Developments of a new fastest readout system “HTS2”
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1. Nuclear Emulsion and Track Selector

The bottleneck in using nuclear emulsion is analysis.
=== Because it is a photographic film, the data is stored in an

Nuclear Emulsion is a photographic film that — - . analog format, and to take advantage of its high spatial

can record the trajectories of charged particles k Y: : A resolution, it must be read precisely. %L;NIN]A

in 3D with high spatial resolution. . R ¢ “ “HTS” Nucleos Emlsion and |-PARG. Aceslrsor
4 .

* World’s fastest scanning system
of nuclear emulsion.

Today, its high spatial resolution is used for
particle physics experiments, space astronomical
observations, and non-destructive inspection of
large-scale structures.
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Left: nuclear emulsion before development.
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emulsion . . .
— To develop faster scanning system is essential !

2. Overview of HTS2 . cepture tomographic image 3. Performance Study of HTS2

2. Apply image processing to detect
Ag. As a basic performance study, first, we determined detection efficiency using 24 sensors
How to select tracks 3. Select straight line from hit pixels (one-third of the all sensors). Using film: Used GRAINE2023 experiment (the experiment

for observe space gamma-ray). Scanning Method: “stop-and-go”
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. Since the world’s first readout system Track The detection efficiency was calculated using three adjacent
Readout speed of nuclear emulsion . e ™ . .
550001 Selector(TS) was developed in 1983, the | < 3 3 5023 nuclear emulsion, with the number of tracks connected by the
5 T wow ey 4700 readout soeed has dramaticallv improved Nuclear emu _S'On use . Or.GRAlNE_ . outer two nuclear emulsion as the denominator and the number
oz . P y imp It was scanned in two sections in the X direction  of tracks connected by all three as the numerator.
F= with each model change. because the film size is 50 cm.
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Transfers the data from 72 image 08 efficiency was cured within 1%, confirming
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computers. Second, we determined angle accuracy. Some nuclear emulsion ‘
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Compared to the HTS, the HTS2 has approximately twice the imaging
area with a lower magnification. Furthermore, we aim to improve the
drive speed by approximately 2.5 times by innovating the conventional

The above results show that HTS2 can scan nuclear emulsion successfully using 24
sensors. The next goal is to implement the HTS2-beta mode, which is twice as fast as
image capturing method. HTS by using all 72 image sensors. After that, we will establish an image analysis

Thereby, a total reading speed improvement about 5 times faster than method when the imaging surface is tilted, and finally aim for a readout speed of
that of I-’ITS. 25,000 cm/h/layer, which is five times faster than HTS.
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