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Abstract_. Itis the purpose of this paper_to present evidence,pa 1 characteristics of Aurorae
concerning the observation of aurorae in the years 880 AD
and 942 AD recorded by Arabs from the Iberian Peninsula™ o

) Julian Day Place of Brief description
and the north of Africa. observation
Key words. Meteorology and atmospheric dynamics (gen- Fez Great red
eral or miscellaneous) — Atmospheric composition and struc- 25 Jan 880 2042502 Lat.: 3@ N splendour during
ture (airglow and aurora) — Magnetospheric physics (auroral Long.: 5 0 W all the night.
phenomena) Cordoba Redish colour.

27 Apr942 2065240 Lat.: 3753 N Multiple rays.
Long.: # 47 W It appeared

. from Occident.
1 Introduction

Historical documents that provide information about varia-
tions of solar activity long ago are difficult to find and must
be interpreted with caution. These documents include earl . X !
observations of auroras and sunspots. The cultures of the Ro-OUId be most often red., diffuse, gnd without rapid move-
mans, Arabians, and Spaniard Empire in 16th century havénents' Two factors areilmpo.rtant in the occurrence of th|§
left a rich historical and documentary heritage in the Iberian@'ora- the geomagnetic latitude of the site, and the vari-

Peninsula that has not yet been investigated from the point oﬁ]pllllgxr?;thse_ISg:]ma;ndnthleggéerplanetary field over periods of
view of solar activity history. ! la (Silv ' ):

The Arabian culture arrived in the Iberian Peninsula at the
beginning of the 8th century from the north of Africa and 2 Two early descriptions of aurorae
definitively left at the end of the 15th century. Astronomical
and geophysical phenomena registered by the Arabs of th&he first description of aurora borealis that we present is
Iberian Peninsula and the north of Africa have been scarcelyecorded in the oeuvre titlelawd al-girtasby the Arabian
investigated up until now. Francisco Codera was one of thehistorian Ibn Abi Zar. This historian lived in Fez (north of
first interested in this kind of study at the beginning of the Africa) during the 14th century. In his oeuvre five centuries
20th century (Codera, 1910). Some partial investigationsof the history of the north of Africa are narrated (from AD
have appeared which take advantage of new Arabian docu?62 to AD 1326). Actual editions of thRawd al-girtasin
mentary sources (Vernet, 1982; Rius, 1998; Vaquero et al.Arabic (Ibn Abi Zar, 1976) and in Spanish (Ibn Abi Zar,
2000). The majority of the recorded phenomena are eclipse$964) exist. A red splendour in the sky during the entire
or comets. Nevertheless, sometimes other phenomena suctight of the day 25 January 880 is described as follows:
as bolides, supernova (Goldstein, 1965), sunspots (Vaquero
and Gallego, 2001) or aurorae borealis appear. It was a great red splendour in the sky, from the be-

In this work we show two aurorae borealis recorded in ginning of the night to the end. An equal thing was

Arabian documentary sources and observed from the south ~ Never known before. It happened the night of the
Saturday 19 of safar of the cited year [25 January

Correspondence tayl. C. Gallego (maricruz@unex.es) 880].

of the Iberian Peninsula and the north of Africa. At low ge-
graphic latitudes, we would expect that the typical aurora
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Table 2. Some aurorae during the 9th century described in Link Table 3. Some aurorae during the 10th century described in Link

(1962) (1962)
Date Julian Day  Type and Color Place Date Julian Day Type and Color Place
10 Mar 861 2035607 Ray France 14 Oct 934 2048609 Ray, arc France
1. Corone 14 Feb 937 2049462 Ray, red France
870 (3times) 2025128 2. Ray, red Germany Dec 940 2050863  Ray, several colors France
3. Brightness, red 941 2051060 Brightness Switzerland
15Sep 945 2052597 Brightness Germany
13Jan888 2031533 Are Sea 250ct945 2052637 Ray England
1 Jan 890 2032251 Brightness England Jun 955 2056158 Arc France

The second description of aurora borealis we present is \we also have data about sunspots that we can compare
recorded in the oeuvre known AsMuqtabis Vby the Ara-  yjth the two described aurorae. From naked eyed observa-
bian historian lon Hayyan. In this document diverse factstions of sunspots, Wittmann and Xu (1987) found an useful
during the epoch of the caliph an-Nasir from the year AD nymerical approximation for the maximum epochs of the so-
912 to the year AD 942 in the Iberian Peninsula are narratedigr cycle: YeatMax) = 4.0 + 11.16N, whereN is an arbi-
This source is very well studied (Chalmeta, 1975) and ac+rary cycle numbery = 178 for the maximum of 1980/81).
tual editions in Arabic (Ibn Hayyan, 1979) and Spanish (Ibn Note that forN = 84, we have the end of the year 937, as a
Hayyan, 1981) exist. A redish colour in the west horizon andgate of the maximum of solar activity. Fof = 79, the date
some lights that were reflected on palm trees and buildinggf the maximum of solar activity is the beginning of the year
during the night of 27 April 942 are described as follows:  ggo.

Table 4 lists naked eye observable sunspots during the 9th
and 10th centuries and their different sources. We also en-
close the Julian day of the observation date (approximate if
day unknown). One can see that the sunspots of the years
874 and 875 are the closest in time to the aurora observed in
the year 880. Similarly, the sunspot of October 939 is close
in time (two years and a half) to the aurora observed in April
942. Effectively, there is not a one-to-one correspondence
between the date of the sunspot maximum and the date of
the observed aurorae in the south of the Iberian Peninsula
and the north of Africa.

Toward the end of the night of the Thursday [27
April 942] a redish colour as fire in the sky, from
which a lot of rays that were reflected on the
branchs of the palm trees and on the top of the
palaces emerged, appeared in the horizon. People
thought that it was the daybreak light when Sun
rises until the red colour became lost with the ar-
rival of the morning and disappeared with the clar-
ity of the day. It appeared from the Occident.

3 Discussion

Table 1 lists the main characteristics of the described aurorae‘! Conclusions

Arabian dates have been reduced to the dates in the Juli . .
WO aurorae borealis observed at low latitudes by Arabs

calendar because they are prior to 4 October 1582. We als )
enclose the Julian day of the observation date. The two giver]1n the 9th and 10th centuries are presenteq. These are the
ly two auroral phenomena encountered in the consulted

descriptions agree with the aspect of the aurorae observed ' . .
low IatFi)tudes g P sources. These two facts show the interest of the antique

Few antique data of aurorae exist. A great part of the an_Arabian chronicles belonging to the Iberian Peninsula and
g A9 P e north of Africa for the history of the Solar-Terrestrial

tique observed aurorae is recorded in a valuable oeuvre o . :

L centryritn by ilan (173, There avebeen st 1Y% 32 ere 2 )60 (001 b e toned
eral other catalogues of European auroral observations since. : : 9 . .
. o - will provide us with some other references on this topic.

the first edition of Mairan’s book. Two of these oeuvres have
also been used in this work (Erltz, 1873; Link, 1962). ln.AcknowIedgementThe Editor in Chief thanks D. Willis for his help
Table 2 and Table 3, we have listed the aurorae observed in . :
. . . In evaluating this paper.
the 9th and 10th centuries, respectively, by Link. Not all
of them are included in the aforementioned tables; only the
ones whose observation dates are around tho;e cited in Tab’i?eferences
1. In both Tables 2 and 3, the auroral observations following
the criterions of date, type and color, and place (all extractedchaimeta, P., Treinta afios de historia hispana: el tomo V del
from Link, 1962), and the julian day (approximate if day un-  Mugtabas de Ibn Hayyan, Hispania XXXV, 665-676, 1975 (in
known) are summarized. Spanish).
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Table 4. Naked eye observable sunspots during the 9th and 10th centuries described in different sources

Year Date Julian Day Place Source

807 17 and 24 Mar 2015890 Germany Yau and Stephenson (1988)
826 7 May 2022881 China Yau and Stephenson (1988)
826 24 May 2022898 China Yau and Stephenson (1988)
832 21 Apr 2025057 China Yau and Stephenson (1988)
832 6 May 2025072 China Yau and Stephenson (1988)
837 22 Dec 2027128 China Yau and Stephenson (1988)
840 25 May, 23 Aug 2028013 Middle East Yau and Stephenson (1988)
841  30Dec 2028597 China Yau and Stephenson (1988)
851 22 Dec 2032241 Japan Yau and Stephenson (1988)
865 31Jan, 1 Mar 2037045 China Yau and Stephenson (1988)
874 - 2040438 China Yau and Stephenson (1988)
875 — 2040803 China Yau and Stephenson (1988)
904 19Feb 2051293 China Yau and Stephenson (1988)
925 29 Dec 2059277 China Yau and Stephenson (1988)
927 9 Mar 2059712 China Yau and Stephenson (1988)
934 - 2062353 Portugal Wittmann (1978)

939 14 and 20 Oct 2064317 Spain Vaquero and Gallego (2001)
947 26 Nov 2067279 China Yau and Stephenson (1988)
974 3 Mar 2076873 China Yau and Stephenson (1988)

Codera, F., Datos acerca de cometas en dos historiadores arabes,Paris, 1733 (in French).
Boletin de la Real Academia de la Historia 56, 364—370, 1910Rius, M., Eclipses y Cometas en el Rawd al-Qirtas, Al-Qantara

(in Spanish). XIX, 3-17, 1998 (in Spanish).
Fritz, H., Verzeichnis beobachteter Polarlichter, C. Gerold’s Sohn,Silvermann, S., Early auroral observations, J. Atmos. Terr. Phys.,
Wien, 1873 (in German). 60, 997-1006, 1998.
Goldstein, B. R., Evidence for a supernova of AD 1006, Astron. J.,Vaquero, J. M.; Gallego, M. C. and Cobos, J. M., Sobre los cometas
70, 105-114, 1965. en el Rawd al-Qirtas, Al-Qantara XXI, 221-224, 2000 (in Span-
Ibn Abi Zar, Rawd al-girtas, translation and notes by A. Huici Mi-  ish).
randa, 2 vols, Valencia, 1964 (in Spanish). Vaquero, J. M. and Gallego, M. C., Evidence for a sunspot of AD
Ibn Abi Zar, Al-Anis al-Mutrib bi-Rawd al-Qirtas fi Ajbar Muluk 939 in an arabian source, Solar Phys., in press, 2001.
al-Magrib wa-Tarij Fas, Rabat, 1976 (in Arabic). Vernet, J., Algunos fendmenos astronémicos observados bajo los

Ibn Hayyan, Al-Mugtabas V, edited by P. Chalmeta, F. Corriente omeyas espafioles, Revista del Instituto Egipcio de Estudios Is-
and M. Subh, Instituto Hispano-Arabe de Cultura, Madrid, 1979  lamicos XXI, 23—-30, 1982 (in Spanish).
(in Arabic). Wittman, A., The sunspot cycle before the Maunder minimum, As-
Ibn Hayyan, Crénica del Califa 'Abdarrahman Il an-Nasir entre los  rton. Astrophys., 66, 93-97, 1978.
afios 912 y 942 (al-Mugtabis V), translated by M. J. Viguera and Wittmann, A. D. and Xu, Z. T., A catalogue of sunspot observations
F. Corriente, Anubar Ediciones, Zaragoza, 1981 (in Spanish). from 165 BC to AD 1684, Astron. Astrophys. Suppl. Ser., 70,
Link, F., Observations et catalogue des aurores boréales apparues en83-94, 1987.
Occident de—626 a 1600, Geofys. Sbornik, 10, 297-392, 1962 Yau, K. K. C. and Stephenson, F. R., A revised catalogue of Far
(in French). Eastern observations of sunspots (165 BC to AD 1918), Quart. J.
Mairan, J. J., Traité Physique et Historique de I’Aurore Boréale, Roy. Astron. Soc., 29, 175-197, 1988.



