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Abstract Hisako Koyama, an ex-researcher of National Science Museum, observed
sunspots for more than fifty years. The sketches are valuable for solar research and
are also useful for astronomy education. The authors scanned the images and
processed them to make three types of digital images in order to keep the information
and to be used with a database of sunspot observation, which will be made public
through the Internet.
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1. Introduction

The Sun is the only burning star that we can observe the photosphere in
detail, and the sunspots on the surface are the most conspicuous phenomenon in
visible light. The number of sunspots is a significant indicator of solar activity,
and the observation of individual sunspot groups brings important clues for
understanding behavior of solar plasma.

In the observation of sunspots, drawing is a basic method, and there have
been left many sketches since the historical age. As each sketch is a unique
valuable record of solar activity at that time, archives of sketches are maintained
at many astronomical observatories. The archives of Mt. Wilson Observatory,
which began daily drawings in 1917, is one of the greatest.

At National Science Museum, the regular observation was begun by Hisako
Koyama in 1947. She published a part of results such as daily sunspot numbers
in tabular form (Koyama 1985), but the excellent sketches were wrapped with
care and have never been exposed to others. It is certain that causes of stains
must be avoided, but it is a thousand pities that such valuable sketches have no
sunshine.

For this reason, we decided to scan the sketches of more than ten thousands
and to make a database of the sunspot observation. Converting sketch images to
digital images is beneficial not only to preservation but also to opening images to
the public through the Internet. These data are useful for study of the global
Sun, such as active longitudes, as well as of the local activity, such as the
structure and the development of sunspots. We believe that the database is also
useful for education of astronomy. In this paper, we present processing proce-
dures of the images that are the most important components of the database.
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Fig. 1. 20-cm refractor of National Science Museum and Koyama.

2. Observation

Hisako Koyama, who was a staff of National Science Museum, is one of the
most famous sunspot observers in the world. She continued observation for more
than half a century as her lifework until she expired in 1997. She started her
observation in 1944 and drew sketches by attenuated direct viewing in 1945. She
got a position in National Science Museum in 1946 and began observation by
eyepiece projection with 20-cm refractor of the museum (Figure 1). The
diameter of projection was 10 cm in the first year, but was changed and fixed to
30 cm from the next year to the last. Figure 2 is a sample of her sketch drawn
on 1957 December 25.

Her observation is very unique and valuable because it was done
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for a long period (1947-1997),

by the same observer (Hisako Koyama),

with the same instrument (20-cm refractor, except for the last 6 years
by a private 15-cm refractor),

by the same observing method (eyepiece projection)

with a large diameter (30 cm).

The sketches of more than ten thousands are incomparable records of
homogeneous observation.
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Fig. 2. A sketch on 1957 December 25.

3. Image Processing

In order to keep details of sketches as fine as possible and to make the file
size reasonable for storage and for processing, we adopt 150 dpi as scanning
resolution. Scanning has been done twice for each sketch, northern half and
southern half (Figures 3, 4), since the paper size of a sketch is 35 cm X 38 cm,
which exceeds the maximum paper size available to an ordinary image scanner.
The scanning depth is monochromatic 8-bit and the typical pixel size of an image
is 2100 < 1300. Finally, each image is compressed to a JPEG file whose size is
about 500 kB.
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image of the northern part of a sketch on 1982 February 3
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Fig. 4. A scanned image of the southern part of a sketch on 1982 February 3.
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