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Measurement of radiation energy flowrate in mammal tissue

Xie Shusen, Huang Luhua, Zhou Chuanzhao, Zheng Wei
Lin Qirong, Chen Rong, Huang Meizhen

(Institute of Laser, Fujian Normal University)

Abstract: In this paper, the accurate measurement of the radiation energy flowrate
in mammal tissue, using a optical {iber probe depth meter, is described. In the experi-
ment research, combining with the measuring of backscattered reflectance, and using
part of conclusions of Monte Carlo model, the-eptical properties of the pork and beef
tisuues.
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1 ijﬁi ; Table 1 The results of calibration 0.

power density ¢{(mW/cm?) 0.29 0.44 0.58 0.73 v .I

optical current I(pA) 1.2 1.85 2.3  3.17 zj
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Table 2 The measurements of radiant energy fluence rate in porcine muscle in-vitro (@ ¢ =0.73mW/cm?)

depth x(mm) 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
energy fluence rate ¢(x)(mW/cm?) 4.03  4.38  4.69 —4.91 5.26 5.32 5.52 5.43  4.46

1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 4.1 4.6 5.1
5.50 5.48 5.45 5.36 5.27 5.24 5.07 5.01 4.81 4.61 4.32 4.03 3.74

5.6 6.1 6.6 7.1 7.6 8.1 8.6 9.1 9.6 10.1 10.6 11.1
3.38 3.12 2.80 2.51 2.32 2.13 1.89 1.69 1.54 1.40 1.26 1.15

Table 3 The measurements of radiant energy fluence rate in Bovine muscle in-vitro (¢ ¢ =0.61mW/cm?)

depth z(mm) 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
energy fluence rate p(z)(mW/cm?) 0.670 0.671 0.624 0.607 0.590 0.571 0.578 0.533 0.478

1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.9 4.4 4.9 5.4
0.443 0.407 0.357 0.338 0.300 0.276 0.242 0.222 0.193 0.150 0.109 0.080 0.056

5.9 6.4 6.9 7.4 7.9 8.4
0.040 0.027 0.018 0.013 0.009 0.007
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Fig.3 Distribution of energy flowrate in porcine muscle Fig.4 Distribution of energy flowrate in bovine muscle
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Table 4 Optical properties of porcine and bovine=mGscle in-vitro{ wavelength A = 630nm)

tissue penetration depth &(mm) absorption p,(cm™ ') effective scattering p,(1 - g)(em™")
porcine 5.06 0.4 2.7
bovine 1.97 1.3 5.3
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