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Early History of Nuclear Emulsion
Emulsion as discovery detector

1896 A.H.Becquerel
Discovery of Radioactivity
accidental exposure of photographic film by Uranium ore

1910 S.Kinoshita
indivisual track of α-ray can be seen under the microscope

1939 C.F.Powell
“Nuclear Emulsion” : sensitive to M.I.P. ( = “electron sensitive” )

1947 C.F.Powell
Discovery of π → µ decay (emulsion pellicle = bubble chamber like)
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→ e-m shower energy measurement, 
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= cloud chamber like
→ e-m shower energy measurement

momentum measurement by m.c.s.

1971 K.Niu
Discovery of X-particle (open charm)
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Discovery of X-particle (K.Niu : 1971)
• ECC : higher density

→ compact e-m shower development

→ π0 reconstruction
→ X-particle reconstruction



6

Fully Automated Analysis System

Mechanics + Optics +
Video 
Signal 
Process

Digital 
Signal 
Process

+

Coherently Controlled



7

History of Automatic Scanning
1974 K. Niwa Track recognition by superimposing 

tomogrphic images from different focal plane
← digital technology in that period was too primitive yet
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1974 K. Niwa Track recognition by superimposing 

tomogrphic images from different focal plane
← digital technology in that period was too primitive yet

∼1980  K. Niwa Automatization of stage control using 
DOMS interface (µ-processor based N.C. system)
DOMS was continuously improved and modified by …

M.Nakamura & N.Torii → E531
S.Aoki & K.Kodama → WA75, E653, E176

semi-automated scanning
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← talk tomorrow

← next talk

← talks tomorrow
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Host Computer Stage Controller 
(DOMS)

Image Processor 
(Track Selector)

Fully Automated Analysis System

camera tube
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Track Recognition by Track Selector

Tomographic
16 Images

Penetrating Track

Give counter shift

Sum and 
Discriminate

TV-camera
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Vertex Location Trial

in WA75 (1985)

All tracks scanned based on the angle predicted by SSD
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Vertex Location Trial

in WA75 (1985)

only tracks ≥ 2 plate segments connected
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Vertex Location Trial

in WA75 (1985)

only tracks ≥ 2 plate segments connected

1ry vertex

charm decay

charm decay
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in E653 (1987)
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in E653 (1987)
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in E653 (1987)
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