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The HELYCON station

A HELYCONMtation consistsof three or four plastic scintillator detectors connected to
photomultiplier tubes and read out by a digitization card The detectorsare placeda few

metersapart alongwith an antennawhich usesthe globalpositioningsystemto provide an
absolutetime reference

Local Coincidence , Relatifaning and Triangulation

Shower axis reconstruction witlan accuracy of a few degrees.




The HELYCON Detectdodule (1/2)
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The HELYCON Detector Modi?)

Fiber end point PhotonisXRP1912
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Calibration procedures (1/2)

Activity

(gain, singlee level and dark countate)

HOU PMT Calibration Setu

HELYC@®N

- 5GS/s high sampling rate oscilloscope
(Tektronix 5052B) with LAN connectivity

- Custom software for data acquisition
(LabVIEW and C++)

- PMT stays in darkness without supply
voltage for ~3h

- PMT powered with the typical voltage for
~1h before measurements begin
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Calibration procedures (2/2)

Particledetectors calibration

Activity

(uniformity, timing and MIResponse)
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Operation at the lab
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Astroneu project

AUTH DENWGEBR RO Snildroy AAGARGEAIN BIRIRAEUR | R™EUS, AUDHBNDf ATHENS
HOWaadJWinivofAHATRARAS
ResearchTeam STzamarias A.Leisos A.Liolios ESavvidis |.Katsioulas D.Sampsonidis ChElefteriadis
ChPetridoy I|.Maznas G.Bourlis ATsirigotis G.Georgis N.Giokaris A.ManousakisKatsikakis
EP.Christopouloy A.Birbas |.Gkialas KZachariadoul.Manthos KPrekas G.Fanourakis CPapadopoylos

D.Lenis A.PapaoikonomouP.Razis
External Collaborators JVergados |.Giomataris JeanPierre Ernenwein ChNicolaoy Dr.JMoussa

SPnevmaticosEPierri KSiori G.Zisimopoulos

¢THALISHOU- Development and Applications of Novel Instrumentatsord
Experimental Methods in Astroparticle Physics

High Energy EASTelescopy
Neutrino Operation &
Telescopy Reconstruction

Extensive Air Low Energy

Shower Neutrino
Instrumentation Detection
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The HOU Cosmic Ray Telescope

3 autonomous stations at the University Campus
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TheHELYCON Station Schematic
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HOU Cosmic Ray Telescope
Control Box and DAQ

Detectors data acquisition with the Quarknet card based on the Time over

Threshold technique g 3
Designed at Fermilab

® 4 input channels
= ]10x amplification of the input signals
® Performs time tagging of the crossings of the pulses with one adjustable

threshold (set through the acquisition software)
= Time resolution 1.25ns
= Adjustable trigger criteria (majorityptime window)

= NIM trigger out signal

= USB connection to hosting compute
= External GPS receiver provides the

absolute time of the event




Station Calibration procedures

Testsof the Quarknetcards (DAQ cardls
(thresholds, timing accuracy, trigger logic

Calibrationof the whole detectoarray
(Angularoffsets, charge collection, waveform

shapesetc)
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Offline Software
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https://arxiv.org/abs/1702.00945
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>Cosmics
A portable HELYCON station

A Portable (67x42x7 cilight (6 kg)
A No high voltages (<40 V)
A Easy to construct

~ SiPM - Silicon Photomultiplier
PM6650-EB

The SiPM

PM6650-EB
-6x6mm

-14272 cells

-50um micro cell size
-38% QE at 430nm

HMA-0.2N2.5-5

=

HV (30-32Vv)  Signal

USBModule  The power supply of the SiPM

a station)
HMA-0.2N2.5-5
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>Cosmics
A portable HELYCON station

Integrated detector

Performance — MC studies of a
station with 4 detectors —
Resolution and event rate — Il

— 300

Threshold 20 mV (1 MIP) ”
E Timing @ 6 mV 150
- Median 6.5 deg ‘::
v 236 per day, 10 per hour

0 5 10 15 20 25
3d angle (deg)

Square 10x10 19



DAQ

Seeking a solution

Quarknet

o, 0%

‘ Hantek ‘

;/ [ %j\

+ excellent performance
- Limited license (5 year)

+ 4ch Oscilloscope
-No GPS, no trigger logic

HOU card

Univ

+ excellent performance
- Not ready yet
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Educational Activities

HOU Telescope

A Visits of high school students to the HOU Telesco("")
A Lectures for the Cosmic rays and the detection techniq”:)s
A Hands on experimentation in:

A PMT calibration("*)

A Scintillator Counter uniformity and responserntip

A DAQ performanceSignal processing

A Operation and Monitoring of a statiq” -

A Shower reconstruction and analysis

>Cosmicsletector

A >Cosmicsletector
A Detector Unit constructior(**)
A Response tonip
A Coincidence studies
A Geometries study
A Operation and Monitoring of a station
A Shower reconstruction and analysis

First data available




Summer School for Astroparticle Physics
25-29 June 2018

A In collaboration with the ministry of education in Western Greece we organize
summer schodlor high school student16yr old).

A 15 students were selected

A Sudents were arranged in three groups and they were trained for a week in tl
Physics Laboratory of HOU.

A The three groups were assigned one task each:
A 1stgroup: Construction of aCosmicsletector
A 2nd group: PMT calibrationf a HELYCON detector module
A 3 group:HELYCON detector module uniformity and responsaifo

A Each group operated a station of the HOU array

A In September they will present the results in a workshop




1st Summer School in Astroparticle Physics
For High School Students

1stday: Lectures and visits to the telescope array

2nd ¢ 4t day:

A 1stgroup: construction of @Cosmicsletector unit
A 2nd group: PMT characterization and testing

A 3dgroup: Response of a HELYCON detector

5t day: Operation of a station by each group and shower reconstruction
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15t Group: construction of a&@CosmicdDetector

Cutting the fibers Placing the tiles Integration
.




2"d Group:PMT characterization and testing

Some lessons first Connecting electronics Acquiring pulses

Making plots

Dark box setup Watching the signal

Review
Electronics setup DAQ



