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Construction of a Large-scale Facility to Process a New Type of Nuclear Emulsion Films and

Its Results.

Shoji MIKADO®, Yuya HANAOKA™™, Yusuke MORIMOTO™**,
Tomokazu MATSUO™ ™™, Hitoshi OSHIMA™***, and Tsutomu FUKUDA™****

Study of neutrino properties is one of the most important subjects in particle physics. Since the discovery of neutrino
oscillation, much progress has been made in our understanding of neutrino properties in these two decades. More
precise experiments by reducing the main source of systematic errors will be required to solve remaining mysteries. The
J-PARC T60/NINJA experiment was designed to precisely measure the neutrino-nucleus cross sections in the 1 GeV
energy region. The experiment utilizes a large amount of nuclear emulsion films of a new type where the size and
content of AgBr crystals can be chosen according to the aim of experiments. Hence we have newly constructed a large-
scale facility to process the new type emulsion films. By monitoring and controlling the temperature and humidity in
the facility, we have succeeded in developing 318 large emulsion films and later in swelling them. The thickness of the
emulsion layers after the processing was controlled to be 70£3 pm. The detection efficiency of penetrating particle
tracks was found to be higher than 95%, for most of the films. An important advantage of emulsion films to detect and
identify low-energy protons was confirmed. Furthermore some neutrino-nucleus interactions have already been found.
Thus the facility have been verified to have sufficient capability to process such a large amount of new type emulsion

films properly.
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A nuclear emulsion film after development8>.
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Table 1 The size of nuclear emulsion films for

Fig.2 An ECC consists of 23 nuclear emulsion films
interleaved with 0.5mm thick iron plates.
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Fig9 An example of 3-dimensional view of
neutrino-Fe interaction. The right side track
is a proton and the left track is a muon
track, both are generated by the interaction.
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