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An early drawing of solar granulation?
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The discovery of solar granulation was announced by Nasmyth in 1861. However, an early solar engraving that could contain the first graphic
description of solar granulation is showed in this short contribution. This solar drawing was made by the Mexican astronérgacios
Bartolache and JésAntonio Alzate to describe the Venus transit of 1769.
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1. Introduction 2. Venus transit

Th . f th | hotosoh . I J.A. Alzate and J.l. Bartolache were two important 18th cen-
N glra!ny alpgeaﬁ]r?ce ho € solar p r? os_p_bTre IS <_:fa efilry Mexican scientists [10-12]. They carried out observa-

granulation [1-3]. nis phenomenon Is the visible manites+,.q ot the 1769 Venus transit in Mexico City, specifically in

tation of the convection zone that lies below the photospher%e building name€asa del CabildoAlzate included a brief

In this process, hot r_natter risesin the bright granules, COOIFeport of the observation in hBiario Literario. This report,
and then descen_ds in the intergranular Ianes._ BartholomemIed “Suplemento a la famosa obsendtidel tiansito de
states that the discovery of the solar granulation took place

in the second half of 19th century [4-5]. In 1861, James

Nasmyth (1808-1890) announced that the entire solar sur- AR

face was made up of a multitude of filaments, which he called | . cavoss Oﬁsgﬂvﬁz}ﬁ; %{ﬁ%ﬁ?ﬁﬁm POR EL DISCO DEL SOL,

&, H ” H H H hecha de encargo de la Mui Noble Imperial MEX{CO por D. Jj rrolache, i D,

willow-leaf”. However, Mitchell showed some descriptions 5 Gt Al o S ot e

of this phenomenon made by Galileo and Scheiner [6]. In

fact, solar granulation can be observed using a very modes
telescope [7]. Granulation will be visible if the mean size
of the solar granules are larger that the limit of spatial resolu-
tion due to the daytime seeing. Vaquero arakguez [8] (see
Fig. 1.20in Chapter 1) have shown how the contrast of the in- |
dividual granules strongly decreases when they are observel
with smaller telescopes. Therefore, telescopes with minor g
apertures provide a more degraded image of solar granula: |
tion. |

Solar granulation was observed by William Herschelwho |
described it clearly in his notebooks [9]. He used a wide ter- |
minology for the granulation phenomenon such as “mottles”, |
“mottles indentations”, “dimples”, and “corrugations”. For
large granules, he also used the terms “crankles” and “large
dimples”. Furthermore, we can find a drawing (hamed as
“Fig. 1" in his notebooks) that show clearly the granulation
around a sunspot observed the day 4 January 1801. That da
Herschell noted down that the granulated appearance was al
over the disk, and extended equally to the polar regions and
the equatorial ones.

The aim of this note is to point out that there is a so-
lar drawing that could show the solar granulation for the first
time. This solar drawing is a part of the printed matter that the
Mexican astronomers Jedgnacio Bartolache (1739-1790) Figure 1. Engraving of the 1769 Venus transit observed by Barto-
and Joé Antonio Alzate (1737-1799) published describing lache and Alzate frontasa del Cabildan Mexico City (Courtesy
the Venus transit of 1769. of Toledo Public Library, Spain).
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MR, s Another striking fact is that the early professional obser-
e Regben

%4"%% vations of the granulation around a sunspot in the nineteenth
i century are represented with structure similar to the engrav-
ing by Bartolache and Alzate. As examples, one can cite the
image taken by F. Lohse in 1873 in Potsdam [14] and some
drawings made by W. Huggins and A. Secchi [15].

FIGURE 2. An enlarged detail of Fig. 1 (Courtesy of Toledo Public
Library, Spain).

3. Conclusion

Venus por el disco del Sol, hecha de encargo de la Muy Noblg is plausible that the Mexican engraving could contain
Imperial México por D.J. Ig. Bartolache y D.J. Ant. Alzate the first graphic description of solar granulation. Indeed,
el 3 de junio de 1769 presents a scheme of the event, in- granulation is observable even with modest telescopes un-
cluding an engraving that depicts the place of the observatioger favourable atmospheric conditions and this phenomenon
(Fig. 1). This engraving also included the solar disc whereyas already described by the first telescopic observers of
the sunspots and path of Venus are drawn with reasonablginspots. The use of points in drawings to fill the solar disc
precision. was very unusual in mid—18th century and there was not any
In addition, the engraving of the solar surface is filled scientific terminology to describe solar granulation. More-
with points (see Fig. 2), although we do not know if the ob-OVer there are similar representations of solar granulation in
servers really wanted to represent solar granulation. | not&0me drawings in the 19th century.
that there is no text describing the granulation and only the
expression “es el Sol un globo de fuego vivo” [The Sun is apcknowledgements
living globe on fire] could be ambiguously related with the
solar convection. However, it is worth to notice that previ- Author is indebted to Javier Vaquero Miaw¢z and an anony-
ous solar disc drawings were not filled using points [8]. Onlymous referee for his helpful comments. This work was
the idealised solar disc that appearedMondus Subterra- partially supported by the Ministerio de Ciencia e Inno-
neusby Kircher (page 64) could be related with solar granu-vacion of the Spanish Government (AYA2008-04864/AYA
lation [13]. and AYA2011-25945).
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