Wollaston’s apparatus

Here we go through the geometry, and geometrical optics of Wollaston’s apparatus. We

show that when there is total internal reflection within the prism at the interface of prism
and the material below, and with the lendg#nandde chosen in the appropriate ratio, the
distancdq is proportional to the material’'s index of refraction.
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From the figure: SINA = ey fe  and sinf = ey de

so delkin = felkina

Now, refraction at the air/prism interface gives:
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Then, withy=a we have (ef/fg) = (db/dh)

Now choose:
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Now, refraction at the material/prism inter-

face gives:
i prism
siny — Nprism
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We will have total internal reflection within - (P/
~ 7
the prism whed) = TU/ 2 d - b’ﬁi
. _dh — Y
But SINP = COSy= %
material |

So when this is the case, we have

1 - db - nprism

Sin(p dh nmaterial

Thus, putting this together with the last equality on the previous page, we have, finally

e_f — nprism
fg nmaterial

Sinceefwas chosen proportional gy

or Iqmaterial — fg

The way to think of this in terms of procedure is to imagine doeshave total internal
reflection within the prism, e.g., the dashed tiftec’ . In this state you will see light
entering from the other side of the prism atThen, moving your line of sight up toward
d, you will reach the point "...where perfect reflection terminates...” This is the state

defined byl) = TU/ 2 .
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