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Backgrounds of Application

* NetScan 1s developed on DONUT analysis
based on very fast Automatic Scanning.

— Since 1998, very fast Automatic Scanning
system named “UTS” started to work.

— NetScan 1s an analysis method to reconstruct
tracks 1n emulsion module by offline process.

* Emulsion scanning has completely changed
into data taking and offline reconstruction.
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Tracking Characteristics (Summary) 5 scoired
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Requirements for NetScan

* Coordinate system
— Fiducial mark (give global coordinate)
— Module structure

— Tracks path through plates for alignment
* Track segments (micro tracks)

— 3D positions, vector information and pulse height
on each emulsion sheets except time. In total six
dimension.

* NetScan should work in another experiments }
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NetScan module structure

em : emulsion ba : plastic base fe:iron pb:lead
12 4992080 em 80ba Ofe O 12 -218740 350 em 350ba Ofe O 12 999950 50 em 50 ba O pb 0
11 49040 880 em 80 ba 800 fe 0 11-219180 440em 350ba 90fe O | 11999700 250 em 50 ba 200 pb 0
22 4896080 em 80ba Ofe O 22 -219530 350 em 350ba Ofe O 22 998650 1050 em 50 ba 0 pb 1000
21 48675285 em 80ba205fe O 21 -219970 440 em 350ba 90fe O | 21998400 250 em 50 ba 200 pb 0
32 47610 1065 em 80ba 0 fe 985 32-220320 350 em 350ba Ofe O 32997350 1050 em 50 ba 0 pb 1000
31 47325285 em 80ba205fe O 31-220760 440em 350ba 90fe O | 31997100 250 em 50 ba 200 pb 0
42 46260 1065 em 80 ba 0 fe 985 42 -221110 350 em 350ba Ofe O 42 996050 1050 em 50 ba 0 pb 1000
41 45975285 em 80ba205fe O 41 -221550 440 em 350ba 90fe O | 41995800 250 em 50 ba 200 pb 0
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92 39510 1065 em 80 ba 0 fe 985 92 -225060 350 em 350ba Ofe O 92 989550 1050 em 50 ba 0 pb 1000
91 39225285 em 80ba205fe O 91 -225500 440em 350ba 90fe O | 91989300 250 em 50 ba 200 pb 0
102 38160 1065 em 80ba O fe 985 | 102 -225850 350em 350ba Ofe O | 102988250 1050 em 50 ba 0 pb 1000
101 37875285 em 80ba205fec O 101 -226290 440 em 350ba 90fe O | 101 988000 250 em 50 ba 200 pb 0
112 36810 1065 em 80ba Ofe 985 || 112-226640 350em 350ba Ofe O | 112986950 1050 em 50 ba 0 pb 1000
111 36525285 em 80ba205fec O 111-227080 440em 350ba 90fe O | 111986700 250 em 50 ba 200 pb 0
122 35460 1065 em 80ba O0fe 985 | 122-227430 350 em 350ba Ofe O | 122985650 1050 em 50 ba60 pb 1000
121 35175285 em 80ba205fe O 121 -227870 440 em 350ba 90fe O | 121 985400 250 em 50 ba 200 pb 0




Emulsion experiments

Fermilab E§72 DONUT NetScan applied
— NetScan 1s Developed in DONUT

CERN WA9S5 CHORUS

— Phase II analysis 1s based on NetScan

— Physics output: D? production, charm physics. ..
Fermilab K653, CERN WA7S

Balloon and airplane experiments

ETC...



Systematic data taking in CHORUS

177137

NetScan data taking has s?;g?ﬁia%fﬁdayé

started since Nov.1999.

150 )
1.4G micro tracks

NetScan perform on the has been read out.

located vertex, 1.5mm x
1.5mm for 8 plates are

0.7G micro tracks
100l taken for each events. |

for DONUT.

Integrated NetScan Data set

Physics output from NetScan come soon 1n PLB.

F2300 FEE0O0 §2001 j2001 f2002 FEGC2



NetScan in Fermilab E653
e Fermilab E653 first RUN

— There 1s strong physics motivation to reanalyze

800GeV proton interaction to determine tau
neutrino flux in DONUT.

— Nice example to check alignment accuracy of
NetScan. 800GeV proton beam 1s free from
multiple scattering effect in their emulsion
module.

{ * NetScan in E653 has never been reported. }
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Old Fermilab E653

Analysis of E653 has
terminated in 1996.

We apply NetScan for this
old emulsion to measure

Op, x BR(D,->tVv.)

We have emulsion sheets.

Just apply existing NetScan
softwares to E653.
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Fermilab E653 2nd RUN
Four of Ds goes to tau
has been found.

These can be found by NetScan.
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NetScan data of Fermilab E653

NetScan application in very high track density emulsion : 10° tracks /cm?
800 GeV proton beam exposure. 3mm x 3mm within 300mrad tracks for 20 plates.
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Track density 1n NetScan
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Long range alignment in NetScan
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Momentum measurement by MCS
in DONUT

Number of tracks
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Momenturn dist
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Entries 942
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RMS 4487
OVFLW 79.00
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Scattering momentum {GeV/c)
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) 16 )
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Vertex Search in E653

We apply standard
NetScan reconstruction
and vertex search software
ECFSAL and ECVTXA to
E653 NetScan data.

300 hadronic interactions are
expected in the volume.
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Summary

NetScan become universal emulsion
analysis method.

We apply NetScan to CHORUS, E653, old
and new experiments.

NetScan softwares work wide variety of
track density (two or more order of magnitude dinamic range).

NetScan data structure and softwares are
common for all emulsion module.
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