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I. Laser spectroscopy 

1. Q. Wang*, Z. Wang*, H. Zhang, S. Jiang, Y. Wang, W. Jin, and W. Ren*, “Dual-comb photothermal 

spectroscopy”, Nature Communications, 13, 2181 (2022). 
2. Z. Wang*, Q. Nie, H. Sun, Q. Wang*, S. Borri, P. D. Natale, and W. Ren*, “Cavity-enhanced 

photoacoustic dual-comb spectroscopy”, Light: Science & Applications, 13, 11 (2024). 
3. (Editors’ pick) G. Lyu and W. Ren*, “Off-axis cavity-enhanced dual-comb absorption spectroscopy”, 

Optics Letters, 51(6), 1399-1402 (2026). 

4. X. Xiao, Z. Liu, H. Sun, Z. Wang, B. Duan, and W. Ren*, “Neural network-enhanced FMCW gas 
spectroscopy”, ACS Sensors, 10, 6878-6886 (2025).  

5. W. Zhong, Y. Liu, Q. Yin, R. Zhao*, C. Wang, W. Ren*, X. K. Dou, and X. Xue*, “Broadband photon-
counting dual-comb spectroscopy with attowatt sensitivity over turbulent optical paths”, Light: Science 

& Applications, 14, 293 (2025). 
6. Q. Wang, Z. Wang, and W. Ren*, “Theoretical and experimental investigation of fiber-ring laser 

intracavity photoacoustic spectroscopy (FLI-PAS) for acetylene detection”, Journal of Lightwave 
Technology, 35(20), 4519-4525 (2017). 

7. Z. Li, C. Shi, and W. Ren*, “Mid-infrared multimode fiber coupled quantum cascade laser for off-beam 
quartz-enhanced photoacoustic detection”, Optics Letters, 41 (17), 4095-4098 (2016). 

8. Q. Nie, Y. Peng, Q. Chen, N. Liu, Z. Wang, C. Wang*, and W. Ren*, “Agile cavity ringdown spectroscopy 

enabled by moderate optical feedback to a quantum cascade laser”, Opto-Electronic Advances, 7, 240077 
(2024). 

9. Y. Yi, K. Duan, K. Ni, R. Li, and W. Ren*, “Accurate temperature prediction with small absorption 
spectral data enabled by transfer machine learning”, Optics Express, 29(25), 40699 (2021). 

10. Z. Wang, H. Wei, Y. Li, R. Kan, and W. Ren*, “Active modulation of intracavity laser intensity with 
PDH locking for photoacoustic spectroscopy”, Optics Letters, 45(5), 1148-1151 (2020). 

11. K. Duan, L. Ma, Y. Yi, and W. Ren*, “Tunable diode laser-based two-line thermometry: a noncontact 
thermometer for active body temperature measurement”, Applied Optics, 60(23), 7036-7042 (2021). 

12. Z. Wang and W. Ren*, “Mid-infrared optical modulator enabled by photothermal effect”, Light: Science 

& Applications, 12, 7 (2023). 
13. Q. Nie, Z. Wang*, and W. Ren*, “Cavity-enhanced absorption spectroscopy with continuous and fast 

wavelength tuning”, Chinese Optics Letters, 23(12), 121201 (2025). 
14. Y. Yan, H. Feng, C. Wang*, and W. Ren*, On-chip photothermal gas sensor based on a lithium niobate 

rib waveguide, Sensors and Actuators B, 405, 135392 (2024). 
15. H. Sun, M. Hu*, Q. Nie, Z. Wang, C. Wei, and W. Ren, “Cavity-enhanced dual-comb spectroscopy 

stabilized by molecular absorption line locking”, Applied Physics Letters, 125, 251103 (2024). 
16. D. Shi, T. Jiao, K.-P. Cheong*, W. Chen, Y. Liu, Y. Song, Y. Liu, and W. Ren, “Volumetric imaging of 

H2O transportation in laminar jets issuing from polygonal nozzles by masked and regularized 

tomographic absorption spectroscopy”, Optics Express, 32(27), 48421-48436 (2024). 
17. L. Ma, C. Zhou, Z. Wang, W. Ren, and Y. Wang*, “Calibration-free heterodyne phase-sensitive 

dispersion spectroscopy: quantitative gas sensing and recovery of absorption spectra”, Optics Express, 
32(21), 37492 (2024). 

18. Q. Nie, Z. Wang*, S. Borri, P. D. Natale, and W. Ren, “Mid-infrared swept cavity-enhanced 
photoacoustic spectroscopy using a quartz tuning fork”, Applied Physics Letters, 123, 054102 (2023). 

19. J. Wu*, T. Grabe*, J.-L. Götz, J. Trapp, A. S. de Souza, T. Biermann, A. Wolf, P.-P. Ley, K. Duan, R. 
Lachmayer*, and W. Ren, “Linear Scalability of Dense-pattern Herriott-type Multipass Cell Design”, 

Applied Physics B, 129, 87 (2023). 
20. S. Qiao, P. Ma, V. Tsepelin, G. Han, J. Liang, W. Ren, H. Zheng, and Y. Ma*, “Super tiny quartz-tuning-

fork-based light-induced thermoelastic spectroscopy sensing”, Optics Letters, 48, 419-422 (2023). 

21. M. Raza, L. Ma, C. Yao, M. Yang, Z. Wang, Q. Wang, R. Kan, and W. Ren*, “MHz-rate scanned-
wavelength direct absorption spectroscopy using a distributed feedback diode laser at 2.3 µm”, Optics 

and Laser Technology, 130, 106344 (2020). 
22. K. Xu, X. Zhao, Z. Wang, J. Chen, T. Li, Z. Zheng*, and W. Ren*, “Multipass-assisted dual-comb gas 

sensor for multi-species detection using a free-running fiber laser”, Applied Physics B: Lasers and Optics, 
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126, 39 (2020). 
23. Z. Wang, M. Yang, L. Fu, C. Chen, R. You*, and W. Ren*, “Rapid field measurement of ventilation rate 

using a quartz-enhanced photoacoustic SF6 gas sensor”, Measurement Science and Technology, 31, 
085105 (2020). 

24. Q. Wang, Z. Wang, W. Ren*, P. Patimisco, A. Sampaolo, and V. Spagnolo, “Fiber-ring laser intracavity 
QEPAS gas sensor using a 7.2 kHz quartz tuning fork”, Sensors and Actuators B: Chemical, 268, 512-
518 (2018).  

25. M. Chen, H. Lu, N.M. Abdelazim, Y. Zhu, Z. Wang, W. Ren, S.V. Kershaw*, A.L. Rogach, and N. Zhao*, 
“Mercury telluride quantum dot based phototransistor enabling high sensitivity room temperature 

photodetection at 2000 nanometers”, ACS Nano, 11(6), 5614-5622 (2017). 
26. L. Dong*, H. Wu, H. Zheng, Y. Liu, X. Liu, W. Jiang, L.Zhang, W. Ma, W. Ren, W. Yin, S. Jia, and F. K. 

Tittel, “Double acoustic microresonator quartz-enhanced photoacoustic spectroscopy”, Optics Letters, 
39(8), 2479-2482 (2014). 

II. Trace gas sensing 

1. Q. Nie, G. Lyu, C. Wei, and W. Ren*, “High-Sensitivity, High-Resolution Stimulated Raman 

Photoacoustic Spectroscopy Enabled by Continuous-Wave Intracavity Pump- Stokes Beams”, Laser & 
Photonics Reviews, e01645 (2025). 

2. Z. Wang, Q. Wang*, H. Zhang, S. Borri, I. Galli, A. Sampaolo, P. Patimisco, V. L. Spagnolo, P. D. Natale, 

and W. Ren*, “Doubly resonant sub-ppt photoacoustic gas detection with eight decades dynamic range”, 
Photoacoustics, 27, 100387 (2022). 

3. Q. Nie, Z. Wang*, K. Duan, M. Hu, M. Du, and W. Ren, “Sub-ppt level detection of carbon monoxide 
and nitrous oxide enabled by mid-infrared doubly resonant photoacoustic spectroscopy”, Optics Letters, 

49(13), 3648 (2024). 
4. M. Yang, Z. Wang, Q. Nie, K. Ni, and W. Ren*, “Mid-infrared cavity-enhanced absorption sensor for 

ppb-level N2O detection using an injection-current-modulated quantum cascade laser”, Optics Express, 
29(25), 41634 (2021). 

5. Z. Wang, Q. Wang, W. Zhang, H. Wei, Y. Li, and W. Ren*, “Ultra-sensitive photoacoustic detection in a 

high-finesse cavity with Pound-Drever-Hall locking”, Optics Letters, 44(8), 1924-1927 (2019). 
6. Q. Wang, Z. Wang, J. Chang, and W. Ren*, “Fiber ring laser-based intracavity photoacoustic 

spectroscopy for trace gas sensing”, Optics Letters, 42(11), 2114-2117 (2017). 
7. Z. Liu, Q. Nie, Z. Wang, and W. Ren*, “An FPGA-based spectroscopic gas sensing system enhanced by 

on-chip lightweight neural networks”, IEEE Transactions on Industrial Electronics, 73(6), 9070-9079 
(2026). 

8. N Liu*, Q Chen, M Hu, B Duan, and W Ren*, “Multi-VOC analysis of isoprene, acetone, and 
formaldehyde in exhaled breath using quantum and interband cascade laser spectrometers”, Sensors and 
Actuators B: Chemical, 451, 139323 (2026). 

9. K. Duan, M. Hu*, Z. Wang, G. Lyu, and W. Ren*, “Sensitive hydrogen detection using off-axis integrated 
cavity output spectroscopy at 2.1 µm”, Applied Physics Letters, 126, 041102 (2025). 

10. M. Hu, Q. Wang*, H. Zhang. J. Lv, J. Liang, R. Kan, and W. Ren, “Precise spectral measurement of 
acetylene enabled by an all-fiber acousto-optic dual-comb interferometer”, Journal of Lightwave 

Technology, 43(17), 8460-8466 (2025). 
11. K. Duan, Y. Ji, D. Wen, and W. Ren*, “Wavelength modulation spectroscopy of nitric oxide using a 

quantum cascade laser in intermittent continuous wave operation”, Spectrochimica Acta Part A: 
Molecular and Biomolecular Spectroscopy, 326, 125211 (2025). 

12. J. Pelini, S. D. Russo, Z. Wang, I. Galli, P. C. Pastor, I. L. Garcia, M. C. Canino, A. Roncaglia, N. Akikusa, 
W. Ren, P. De Natale, M. S. de Cumis, S. Borri, “A cavity-enhanced MEMS-based photoacoustic sensor 
for ppt-level trace-gas detection”, Sensors and Actuators B: Chemical, 430, 137313 (2025). 

13. K. Duan, J. Wu*, T. Grabe, R. Lachmayer, and W. Ren*, “A portable ppb-level formaldehyde sensor for 
real-time air quality monitoring”, IEEE Transactions on Instrumentation & Measurement, 73, 7001307 

(2024).  
14. M. Yang, Z. Wang*, H. Sun, M. Hu, P. T. Yeung, Q. Nie, S. Liu, N. Akikusa, and W. Ren*, “Highly 

sensitive QEPAS sensor for sub-ppb N2O detection using a compact butterfly-packaged quantum 
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cascade laser”, Applied Physics B, 130(6) (2024).  
15. H. Zhang, Z. Wang, Q. Wang*, S. Borri, I. Galli, A. Sampaolo, P. Patimisco, V. L. Spagnolo, P. D. Natale, 

and W. Ren, “Parts-per-billion-level detection of hydrogen sulfide based on doubly resonant 
photoacoustic spectroscopy with line-locking”, Photoacoustics, 29, 100436 (2023). 

16. M. Raza, K. Xu, Z. Lu, and W. Ren*, “Simultaneous methane and acetylene detection using frequency-
division multiplexed laser absorption”, Optics and Laser Technology, 154, 108285 (2022). 

17. C. Yao, Z. Wang, Q. Wang, Y. Bian, C. Chen, L. Zhang, and W. Ren*, “Interband cascade laser 

absorption sensor for real-time monitoring of formaldehyde filtration by a nanofiber membrane”, 
Applied Optics, 57(27), 8005-8010 (2018). 

18. C. Shi, D. Wang, Z. Wang, L. Ma, Q. Wang, K. Xu, S.-C. Chen, and W. Ren*, “A mid-infrared fiber-
coupled QEPAS nitric oxide sensor for real-time engine exhaust monitoring”, IEEE Sensors, 17(22), 

7418-7424 (2017). 
19. Q. Wang, Z. Wang, and W. Ren*, “Wavelength-stabilization-based photoacoustic spectroscopy for 

methane detection”, Measurement Science and Technology, 28(6), 65102 (2017). 
20. Z. Li, Z. Wang, Y. Qi, W. Jin, and W. Ren*, “Improved evanescent-wave quartz-enhanced photoacoustic 

CO sensor using an optical fiber taper”, Sensors and Actuators B: Chemical, 248, 1023-1028 (2017). 
21. Z. Wang, Q. Wang, J. Y.-L. Ching, J. C.-Y. Wu, G. Zhang, and W. Ren*, “A portable low-power QEPAS-

based CO2 isotope sensor using a fiber-coupled interband cascade laser”, Sensors and Actuators B: 

Chemical, 246, 710-715 (2017). 
22. Z. Wang, J. Geng, and W. Ren*, “QEPAS detection of the v7 band of ethylene at low pressure with CO2 

interference analysis”, Applied Spectroscopy, 71(8), 1834-1841 (2017).  
23. Z. Li, Z. Wang, C. Wang, and W. Ren*, “Optical fiber tip-based quartz-enhanced photoacoustic sensor 

for trace gas detection”, Applied Physics B, 122(5), 147 (2016). 
24. Z. Wang, Z. Li, and W. Ren*, “Quartz-enhanced photoacoustic detection of ethylene using a 10.5 μm 

quantum cascade laser”, Optics Express, 24, 4143-4154 (2016). 
25. W. Ren*, L. Luo, F. K. Tittel, “Sensitive detection of formaldehyde using an interband cascade laser near 

3.6 μm”, Sensors and Actuators B: Chemical, 221, 1062-1068 (2015). 
26. W. Ren*, W. Jiang, and F. K. Tittel, “Single-QCL-based absorption sensor for simultaneous trace-gas 

detection of CH4 and N2O”, Applied Physics B, 117(1), 245-251 (2014). 

27. W. Ren*, W. Jiang, N. P. Sanchez, P. Patimisco, V. Spagnolo, C. Zah, F. Xie, L. C. Hughes, R. J. Griffin, 
and F. K. Tittel, “Hydrogen peroxide detection with quartz-enhanced photoacoustic spectroscopy using 

a distributed-feedback quantum cascade laser”, Applied Physics Letters, 104, 041117 (2014). 
28. F. Tittel*, M. Jahjah, W. Jiang, N. Sanchez, W. Ren, P. Patimisco, V. Spagnolo, S. Herndon, and R. Griffin, 

“Atmospheric CH4 and N2O measurements near Greater Houston area landfills using a QCL based 
QEPAS sensor system during DISCOVER-AQ 2013”, Optics Letters, 39(4), 957-960 (2014). 

III. Combustion diagnostics 

1. H. Sun, D. Wen, K.-P. Cheong, L. Ma, K. Ni, and W. Ren*, “Cavity-enhanced dual-comb spectroscopy 

for sensitive OH detection in a laminar premixed flame”, Proceedings of the Combustion Institute, 40, 
105662 (2024). 

2. K. Duan, Y. Ji*, D. Wen, Z. Lu, K. Xu, and W. Ren*, “Mid-infrared fiber-coupled laser absorption sensor 

for simultaneous NH3 and NO monitoring in flue gases”, Sensors and Actuators B: Chemical, 374, 
132805 (2023). 

3. Y. Ji, K. Duan, Z. Lu, and W. Ren*, “Mid-infrared absorption spectroscopic sensor for simultaneous and 
in-situ measurements of ammonia, water and temperature”, Sensors and Actuators B: Chemical, 371, 

132574 (2022). 
4. L. Ma, Z. Wang, K.-P. Cheong, H. Ning, and W. Ren*, “Mid-infrared heterodyne phase-sensitive 

dispersion spectroscopy in flame measurements”, Proceedings of the Combustion Institute, 37(2), 1329-
1336 (2019). 

5. (Invited review) A. Farooq*, A. Alquaity, M. Raza, E. F. Nasir, S. Yao, and W. Ren, “Laser sensors for 

energy systems and process industries: Perspectives and directions”, Progress in Energy and Combustion 
Science, 91, 10097 (2022). 
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6. H. Sun, M. Raza, S. Wang, D. Liu, D. Wen, H. Ning, and W. Ren*, “Sensitive shock tube measurements 
using multipass laser absorption spectroscopy”, Applied Physics B, 131, 179 (2025). 

7. L. Fu, D. Liu, Z. Zhang, S. Wang, Y. Zhang, H. Ning*, W. Ren*, and A. Farooq, “A theoretical and 
experimental study of 2-ethylfuran + OH reaction”, Combustion and Flame, 261, 113321 (2024). 

8. K. Duan, Y. Ji*, D. Wen, S. Guo, S. Yao, K. Xu, X. Zhang, Z. Huang, and W. Ren*, “Field deployable 
laser sensor for calibration-free and real-time measurement of NOx from stationary sources”, Case 
Studies in Thermal Engineering, 61, 104956 (2024). 

9. K. Duan, D. Wen, Y. Ji*, K. Xu, Z. Huang, X. Zhang, S. Yao, and W. Ren*, “Quantum cascade laser 
absorption sensor for in-situ, real-time and sensitive measurement of high-temperature SO2 and SO3”, 

Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, 309, 123864 (2024). 
10. M. Raza, Y. Chen, J. Trapp, H. Sun, X. Huang*, and W. Ren*, “Smoldering peat fire detection by time-

resolved measurements of transient CO2 and CH4 emissions using a novel dual-gas optical sensor”, Fuel, 
334, 126750 (2023). 

11. K. Duan, Y. Ji, M. Hu, Z. Lu, S. Yao, and W. Ren*, “High-temperature ammonia detection using 
heterodyne phase-sensitive dispersion spectroscopy at 9.06 μm”, Fuel, 325, 124852 (2022). 

12. K. Duan, Y. Ji*, Z. Lu, and W. Ren*, “Measurement of temperature-dependent line parameters of 
ammonia transitions near 1103 cm-1”, Journal of Quantitative Spectroscopy & Radiative Transfer, 288, 
108269 (2022). 

13. L. Ma, K.-P. Cheong*, M. Yang, C. Yuan, and W. Ren*, “On the quantification of boundary layer effects 
on flame temperature measurements using line-of-sight absorption spectroscopy”, Combustion Science 

and Technology, 194(16), 3259-3276 (2021). 
14. K. Xu, L. Ma, J. Chen, X. Zhao, Q. Wang, R. Kan, Z. Zheng, and W. Ren*, “Dual-comb spectroscopy 

for laminar premixed flames with a free-running fiber laser”, Combustion Science and Technology, 
194(12), 2523-2538 (2021). 

15. M. Raza, L. Ma*, S. Yao, L. Chen, and W. Ren*, “High-temperature dual-species (CO/NH3) detection 
using calibration-free scanned-wavelength-modulation spectroscopy at 2.3 μm”, Fuel, 305, 121591 
(2021). 

16. Y. Shang, Z. Wang, L. Ma, J. Shi, H. Ning*, W. Ren*, and S. Luo, “Shock tube measurement of NO 
time-histories in nitromethane pyrolysis using a quantum cascade laser at 5.26 μm”, Proceedings of the 

Combustion Institute, 38(1), 1745-1752 (2021). 
17. J. Wu, L. G. Gao, Z. Varga, X. Xu*, W. Ren*, and D. G. Truhlar*, “Water catalysis of the reaction of 

methanol with OH radical in the atmosphere is negligible”, Angewandte Chemie - International Edition, 
59, 10826-10830 (2020). 

18. H. Ning, J. Wu, L. Ma, and W. Ren*, “Exploring the pyrolysis chemistry of prototype aromatic ester 
phenyl formate: Reaction pathways, thermodynamics and kinetics”, Combustion and Flame, 211, 337-
346 (2020). 

19. L. Ma, K.-P. Cheong, H. Ning, and W. Ren*, “An improved study of the uniformity of laminar premixed 
flames using laser absorption spectroscopy and CFD simulation”, Experimental Thermal and Fluid 

Science, 112, 110013 (2020). 
20. M. Yang, K. Liu, L. Ma, K.-P. Cheong, Z. Wang, W. Ho, and W. Ren*, “Time-resolved characterization 

of non-thermal plasma-assisted photocatalytic removal of nitric oxide”, Journal of Physics D: Applied 
Physics, 53(1), 01LT02 (2019). 

21. L. Ma, H. Ning, J. Wu, K.-P. Cheong, and W. Ren*, “Characterization of temperature and soot volume 
fraction in laminar premixed flames: laser absorption/extinction measurement and 2D CFD 

modeling”, Energy & Fuels, 32(12), 12962-12970 (2018). 
22. K.-P. Cheong, L. Ma, Z. Wang, and W. Ren*, “Influence of line pair selection on flame tomography 

using infrared absorption spectroscopy”, Applied Spectroscopy, 73(5), 529-539 (2018).  

23. L. Ma, Z. Wang, K.-P. Cheong, H. Ning, and W. Ren*, “Temperature and H2O sensing in laminar 
premixed flames using mid-infrared heterodyne phase-sensitive dispersion spectroscopy”, Applied 

Physics B: Lasers and Optics, 124:117 (2018).  
24. L. Ma, H. Ning, J. Wu, and W. Ren*, “In situ flame temperature measurements using a mid-infrared two-

line H2O laser-absorption thermometry”, Combustion Science and Technology, 190(3), 392-407 (2018). 
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25. J. Wu, F. Khaled, H. Ning, L. Ma, A. Farooq, and W. Ren*, “Theoretical and shock tube study of the rate 
constants for hydrogen abstraction reactions of ethyl formate”, The Journal of Physical Chemistry A, 

121(33), 6304-6313 (2017). 
26. L. Ma, L. Y. Lau, and W. Ren*, “Non-uniform temperature and species concentration measurements in 

a laminar flame using multi-band infrared absorption spectroscopy”, Applied Physics B, 123:83 (2017).  
27. W. Ren*, K.-Y. Lam, S. H. Pyun, A. Farooq, D. F. Davidson, and R. K. Hanson, “Shock tube/laser 

absorption studies of the decomposition of methyl formate”, Proceedings of the Combustion Institute, 

34(1), 453-461 (2013). 
28. W. Ren*, A. Farooq, D. F. Davidson, and R. K. Hanson, “CO concentration and temperature sensor for 

combustion gases using mid-infrared laser absorption near 4.7 μm”, Applied Physics B, 107(3), 849-860 
(2012). 

IV. Optical fiber sensing 

1. Y. Yan, X. Xiao, Q. Nie, Z. Wang, Y. Chen, J. Wu, N. Zhou, R. Zhou, S. Yang*, and W. Ren*, “Nanoliter-

scale light-matter interaction in a fiber-tip cavity enables sensitive photothermal gas detection”, Laser & 
Photonics Reviews, 18, 2400907 (2024). 

2. C. Yao, M. Hu, A. Ventura, J. G. Hayashi*, F. Poletti, and W. Ren*, “Tellurite hollow-core antiresonant 
fiber-coupled quantum cascade laser absorption spectroscopy”, Journal of Lightwave Technology, 

39(17), 5662-5668 (2021). 
3. C. Yao, Q. Wang, Y. Lin, W. Jin, L. Xiao, S. Gao, Y. Wang, P. Wang, and W. Ren*, “Photothermal CO 

detection in a hollow-core negative curvature fiber”, Optics Letters, 44(16), 4048-4051 (2019).  

4. Z. Li, Z. Wang, F. Yang, W. Jin, and W. Ren*, “Mid-infrared fiber-optic photothermal interferometry”, 
Optics Letters, 42(18), 3718-3721 (2017). 

5. C. Yao, S. Gao, Y. Wang, W. Jin, and W. Ren*, “Heterodyne interferometric photothermal spectroscopy 
for gas detection in a hollow-core fiber”, Sensors and Actuators B: Chemical, 346, 130528 (2021). 

6. M. Hu and W. Ren*, “Wavelength-modulation dispersion spectroscopy of NO with heterodyne phase-
sensitive detection”, Optics Letters, 47(11), 2899-2902 (2022). 

7. C. Yao*, S. Jiang, S. Gao, Y. Wang, W. Jin, and W. Ren*, “Photothermal gas detection with a dithered 
low-finesse fiber-optic Fabry-Pérot interferometer”, Journal of Lightwave Technology, 41(2), 745-751 
(2022). 

8. M. Hu, A. Ventura, J. Hayashi, F. Poletti, and W. Ren*, “Mid-infrared photothermal gas sensor enabled 
by core-cladding mode interference in a hollow-core fiber”, Journal of Lightwave Technology, 40(19), 

6568-6575 (2022). 
9. M. Hu, A. Ventura, J. Hayashi, F. Poletti, S. Yao, and W. Ren*, “Trace gas detection in a hollow-core 

antiresonant fiber with heterodyne phase-sensitive dispersion spectroscopy”, Sensors and Actuators B: 
Chemical, 363, 131774 (2022). 

10. M. Hu, A. Ventura, J. Hayashi, F. Poletti, and W. Ren*, “Mid-infrared absorption spectroscopy of 
ethylene at 10.5 µm using a chalcogenide hollow-core antiresonant fiber”, Optics & Laser Technology, 

158, 108932 (2023). 
11. Z. Wang, H. Zhang, J. Wang, S. Jiang, S. Gao, Y. Wang, W. Jin, Q. Wang*, and W. Ren, “Photothermal 

multi-species detection in a hollow-core fiber with frequency-division multiplexing”, Sensors and 

Actuators B: Chemical, 369, 132333 (2022). 
12. C. Yao, S. Gao, Y. Wang, P. Wang, W. Jin, and W. Ren*, “Silica hollow-core negative curvature fibers 

enable ultrasensitive mid-infrared absorption spectroscopy”, Journal of Lightwave Technology, 38(7), 
2067-2072 (2020). 

13. C. Yao, L. Xiao, S. Gao, Y. Wang, P. Wang, R. Kan, W. Jin, and W. Ren*, “Sub-ppm CO detection in a 
sub-meter-long hollow-core negative curvature fiber using absorption spectroscopy at 2.3 µm”, Sensors 

and Actuators B: Chemical, 305, 127238 (2020). 
14. C. Yao, S. Gao, Y. Wang, P. Wang, W. Jin, and W. Ren*, “MIR-pump NIR-probe fiber-optic photothermal 

spectroscopy with background-free first harmonic detection”, IEEE Sensors Journal, 20, 12709-12715 

(2020). 
15. M. Hu*, C. Yao, J. Wu, D. Wang, and W. Ren, “Temperature-compensated ppb-level methane detection 
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system based on heterodyne interferometric photothermal spectroscopy in a hollow-core antiresonant 
fiber”, Optics & Laser Technology, 193, 114190 (2026). 

16. M. Hu*, C. Yao, M. Hu, C. Wei, and W. Ren, “A comparative study of pump-probe photothermal 
spectroscopy using mach-zehnder interferometer and in-fiber mode interferometer”, Optics and Lasers 

in Engineering, 185, 108695 (2025). 
17. D. Wen, L. Gao, K. Duan, Y. Ji, Y. Shi*, W. Ren*, “Mid-Infrared Absorption Spectroscopy for NO and 

NO2 Detection in a Flexible Hollow Core Fiber”, Laser & Optoelectronics Progress, 61 (3), 0306003 

(2024). 
 

KNOWLEDGE TRANSFER ACTIVITIES 

Spin-off company 

Co-founder, LaSense Technology Limited 

- Raised RMB30 million in angel (2021) and pre-A fundraising (2023) 

- Awarded the Research, Academic and Industry Sectors One-plus Scheme (RAISe+) 2025 (HK$35 
million), Innovation and Technology Commission 

- Deloitte Hong Kong Rising Star (HKRS) awards (2023) 
- Grand award and ICT Startup (Hardware and Devices) Gold Award, Hong Kong ICT Awards (2023) 
- Shenzhen-Hong Kong-Macau Science and Technology Top 100 Emerging Enterprises (2022) 

- National High-tech Enterprise (2022) 

Patents 

1. W. Ren and Z. Li. Evanescent-wave quartz-enhanced photoacoustic sensor with resonator elements, US 
patent: US10444199, 2019. 

2. W. Ren, L. Ma, Z. Wang and K. Cheong. Laser dispersion spectroscopy for non-intrusive combustion 
diagnostics, US patent: US10718706, 2020. 

3. W. Ren, K. Xu, M. Yang, Z. Wang and L. Ma. A rapid detection apparatus for indoor ventilation and air 
change times based on sulfur hexafluoride tracer, Chinese patent: CN111397840A, 2020. 

4. W. Ren, C. Yao, K. Xu and L. Ma. Optical fiber photothermal gas sensing apparatus and method, Chinese 

patent: CN111504945A, 2020. 
5. W. Ren, K. Duan and L. Ma. Spectral line selection and thermochemical parameter inversion software 

based on laser spectroscopy, Chinese Copyright: 2021sr0859115, 2021. 
6. W. Ren and K. Duan. A non-contact body temperature measuring apparatus, Chinese patent: 

CN216385996U, 2022. 
7. W. Ren and M. Hu. Wavelength modulation dispersion spectroscopy device and detection method based 

on heterodyne phase sensitive detection, Chinese patent: 2022106732559, 2022. 
8. W. Ren, Y. Ji and K. Duan. Trace gas detection device and method based on quantum cascade laser, 

Chinese patent: 202211008527X, 2022. 

9. W. Ren, K. Duan and Y. Ji. A device and method for synchronous in-situ on-line measurement of multi-
components in flue gas, Chinese patent: 2022109913700, 2022. 

10. W. Ren, Y. Ji and K. Duan. An integrated device and method for sulfur trioxide generation and high-
precision concentration detection, Chinese patent: 202211666220.9, 2023. 

11. W. Ren and Y. He. A photodetector device with full wavelength coverage, Chinese patent: 
202310052724.X; PCT/CN2023/074315, 2023. 

12. W. Ren, C. Yao and M. Hu. Pump-probe photothermal spectroscopy having passive phase detection and 
an optical waveguide, US patent: US20230003635, 2023. 

13. W. Ren and Q. Nie. A phase-control-free optical feedback cavity ring-down spectroscopy system, 
Chinese patent: 2024108195571, 2024. 

14. W. Ren and Q. Nie. A high-sensitivity all-fiber stimulated Raman photoacoustic gas sensing device, 

Chinese patent: 202510902104x, 2025. 
15. W. Ren and Q. Nie. A high-sensitivity stimulated Raman spectroscopy sensing system driven by a single 

continuous laser, Chinese patent: 2025108455840, 2025. 
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INVITED PRESENTATIONS 

Invited/keynote Presentations at Conferences and Workshops 

1. Fabry–Perot Microcavity–Enhanced Laser Spectroscopy for Gas Sensing, 11th Asia-Pacific Optical 

Sensors Conference, Sydney, Australia, 30/01-04/02/2026. 
2. Dual-Comb Photothermal and Photoacoustic Spectroscopy, Conference on Photonics for Advanced 

Spectroscopy and Sensing, Sardina, Italy, 14-19/09/2025.  

3. Fabry–Perot Microcavity–Enhanced Laser Spectroscopy for Gas Sensing, The 13th Optical Fiber 
Sensing (OFS)-China 2025, Wuhan, China, 20-22/09/2025. 

4. Sensitive gas detection enhanced by fiber cavities, The 10th Workshop on Microcavity Photonics, 
Beijing, China, 03-05/08/2025. 

5. Dual-comb photothermal and photoacoustic spectroscopy, The 10th Asia-Pacific Optical Sensors 
Conference (APOS)-2024, Chengdu, China, 27-29/09/2024. 

6. Mid-infrared trace gas detection enhanced by optical cavity and hollow-core fiber, The International 
Quantum Cascade Lasers School and Workshop 2024, Ischia, Italy, 25-30/08/2024. 

7. (Keynote) Dual-comb photothermal and photoacoustic spectroscopy, The 15th International 
Conference on Information Optics and Photonics (CIOP 2024), Xi’an, China, 11-14/08/2024. 

8. Dual-comb photothermal and photoacoustic spectroscopy, Optica Sensing Congress, Toulouse, 

France, 15-19/07/2024. 
9. Cavity-enhanced photoacoustic dual-comb spectroscopy, International Conference on Ultrafast 

Science and Quantum Sensing, Sanya, China, 25-29/01/2024. 
10. Dual-comb photoacoustic and photothermal spectroscopy, The 6th Optics Young Scientists Meeting, 

Changsha, China, 20-23/10/2023. 
11. Laser Sensors for combustion diagnostics and emission monitoring, China National Symposium on 

Combustion, Hefai, China, 12-15/10/2023. 
12. Mid-infrared trace gas detection enhanced by tuning fork, optical cavity and hollow-core fiber, The 

16th International Conference on Mid-Infrared Optoelectronics: Materials and Devices (MIOMD), 

Norman, Oklahoma, USA, 06-10/08/2023.  
13. Recent advances in laser diagnostics for ultrasensitive gas sensing, DeCarbon International 

Conference 2023, Chongqing University, Chongqing, China, 14-16/07/2023. 
14. Photothermal gas sensing: from single frequency to frequency comb, The 6th International 

Symposium on Laser Interaction with Matter (LIMIS 2022), Ningbo, China, 10-12/08/2022. 
15. Photothermal gas sensors with hollow-core antiresonant fibers, The 5th National Meeting on Laser 

Spectroscopy, Dalian, China, 19-21/07/2021. 
16. Photothermal gas sensing in hollow core fibers, OSA Optical Sensors and Sensing Congress 

(Webinar), Vancouver, Canada, 22–26/06/2020. 

17. Mid-infrared semiconductor laser spectroscopy with hollow core fibers, SPIE Photonics West, San 
Francisco, USA, 01–06/02/2020. 

18. Infrared photoacoustic and photothermal trace gas detection, The 11 th International Conference on 
Information Optics and Photonics (CIOP), Xian, China, 08/08/2019.  

19. Trace gas sensing in hollow-core negative curvature fibers, The 9th International Multidisciplinary 
Conference on Optofluidics (IMCO), Hong Kong SAR, China, 16/06/2019. 

20. Mid-infrared heterodyne phase-sensitive dispersion spectroscopy for combustion diagnostics, Optics 
and Photonics for Energy & the Environment (OSA-E2), Singapore, 5–8/11/2018. 

21. Mid-infrared photoacoustic and photothermal trace gas sensors, Field Laser Applications in Industry 
and Research (FLAIR), Italy, 10–14/09/2018. 

22. Fiber-laser intracavity quartz-Enhanced photoacoustic spectroscopy, Progress in Electromagnetics 

Research Symposium (PIERS), Toyama, Japan, 1–4/08/2018. 
23. Photoacoustic/thermal spectroscopy for trace gas sensing: recent advancements and applications, The 

National Institute of Optics, Florence, Italy, 20/02/2018. 
24. Fiber-laser intracavity photoacoustic spectroscopy, The 1st National Young Scholar Meeting on Laser 

Spectroscopy Technology, Shanxi, China, 14/10/2017. 
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25. Mid-infrared fiber-optic photoacoustic spectroscopy for trace gas sensing, The 25 th Colloquium on 
High-Resolution Molecular Spectroscopy, Helsinki, Finland, 24/08/2017. 

Invited Presentations at Research Institutes and Universities 

1. High-sensitivity laser spectroscopy for multiscale optical gas sensing, University of Stuttgart, 

Germany, 21/04/2026. 
2. High-sensitivity laser spectroscopy for multiscale optical gas sensing, PhoenixD Colloquium, 

Leibniz University Hannover, Germany, 16/04/2026. 

3. Field-deployable gas sensing with cavity- and fiber-enhanced laser spectroscopy, The University of 
Sydney, Australia, 03/02/2026. 

4. High-sensitivity, high-resolution infrared laser spectroscopic gas sensing, Southern University of 
Science and Technology, China, 31/10/2025. 

5. Optical gas sensing with photoacoustic spectroscopy, The University of Hong Kong, Hong Kong 
SAR, China, 01/08/2025. 

6. High-sensitivity, high-resolution infrared laser spectroscopic gas sensing, University of Science and 
Technology of China, China, 22/05/2025. 

7. High-sensitivity, high-resolution infrared laser spectroscopy for combustion diagnostics and trace gas 
sensing, The University of Adelaide, Australia, 02/07/2025. 

8. Dual-Comb Photothermal and Photoacoustic Spectroscopy, Harbin Institute of Technology, China, 

10/08/2024. 
9. Photothermal infrared spectroscopy for ultrasensitive gas sensing, Institute of Deep-sea Science and 

Engineering, Chinese Academy of Sciences, Sanya, China, 31/3/2023. 
10. Photothermal spectroscopy for gas sensing: from single-wavelength laser to frequency comb, Physics 

Department (Webinar), Umea University, Sweden, 14/03/2022. 
11. Ultra-sensitive optical gas sensors with photoacoustic spectroscopy (PAS), International Workshop 

on Laser Diagnostics and its Application for the Renewable Energy Sector (Webinar), Physikalisch-
Technische Bundesanstalt, Germany, 07-08/03/2022. 

12. Advanced laser sensors for combustion diagnostics and environmental monitoring, King 

Abdullah University of Science and Technology (Webinar), Saudi Arabia, 29/03/2021. 
13. Recent advances in laser diagnostics for energy and environmental applications, “International 

Energy Forum” Overseas Academic Lecture Series, Zhejiang University, 16/10/2020.  
14. Laser dispersion spectroscopy: an alternative way for line-of-sight measurement, University of 

Duisburg-Essen, Germany, 09/05/2019. 

15. Recent advances in laser spectroscopic techniques for gas sensing applications, Changchun Institute 
of Optics, Fine Mechanics and Physics of the Chinese Academy of Sciences, China, 16/11/2018. 

16. Recent advances in photoacoustic and photothermal spectroscopy for trace gas sensing, Anhui 
Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, 23/04/2018. 

17. Recent advances in optical diagnostics of trace gases, Tsinghua University, Beijing, China, 
02/03/2018. 

 

CONFERENCE ORGANIZATION 

• Programme Committee, Optica ImageSense Congress 2026, Optica, Maastricht, Netherlands. 

• Programme Committee, Optical Sensing Congress 2025, Optica, Long Beach, California, USA. 

• Programme Committee, Optical Sensing Congress 2023, Optica, Munich, Germany. 

• Programme Committee, Optical Sensors and Sensing Congress 2022, Optica, Vancouver, Canada. 

• Programme Committee, Frontiers in Optics + Laser Science (FiO+LS) 2026, Optica & APS, 
Rochester, New York, USA. 

• Programme Committee, Frontiers in Optics + Laser Science (FiO+LS) 2025, Optica & APS, Denver, 
Colorado, USA. 

• Session Chair, The 3rd International Conference on Ultrafast Science and Quantum Sensing (USQS) 
2026, Sanya, China. 

• Programme Committee, International Conference on Ultrafast Science and Quantum Sensing (USQS) 
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2024, Sanya, China. 

• Session Chair, The 9th Micro-Nano Optics Technology and Application Conference 2025, Suzhou, 
China. 

• Session Chair, The 15th International Conference on Information Optics and Photonics (CIOP) 2024, 
Xi’an, China. 

• Programme Committee, The 11th International Conference on Information Optics and Photonics 
(CIOP), China, 06 – 09/08/2019. 

• Programme Committee, DeCarbon International Conference 2023, Chongqing University, 
Chongqing, China. 

• Session Chair, National Young Scholar Meeting on Laser Spectroscopy Technology, China, 2018-

2026. 

• Session Chair, The 10th Asia-Pacific Conference on Combustion 2015, Beijing, China. 
 

JOURNAL REVIEWER 
Laser and optics: Optica, Light: Science & Applications, Nature Communications, Advanced Photonics, 
PhotoniX, Optics Letters, Optics Express, Applied Optics, Biomedical Optics Express, Journal of the Optical 

Society of America B, Applied Physics Letters, Journal of Lightwave Technology, Applied Physics B, 
Communications Physics, Optical Engineering, Applied Spectroscopy, Journal of Molecular Spectroscopy, 

Journal of Quantitative Spectroscopy & Radiative Transfer, Spectrochimica Acta Part A, IEEE Photonics, 
Infrared Physics and Technology, IEEE Photonics Technology Letters. 

Combustion diagnostics: Proceedings of Combustion Institute, Combustion and Flame, Physical 
Chemistry Chemical Physics, The Journal of Physical Chemistry A, International Journal of Hydrogen, Fuel, 

Energy and Fuels, Sustainable Energy and Fuels, Chemical Physics Letters, Combustion Science and 
Technology. 

Sensors and instrumentation: Sensors and Actuators B, ACS Sensors, ACS Photonics, Analytical 

Chemistry, Photonics Sensors, Sensors and Actuators A, Analyst, Sensors, Measurement Science and 
Technology, Analytical Methods, Measurement, Review of Scientific Instruments. 

 


