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Abstract

Based on the vector ray tracing (VRT) model, the propagation process of Gaussian beam in the drop-
let was deduced. The optical caustic structure (i.e. rainbow fringe and hyperbolic umbilic fringe) gen-
erated by titled ellipsoidal droplet with different sizes in the first-order rainbow region under the ir-
radiation of Gaussian beam was studied. The curvature of rainbow fringe and the position of rainbow
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angle of droplet with different ellipsoid were calculated. The physical correlation between the optical
caustic properties (mainly referring to the curvature of the rainbow fringe and the position of the
rainbow angle) and the droplet information is established, which provides theoretical support for the
subsequent experimental measurement.
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Figure 1. Diagram of light passing through the interface of two media
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Figure 2. Schematic diagram of a tilted oblate droplet il-
luminated by a Gaussian beam
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Figure 3. Definition of the scattering angle of outgoing rays
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Figure 4. Optical caustic by tilted ellipsoidal droplets with different sizes
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Figure 5. The curvature of rainbow fringes of tilted ellipsoidal droplet
with different sizes varies with the evolution of ellipsoid

B 5. FEARLEK/NBY RS BK &0RE Fr 7= 4 R R AL SR SR B 2R B
WHEKE HEE L2

K5 DRASTRDREAR AR BURHI Bk AL 00 18 (R 55 BEUSS 26 1R 1 ™ A R ORZ AL 2% 50l 20 B 5 A R P A 3 A2 it
Fo N T UTMERCEL, TR RHSE T R AR S Rt AL (RO AT A 5 o by BT, ABURARER TR0 AP 2K P
ANEIR, REHL SR SUH AR AN o AARER TR RO BR BE BTG KT, REML 2% S0 i R 2 UG RS
KiA2 79 100 pm 5424504 200 wm BRI AORZAL 2% SO R 7 — 20 AR GR KL42 09 1000 pm
I, FEHLZR S0 i 5 50 AP AR 00 ) 22 53 BE RO O RERFE O R, B AR/ i . PRl Blod i
S ST RAML 2% S 2 5 HER BE (P B SQIBOR FAT ORI K 15 2

K 6 JKIAR K/ 100 pmy 200 pms 1000 pm B, AN [RIAFER A BURHIA BR800 I 72 B R AL A ir
BB B EER AT 0L AT AT AT Y AE7KF 5 i L (B 73 77 100) REL A FA i e 1 It o A
BRISE G AN 2 J N (R AL A B R T A2 20), £ 3R BT A B (B 510, REALAA A A BEAE BEEREE
FEANIZHTH R, A UL A 1] E AR AL o

I ERHTRIED, R LA IS AL S SO AR L R A 1L B S R TR 1R TR TR PR A B G
IRARAT R IR ERIE , 7T LU Jm R S0 SR 15 2 4T BLIR EAi

DOI: 10.12677/app.2023.134015 134 I EEY/BEH


https://doi.org/10.12677/app.2023.134015

A

—— a=100
' —e— =200
i e a=1000

L5

Elevation-angle

1.25

P78 S —

137.6 1.05 )
1 (‘3,“0

oy
CZ
LA

Figure 6. The position of rainbow angle of tilted ellipsoidal droplet with different
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