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IPPOG  organized workshop



Workshop: Inventory of worldwide       
(Europe/US) activities

– Permanent Cosmic Ray setups

– Non-Permanent (classroom) activities

– Smaller units: spark chambers, cloud chambers, cosmic arch



Permanent setups

HiSPARC
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Af t er  MRPCs const r uct i on at  CERN

St udent s
Local  r esponsi bl es
Teacher s 

compl et e t he t el escope i nst al l at i on 
and put  i t  i nt o oper at i on

Di dact i c and Resear ch act i vi t i es:
Phase I :  when a school  ent er s EEE

Thi s i s a second chal l engi ng and 
st i mul at i ng exper i ence f or  bot h 
st udent s and t eacher s,  wher e t hey 
r eal i ze t hey ar e t aki ng i n char ge a 
st at i on of  a wi de cosmi c r ay 
obser vat or y.

Many of  t hem wi l l  f eel  t he commi t ment  
f or  t he whol e st udi es and al so at  t he 
Uni ver si t y t hey keep bei ng i nvol ved,
Especi al l y t he ones choosi ng 
sci ent i f i c degr ees.

EEE

Showers of Knowledge

Skyview



Non-permanent 
setups

The « COSMIX » case

 Two l w h = 16 3 2 cm3  

   CsI(Tl) bars from Amcrys 
 

 Hamamatsu PIN diodes 
 

 Consumption ~300 mA 

 5V power (e.g. from laptop) 

    7000 mAh battery for 

      mobile measurements 
 

 Unit cost ~2 k€ 

    Half for the 

      scintillator bars alone 

    First detectors built using 

        Fermi-GLAST spares 
 

 Case 

    Weight < 4 kg  

    Dimensions: ~44 36 12 cm3  
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Display 

CsI(Tl) bar 

CsI(Tl) bar 

Electronics 

DAQ 
• Display  

• Storage 

• GPS 

• Altimeter 

Control 

COSMIX (France)
Detecta (Spain)
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Detector Kit

Hardware

4 counters w/PMTs

Power box (low voltage)

DAQ (developed by FNAL)

GPS w/antenna

Temperature & pressure 

sensors

Cables
(Raspberry Pi w/EQUIP)

DAQ creates formatted message sent to a computer & collected in text data file 

through USB interface. EQUIP computer commands set parameters for each 

investigation, monitor data stream & display parameter settings & other info.

Quarknet (USA, worldwide)

Gigantos (Sweden)

  

Fluxlite 4(Sweden)
The cosmodetector apparatus 

• 3 scintillator plates with 

      a photomultiplier (PM) on top 
 

• A DAQ system to trigger on 2-

fold or 3-fold coincidences to 

remove background 
 

• A Labview interface to steer the 

detector, monitor data taking 

and record data (ascii format, 

no GPS/accurate timing 

information) 
 

• A movable « cosmic wheel » to 

look at the cosmic muon 

zenithal distribution 

Laptop included – unit price: ~6-7 k€ 

Cosmodétecteur (France)

Radley Cosmic Ray
Project



Combining experiments

  

9

Scientific diversity: ASTRO/COSMO 
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 → millions of photons at E>TeV, 

arriving simultaneously 

at the top of the atmosphere, 

spread worldwide!

Let us hunt for coincidences!

Is there a role for IPPOG here?
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Users World-Wide

Addis	Ababa

Cinncinnati

Tbilisi

Tokyo

Taipei

U.S.	Congress

Thailand

Vancouver

Radley	College	UK

International Muon Week

The QuarkNet members who are involved in International Muon Week 
(IMW) wish to share data between CRMD users from all over the 
world. By sharing data this way, we are developing the CRMD 
community and connecting students all across the world.

Is there a role for IPPOG here?

Combining experiments



Is there an additional role for IPPOG here?

Combining experiments

First you need a Cosmic Ray detector
If you do not have a detector and want 
to join either
QuarkNet for the U.S. or 
Netzwerk Teilchenwelt for Germany

http://quarknet.i2u2.org/
http://www.teilchenwelt.de/


Combining projects
Tantalizing questions on the home pages:
• What are they?
• Where Do they come from?
• Where do they get all that energy?
• How often do they arrive?
• How do we see them

Are not really addressed by the activity (likely in class)

Helping Develop America’s Technological Workforce

M. Bardeen, Cosmic Ray Meeting, February 2017 

Users World-Wide

Addis	Ababa

Cinncinnati

Tbilisi

Tokyo

Taipei

U.S.	Congress

Thailand

Vancouver

Radley	College	UK

International Muon Week

Cosmic Rays:



IPPOG Vision 2015 
Our international initiative will provide opportunities for teachers and their 
students to develop and expand their scientific research skills using authentic 
experimental data. 
We plan a web portal as the entry point for an international network of our 
cosmic ray projects for education. 
Cosmic ray studies are based on a classroom vision where teachers create 
learning environments that provide students with opportunities for engagement 
in science. 
Teaching strategies emulate closely the way scientists build knowledge through 
inquiry. Students develop scientific knowledge and habits of mind to make sense 
of the world using real experimental data. 
Depending on the project, resources include background information, data, 
analysis tools, educational scaffolding for student investigations, a place to post 
results and more. 
While a detector is not required to participate in our projects, we provide access 
to detectors or information about how to build or purchase detectors. 

My question to you: Is there a difference between this vision and 
(expansion of) the Quarknet cosmic ray programme? 



In addition: Masterclasses using 
scientific data 

Address the questions:

COSMIC RAYS:
• What are they?
• Where Do they come from?
• Where do they get all that energy?
• How often do they arrive?
• How do we see them



Possible IPPOG Roles

• Scientific masterclass support (similar to LHC)
• Community building by organizing workshops as we did 

in Rome
• Supporting collaboration and outreach using the 

permanent setups (EEE, HiSPARC, Showers of 
Knowledge,…). 

• International Muon Week seems to be handled well by 
Quarknet

• International Cosmic Day seems to be handled well by 
Desy and Quarknet


