光學作業 應物三甲 0932375 陳嘉偉

Problem 7-21

Plane plates of glass are in contact along one side and held apart by a wire 0.05 mm in diameter, parallel to the edge in contact and 20 cm distant. Using filtered green mercury light (λ= 546 nm), directed normally on the air film between plates, interference fringes are seen. Calculate the separation of the dark fringes. How many dark fringes appear between the edge and the wire?

Sol : 
[image: image1.jpg]



由題目知道：d = 0.05 mm , X = 20 cm , λ= 546 nm ,

由圖可知：d = X α ( α = (d/X) = (0.05 mm / 20 cm) = 0.25
我們所觀察到的圖案稱為 Fizeau fringes

可以知道dark fringes的條件為 ( 2nf dm + Δr = ( m+1/2 )λ
從空氣到玻璃之間的反射有一個相對phase shift π

所以多一個波程差：Δr = λ/2

( 2 nf dm + λ/2 = ( m+1/2 ) λ
( 2 nf dm = m λ
( 2 (1) ( Xmα) = m λ
( Xm = ( m λ) / (2α)  此為各個暗紋的位置
所以各個暗紋的間距為ΔX = λ / (2α), α = 0.25 mm, λ = 546 nm

( ΔX = 1.09 mm

暗紋的數目為 m = (X/ΔX) + 1 = 184 條
