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Outline

Our goal was to obtain information on individual sunspots based on
sketches.

We performed digitizing catalogs sketches of sunspots R. Carrington
1853-1861 and G. Sporer 1861-1879.

- Carrington R. C. Observations of the Spots on the Sun from 1853 to 1861,
made at Redhill, Williams and Norgate, London, 1863.

- Sporer G. Beobashtungen der Sonnenflecken zu Anclam, Leipzig, 1874.
-Spdrer G. Beobashtungen der Sonnenflecken von oktober 1871-bis december
1873, Publicationen des astrophysikalischen observatoriums zu Potsdam, Nr
1, Potsdam, 1878.

-Spdrer G. Beobashtungen der Sonnenflecken von yearen 1874 bis december
1879, Publicationen des astrophysikalischen observatoriums zu Potsdam, Nr
5, Potsdam, 1880.
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Types of data.

R. Carrington

1. Tables of observations.
2. Synoptic maps.
3. Sketches of individual spots.




Types of data.
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Tables of observations.
Comparison of the number of sunspot groups with an index of sunspots

R. Carrington G. Sporer

Carrington table, number of groups M\/\v\/

NG=0,63(0,1)+0,085*W
R=0,97

Sporer table, number of groups

st M

Ng=1,24+0,05*"W
R=0,72

1860 1862 1864 1866 1868 1870 1872 1874 1876 1878 1880
Years

The number measurement The number measurement
of sunspot groups: 3069 of sunspot groups: 10016



Tables of observations.
The number of days of observation per month.

R. Carrington G. Sporer

The number of observation days: 827 The number of observation days: 2506
Mean: 9.29 Mean: 10.99



Graphic data
Carrington daily data
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Carrington synoptic maps
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Sporer synoptic maps
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Indices of activity according to digitize drawings of sunspots (Carrington)

The sunspots area in the
northern and southern
hemispheres.
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The total area of sunspots
and the number of groups.
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Indices of activity according to digitize drawings of sunspots (2)

R=0,886; S_,=-95+15,65"Ri

The ratio of umbra area to
the total sunspots area
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Indices of activity according to digitize drawings of sunspots (3)

Data on individual sunspots and
groups allow us to calculate the W-
index
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R=0,972; W__=6+0.63"Ri

The relationship between the
sunspot index derived from
the catalog [Carrington, 1863]
and the international sunspot
index Ri.




Latitude-time distribution (Carrington)

\ o T T The first sunspots of the 10th

Lo T ek P T cycle appeared at 1854.6, in the
northern hemisphere and
1855.12 in the southern
hemisphere. This is somewhat
earlier officially recognized
minimum activity was 1856.0.
The spots of the 9th cycle of
activity can be traced in the
equatorial region until the
beginning of 1857. Thus, the
overlap of 9.10 cycles of ~ 2.4
years.

Comparison of latitude-time diagrams of sunspot distributions in the
catalog R. Carrington (top) and observational G. Schwabe (bottom) [Arlt
and Abdolvand, 2010].



Indices of activity according to digitize drawings of sunspots (Sporer)

Indices of spot areas and
Wolf numbers better
describe the phase of
decline of the 9th cycle of
activity than the number of
groups.

50

1860 1865 1870 1875 yeoars 1880

1875 years 1880




Indices of activity according to digitize drawings of sunspots (Sporer 2)

R=0,896; Ssp=25,6+4,2*Ri .




Latitude-time diagram of the sunspot distribution according to Sporer




The combined area index of sunspots according to Carrington and Sporer
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Conclusion

In total we have been allocated in the 9831 catalog Carrington
sunspots and 4946 sunspot umbra. On the synoptic maps 3762
sunspots and 1730 sunspots umbra. This allowed us to reconstruct
the characteristics of the 3069 sunspot groups for the period from
9.11.1853 to 04.01.1861.

According to the catalogs Sporer was allocated 12402 sunspots,
and ~ 5,000 sunspot umbra in the period 1861-1879.

Digitized data allowed determining the coordinates, area, and
the relative position of other geometrical parameters of individual
sunspots, umbra and sunspots groups. These data provide an
opportunity to study in detail the fine structure of the end of the 9,10
and 11 cycles of activity. An electronic database of selected
structures.
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