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A B S T R A C T

Optically Stimulated Luminescence (OSL) was applied on mortar samples, collected from the internal layers of
the complex Holy Aedicule structure of the Holy Sepulchre in Jerusalem. OSL was accompanied by X-ray
Fluorescence (XRF), Scanning Electron Microscopy with Energy Dispersion X-ray Analysis (SEM-EDS) and X-ray
diffraction (XRD), and the resulted data provide new information regarding the construction evolution of the
Tomb Chamber of the Holy Aedicule and the Holy Tomb. Four distinct chronological periods, based on the OSL
dating, were produced corresponding to important construction and restoration phases of the 4th, 11th, 16th and
19th centuries. These correspond to the Constantinean era Aedicule, the Byzantine reconstruction
(1034–1041 CE), the renaissance restoration by Boniface of Ragusa in 1555 and the reconstruction by the ar-
chitect “Kalfas” Komnenos in 1810. The majority of the historical mortars were gypsum-based, regardless of
their use in the structure and construction era, indicating continuity in production technology. Through this
study the historical sequence of the.

Tomb Chamber evolution from the Constantinean era Aedicule to the Aedicule as it stands today is elucidated.

1. Introduction

The Church of the Resurrection also known as the Church of the
Holy Sepulchre in Jerusalem is one of the most renowned sites of
Christianity. The Holy Aedicule, the structure containing what is be-
lieved to be the Tomb of Jesus Christ, is located within the western part
of the Church of the Resurrection, in the circular area called the
Rotunda (Fig. 1). The Holy Aedicule consists of two chambers, the
Chapel of the Angel to the east and the Holy Tomb Chamber to the west
(Fig. 2). The Tomb Chamber is decorated with marble facings and at its
northern side the Holy Tomb is located, also covered with marble slabs
(Fig. 2).

In its rich history of two millennia, the Holy Aedicule has been
destroyed, reconstructed and restored many times, resulting in a com-
plex structure. At the time of Christ's burial and resurrection the tomb
was in the form of a cave tomb, hewn in the natural rock (Biddle, 1999).
Emperor Hadrian covered the tomb with rubble material in order to
level the area and erect the Temple of Aphrodite in 135 CE. It remained
thus until discovered in 325/326 CE, during the reign of Constantine
the Great, when he ordered the demolition of the pagan temples in the
area of Jerusalem (Cameron and Hall, 1999). The first Holy Sepulchre

Complex is constructed during this time at the orders of Constantine the
Great, with the Tomb and Golgotha (site of crucifixion) as its focal
points (Biddle, 1999; Cameron and Hall, 1999). The caved tomb, ac-
cording to Eusebius, was decked out and decorated with superb columns
and full ornamentation, brightening the solemn cave with all kinds of art-
work (Cameron and Hall, 1999). There is still an on-going debate re-
garding the form of the Holy Tomb at the Constantinean era (Patrich,
2002). Regardless, it is widely accepted that the Holy Tomb was at this
point in the form of a ciborium (Aedicule) containing the burial
chamber (Biddle, 1999; Cameron and Hall, 1999).

In 614 CE the Persians destroyed parts of the Holy Sepulchre
Complex, and reconstruction took place by Patriarch Modestos, how-
ever whether the Aedicule sustained any serious damage is still debated
(Mitropoulos, 2009; Biddle, 1999; Patrich, 2002). In any case, it re-
mained in the form of a ciborium.

Following the destruction of the Holy Aedicule by Caliph Hakem bi-
Amr-Illah in 1009 CE, a major reconstruction took place either during
the time of the Byzantine Emperor Michael IV the Paphlagonian
(1034–41 CE), or during the reign of Emperor Constantine IX
Monomachos (1042–1048 CE). Current archaeological analysis, favors
the reconstruction implemented in two phases, 1012 to 1023 CE and
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1037/8 to 1040 respectively (Biddle, 1999, Patrich, 2002). Up to this
point the Aedicule remained in a polygonal form. This changed most
possibly during the first Crusaders period (1099–1187), when the Ae-
dicule was expanded to the east through the addition of an ante-
chamber, the Chapel of the Angel (Biddle, 1999; Mitropoulos, 2009),
giving the Aedicule its characteristic since then horse-shoe shape. After
almost five centuries, and after a strong earthquake in 1545, the Holy
Aedicule had greatly deteriorated and was restored by Boniface of
Ragusa in 1555, who claimed to have reconstructed it from the foun-
dations (Pringle, 2007). However, the Holy Aedicule, as it survives

today, is the result of the major reconstruction completed in 1810 from
Architect “Kalfas” Komnenos, after a destructive fire in 1808 inflicted
severe damages on the Holy Aedicule (Mitropoulos, 2009; Biddle,
1999).

Serious deformations were observed on the Holy Aedicule structure
already by the early 20th century, especially after the destructive
earthquake of 1927, leading to the installation of an external iron frame
by the British Mandate in 1947, to prevent collapse (Biddle, 1999;
Freeman, Fox, and Partners, 1947); however, this measure was only a
temporary solution. More recently, in 2015, the National Technical

Fig. 1. (a) Photograph of the North façade of the Holy Aedicule, as it is today; (b) Ground plan of the Holy Selpuchre Complex in Jerusalem, adapted from (Lavvas, 2009).

Fig. 2. (a) Plan drawing of the Holy Aedicule, adapted from (Balodimos et al., 2003; Lavvas, 2009), and photo of the Holy Tomb; (b) Section of the Holy Aedicule, North view, adapted
from (Balodimos et al., 2003, Lavvas, 2009), and photo of the South façade of the Holy Aedicule as it is today.
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