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Plain Language Summary: The purpose of this study is to estimate complex refractive indices m (n, 

k) = n – ki of aerosol particles over the northwestern Pacific using observed aerosol scattering and 
absorption coefficients and number size distributions. This study reports that the estimated high n value 
of the coarse particles in pristine air masses is likely caused by the optical properties of secondary 
organic aerosols condensed on coarse particles. 

 
Figure 1. (a) Observed scattering coefficients (σts

λ), absorption coefficient (σa), and Ångström (AE) at three 
wavelength ranges. The values of σts

λ and σa are values at 1 min intervals. The values of AE are 1 h moving 
averages. (b) Number size distributions measured on Chichi-jima. Vertical bars represent the range of one 
standard deviation. (c) Estimated m (n, k) in polluted and pristine air masses. 

 
 In polluted air masses, a refractive index of 1.55 for aerosol particles at a wavelength of 550 nm 

was estimated to be uniform regardless of the number size distribution. In addition, the refractive 
index exhibits normal dispersion. 

 In the pristine air masses, the refractive indices were estimated to be 1.47 for fine particles and 1.62 
for coarse particles. The refractive index of the coarse particles was even higher than the 1.544 of 
sea salt. The differences in number concentration between the VOC-removed and untreated air 
samples suggests that VOCs preferentially condense onto coarse particles. 

 The results of the present study indicate that the m (n, k) of coarse particles in the pristine air masses 
was most likely affected by organic compounds originating from biological activity. 


