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Fig. 1 Qutline of the rainbow experimental setup Fig. 2 The first rainbow experimental patterns of

water jet
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Fig. 3 The experimental patterns of first rainbow for Fig. 4 Comparison of rainbow intensity distributions
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Table 1. Angular frequency of derivatire distribution of 1 and F3rainbow intensity for water

jet with different diameters

diameter Fi Fi

d /um Mie theory equation (8) Mie theory equation (7)
200 0. 7324 0. 4582 3. 9063 3. 5964
300 0. 9796 0. 6004 5. 3711 5. 3511
400 1. 4648 0. 7274 7. 3242 7. 0982
500 1. 7090 0. 8440 8. 7891 8. 8402
600 2. 0752 0. 9531 10. 7422 10. 5784
700 2. 4414 1. 0563 12. 2070 12. 3136
800 2. 8076 1. 1546 14. 1602 14. 0464
900 3. 1738 1. 2490 15. 6250 15. 7772

1000 3. 5400 1. 3398 17. 5781 17. 5062
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Measurement of Infinite Cylindrical Diameter
by Angular Frequencies of Rainbow Intensities
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Abstract The experimental results of the first and second rainbows for water,
alcohol jet and fiber are measured by rainbow refractometer with a linear CCD
camera. Based on Mie theory the rainbow intensity distribution is calculated,
and numerical results agree with the experiment. The limitation of the geometric
optics and Airy theory is discussed. And the rainbow phenomena are interpreted
reasonably by using geometric optics and Mie theory. The refractive index can
be determined by the first rainbow angle. Based on the fast Fourier transform of
the derivative distribution of rainbow intensities, the diameter of a droplet is
measured by the angular frequencies. The precision of measurement is also
discussed by means of the angular frequency.

Key words Mie theory,  Airy theory,  light scattering,  rainbow,  fast
Fourier transform.



