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@ High School Project on Astrophysics Research with

Cosmics

@ HiSPARC offers high school students the opportunity to
contribute to real scientific research.
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HiISPARC Station

Principle:

@ If multiple detectors are hit within a narrow time window,
these hits are deemed to be caused by particles from the
same shower.

@ We store coincidences and single rates.
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HiISPARC Station

@ Otherwise if no roof space
available
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HiSPARC Detector
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100 cm ' 67.3 cm

@ A = Scintilator

@ B = Lightguide

@ C = Adaptor piece
e D=PMT
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Detector mission
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HiISPARC Station

@ Master & Slave

combination Trigger on:
@ 2 or 4 detectors @ atleast 2 low signals
@ GPS timestamp @ at least 3 low signals or 2
@ 400 MHz sample rate (2.5 high signals

ns)
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}kg HiSPARC
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HiISPARC Array
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Science Park Array
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ata Acquisition
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@ data reduction
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Weather Station
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What do we store?

@ Timestamp
@ Signal
@ Event properties
o Baseline
Pulseheight
o Pulseheight
integral
@ Number of peaks

350

300

250

Signal strength [ADCcounts]

2004 JJ

@ Also: no thinning : ‘ ‘
0 20 40 60 80 100
CORSIKA Event time [ns]
simulations
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Monitoring & Control
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‘&H\SPARC

Station: 501 — Nikhef

@ Public Database

@ Application Programming
Interface

@ SAPPHIRE (HiSPARC
analysis framework)

@ jSparc (javascript library)

@ Jupyter Notebooks -> see
presentation Niek

@ Source codes available on — i
github — ’
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Where are we now?

Cummulative number of events
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@ ~140 stations
@ 3 PhD theses
(1in prep.)

@ teachersin
research
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Direction Reconstruction compared with KASCADE
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Search for a hot spot using science park array

Northing (meter)

R TR
Easting (meter)

@ Work of a high
school
teacher

LiMa significance [o]
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Reconstruction two detector station

@ 5nstime
difference

@ 10 meter detector
separation T

@ azimuth and P
zenith angles
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CR Energy Spectrum
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PhD thesis of Hans Montanus, in prep.
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@ Optimize energy
reconstruction

@ Only for Science

Park Array
D\s(_ﬂbulion
@ Combine density
and timing g
information oo,

(enlarged)

from Extensive Air Shower - Grieder
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~140 stations

over 6 billion events

open data system

analysis framework

online programming environment
over a decade of experience

no thinning CORSIKA simulations

Muon tomography steel blast furnaces
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~200°C |
|

~700°C | : Co,
Alternating
layers of
iron ore and

(a) Blast furnace (b) World's largest blast furnace in 1931
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