But these were relatively minor questions. The real difference between a
planetary model built on the mean sun and one built on the sun itself was
hidden until one tested the model outside of opposition to the sun: that is,
with observations qualitatively different from those used to construct it.

The reason for this curious fact is easy to see. As we have already remarked,
the two models in Figure 7 predicted, at any given time, two positions on the
same line from the equant center E. So long as one observed these positions
as if from the sun, mean or true, the difference between them was little: X and
Y have nearly the same longitude as seen either from B or from A. They differ
greatly, however, in distance from the sun. Differences in distance must be
seen from the side to be perceptible. One built a first-anomaly model with
acronychal observations (where the earth lay directly between the sun and the
planet) because these gave heliocentric longitudes unconfounded by distance.
This very fact meant that the model contained no observational information
about the pianet’s distance from the sun. The model imposed distances a priori,
by requiring the planet to trace a circle centered between the sun and the
equant.

In Chapter 6 Kepler therefore considered the two circles of Figure 7 as seen
from various points on the earth’s orbit, rather than from the sun or mean
sun. From this new perspective the shift in the location of the circle became
visible. At the most opportune moment for seeing it, the difference amounted
to an angle of over a degree, fourteen times the error at opposition and easily
observable by any standards. Failure to place the planet’s apsidal line through
the true sun could have had disastrous results in Copernicus’s astronomy. The
only reason these had not been detected was that Copernicus, following the
Almagest, had modeled the proper motion of the planet from acronychal
observations, and these had not been sufficient to detect the erroneous dis-
tances in his theory. It was necessary to look at the distances from the side.
This lesson Kepler remembered.



CALCULATED vs. OBSERVED GEOCENTRIC LATITUDES OF MARS
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FROM ASTRONOMIA NOVA, CHAPTER 62

Distantia | Distantia

Anno Martis Solis Inclinatio Visa latitudo Nostra tabula cap. XV 305
1580| 152076 | 98223 | 0% 37. 42" |1%. 45 %%’ Bor. |15, a0
1582162255 | 98233 |1° 36", 6'14°. 3% Bot. [4°. 6 wvel 4° 3
15851166335 | 98724 [ 1° 50", 3”|4°. 30% Bor. |4°. 313,

15871164635 | 99641 | 1°. 25", 42"|3°. 37 Bor. 3°. 37 vel 3.41.
1589| 157045 | 100860 | 0°. 23", 20”|1°. 534’ Bor. |1°. 73 vel 1°. 123},
1591| 144774101777 | 1% 11°. 9”[3°. 59%’ Aust.s°. 1% wvel 3°. 56,
1593/ 138556100666 | 1°, 39", 40”[6°. 334" Aust.[6°. 2%’ vel 5°. 58
1595|148817| 98756 |0° 1. 39”[0°. 5V Bor. [0°. & citciter. 30
1597| 159200 | 98203 | 1°. 19", 17”(3°. 20’ ¥ Bor. (3°. 33'.

1600| 165406 | 98478 | 1°. 49". 24" |4°. 30 Bor. [4°. 31".

1602| 166004 | 99205 | 1°. 39". 35" |4°. 7%/5 Bor. [4°. &  wvel 4°. 10",
1604/ 160705 (100359 | 0°. 52'. ¢”'|2°. 18%/4 Bor. |2°, 213’ vel 2°. 26'.
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