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Analemmatic sundials are a type of horizontal sundial that has a vertical

gnomon and hour markers positioned in an elliptical pattern. The gnomon is not

fixed and must change position daily to accurately indicate time of day. Hence
there are no hour lines on the dial and the time of day is read only on the
ellipse.l!] As with most sundials, analemmatic sundials mark solar time rather
than clock time. An analemmatic sundial is completely defined byl[2I[3]

1. The size of its ellipse (chosen by the designer).

2. The latitude of its location (determines the location of the hour markers
on the ellipse).

3. The declination of the sun (determines the daily gnomon position).

Analemmatic sundials are sometimes designed with a human as the gnomon. In
this case the size of the hour marker ellipse is constrained by human height and
the latitude of the sundial location - since the human gnomon shadow must fall
on the hour marker ellipse to accurately indicate the time of day. Human
gnomon analemmatic sundials are not practical at lower latitudes where a
human shadow is quite short during the summer months. A 66 inch tall person

casts a 4-inch shadow at 27 deg latitude on the summer solstice.[]

The use of the adjective "analemmatic™ to describe this class of sundial can be
misleading, because there is no use of the equation of time or the analemma in
the design of an analemmatic sundial. Mayall refers to the analemmatic sundial
as "the so-called Analemmatic Dial", implying a lack of connection to the
analemma.[l The dial of Brou in front of the church of Brou in Bourg-
en-Bresse, France is an example of the erroneous use of the analemma in the
construction of an analemmatic sundial. Rohr states "The gnomon is displaced
on the short axis of the ellipse and not on the meridian, whose presence here in

the shape of an 8 is a mistake."[®]
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Analemmatic sundial at
Saint-Etienne, France in
which the user's head forms
the gnomon of the dial

Analemmatic sundial on a
meridian line in the garden
of the Herkenrode Abbey in
Hasselt (Flanders in
Belgium)

An analemmatic sundial uses a vertical gnomon and its hour lines are the vertical projection of the hour lines of
a circular equatorial sundial onto a flat plane.[8] Therefore, the analemmatic sundial is an ellipse, where the
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short axis is aligned North-South and the long axis is
aligned East-West. The noon hour line points true North,
whereas the hour lines for 6am and 6pm point due West
and East, respectively; the ratio of the short to long axes
equals the sine sin(®) of the local geographical latitude,
denoted @. All the hour lines converge to a single centre;
the angle 6 of a given hour line with the noon hour is given

by the formulal’]

tan(15° x t)

tanf = ——
sin ¢

where t is the time (in hours) before or after noon.
However, the vertical gnomon does not always stand at the
centre of the hour lines; rather, to show the correct time,
the gnomon must be moved northwards from the centre by
the distancel®]

Y =Wcosgptand
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Horizontal analemmatic sundial for 44°29' N drawn
with Shadows Expert software. It shows local time

where W is half the width of the ellipse and 6 is the Sun's declination at that time of year. The declination
measures how far the sun is above the celestial equator; at the equinoxes, 6=0 whereas it equals roughly +23.5°

at the summer and winter solstices.

See also

= Apalemma
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