TopAll

Class 12 Physics [ Ray Optics

Tos
Refraction Through a Prism

Understanding deviation geometry, symmetric paths, and refractive index.



Anatomy of the Ray Path A
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Prism Angle (A)
A

Refraction Angles (r,,r,)

- The angles the internal ray makes with
the normals at faces AB and AC.

@ Angle of Emergence (e)
~\ - The angle at which the
. ray exits face AC.

S

Angle of Incidence (i)

— The angle between the
incident ray PQ and the
normal.




Total Angle of Deviation (0) A

Prism Angle (A) 1. Deviation at the first face:
A — {i ) r1)
o,

2. Deviation at the second
face: (e - r.)

Definition

Deviation (8) — The total
angle between the original
direction of the incident
ray and the final direction
of the emergent ray.
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The Minimum Deviation Curve

The eclaming a
miniaturized diagram
arison prism ray path
from the previous
slides.
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Angle of Deviation (5)

O
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Reversibility

Due to the principle of reversibility,
any given deviation & corresponds
to two angles of incidence (where
i and e can be interchanged).

Unique State

Minimum Deviation (D_m)
At the exact bottom of the

Here, the ray path reaches a
unique, symmetric state.
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Angle of Incidence (i)
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curve, there is only one angle.




The Symmetric Path Condition

L
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State of Minimum Deviation At minimum deviation (D_), the internal refracted ray becomes parallel to the prism's base.

Internal Symmetry

r1 = T9 (Let's call this r). Therefore:

r=ASFr=A[3

External Symmetry

1 = e. Therefore:

Dp=2i—A=1i=(A+D,)/2




Determining Refractive Index oé%
@

By utilizing the symmetric path conditions derived at minimum deviation, we can adapt Snell's Law to find the refractive in
the prism material using only macroscopically measurable angles.

Key Takeaways

A+ Dy,

sin

na1 =

A

sin | —

Measuring the prism angle (A) and minimum deviation (D_) experimentally provides a highly precise method for identifying the optical properties of the material.
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