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0.7mm



Look into 16 emulsion plates of 50cm×40cm size
Target module



JACEE-13
flight path



0.76mm

high Z nucleus



Look into 9 emulsion plates of 25cm×20cm size
2.1104 vertex candidates



>105 tracks were read-out 
In 2.6mm x 3.5mm x 10plate 

by UTS

an interaction vertex 
was found

remove 
penetrating tracks

NETSCAN method succeeded 
to identify tau neutrino 

charged current nteractions.

Physics Letters B504(2001)218-224

tau neutrino interaction vertex was found 

tau decay
vertex

200 micron



Nuclear Instruments and Methods A493(2002)45-66

3.54×1017 protons of 800GeV/c were used to create neutrino beam 
and exposed to emulsion targets

Module #1 were read-out. 
No swelling ( i.e. expand emulsion layer ) 

not to damage emulsion plates



Ghost

MicroTrack, DONUT mod-01 pl048 face=1 ph≥7 ( test scan )

Position and angle difference 
of any two MicroTracks

tanθ

MicroTrack density = 1.6×106/cm2



BaseTrack, DONUT mod-01 pl048 ph≥7 ( test scan )

MicroTrack angle resolution 
evaluated with BaseTracks.
BaseTrack angle dependent

Tight cut ( ∆𝜃≤0.04 ) 
in lateral angle difference 

to increase BaseTrack purity. 

BaseTrack condition
∆𝜃 ≤ 0.06 + 0.01 × 𝜃𝑏𝑎𝑠𝑒 where ∆𝜃 = 𝑎𝑏𝑠 𝜃𝑚𝑖𝑐𝑟𝑜 − 𝜃𝑏𝑎𝑠𝑒



BaseTrack, DONUT mod-01 pl048 ph≥7 ( test scan )

BaseTrack density = 1.5×105/cm2



DONUT mod-01 pl46–pl47 ph≥7
( test scan )

プレート間でつながる飛跡の
位置ズレ分布

No obvious slip observed

Slips observed in 
RUNJOB-97A

RUNJOB-97A pl02–pl03



DONUT mod-01 pl47 ( test scan )

■ : ph≥7
□ : ph≥8



24 HTS scan areas were needed to read-out one emulsion plate. 
5mm overlap between scan areas
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DONUT plate
500mm x 500mm



BaseTrack, DONUT mod-01 pl045 ph≥7



Linklet between pl045 and pl046

Position difference

Angle difference



1. BaseTrack : 1.5x103/mm2, 3.6x108 tracks/plate
2. Linklet : 0.5x103/mm2, 1.3x108 linklets/plate-pair (1x)
3. Group : total 0.45x106 Groups, 14.8 tracks/Group 
4. Chain : 13.2 chains/group, total 6.0x109 Chains

◼ make Chains for Groups with < 1x106 tracks
5. M-file of largest chains in each Group only. 

◼ Reject passed-through (tusukinuke) tracks.
◼ definition : dxy=100m, dz=1plate

6. Pickup vertex candidates. 
◼ ttv : same-plate, dr<3m, dt>20mrad, 0<dz<2.3mm 
◼ vtx : bin-volume = 20x20x100m, #-of-ttv>10
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1. BaseTrack : 1.5x103/mm2, 3.6x108 tracks/plate
2. Linklet : 0.5x103/mm2, 1.3x108 linklets/plate-pair (1x)
3. Group : total 0.45x106 Groups, 14.8 tracks/Group 
4. Chain : 13.2 chains/group, total 6.0x109 Chains

◼ make Chains for Groups with < 1x106 tracks
5. M-file of largest chains in each Group only. 

◼ Reject passed-through (tusukinuke) tracks.
◼ definition : dxy=100m, dz=1plate

6. Pickup vertex candidates. 
◼ ttv : same-plate, dr<3m, dt>20mrad, 0<dz<2.3mm 
◼ vtx : bin-volume = 20x20x100m, #-of-ttv>10
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vertex in this region
in next slide 



62.1mm < vz < 63.5mm ( between pl047 and pl048 ) … still preliminary




