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LASER (light amplification by stimulated emission of radiation)
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How does a laser work?
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Mirrorless lasers

Microsphere lasers

V. D. Ta, et al., Appl. Phys. 

Lett. 107, 221103 (2015)
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X. Fan, S.-H. Yun, Nat. Methods 11, 141 (2014). Yuan, Z. et al. in CLEO conference, ATh3K.1

1. Environment-friendly

3. Sensitive way to measure changes in biological molecules/internal cells, tissues

2. Biocompatibility----Implantable optical devices.

Laser enhances sensitivity

Why biolasers are great?
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Biolasers for intracellular sensors

Schubert, M. et al. 
Nat. Photon. 14, 452-458 (2020)

Humar, M. & Hyun Yun, S. 
Nat. Photon. 9, 572-576 (2015)

13



14Proc. Natl. Acad. Sci. U.S.A. 2010, 107, 17894.

Northeastern University

Glucose sensing



Biolasers with AI

Qiao, Z. et al. Adv. Optical Mater. (2021)
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Biolasers from biomaterials

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



Uniform and tunable size

Nguyen, T. V. et al. Opt. Lett. 46, 2517-2520 (2021)
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Nguyen, T. V. et al. Opt. Lett. 46, 2517-2520 (2021)

Biolasers as sensitive sensors
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All scale bars are 50 µm

76 µm 85 µm

Nguyen, T. V. et al.. J. Phys. D: Appl. Phys. 55, 405402 (2022) 



Random microlasers
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Ta, V. D. et al. Advanced Photonics Research 2, 2170025 (2021).
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50 µm

Uniform and tunable microlasers

Ta, V. D. et al. (Unpublished work) 21



Summary

Northeastern University 22
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