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Abstract

Donati comet (1858) was observed at Tsuchimikado, Tenmongata and Hazama observatories in Japan.
Their daily observational records were found to give us numerical data of apparent positions of the comet
and permit us to get equatorial coordinates of daily positions of the comet. Intercomparison among the
three observatories records results in the followings. (1) Japanese technological arts of the astronomical
observation did not attained the technical levels in Western observatories yet, (2) the obtained accuracies
of the equatorial coordinates of the comet was within £2 degrees, (3) Tsuchimikado is superior to the other
two in the viewpoint of observational accuracy, and (4) Tenmongata and Hazama equatorial coordinates
show systematic offsets, which we can see only in the short time-spans of observation records at the two
observatories.

The three observatories had common knowledge of astronomical position measurements and utilized the
similar instruments both in the position measurements and the time reckoning. The difference of accuracies
of measurements can be due to the setting accuracies of instruments, the robustness of the instruments
and the human errors of the naked-eye observers.
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Table 1. Available documents on the historical comets observed and recorded by Tsuchimikado, Tenmongata and Hazama.
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Fig. 1. Hazama document on the observation of Donati
comet (partial). [ZBLLRA/\H 0 H N IRE 29 R #2650
270 (Osaka Historical Museum 3 2-59)
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Fig. 2. Document on the observation of Donati comet at the

Tenmongata (partial). The content of the document is a
copied version of the Tenmongata observation records sup-
plied by an officer at Tenmongata. [ZHHENHER T
RS TN [ 5 AR A LR A5 ] (Osaka Historical
Museum ¥ X 2-216)
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Comet Donati Trajectory (Hill & Tsuchimikado)
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Fig. 3. Trajectory of Donati comet observed at
Tsuchimikado with red points. Trajectory of the comet
based on the observations in Western countries (Hill 1865) is
plotted in black.
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Table 2. Time of observation recorded in T'suchimikado doc-
ument and the actual local solar time of the observation.
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Fig. 4. Tsuchimikado document on the time reckoning (par-
tial). R EF0FEBRITBIL] (Kokugakuin Univ. Library
#2208-8-14)
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Fig. 5. Tsuchimikado document on the time reckoning (par-
tial). R ERITHIE] (Kokugakuin Univ. Library
#2208-8-14)
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Fig. 6. Local solar times of the time descriptions used in the
Tsuchimikado document in 1858 Oct. Sunset (blue circles),
£ (orange and gray circles), [N #.57] (yellow circles) and
the observation of the comet (green circles).
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Fig. 7. Trajectory of Donati comet observed at Hazama,
plotted with green points. The trajectory derived by the ob-
servations in Western countries (Hill 1865) is plotted with
black points.
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Fig. 8. Trajectory of Donati comet observed at Tenmongata,
plotted with blue points. The trajectory derived by the obser-
vations in Western countries (Hill 1865) is plotted with black
points.
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Comet Donati Trajectory (Hill & Japan)
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Fig. 9. Summary of trajectories of Comet Donati observed in Japan. Tsuchimikado result is plotted in red, Hazama results in
green, and Tenmongata results in blue, respectively. The trajectory derived by the observations in Western countries (Hill 1865) is
plotted with black points. The left panel is shown in Mercator projection, while the right one is in Lambert equal-area projection.
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