. It is likely the composition and
distribution of silver nanoparticles at different locations are distinct, which change the interaction of surface plasmonic and the
scattering ability of photons. leading to different gain effects and distinct closed optical oscillating paths. In addition, considering
that multi-shaped silver nanoparticles have a broad localized surface plasmonic resonance region. we investigated whether multi-
shaped silver nanoparticles can be used to achieve red random laser. Under the same preparation method, we embedded it into a
polymer film doped with DCJTB. The results show that the coherent read coherent random lasing with a wavelength of 675 nm
can be generated effectively, and the threshold value is only 0. 98 mJ * cm ™ *. The results of this work are a great reference value

in the research of wideband tunable random laser and random multicolor laser.
Keywords Lasing spectrum; Random laser; Multi-wavelength; Plasmonic; Absorption spectrum
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