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Fig.1 The schematic of the experimental setup

S: Light source; ATT: Attenuator; PSG: Polarization state generator; QW1: 45° fixed quarter wave-plate; P: Rotatable linear polarizer; QW2:

Rotatable quarter wave-plate; DP: Diaphragm; L1 L2 and L3: Lens; PH: Circular pinhole; PSA: Polarization state analyzer; P1: 0° linear polarizer;

P2: 90° linear polarizer; P3: 45° linear polarizer; P4: 135° linear polarizer; QW: 135°-fast-axis quarter wave-plate; PMT: Photomultiplier tube. The

combination of QW and P2 is a left circular analyzer.
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Fig. 4 Microscopic images of the two kinds of microalgae
cells

(a) Dead cancerous cell. (b) Viable cancerous cell.
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Fig. 5 The number of pulses varies with the

concentration of cancer cells
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Use Polarization Light Scattering to Detect The Cancer Cell

SUN Xiang-Yu"?", WANG Yong"*"", LIAO Ran*?"", SUN Shu-Qing"?"", MA Hui'"”
(Vnstitute of Optical Imaging and Sensing, Shenzhen Key Laboratory for Minimal Invasive Medical Technologies,
Graduate School at Shenzhen, Tsinghua University, Shenzhen 518055, China;
DDepartment of Physics, Tsinghua University, Beijing 100084, China;
3ISchool of Science, Qingdao University of Technology, Qingdao 266033, China;
YGuangdong Engineering Center for Polarization Technologies, Graduate School at Shenzhen Tsinghua University, Shenzhen 518055, China;
dDivision of Ocean Science and Technology, Graduate School at Shenzhen, Tsinghua University, Shenzhen 518055, China)

Abstract The detection of diseased cells in blood is an important method in cancer diagnosis and treatment. The
existence of cancerous cells in the blood indicates that the body have been already canceration. Therefore, the
identification and detection of the cancerous cells has the significant meaning in the medical science. Polarization
is an inherent characteristic of light. The properties of different substances can be detected by their different
polarization characteristics of light. In this article,we discussed the property of the cancerous cells firstly used the
polarized light scattering method. Base on the different character in polarized light, we successfully distinguished
the cancerous cells and erythrocyte, the viable cancerous cell and the dead cancerous cell. This method is non-
invasive, non-in, high-sensitive and high-resolution compared to other ones. It provide the new ideas for cancer

diagnosis and treatment.
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