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d = distance from source to screen

(=angle the beam of light makes on incidence to the screen

Assuming that the corridor walls are parallel, the angle of incidence of the beam to the wall is constant i.e.  (( = (V1. Due to these constant angles of incidence, the pattern in the above diagram repeats. Let the length of travel required for one of these pattern repetitions be equal to (. Let the distance AB=2, the width of the corridor. Let Pf denote the distance from A at which the light ray strikes the screen. Let R denote the shortest distance from any point on the light ray to the A side of the corridor.
1. We are told the light ray is emitted “centrally”, hence it is assumed that the ray of light is initially R=1 (0.5 x 2).

2. If d=(n, where n is an integer, then a whole number of pattern repetitions has occurred ( P=1.

3. As the centerline and corridor wall are parallel, (V3 =((.  
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XY=1, ZX=cot(, (=4(ZX) = 4cot(
4.  Define the function T such that T(d)( = d - (n, where n is the largest integer such that d ( (n. 
5. To simplify the final stages of the calculations define d0 = d -(/4. This d0 is equivalent to the straight line distance from point Y to B. 
6. T(d0)( = d0 - (n, where n is the largest integer such that d0 ( (n ( 0( T(d0)(< ( . If T(d0)(=0, there is a whole number amount of wavelengths between Y and B  ( P=2.

7. If there is a remainder, a fraction of a wavelength exists between the last multiple of ( and the screen: 
E is (n from the source wall. EF = T(d0)(.

If 0(EF ( (/2, FG = [((/2)-T(d0)(]tan ( = |((/2)-T(d0)(|tan(  
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 E          F   ((/2)-T(d0)(
If  (/2(EF<(, FG = T(d0)( -((/2) tan ( = |((/2)-T(d0)(|tan (
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T(d0)(
NB in both cases the screen is actually at G, but the remainder of the path is still shown.

P = FG = |((/2)-T(d0)(|tan (. As we assume 0<(<90 tan(>0. We may multiply through to get an alternative expression in terms of d and (:

P = FG = |((/2)-T(d0)(| tan ( = |2cot( - T(d -(/4) (| |tan(| = |2 - T(d -cot() ( tan(|
In the example given, d=20, (=45  P = |2 - T(d -cot() ( tan(| = |2 - T(20 -1) 4 1|= |2-3| = 1
(








P





(V1





((





A





B





(V3





((





G





G








