
E2 - Solution

Task a.
The light transmitted through the film forms a pri-
mary and secondary diffraction pattern as displayed
in Fig. 13.

Figure 13: Photo of the diffraction pattern with the
primary and secondary pattern marked.

The secondary diffraction pattern is only required
for task d. For the primary diffraction pattern, a num-
ber of bright interference maxima lying on the same
line is visible. This fact implies that locally, within
the cross section of the laser spot, the printed lines
on the film surface form a diffraction grating con-
sisting of a large number of practically linear par-
allel fringes. Therefore, the diffraction maxima are
situated on a straight line, perpendicular to the tan-
gent to the illuminated sinusoids, like illustrated in
Fig. 14.

By scanning the laser in a horizontal direction, the
diffraction pattern will tilt according to the line slope
in the illuminated spot. The pattern will be verti-
cal when the laser incidents on crests or valleys of
the illuminated sinusoids. Therefore, the distance
between two consecutive vertical positions of the
diffraction pattern is l = Λ/2, hence Λ = 2l.

The experimental setup is designed as follows: As
a first step, we fix the foil with two clips to the L-
shaped stand and align it carefully vertically. The
goniometer is glued to the screen with the 0◦-division
pointing vertically. Next we fix the laser to another
L-shaped stand and align it so that the beam hits the
centre of the goniometer. We place the screen (go-
niometer) as far as possible from the foil to achieve
larger displacements of the maxima and hence, a bet-
ter precision, also see Fig. 15. The stand with the
foil is being displaced in small steps across the laser
beam, and the angle of inclination θ of the diffraction
pattern is being measured as function of the distance
x between the laser spot and the edge of the film.

Further we put the ruler on the diagonal scale so




