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How does a laser work?

LASER (light amplification by stimulated emission of radiation)

Laser pumping energy

High reflector Gain Output coupler

" Cavity mode 4 Laser wavelength
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Microsphere lasers

Pumping source L
_ Laser

Gain medium . beam

:

Mirrorless lasers

V. D. Ta, et al., Appl. Phys.
Lett. 107, 221103 (2015)
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Why biolasers are great?

1. Environment-friendly
2. Biocompatibility----Implantable optical devices.

3. Sensitive way to measure changes in biological molecules/internal cells, tissues Laser enhances sensitivity
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X. Fan, S.-H. Yun, Nat. Methods 11, 141 (2014). Yuan, Z. et al. in CLEO conference, ATh3K.1
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Biolasers for intracellular sensors
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Glucose sensing
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Biolasers with Al
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LT > Neuron
_—Sae
Brain Cells

y
Pump - (=5 =

OPC

N - ) FP cavity

° . g ) - =
o . i
" 7

590 600
Wavelength [nm]

heuron astrocyte
¢ T00% d - ® Neuron
N 5 A
Ale R | - e
©) ) .
104 :? -utﬂ"h
OPC - o T oy 'Y
R 67% 881% 52% 2 o ‘5‘!;‘ R
~ 3 ©) (119) %) 4 - ﬁ'!"‘
L . 104 ’3’&.
A b
[l 07%  73%  92.0% 20 s,
Cell Properties or < i oo 0 )
Convolutional Neural Networks phenotyping Neuron ~ OPC  Astrocyte 30 20 40 0 10 20 30
Prediction t-SNE 1

Qiao, Z. et al. Adv. Optical Mater. (2021) 15



Introduction

Laser and

Recent advances in biolasers for heal

Our contributio

16



Biolasers from biomaterials

Ta, V. D. et al. Adv. Optical Mater. 5, 1601022 (2017) 17



Uniform and tunable size
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PL Intensity (a.u.)

PL Intensity (a.u.)
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Biolasers as sensitive sensors
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Random microlasers

Vol. 2 + No. 8 » August 2021

A Open Access

WILEY-VCH www.advphotonicsres.com

Ta, V. D. et al. Advanced Photonics Research 2, 2170025 (2021).




Uniform and tunable microlasers
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