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Problem 7-25

A Newton’s ring apparatus is illuminated by light with two wavelength components. One of the wavelengths is 546 nm. If the eleventh bright ring of the 546-nm fringe system coincides with the tenth ring of the other, what is the second wavelength? What is the radius at which overlap takes place and the thickness of the air film there? The spherical surface has a radius of 1 m.
Ans:

     2nfd +Δr = mλ   ----> bright

    2nfd + (λ/2) = mλ  ,  nf = 1
     D = (m-1/2)λ/2   ------(1)代入    r2=2Rd
    r2 = R(m-1/2)λ 正比於 (m-1/2)λ
   (11-1/2)546 = (10-1/2)λ’
得λ’= 603.5 nm

D = (11-1/2)546/2 = 2.87×10-6 m
r2 = 2×1×2.87×10-6
r = 2.39×10-3 m

