
SkyView 
J. Rautenberg, IPPOG, Roma, 16.02.2017 1



SkyView 
J. Rautenberg, IPPOG, Roma, 16.02.2017 2

SkyViewSkyView

Outreach Cosmic Ray Experiment Outreach Cosmic Ray Experiment 
at the University of Wuppertalat the University of Wuppertal

Julian Rautenberg
Bergische Universität Wuppertal



SkyView – IdeaSkyView – Idea
SkyView project started  about 2002SkyView project started  about 2002

If Pierre Auger Observatory uses 3000 km² of PampaIf Pierre Auger Observatory uses 3000 km² of Pampa
for measuring cosmic rays beyond 10for measuring cosmic rays beyond 102020 eV with beautiful results,  eV with beautiful results, 
why not use upto 1000 Schools in dense Ruhr-Area for it.why not use upto 1000 Schools in dense Ruhr-Area for it.

lg(E/eV)~19.3lg(E/eV)~19.3
(θ,φ)=(63.7, 148.3) deg(θ,φ)=(63.7, 148.3) deg

lg(E/eV)~19.2lg(E/eV)~19.2
(θ,φ)=(63.7, 148.4) deg(θ,φ)=(63.7, 148.4) deg

SD array:SD array: lg(E/eV)~19.1lg(E/eV)~19.1
(θ,φ)=(63.3, 148.9) deg(θ,φ)=(63.3, 148.9) deg



SkyView – IdeaSkyView – Idea
SkyView project started about of 2002SkyView project started about of 2002

If Pierre Auger Observatory uses 3000 km² of PampaIf Pierre Auger Observatory uses 3000 km² of Pampa
for measuring cosmic rays beyond 10for measuring cosmic rays beyond 102020 eV with beautiful results,  eV with beautiful results, 
why not use upto 1000 Schools in dense Ruhr-Area for it.why not use upto 1000 Schools in dense Ruhr-Area for it.
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SkyView – IdeaSkyView – Idea
SkyView project started 2002
Funding applications >10 years ago
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SkyView – funding difficultSkyView – funding difficult
At that time challenging: data-transport, 
DAQ too expensive, ca. 20k€, 
difficult for school-funding (>2k€)
For science funding 
too weak science case
(precision, uptime)
For Education too expensive
SkyView used for lab-courses 
of university students
Netzwerk-Teilchenwelt CosMO 
detectors for outreach and 
high-school students ca. 2-month 
research work
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SkyView DetectorsSkyView Detectors
ca. 3cm of (used) Szintillator
Mylar Cone
Hamamatsu R329 PMT
ISEG HV-generating base (no open HV)
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SkyView Cluster SetupSkyView Cluster Setup
Setup of 4 detectors in Mercedes-like geometry
Direction reconstruction
4 allows for curved-fit, 
or additional degree of freedom 
for plane-fit for quality-check
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SkyView NIM/VME-based DAQSkyView NIM/VME-based DAQ
NIM modules 
for discrimination
and coincidence
VME FADC 
cards for fast digitalization
(Struck, Amanda)
GPS for absolut timing
VME-USB bridge and
ROOT/C++ OO-classes for 
readout/data-analysis
Advantage:
+ fast data-taking
+ full event-trace at 100 MHz
Disadvantages:
- Expensive!
- not „schoolable“
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SkyView QuarkNet-based DAQSkyView QuarkNet-based DAQ
See contribution by Marge Bardeen and Mark Adams
Nice device with 4 input channels 800MHz clock TDC, 
TimeOverTreshold, coincidence trigger, but no ADC.
Interface to environment sensors and GPS
Ideal for 3-4 detector cluster (directional reconstruction)
Possibility of multi-cluster analysis (absolute time with GPS)
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SkyView Muonic DAQSkyView Muonic DAQ
Muonic developed within Netzwerk Teilchenwelt at DESY-Zeuthen
Free distributed:

https://github.com/CosmicLabDESY/muonic/

Python based 
Graphical Interface (english)
Interface to QuarkNet DAQ-card
Simple rate measurement 
with trigger configuration
Measurements with spezial analysis 
(e.g. Muon-lifetime)
Data export for further analysis
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SkyView Analysis Extensive Air ShowerSkyView Analysis Extensive Air Shower
4-fold coincidences, about 40 events/day 

Direction reconstruction
No energy reconstruction, yet
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SkyView Analysis Weather CorrelationSkyView Analysis Weather Correlation
● Clear anti-correlation with air-preassure
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SkyView Lateral distributionSkyView Lateral distribution
● No clear best fit-function for lateral behaviour



SkyView 
J. Rautenberg, IPPOG, Roma, 16.02.2017 15

Arguments for larger collaboration
Usually, for science not competative, for outreach too expensive
With simple szintillator/QuarkNet setup 4 detector clusters 
possible on 3k€ scale.
Combined analysis with GPS-time possible
Collection of data (local cluster shower, not single muons)
in (mysql) DB with predefined (smallest in common) format:

time, location, direction, (signal/energy, uncertainty)
In case of mysql, replication guarantees data syncing
Web-Analysis like Cosmic@Web ? 
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http://auger.uniwuppertal.de/EDhttp://auger.uniwuppertal.de/ED

Auger-MasterclassAuger-Masterclass

Experience for one eventExperience for one event
reconstruction and visualization of datareconstruction and visualization of data

using excel (no new tool)using excel (no new tool)

Event-statistic too large for sample analysisEvent-statistic too large for sample analysis

Chop-stick reconstructionChop-stick reconstruction

Auger-MasterclassAuger-Masterclass

Experience for one eventExperience for one event
reconstruction and visualization of datareconstruction and visualization of data

using excel (no new tool)using excel (no new tool)

Event-statistic too large for sample analysisEvent-statistic too large for sample analysis

Chop-stick reconstructionChop-stick reconstruction
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Most viewedMost viewedMost viewedMost viewed

http://auger.uniwuppertal.de/EDhttp://auger.uniwuppertal.de/ED
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SaturationSaturationSaturationSaturation

Single muonsSingle muonsSingle muonsSingle muons

http://auger.uniwuppertal.de/EDhttp://auger.uniwuppertal.de/ED
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FAQ & FAQ & 
ExplanationsExplanations

FAQ & FAQ & 
ExplanationsExplanations

http://auger.uniwuppertal.de/EDhttp://auger.uniwuppertal.de/ED
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Excel-analysis Excel-analysis 
of event dataof event data

Excel-analysis Excel-analysis 
of event dataof event data

http://auger.uniwuppertal.de/EDhttp://auger.uniwuppertal.de/ED
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Excel-analysis of Excel-analysis of 
singlesingle event station-data event station-data

Excel-analysis of Excel-analysis of 
singlesingle event station-data event station-data

http://auger.uniwuppertal.de/EDhttp://auger.uniwuppertal.de/ED
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Shower barycenterShower barycenter

http://auger.uniwuppertal.de/EDhttp://auger.uniwuppertal.de/ED
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Event-display and barycenterEvent-display and barycenter
with excel, size cor. to signalwith excel, size cor. to signal

Event-display and barycenterEvent-display and barycenter
with excel, size cor. to signalwith excel, size cor. to signal

http://auger.uniwuppertal.de/EDhttp://auger.uniwuppertal.de/ED
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Event-display with excel, Event-display with excel, 
size cor. to size cor. to ΔΔt gives t gives φ,ϑφ,ϑ

Event-display with excel, Event-display with excel, 
size cor. to size cor. to ΔΔt gives t gives φ,ϑφ,ϑ

http://auger.uniwuppertal.de/EDhttp://auger.uniwuppertal.de/ED
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Event-display with excel, Event-display with excel, 
size cor. to size cor. to ΔΔt gives t gives φ,ϑφ,ϑ

Event-display with excel, Event-display with excel, 
size cor. to size cor. to ΔΔt gives t gives φ,ϑφ,ϑ

http://auger.uniwuppertal.de/EDhttp://auger.uniwuppertal.de/ED
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Modular tex-instructionsModular tex-instructions
in repositoryin repository

Modular tex-instructionsModular tex-instructions
in repositoryin repository


