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Studies on the methods for measuring optical constants and their
related parameters
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A circularly polarized heterodyne light
beam is incident on a thin meta film,
successive reflections and refractions occur at
the two sides of the thin film. The phase
difference between p- and s polarizations of
the multiple beam interference signal can be
measured accurately with an analyzer and the
heterodyne interferometry. It depends on the
azimuth angle of the analyzer, the complex
refractive index and the thickness of the thin
metal film. The measured vaues of phase
differences under three different azimuth angles

of the analyzer can be substituted into the
special  equations derived from Fresnel’s
equations and multiple beam interference.
Hence the complex refractive index and the
thickness of the thin metal film can be
estimated by using a personal computer with
numerical analysis technique. Because of its
common path optical configuration and its
heterodyne interferometric phase measurement,
this method has many merits such as high
stability against the surrounding vibration, high
resolution, and easy operation.

Key words: Meta film, refractive index, interferometry,

phase measurement.
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Sample experimental results reference data
No. n k d(nm) n k d(nm)
1(plate) 0.288 3536 15826  0.288 3543 15898
2(plate) 0.294 3574 20992  0.295 3573  21.102
3(plate) 0.201 3562 31992  0.199 3560  32.640
4(prism) 0.197 3563 35168  0.201 3561 35284
5(prism) 0.211 3596 40235  0.213 3599  40.129
Tab. 1 7 5 % % & %4 Eant i
Sample YDriv YD/ YDd/{nm)
1 1.01" 103 1.45 1073 0.05
2 1.81° 10 2.53 107 0.08
3 2.8 10° 4.09 10° 0.18
4 1.35 10 1.86" 103 0.23
5 1.43 103 3.14° 107 0.73
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