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Influence of Aspect Ratio on Mueller Matrices of Hexagonal

Ice Crystals in Random Orientation

Lei Chengxin
(School of Science, Shandong University of Technology ., Zibo, Shandong 255049, China)

Abstract Mueller-matrix elements of hexagonal ice crystals in random orientation are calculated by the discrete
dipole approximation (DDA) method and the profiles of Mueller-matrix elements are presented. The influence of the
aspect ratio on Mueller matrices of hexagonal ice crystals in cirrus cloud is discussed. The results show that the
influence of the aspect ratio on Mueller matrix elements of hexagonal ice crystals in random orientation is quite large
in certain angular regions, and it varies with the size parameters of the hexagonal ice crystals in random orientation.
In addition, there is a nodical point in the profiles of mueller matrices of hexagonal ice crystals with the same sizes
but different aspect ratios, and this point will extend forward with the increase of the size parameters of particles.
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Table 1 Size parameters (x ,2p) of hexagonal ice crystals and the size parameters . of equivalent sphere

Zeff X, XD Teff X, vas) Teoff Xy, VeSS Teff ey XD a
5. 44363 1.08873 10. 8885  2.1777 21.777  4.3554 32.6655 6.5331 0.2
3.42927 1.37171 6.85932 2.74373 13. 7186  5.48745 20.5780  8.23118 0.4

1.0 2.61702 1.57021 2.0 5.23463 3.14078 4.0  10.4693 6.28156 6.0 15.7039 9.42234 0.6
2.16030 1.72824 4.32109 3.45687 8.64218 6.91374 12.9633 10. 3706 0.8
1.86169 1.86169 3.7238 3.7238 7.4476 7.4476 11.1714 11.1714 1.0
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Fig.1 Mueller matrix element M;, of hexagonal ice crystals with different size and aspect ratios
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Fig. 2 Mueller matrix element M), of hexagonal ice crystals with different size and aspect ratios
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Fig. 3 Mueller matrix element M;; of hexagonal ice crystals with different size and aspect ratios
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Fig. 4 Mueller matrix element M;, of hexagonal ice crystals with different size and aspect ratios
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