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Abstract

This paper gives a brief introduction about the four methods for the structural design of the opti-
cal multilayer films, such as the alternated high and low refractive index method, the symmetrical
imitated method, the periodic method and the gradient method. Three methods for calculation of
the multilayered optical properties are reviewed, including the recursive method, the Fresnel
coefficient matrix method and the characteristic matrix method. These three methods are applied
to calculate the reflectivity of the anti-reflected and the reflected multilayer film. By using the re-
cursive method, the reflectivity of the anti-reflected multilayer film is obtained as a function of the
film thickness and refractive index.
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Figure 1. The refractive index change of fold filter
1L AR RO ST R

refractive index

| I -

1

1

refractive index
333 R 3

1

71T 1 1 711

the optical thickness

Figure 2. The refractive index of a hybrid gradient membrane
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Figure 3. Arbitrary refractive index change of gradient film refractive index
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Figure 4. Diagram of three layers cycle reflected films
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Figure 5. Transmittance curves of three layers reflected films
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Figure 6. Transmittance curves of four layers cycle reflected films
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Figure 7. Multiple beam interference figure of single films
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Figure 8. The equivalent interface figure
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Figure 9. Recursive method to obtain the Fresnel coefficient
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Figure 10. The diagram of the electric field when incident light is perpendicular to the interface (the direction of the arrow is
corresponding to the propagation direction of light field. Electric field within 1-2 boundary denotes as £, down direction of
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layer thin film thickness and reflectivity
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