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Fig. 1. Spectral-temporal profiles of Ng lasing7: (a) NF
laser spectrum with the central wavelength of 428 nm, the
inset is the far-field profile of N; laser; (b) N;’ laser tem-
poral profile with the red arrow denoting the timing of the

800 nm driving pulse.
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Fig. 2. Spectra of N; laser and Ng Raman scatteringl'd):

(a) N;' laser spectrum; (b) N2 Raman scattering spectrum.
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Fig. 3. High-order cascaded Raman scattering induced by N;r laser!!”: (a) Experimental schematic; (b) measured high-order rota-

tional Raman scattering spectra at various gas pressures of CO,, inset shows the spatial profile of Raman signals at 1 atm (1 atm =

1.013x10° Pa).
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Fig. 4. Raman scattering induced by Ng‘ laser: (a) Relevant Raman transition levels in CO,; (b) Raman scattering spectra of Ny,
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SPECIAL TOPIC—Attosecond physics

Air-lasing high-resolution spectroscopy for
atmospheric remote sensing”

Zhang Hai-Su')  Qiao Ling-Ling?  Cheng Ya DT
1) (State Key Laboratory of Precision Spectroscopy, Fast China Normal Univeristy, Shanghai 200241, China)

2) (Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China)
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Abstract

Air-lasing is a cavityless coherent radiation generated in free space from air constituents as gain medium,
featuring high collimation, high coherence, and high intensity. Benefited from the long-range filamentation of
high-power ultrashort laser pulses propagating in air, the air-lasing can be induced remotely, providing an ideal
light source for atmospheric remote sensing and chemical species-resolved detection. Owing to the coherent
atomic/molecular excitation process accompanied with the generation of air laser, remote sensing based on air-
lasing has high spectral resolution and high detection sensitivity, which recently proved to be a powerful tool for
important applications such as in trace molecule detection, greenhouse gas monitoring and industrial pollutant
detection. In this short review, the physical mechanism of air lasing is briefly introduced, and various

applications of air laser remote sensing are reviewed emphatically, and the future research is prospected.
Keywords: remote sensing, air lasing, Raman spectroscopy, high field laser physics

PACS: 34.80.Gs, 42.50.Hz, 42.55.Lt, 42.65.Re DOI: 10.7498 /aps.71.20221913
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