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Educational  kit usable by any high-
school  physics teacher without 
special training. 
Allows the existence of cosmic rays 
to be demonstrated
- Visualization of pulses with 

oscilloscopes available in all 
   french high-schools
- Counting and datalogging  via an 
    Arduino-based acquisition system  
    on an SD  microcard
Fitted with a GPS and altimeter 
sensor 
Advantages:

                       COSMIX (D. Dumora & BL)
                                http://www.cenbg.in2p3.fr/Les-rayons-cosmiques-au-Lycee,970

- Low  cost  1200 euros: recycling of  prototype Fermi (aka 
GLAST) detectors +electronics

-    Ease of use
-    Portability (powered by USB)
-    No background (Edep~ 12 MeV for muons)
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Press release on flaring 3C 454.3
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The COSMAX toolkit

• Building upon the unique properties of the LAT data
• Suite of python scripts allowing a simple exploration and 

manipulation of the LAT data by non-experts. 
• Preinstalled on a VMWare virtual machine or available as a linux 

tarball 
• Functionalities: 

– data download
– exploring the data with fv
– creation of sky maps, animations, light curves, exposure maps…
– display the Fermi blog 
– spectral fitting

• Advertised to physics teachers, amateur astronomers and 
(mostly french) scientists in the field of high-energy 

astrophysics.  
• Tutorial: ftp://www.cenbg.in2p3.fr/astropart/VM/cosmax_english.pdf
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The Fermi-LAT data

Explore a weekly data file with the command fv (fits viewer)
 fv fits_file/lat_photon_weekly_w074_p302_v001_filt.fits
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Cosmax VMWare
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Functionalities

• fetch   (retrieve data from FSSC)
• create_map (create map with or w/o selections)
• fetch_sat  (retrieve satellite data)
• create_light_curve  (create aperture-photometry lc)
• create_exposure (create exposure map)
• create_movie (create animation)
• fetch_fermi_blob (displays fermi blog) 
• fit_spectrum (fit spectrum)
• MET2date, MJD2MET (convert mission time into MJD)
• hist (create 1D histogram) 
• fluence (compute fluence of a GRB)
• update (update the whole package)
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GRB 080916C
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                The first Fermi masterclass
                           Nov. 19, 2015



CTA  10-2017 Benoît Lott

First masterclasses

• One-day event in 2015, 2016.

~70  students in France. Similar events in Italy.

• Theme: « Black holes » (as seen by the Fermi-LAT)

• Study of the bright flare of 3C454.3 in Nov. 2010 and 
GRB 080916C (maps, lightcurves, computation of 
luminosity or fluence), Some published 
results/figures were replicated. 

• Very positive experience according to all parties

• Some interest by the media 
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Flux and luminosity

Flux  
= Flux  (ph cm-2 s -1)
  = Number of collected photons
  = Collecting area (cm2)
 = Collecting time (s)

Energy flux  
= Energy flux (W cm-2)
 = Mean photon energy (MeV)
1 MeV= 1.6 10-13 J 

Fluence  
= Fluence  (J  cm-2 )
  = Number of collected photons  
  = Collecting area (cm2)

Luminosity  
 = Luminosity  (W)
 = distance (cm)
Luminosity of the Sun: 4 1026 W
Luminosity of the Milky Way: 5 1036 W

 

• The number of photons emitted in a 
cone per second remains constant and 
thus is independent of the distance to 
the source.

•  At a given distance, the area of a 
sphere intercepting the cone scales as 
the square of the distance. 

• So the number of photons per square 
cm and second  (= the flux)  is 
inversely proportional to the distance 
squared ("inverse-square law"). 
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Some highlights

week 74
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Conclusion

• Interested in using cosmax?

   Feedback, suggestions welcome.

• You may consider doing masterclasses with  
some of your data. 
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