S ERELEE P ICE T SRR LB MEF DR

VYT T 4 T VT, N, W4

EENE

THERFER GG B ER (T263-8522  THEMAREBRKYMEN 1-33)

Analysis of Non-Diffracting Beam Propagation Characteristics in High Concentration Random Media

XIAFUKAITI ALIFU, Ziqi Peng, and Tatsuo Shina
Chiba University 1-33 Yayoi-cho, Inage-ku, Chiba-shi, Chiba 263-8522 JAPAN

Abstract:

Non-diffracting beam is widely used in optical sensing for its high propagation efficiency and high resolution. Due to the strong

scattering, the light cannot penetrate or propagate long distance in random media such as cloud or human tissues. To propagate through

long distance in random media, we propose a new method to generate a non-diffracting beam by annular beam through random media.
The experiment was conducted with diluted processed milk (fat: 1.8%, 1.1ume). A narrow view angle detector of 5.5mrad was used
to detect the forward scattering waveform. We obtained the central peak of non-diffracting beam at the propagation distance of 3cm ~
30cm in random media by adjusting the concentration of < 23%. At the 22% concentration in 3cm of propagation distance in random
media, the generated non-diffracting beam had the highest intensity ratio of 1.9%. The variation of the intensity ratio by increasing the

media concentration was discussed.
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Figure 1 Experimental setup of annular beam

propagation in random media.
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Figure 2 The scattering waveform of annular beam

propagated in random media by 5cm propagation.
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Figure 3 Scattering waveforms of annular beam at
concentration range of 16% ~ 22% in random media
by 3cm propagation.
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Figure 4 Analysis of intensity ratios with respect to
the increases of concentration given different
propagation distances.
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