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Abstract

In this conference communique, we summarise our findings on the orientation of the Temple of Apollo
in Didyma, published in The Journal of Skyscape Archaeology in 2024. We suggest that the temple is
carefully oriented towards the heliacal rising direction of Castor (α Gemini) at an azimuth of 55 degrees.
Since in the Archaic and Hellenistic construction epochs the heliacal rise of Castor coincided with the
summer solstice, Castor’s sighting must have been used as the confirming signal for the beginning of the
summer season. We believe the temple was oriented for Castor’s early detection and, therefore, for the
oracle’s timing purposes.

1. Introduction

Since the dawn of archaeoastronomy, the celestial orientations of ancient Hellenistic temples have been a
topic of interest. Beginning with Nissen (1907) and Penrose & Lockyer (1893), many scholars have suggested
celestial objects as potential markers. Most of these suggestions have focused on the rising directions of
constellations sacred to the particular cult. Particularly, Cygnus and Lyra have been primary choices for
Apollo related cults due to the belief in the god’s migration on the celestial swan and his gifting humans
the first harp. Since most temples are oriented towards the east, many inadvertently align with the rising
direction of one star pattern or another. Therefore, a scholar must be free of romantic ideas and support
a claim, if it exists, with written information or strong data supported by leads from different disciplines.
Aware of these facts, we present our study as the first proof of a precise stellar alignment.

Astronomical, architectural, religious, and etymological evidence indicates that the Temple of Apollo in
Didyma is a unique structure aligned with a particular position of a specific star.

Figure 1. Temple of Apollo in Didyma (Image source: Public domain)
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2. The Temple of Apollo: An Architectural Instrument

The Temple of Apollo in Didyma (see Fig. 1) is one of the most important religious sites of antiquity.
According to tradition, a sacred spring had been revered long before the Hellenic colonisation of western
Anatolia. Around the 6th century BC, an Archaic sanctuary was built on the site. This structure served a
family of oracles named the Branchidae for 200 years until its destruction by the Persians during the Ionian
Revolt. Today, only the stone paving floor and slabs surrounding the well have survived from this structure.

After Alexander the Great’s conquest of the region, the temple was rebuilt in a grandiose fashion. The
Hellenistic temple was planned to be 110x51m and built on three levels: the adyton (inner sanctum), the
pronaos (where pilgrims received oracles), and the ground level (where the stadium and the sacrificial rotunda
are located). The columns (21 on the North and South sides, 10 on the East and West) were planned to be
2 meters in diameter and 20 meters in height. The project was so ambitious and overwhelmingly expensive
that it was never finished; for instance, out of 116 planned columns, only five were completed (three survive
today). Still, pilgrims flocked to the site for 700 years until it was closed, along with other pagan temples,
by Theodosius in the 4th century AD.

Figure 2. Temple axis is devoid of any terrestrial vantage points (Image by the author)

3. The Orientation Problem

The temple axis is directed towards a 55 degree azimuth. This was first reported by Köster in 2017
and confirmed by myself via GPS measurements in 2023. This is rather an enigmatic orientation with no
visible terrestrial vantage point. Believing a structure of this magnitude could not be placed at a random
direction, Glenn Maffia suggested a celestial orientation. According to Maffia, the name of the town Didyma
(twins) could be a connection between the site and the rising direction of the zodiacal constellation Gemini.
Tradition holds that Apollo and Artemis are the twin children of Zeus and Leda; thus, the Temple of Apollo
might very well have been oriented towards the celestial twins.

However, this clue soon turned out to be misleading since most scholars of antiquity called the con-
stellation ”Dioscouri” (sons of god, after Castor and Polydeuces), not ”Didymoi.” According to Ulf Weber,
Didyma is a native Carian name, very much like Idyma, Loryma, and Syndima; thus, the similarity is a
coincidence. The astronomical evidence is also against Gemini, as the rising direction of the constellation
is almost 20 degrees south of the temple axis. Once Gemini was eliminated, the two brightest celestial
objects, the Sun and the Moon, were investigated. Rigorous simulations using the NASA Horizons tool and
professional software quickly eliminated both as potential targets. Neither the Sun nor the Moon crossed
the temple axis in any season. Similarly, for the bright planets, 55 degrees was too far from the ecliptic.
These simulations also eliminated Apollo-related constellations Cygnus and Lyra, which rose too far north,
thus only partially crossing the axis.
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Figure 3. Cresmographeion window (Image by the author)

The final category of targets consisted of stars. A number of naked-eye stars do cross the temple axis,
the brightest being Castor and Arcturus. At this point, an architectural detail offers a clue: the sacred
open-air adyton is surrounded by massive walls, creating a secluded space. From the sacred spring, only
a thin slice of sky can be seen through a specific ”visibility window” created by the architectural layout.
When observed from the naiskos (the small inner shrine housing the cult statue), the view is blocked in
all directions except the temple axis flanked by two massive pillars bordering the chresmographeion (oracle
room). This opening creates a 3.2° wide window. It is well known that stars are difficult to detect right
over the horizon and must reach a certain altitude to be clearly visible. The unknown target probably had
to climb to an altitude above 5 degrees at the azimuth of 55 degrees to be visible.

Figure 4. Castor as Apollo (Bode 1802)

4. Why Castor?

Out of two prominent stars, Castor appeared a more plausible target due to higher altitude and mytho-
logical resonance. Throughout history, the celestial twins have been called different names, including Castor,
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Pollux, Hercules, and even Helen of Sparta. Some ancient astronomers, including Ptolemy, frequently re-
ferred to the star Castor as ”Apollo.” This name was evident up to 16th-century celestial cartography,
including Bayer’s Uranometria (1603), Flamsteed’s Atlas Coelestis (1729), and Bode’s Vorstellung der Ge-
stirne (1801). The name ”Castor” gained wider acceptance only in the last 200 years.

Figure 5. Castor’s transit through the cresmographeion window (Photo by the author)

The next issue was the significance of the 55-degree azimuth for Castor. Using Ates & Maffia (2024),
Lockyer (1894), and Belokrylov et al. (2011) works, we reached the conclusion that the arcus visionis for
Castor was at ∆h = 14 degrees. During the Archaic and Hellenistic construction epochs, this condition
was satisfied in late June during the summer solstice. In other words, Castor’s heliacal rise — its first
appearance in the dawn sky after a period of invisibility — coincided with the summer solstice. According
to tradition, the oracles of Apollo functioned during summer months when the god returned from Boreas
after his seasonal migration. Therefore, the summer solstice has long been the harbinger of Apollo’s arrival
to southern lands. In the Hellenistic period (c. 300 BC), Castor’s heliacal rise occurred around June 28th,
coinciding with the summer solstice. The star’s appearance most likely served as a confirming sign due to
the difficulty in estimating the Sun’s position along the ecliptic precisely.

Castor’s first appearance provided a high-resolution ”trigger” for the priests to announce the return of
Apollo from the land of the Hyperboreans and the reopening of the oracular season. Therefore, besides
all the grandeur, the temple’s most significant property appeared to be a subtle one: the narrow opening
between the naiskos and the chresmographeion window acting as a natural telescope, shielding the observer
from ambient light and predawn glow, which is essential for detecting a star during its heliacal rising. As
days passed, the angular separation between the Sun and Castor increased. The star began to appear
brighter and easier to detect due to increasing contrast with the background. This event created the illusion
of the star emerging from the Sun’s glare. Macrobius in Saturnalia gives the etymological root of Apollona
as ”hurling out of the rays”; this was what the priests were witnessing every year. After the star ”hurled
out” of the Sun, the oracles began delivering messages to the faithful. Castor’s significance is also evident in
Milesian coins, where an unmistakable star appears next to cult statues or Roman emperors. This symbolism
must be due to an extraordinary reason, not a random ornament.

5. Correction for Precession

The Hellenistic temple axis deviates from the Archaic by 1°45’. This shift is clearly visible between
the Archaic stone pavement and the Hellenistic building. The Archaic pavement aligns with the sacrificial
rotunda, which used to be on the axis but is now slightly south. This shift can be explained by the Earth’s
axial wobble (precession). The heliacal rise of Castor shifted from an azimuth of approximately 56.5° in 600
BC to 55.1° in 300 BC. It appears that the star-sighting method was a generations-old tradition and the
architects Paionius and Daphnis, aware of this knowledge, deliberately ”re-calibrated” the temple to keep
the star centered in the chresmographeion window for the new era. We do not expect them to have had
modern astronomical knowledge about precession; therefore, they probably corrected what they thought was
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Figure 6. Castor’s appearance between June30th-July 7th 3 sidereal days apart (Image by the author using
StarryNight v.7)

an error made by the ancients. In either case, this correction is the first detection of precession, a century
before Hipparchus.
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6. Conclusion

The Temple of Apollo in Didyma is not just a religious center, but a monumental observatory. By
aligning the architecture with the heliacal rising of Castor, the priests of Didyma could verify the arrival of
the summer solstice with a degree of precision that solar observation alone could not match. The discovery
of a precessional correction between building phases provides a ”smoking gun” for intentionality, revealing
a sophisticated understanding of celestial mechanics hidden within the secretive traditions of the Apollo
cult. The heliacal rise turns out to be an event exclusively witnessed inside protecting walls; we can only
imagine the excitement of the priests in the days prior to the summer solstice and the joy brought by the
first sighting.
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