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Fig. 1. (color online) (a) Absorption and PL spectra
of F8BT and P3HT, inset polymer chemical structures
is F8BT and P3HT; (b) the UV /vis absorption (dash
line) and photoluminescence (PL, solid line) spectra
for F8BT : P3HT (90 nm) film, the corresponding ASE

spectrum is shown as filled curve.
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Fig. 2. (color online) (a) Schematic of solution detect-
ing measurement experimental set-up; (b) picture of

solution detecting experimental process.
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Fig. 3. (color online) (a) Schematic of optical prop-
agation in waveguide; (b) the field distribution along
with waveguide longitudinal section Y of slabs waveg-
uide under three different cover layers (refractive in-
dex ngup-1 = 1.000, neup-2 = 1.333, ngup-3 = 1.460,
nw = 1.800, ngy, = 1.460 at A\g = 465 nm).

Neup-3 = 1.460. MBI HHa] BLE HAR XS T 00 37 S
RERR, W R RN N AR NG
P ATVE I, TR AR BT R A T,
A IR AR R < 38 K, 6 ASE BRI N, i 2k i
P ZLAS 1922 3@ 1 W VA A 7 o 2 S U
ASE PBAZLRE AN BIE G N, A AT s HE SCEL I 0R
FEE R ARSI (15

4 HERETT®

Bl 4 (a) 1 (b) 73 R A [F) 9 BE 1 NaCLIE i ks
D) ASE > i 1 R U A7 % K Bl Na CLK JEE (1) A2 4L
2k, AH b T2l id oK, % NaCL¥ ¥ i ASE Dl
WAL R AT B, N oK E N
DU W, A 53R B I A7 7E 661 nm AL; i—'uaﬁz
FH 25 wt.% [ NaCli A 9 A i, Ly 3
B ASE Yt 1 0 A H BLAE 665.5 nm Ak, zzfrzz@
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Fig. 4. (color online) (a) ASE spectra of sodium
chloride solution detect with different mass fraction;
(b) ASE peak as a function of sodium chloride solu-

tion.
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— ORI b A5 IR AE AN (] DX 33 o [ Ak v
WS B RE 2L R bR R 2. F0& 519311 ASE
U7 B VA TR BE AR R RN y = 0.1822 + 661.469,
ASE WA B V0 B 3G N B 208 %659 0.182 nm /%,
Fr#E iR 22 0.017. ' H A% s R SRR T7 %
KA R AL (nm/RIU), FE 4 (b) 2kt
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Fig. 5. (color online) (a) FWHM and output intensity
as a function of pump energy in F8BT : P3HT (85 :
15) wt.%; (b) ASE threshold as a function of sodium

chloride solution.
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iz eRE R K E L ASE HIfie = BE. W5 (a) Bt

N, WA FATE FSBT:P3HT (85 : 15) wt. %
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& — PR HAR A3 S AR PO R T B R T
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ARG IR P82 380 3 94 P A 3 N Na G 00 1 2 44
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5 X5 25 A0 A B2 23 B I o L A T ORI R R T
AT, 4 (b) A1 5 (b) 5o 25 88 7 K ik
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ASE W {7 22 5 FL A btk 3 7 B A 6 A O 3 4%
(Andor SR-500 600 1/mm) ff] 7 #E % BR (0.1 nm).
XF B 4 (b) B 9 BE X 3k (05 wit. %) U 7 3
2R AT R LA, BRI HABERE N
0.264 nm/%, B % s 9 0k B 2 0 & A
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FSBT:P3HT (85 : 15) wt.% i Ji I 15 | ) ASE
P, AN P T DA A 0 H = R I )
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Fig. 6. (color online) ASE spectra of 10 wt.% sucrose
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Abstract

Laser has been widely applied in the scientific and engineering areas including communications, medical treatment,
industry, and military due to its extremely strict monochromaticity, high coherence and high energy density. Organic
laser based on solution processable polymer gain media has attracted considerable attention in various applications due
to its easy fabrication, compact system and flexibility. At present, the chemosensors based on organic semiconductor laser
have been widely developed. It has been reported to achieve solution monitoring by organic DFB (distributed feedback)
laser. Although the method has its own advantages, there are still many operability and craftsmanship problems to
be resolved. In this paper we introduce a new type of the real-time monitoring for various solution. The monitor
is realized by using amplified spontaneous emission (ASE) from optically pumped organic semiconductor gain media.
The gain media comprising blends of poly(9, 9-dioctylfluorene-co-benzothiadiazole) (F8BT) and poly(3-hexylthiophene)
(P3HT) at a ratio of (15 : 85) wt.% is dissolved into toluene (25 mg/mL). Thin films (90 nm thickness) of PSHT /F8BT
are obtained by spin coating (2000 r/min) from solution onto pre-cleaned quartz substrates. The P3HT/F8BT film
demonstrates the absorption peak at 471 nm, the PL peak at 622 nm, and the ASE peak at 661 nm with FWHM
(full-width-at-half-maximum) linewidth of ~10 nm under the stripe laser pumping. The thin films are, then, covered by
droplet of solution to form planar waveguide structure with variable effective refractive index. Upon analyte binding,
a change in refractive index at the P3HT/F8BT film surface results in a change in the effective refractive index of the
planar waveguide and in turn induces shift of the ASE mode wavelength and variation of ASE threshold of the organic
gain media. The changes in ASE wavelength and threshold can be monitored for sensing. The red shift of 4.5 nm in the
ASE spectrum is from 661 to 665.5 nm and the threshold increases from 0.579 pJ/pulse to 1.447 pJ/pulse which can be
detected with the concentration of sodium chloride increasing from 0 to 25 wt.% in pure water. Our experimental results
show that this method is easy to detect the concentration grads of 1 wt.% sodium chloride solution. The measurement
sensitivity of solution reaches 97.8 nm/RIU (refractive index unit), and accuracy reaches 141.9 nm/RIU. Furthermore,
we demonstrate that the chemosensor could be used for detecting different kinds of solution in the same concentration.
The ASE peak position and threshold display clearly different when the droplet 10 wt.% sodium, chloride solution and
hydromel solution onto P3HT/F8BT film. Our study suggests that the organic gain media films have potentiality to be
developed as a high sensitivity and high accuracy chemosensor to detect solution due to the high sensitivity of the ASE

peak position and threshold to the refractive index of the solution.
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