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Purpose

To demonstrate how high-resolution X-ray computed tomography enables the non-

destructive internal characterization of Fragment A of the Antikythera Mechanism,

allowing the identification, three-dimensional reconstruction, and functional

interpretation of concealed gears, structural components, and inscriptions despite

extensive corrosion[Fig 1].¹–³

Read more

Methods and materials

The Antikythera Mechanism (1st century BCE) is regarded as the most complex

technological artifact of Antiquity, incorporating a dense system of bronze gears

designed to model astronomical cycles. Severe corrosion and mineralization have

rendered direct visual or mechanical inspection impossible, making non-destructive

imaging essential for its study. Advances in high-energy X-ray computed tomography (CT)

have enabled internal visualization of gears, inscriptions, and structural components

previously concealed within corrosion layers, significantly ¹,²,⁴-10High-resolution X-ray

computed tomography data from Scan A6 of Fragment A were obtained from the...

Read more

Results

High-resolution X-ray computed tomography of Fragment A revealed a highly compact

and multilayered internal mechanical structure that is entirely obscured by surface

corrosion and mineralization. Tomographic analysis enabled the differentiation of original

bronze components from corrosion products and sedimentary deposits based on

radiographic density, allowing the internal architecture of the fragment to be examined in

detail[Fig 2][Fig 3][Fig 4].Between 50 and 60 individual mechanical elements were

identified within Fragment A, representing the highest concentration of preserved

components in the Antikythera Mechanism. These include 28–32 gears,...

Read more

Conclusion
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High-resolution X-ray computed tomography proved essential for the non-destructive

investigation of Fragment A of the Antikythera Mechanism, enabling the identification

and reconstruction of a dense and previously inaccessible internal mechanical system.

The integration of CT imaging with digital segmentation, three-dimensional modeling,

and physical reconstruction allowed the recovery of key structural and astronomical

information, confirming the central functional role of Fragment A and demonstrating the

value of advanced radiological methods in archaeometric research.¹–³

Read more
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Fig 1: Fragment A of the
Antikythera Mechanism.
National Archaeological
Museum of...

Table 1: Classification and
estimated number of
components identified in
Fragment A.

Fig 2: Overview of selected key
slices illustrating the
components of the Mechanism.
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Table 2: Typology and
description of inscriptions
identified in Fragment A.

Fig 3: Schematic reconstruction
of the gears based on CT
projections.

Fig 4: 3D print derived from
photographs of the fragment.

Fig 5: Preparation of a 3D
model for printing based on the
imaging acquisitions.

Fig 6: Main components of
Fragment A assembled after 3D
printing.
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