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FIBRE OPTICS
ACCEPTANCE ANGLE AND NUMERICAL APERTURE

• In order to propagate or transmit the light wave through the optical fibre, it is
necessary to launch the light at angles that fall within certain range.

• The maximum limit of this angle is decided by the acceptance angle.

Acceptance Angle
• Let us consider an optical fibre into which the light is incident.

• In Fig. we show a section of cylindrical optical fibre.

• The refractive index of the core is μ1 and that of the cladding is μ2 such that μ1 >
μ2.
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• A light wave enters the fibre at an angle θi with the axis of the fibre. This
wave gets refracted at an angle θr and strikes core-cladding interface at an
angle θ. If θ is greater than the critical angle θc, the wave undergoes total
internal reflection at the interface, since μ1 > μ2.

• As long as the angle θ is greater than θc, the light will stay within the core of
the fibre.
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• Let us now compute the incident angle θi for which θi ≥ θc such that the light refocusses within
the core of the fibre. Applying Snell’s law to the launching face of the fibre, we get
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• The angle θ0 is called the acceptance angle of the fibre, which may be defined as
the maximum angle that a light wave can have relative to the axis of the fibre for its
propagation through the fibre.

• The light wave contained within the cone having a full angle 2θ0 are accepted and
transmitted along the fibre. Therefore, the cone associated with the angle 2θ0 is
called the acceptance cone .

• The light incident at an angle beyond θ0 refracts through the cladding. As at every
internal reflection the light will be lost being incident at an angle less than the
critical angle, the corresponding optical energy is lost.

• It is also obvious that the acceptance angle would be larger if the diameter of the
cone is larger.
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