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Abstract A numerical model of time-resolved laser-induced radiation model of micro-scale carbon particulates based
on non-Fourier heat diffusion is developed, through adapting thermal relaxation time to present time lag between
thermal disturbance and response inside particles, as well as correcting air conductivity coefficient via K, number to
judge flux region of heated particles. Theoretical temperature and radiation signal profiles of heated carbon particulate
are presented, in order to discuss the effect of radiation signals of micro-scale particles on different thermal
relaxations and laser fluences. The results show non-Fourier phenomenon becomes obvious in radiation signals, in the
case of high thermal relaxation, high laser fluence, and small particles. The discussion of the numerical results
provides guidance for laser-induced radiation technique measuring the concentration and size of micro-scale carbon
particulates in high temperature environment.
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Table 1  Flux region of different carbon particle diameters at 1. 013X 10° Pa and 2000 K
Diameter /pm d>4 0.2<<d<<4 0.04<<d<<0.2 d<<0. 04
K, number K,<<0.1 0.1<<K,<2 2<<K,<10 K,>10

Flux region Continuum region

Slip region

Transition region Free molecular region
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