The Near Point
Basic Optics, Chapter 9
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Far point: The point in space conjugate to the
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In Chapter 5, we learned that the Far Point is the point in optical space
conjugate to the retina when the eye is not accommodating. Likewise…
The Near Point is the point in space conjugate to the retina when the
eye is fully accommodated.
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The distance between the far point and the near point is
the patient’s accommodative range.
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If this patient is a -2D myope, and has a maximal accommodation of 5D, what is her range of
uncorrected clear vision?
The far point of a -2D myope is 100/2 = 50 cm anterior to the corneal plane. When she

accommodates
maximally, she adds another 5D of convergence to the 2D she has ‘built in’ to
her myopic eye, for a total of 7D. This translates to a near point of about 14 cm.

Near point: The point in space conjugate to the
retina when the eye is fully accommodated

Think about that—this patient’s entire clear vision space consists of an area about 18 inches
from her nose (i.e., 20 inches in front of her eye) to about 3 inches from her nose (5 inches from
her eye)!

Near point

Error lens = +2D

Far point

Absent distance correction and/or a near
add, this myope can see clearly only from
here to here

Distance = 50 cm
Distance = 14 cm
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If this patient is a 5D hyperope, where is her far point?
20 cm behind the corneal plane.
If she has 6D of accommodation available, where is her near point without benefit of glasses?
She must use 5 of the 6 available diopters of accommodation to offset her hyperopia and see
clearly at infinity. (In eye error terms, she has a 5D minus error lens in her eye, and she has
to employ 5D of accommodation to overcome it.) This leaves 1D available for near. This 1D
brings here in focus at 1 meter—her uncorrected near point. That’s means the closest she can
see
clearly is at arm’s length or so.

The Near Point

Near point: The point in space conjugate to the
What is her proper spectacle correction at a vertex distance of 15 mm?
retina when the eye is fully accommodated
At a vertex distance of 1.5 cm, her lenses will 1.5 + 20 = 21.5 cm from her far point. This
requires that the lenses have a secondary focal point at 21.5 cm. The proper dioptric power for
this is 100/21.5 = 4.65D, which will be rounded to 4.5D (lenses are ground in .25D increments).
Once she is fully corrected for distance, where will her near point be?
With her full distance correction in place, she will have no accommodative demand at distance,
and her full accommodative reserve will be available for near. 6D of accommodation giver her a
near point of 100/6 ≈ 17 cm.
Error lens = -5D
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