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Derivation of the modified cup depth to analyse the influence of a positive lens
in the aperture of a retina cup on the maximum detectable spatial resolution.
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The figure presents the cross-
sections of two types of
retina cup.

The left side is half the cross-
section of an open-cup
retina.

On the right is half of the
cross-section of a lensball
retina.

The radius (symbol: R) and
the aperture diameter
(symbol: A) is the same size
for both retina cups.

The solid angle (symbol: 8/2)
is a measure of the amount
of the field of view from the
posterior pole of the open-
cup retina.

The field of view from the posterior pole of the open-cup retina, with solid angle 6/2, is bigger than
the field of view from the posterior pole of
the lensball retina cup, with solid angle y,

Symbol list:

a =The angle to the nomal at which the photon must
strike the incident point to hit the posterior pole

¢ =Polar angle of aperture im
L

—

=The angle between the opfical axis and the trajectory
of the incoming photon at angle «

n, =Refractive index medium

n, =Refractive index lensball

P =Posterior nodal distance or cup depth
P, =Modified posterior nodal distance

R =Radius of the retina cup
%:Aperture radius of the retina cup

caused by refraction on the lensball
(n2 > n1then 68/2 > p).

The smaller field of view from the
posterior pole of the lensball retina cup
means a higher detectable spatial
resolution.
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Denvation of the modified pit depth £, to account forlens influence

Open pit retina cup: pit depth P=R-(1+cosd)

Modified pit depth for the lensball retina cup:
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The distance from the aperture to the posterior nodal point in the
modified open retina cup is the modified pit depth P, .
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Equation 6, modified aperture depth

Theinfluence on the maximum detectable spatial frequency of a positive
lens in the aperture in a cup shaped retina can be calculated by a

parameter P, representing a modified posterior nodal distance P .

Supersede parameter Pin eqn 5 by P,
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equation 5

(Nilsson & Pelger 1994) to calculate the maximum detectable spatial

frequency in a cup shapedretina with a positive lens in the aperture.

symbol list:

1 =maximum detectable spatial frequency

’:I'I-EX
A =diameter aperture
P =posterior nodal distance or cup depth

I =photons/nodal distance

The field of view from the
posterior pole of the lensball
retina cup, with solid angle p,
can be simulated in the
open-cup retina by a
modified cup size with a
posterior nodal distance P,
(n2 > nl1 then P, > P).

The maximum spatial
resolution of the lensball
retina cup can be calculated
by superseding P, (equation
6) in equation 5 (Nilsson &
Pelger 1994) while keeping
the light entry opening
constant.



