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A simple scintillation detector is described configured for Cosmic 
Radiation (CR) detection by muon counting.

The muon production process from CR interaction with upper 
atmosphere is described. 

Some initial results will be presented, along with some student work.

September 15 - 17
Paul Hearn
BAA Radio Section Astronomy Director

EUCARA23
Astropeiler Stockert



Energetic cosmic events produce 

cosmic radiation.  Primarily 

Protons moving nearly at the 

speed of light.

e.g., Supernovae — exploding 

massive stars.

This one: Supernova explosion 

giving birth to a black hole.  

Oct. 2022

More on this event later……



Another source….

Solar cosmic radiation, high 

energy particles (predominantly 

protons) emitted from the sun.

Source: nasa.gov License: Public Domain

This is particularly interesting 

as many of us observe other 

solar phenomena and opens 

avenues of corelation. 

Muons are thought to be generated with 

the mean energy of 6 GeV (6 x 109 eV) at 

an altitude of 15km.



One interesting fact 
about muons



SIMON SWORDY (U. CHICAGO), NASA

A muon moves at 
99.9998c the speed of 
light, it experiences time 
dilation. In our time 
reference it would only 
get around 700m as the 
muon lifetime is only 
2.2uS.

However in its time 
reference it can travel 
~15km.  It therefore has 
time to reach ground level 
and be detected.

Time dilation



Particle Physics revision…
At sea level, the most abundant cosmic ray secondary 

particles are muons



Artistic view of a cosmic rays shower. Credit: ASPERA/Novapix/L.Bret/Hearn

Brian Resnic vox.com
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Solar Cosmic Radiation 1983 – 2013 a 30year context
Daniel Wilkinson



A muon detector will detect 
background - β, ϒ and µ-

Radiation.

Q.   How can we discriminate 
between random background 
(β, ϒ) and a cosmic muon 
evets.

A.   Stacked detectors.  

An event registered on both 
detectors within 30uS will be 
a muon and not local random 
background. 



Assembled detector, 
no enclosure

A Silicon 
Photomultiplier 

is used as the 
detection 
element



The 

The scintillator is 50x50x10mm 
Peak emission at 420nm
Bicron BC408

The pulse hight from the SiPM 
is a function of the muon 
energy and the path length in 
the scintillator block.

Max path ~20mm
Min ~2mm
Solid angle ~135°

We can assume that muons 
deposit  2-3MeV/cm (density 
1g/cm2



Observations



Mark Prescot 
(Kent UK)

July ‘22 Dec. ‘23

Muon count July –
Dec. 2022

Note the higher 
mid-day and 
summer count 
rate.

Dec. ‘22



One year muon count data

Muon count 
decreasing

Sunspot count 
increasing

Neutron count
decreasing



Mark Prescot (Kent UK)

Muon data for 
December 2022 
corelated with GEOS 
x-ray flux.

Possible corelation with 
C class glancing blow 
event on 18th

The M class on the 14th

and 15th was not earth 
directed.

Scope for further data 
analysis



In the early-morning hours of today,
14 October 2022, astronomers using
the Gemini South telescope in Chile
operated by NSF's NOIRLab observed
the unprecedented aftermath of one
of the most powerful explosions ever
recorded, Gamma-Ray Burst
GRB221009A. This record-shattering
event, which was first detected on 9
October 2022 by orbiting X-ray and
gamma-ray telescopes, occurred 2.4
billion light-years from Earth and was
likely triggered by a supernova
explosion giving birth to a black hole.

Record-breaking gamma-ray burst possibly 
most powerful explosion ever recorded



Mark Prescot (Kent UK)

Note a change in 
character from the 
point at which the 
GRB arrived. 
Lower frequency 
with a much 
clearer oscillation 
and a slight 
reduction to the 
count

Data from an dependant researcher using a muon Detector (9th & 10th Oct. ’22)



Dillen Scott
Satalite High School FL

Objective:
To gather data at varying 
altitudes and use the 
collected data to 
accurately determine 
the half-life of muons.





A great project for:

• UTC/undergraduate teaching.  

We already have a number of universities using the 
MIT/UKRAA muon detector.

• Academic/Amateur collaboration, this has already started.  

• For developing data processing skills.



End
thanks for your attention
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