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Optical properties investigation of benign and malignant human brain
tissues

Mojtaba Hosseinzadeh!, Somayeh Salmani?, and M. H. Majles Ara'?
IPhotonics Lab., Department of Physics, Kharazmi University, Tehran, Iran
2Research Institute of Applied Sciences, Kharazmi University, Karaj, Iran

Abstract- In this paper, the optical properties of benign and malignant human brain tumors has been investigated to provide a
new optical diagnosis method. The nonlinear behavior of all samples has been studied using Z-scan technique and also, their
optical density (optical absorbance) by a simple optical setup. The obtained experimental results show that optical density for
malignant is more than benign tissues and also, nonlinear behavior of benign and malignant tissues is completely different.
Obviously, the nonlinear refractive index appears for benign tumor with negative sign and for malignant tumor with positive
sign. In summary, this study shows that Z-scan technique can be used for early diagnosis of malignant brain tissue from benign.

Keywords: Malignant and benign brain tissue, Optical diagnosis, Z-scan technique, Optical density, Nonlinear refractive index.
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