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« Motivation »

SySal (System of Salerne) was born to:
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Scan fast and efficiently

Use commercial, turn-key hardware whenever possible
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&« Basicldeas »

After the passage of an ionizing particle, the development
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highest level of detail present in the emulsion




& Basicldeas »

TThe data taking process invelves several steps
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& Basicldeas »

[For each FOV (field of view) we take several tomographic images
of the emulsion
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&« Basicldeas »

|mages are grabbed by a commercial vision processor (currently

we're using Matrex Genesis)
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TThe image has lighter and darker
Zones because of shadows from
nelghboring layers

200%200 pm? in a CHORUS Target Sheet



& Basicldeas »

mple gray level thresnold doees not work.

S

A 2D ElR filter yields much lbetter results

lters on the fly
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Genesis

200x200 um? in a CHORUS Target Sheet



& Basicldeas »

After filtering, athreshold is applied to the filter response, and
pixels ane marked as “black™ or “white”
Cluster recognition proceeds on the hest PC CPU

IHorizental black segments are
assembled to form black clusters
Area and shape parameters are retained




&« Basicldeas »

Tracki ng sel ectis grains with appropriate shape and size and
Seguences of aligned grains
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& Basicldeas »

In order to reduce the combinatorial complexity, each 2D image IS
divided In amatrix of cells
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&« Basicldeas »

Because of emulsion distortion during development, the tracks
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& Basicldeas »

Automatic decay/interaction vertex recognition

Since SySal reconstructs al tracksiin aFOV, It 1S/possiblie 1o check
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&« Basicldeas »

Automatic decay/interaction vertex recognition
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&« Implementation »

Stage: Nikon, MICOS Motors: VEXTAStep REK

Camera: Hitachi KP-F110

Ohjective:
Tiyoda50%, Leitz 22%
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Operating Systen:
WindewsiNTF—2000— XP
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DAQ Software: SySal 1.0

Vision Processor; Matrox Genesis
Motor Controller: National Instruments FlexM otion



&« SySd DAQClusters »

SySaI IS seldom Implemented asasmgle stand-alene DAQ
machiing, because ofi course thisweuld limit the numiser ofi task
ONE CoUd PEomWItha Certaln| aaiaiSet

DAQ PC#1

DAQ PC#2

DAQ PC#3



« SySdaWork »

SySal in CHORUS: Scan-back + Total Scan (next talk)

Fiber Tracker
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Vertex / kink
detection through
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crossing



« SySdaWok »

SySal in CHORUS: Scan-back on interface sheets (CS2331)
Efficiency on 1's; ~90% (also includes T fiakes)
0 S00= 700! prediciions/ day.
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« SySdaWok »

SySal in CHORUS: Scan-back on target sheets
Speed: ~4000 predictions/ day: (one pass only. required)

Target Sheet #5 . Target Sheet #5
- AY (Found-Pred) 7 1l AAY (Found-Pred)
300 - aN p=0.36 um 1 p = -0.0017 rad
o = 0.0073 rad
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Y Found —Y Pred. AY Found —AY Pred.
p=0.36 pm 0=5.86 pm p=-0.0017 rad 0=0.0073 rad




« SySadaWork »

SySal in CHORUS: Scan-back on target sheets

Muons
263 Top




« SySaaWok »

TThe DAQ Contreller runs VRK on data filles to obtain automatiic
analySISIeNore putting themintothe scanning DB (DBESySal)
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Output: = 5 k Events (up te now) + aneutrine Interaction image
library




« SySdaWork »

Precision of vertex reconstruction: the Il mpact Parameter method
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Half-module 233 Top
Muons Impact Parameters
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&« SySdaWok »

\We have: 2 k 3D lmages
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&« SySdaWok »
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&« SySd aWork »

SySal [ OPERA? Totall SCani (next: tal K)o test exposures
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