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Steady-state photon transport in multi-layered mismatched medium

WANG Xi-chang, FAN Wen-qgiang, WU Xian-cheng

(Department of Physics, Yantai University, Yantai 264005,China)

Abstract: The diffusion equation of the photon transport in a multi-layered medium with mismatched

refractive index is analyzed,and the accurate solution of the diffuse equation is set up. The equation is

checked by Monte-Carlo simulation. The comparison between the spatially resolved reflectance of mis-

matched media and Monte-Carlo simulation shows an excellent agreement between our theory and

Monte-Carlo simulation. Meanwhile, the effect of the variety of refractive index on spatially resolved

reflectance caused by finite size flat beam is discussed. Experimental results show that diffuse result

changes with the variety of the refractive index, while the refractive index is changed at the range of

1.35~1.45, and the maximum error is 7 %.
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Fig. 1 Comparison of steady-state spatially resolved

reflectance calculated with Eq. (17) (X) to

Monte Carlo simulation(line)
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Fig. 2 Comparison of the steady-state spatially re-
solved reflectance calculated with Eq. (28)

(X)) to Monte Carlo simulation(line)
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Fig. 3 Relatinship between reflectance and refractive

index
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Fig. 5 Relationship between reflectance and radius

of light source
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Fig. 6 Comparison between Gaussian beams and cir-

cularly flat beams
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