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Abstract Under room temperature, the influences of different parameters on the formation of femtosecond laser-
induced aerosols with relatively large size in a small cloud chamber are studied. The experimental results show that,
under sub-saturated condition, the aerosol number density increases with the increase of relative humidity, and 0. 3-
0.5 pm aerosols are dominated. However, when the environmental relative humidity is near to be saturated, the
number density of relative large-size aerosols (with their diameter D==0.7 pm) is enhanced mostly, and at the end,

the number density of 1. 0-2. 0 pm aerosols is comparable with that of 0.3-0.5 pm aerosols. When the laser

Wim HE: 2018-10-26; 1@ HEA: 2018-11-08; FHA BHY: 2018-11-19
BEL£MB . HFRESILAF LRI (2011CB808100) | [ K H A Bl % 5 4 (11425418, 61475167) | v [ B} 2% B 5% w1
Bl 26 5% Wi (B 25) (XDB160104)

" E-mail: jenny06@siom.ac.cn; “* E-mail: dengzz(@mail.iap.ac.cn

0308001-1



th i

i ot

irradiation duration and tightened focusing condition are prolonged under this near saturated condition, the number

density of different size aerosols increases simultaneously at the same degree, and ultimately the corresponding size

distribution does not change too much. Theoretical analysis results show that environmental relative humidity plays

a key role for femtosecond laser-induced relative large-size aerosol formation.

Key words ultrafast optics; nonlinear optics; femtosecond filament; aerosol; photochemical reaction
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Fig. 1 Experimental setup and results. (a) Schematic of experimental setup;

(b) variation of temperature and relative humidity inside cloud chamber with time
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Fig. 2 Effect of relative humidity on aerosol number density and size distribution under different laser irradiation duration.

(a) 1 min; (b) 3 min; (c¢) 5 min; (d) 10 min; (e) total aerosol number density
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