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G RA' N E Gamma-Ray Astro-Imager with Nuclear Emulsion

Target : 10MeV—100GeV y-ray Balloon exp.

Emulsion ¥ ray telescope

Angular Resolution of Emulsion telescope
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GRAINEZ2015

Automatic Event Selection

H.Rokuijo, et al. PTEP(accepted).
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Microscopic view of a pair creation
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Emulsion Gamma-ray Telescope

@®@Higher Angular Resol.
@®Polarization Sensitive
@®Large Aperture Area
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Cosmic-ray Muon
Radiography

Measure the direction
of incident CR.
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Scan Pyramids (2015-)

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

Non-destractive Imaging Technologies

»Cosmic-ray Muon Radlography Nagoya University, KEK, CEA

* Khafre’s Pyrami
* Bent Pyramid
* Red Pyramid

»Infrared imaging : Laval University s
»Laser 3D reconstruction : Ilconem / Targets
%, N 4 » Khufu’s Pyramic
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Installation in the Queen’s Chamber




Observation from the Queen’s Chamber

Queen’s
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Nature (2017)24647, doi:10.1038/nature24647, Kunihiro Morishima et al.,
Discovery of a big void in Khufu’s Pyramid by observation of cosmic-ray muons
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Multi position measurement i@ = ScaPyranic
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Three dimensional reconstruction
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summary

Nuclear Emulsion itself do not need electronic power,
it just stay there and accumulate the track information in it !
Very handy device to accumulate events .

So Nuclear Emulsion applications is not only neutrino experiments but
also astro-physics , geo-physics.

Very fine position resolution gives good angular resolution and then good
for gamma ray telescope. Polarization of gamma also can be measured.

Nuclear emulsion properties can be tuned to experiment, for example a
fine grained emulsion used for Dark Matter search or

neutron detector or
High dE/ dX particle such like mono-pole search.

We will prepare large —scale Nuclear Emulsion production machine and
investigate all interesting things what Nuclear Emulsion can detect.
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Future prospect of Khufu’s Pyramid
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Multi position measurement ®tuiflne

! 1 *
Three dimensional reconstruction
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Directional WIMP detection by Nuclear Emulsion
NEWSdm @LNGS Japan Group SP NAKAT.
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Sakata and His Group
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Fig. 3(b).




Emulsion Cloud Chamber (ECC)

with “cheap” double coated thin emulsion layer film
1950’s  Nuclear Emulsion R&D by Fuji photographic film.
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Expose to Cosmic-ray at high altitude
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Fig.ll Life-time difference between charged and neutral charm
particles observed in cosmic ray experiment (up to 1975)
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