Accepted Manuscript

Comparison of astronomical software programs for archaeoastronomical

applications

A. De Lorenzis, V. Orofino

PII:
DOI:
Reference:

To appear in:

Received date :
Accepted date :

S2213-1337(18)30006-4
https://doi.org/10.1016/j.ascom.2018.09.006
ASCOM 251

Astronomy and Computing

23 January 2018
11 September 2018

F2il

Astronomy and
Computing

Please cite this article as: De Lorenzis A., et al., Comparison of astronomical software programs

for archaeoastronomical applications. Astronomy and Computing (2018),

https://doi.org/10.1016/j.ascom.2018.09.006

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.ascom.2018.09.006

N -

O© ONOUIA W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

33
34

COMPARISON OF ASTRONOMICAL SOFTWARE PROGRAMS
FOR ARCHAEOASTRONOMICAL APPLICATIONS

Alessandro De Lorenzis' and Vincenzo Orofino*'*

' Dipartimento di Matematica e Fisica “E. De Giorgi”, Universita del Salento, Via per Arnesano, 73100, Lecce, Italy
2 INFN, Istituto Nazionale di Fisica Nucleare, Section of Lecce, Lecce, Italy

* Corresponding author. Email: vincenzo.orofino@unisalento.it

ABSTRACT

Reproducing the movements of stars and planets across the sky has recently had notable
insights thanks to the widespread use of astronomical software products with high
mapping and graphical capabilities. Nonetheless, when it is necessary to determine the
position of a star in the very remote past (or future), one must take into account two
factors which have a profound impact on stellar positioning: the precession of the
equinoxes and the proper motions of the stars, two mechanisms that are not always been
properly considered, especially in the archaeoastronomical literature.

The present work compares the principal commercial astronomical programs currently
available with the goal to determine how correctly they evaluate the two aforementioned
mechanisms. The comparison is carried out on a sample of 24 stars (among the brightest
in the sky) using a subroutine which carefully evaluates the two phenomena. A discussion
on the principal methods used to approximate precession is also given. The differences
observed between the values of declination calculated with various approximations, as
well as those between different astronomical software programs, may even exceed one
degree, a value that is far beyond the resolving power of the human eye, making the
evaluations and the consequent conclusions unreliable. Furthermore, via a
reconstruction of the temporal trends of declination in the interval [25000 BC; AD
25000] for two stars with the highest (Toliman, a Cen) and the lowest (Mintaka, 6 Ori)
proper motions, the consequences of this effect on the stellar position are evaluated.
Finally, as a consequence of the presented evidence, we test some alignments towards
the brightest stars of the sky proposed for some enclosures of Gobekli Tepe, the most

ancient megalithic site in the world.
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