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: Search for Hidden Structure in the Pyramids
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ScanPyramids

international scientific project

Organization : Egyptian Ministry of Antiquities, Cairo University and HIP institute
Participating countries : Egypt, France, Canada and Japan

Non-destractive Imaging Technologies

>I\/Iuor\Rad|ography Nagoya Unjversity, KEK CEA
*Infrared imaging : Laval Unlv\r5|ty




Nuclear emulsion




Nuclear emulsion

Visualization of trajectories of charged particles in three dimension
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Emulsion Scanning System
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Overview of measurement flow with nuclear emulsion
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Imaging of upper chamber of Bent
Pyramid with nuclear emulsion

Observation Condition
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First validation of the capability of imaging of inner structure of pyramid
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Inside Corridor
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Observation from the Descending Corridor
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Observation from the Descending Corridor

Descending Corridor
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Development of cosmic-ray radiography
simulator using Geant4

exposer angles =70°
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Development of cosmic-ray radiography
simulator using Geant4

exposer angles +=70°
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Result
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Assuming stone density: 2.2 g/cm3
Muon excess region compared with simulation was observed !



Image of discovered space behind
the north face
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The precise size, shape and exact position of this space is now under future investigation



Conclusions

* Scan Pyramids are international project
* Japan, French, Canada and Egypt
* Muon radiography plays an important role in the project

 Measurement of bent pyramid was successfully conducted by
using nuclear emulsion

* Upper chamber was clearly imaged (New unknown big space was not
found)

* We discovered new space behind the north face of the Khufu’s
pyramid.

» Additional measurement for tomographic analysis
* Analysis of detector installed in the Queen’s chamber



