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Dynamic spectral measurement of earlap on Monte-Carlo method
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Abstract.: With selecting earlap as the measuring spot, a multi-layer simulation model of the earlap is
established. The transmittance of the earlap model and its distribution regularities under vary beam
properties (beam radius, the input energy and its distribution) and model parameters are researched
by Monte-Carlo method. Then from the light energy distribution, the detective area and the detective
sensitivity of the detector, the input energy needed for certain signal-noise ratio is calculated. It has
been proved by research results that the practicable input energy of the earlap can meet the require-
ment of the acquisition of the dynamic spectrum, higher measurement accuracy of the dynamic spec-
trum also can meet the spectrum measurement accuracy in the noninvasive measurement of blood com-
positions.
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Fig. 1 Diagrammatic illustration of an earlap
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Tab.1 Optical properties of earlap tissues
Tissues Refractive indices Absorpiion Ha Sczltteliing /s Anisotropy Thickness

n (em™ ") (m™ ") g (cm)

Epidermis 1.5 5. 86 170 0. 85 0.01

Dermis 1. 37 0.56 90 0.9 0.1

Blood 1. 38 15.2 400 0.971 0.02

Subcutaneous fat 1. 44 0.12 108 0.9 0. 56

Dermis 1. 37 0.56 90 0.9 0.1

Epidermis 1.5 5.86 170 0. 85 0.01
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Figs. 3 Radius r resolved transmittance T, changing with
radius 7, total energy e and the distribution of the
beam. Solid line is Gauss beam, dash line is flat

beam.
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Figs.5 Radial r resolved transmittance T, changing

with the thickness of the subcutaneous.
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