The COSMIX kit

Acquisition
* display

* storage

* GPS

* altimeter




COSMIX

https://www.cenbg.in2p3.fr/grand-public-scolaires/les-rayons-cosmiques-au-lycee/cosmix/

Designed by CEN-Bordeaux Gradignan

Case usable by a teacher or student without
any specific training

Simple: no tuning
Cost effective: material recycling

Portable: USB powered
Data free of background

Allows the existence of atmospheric muons
to be demonstrated

Visualisation of pulses with a simple
oscilloscope — Buzzer

Counting and data logging via arduino and SD card
Fitted with a GPS and altimeter

Status: 51 kits built, 25 of which circulating in hig h-schools, the rest mainly used by
professional scientists for outreach activities



Deposited -energy distribution

Thanks to the Csl density of 4.51, vertical muons deposit an energy of about 12 MeV
in each bar (see Figure). This is considerably more than what the natural radioactivity
can produce, so with a proper setting of the electonics the counting can be made
essentially free of background.
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Examples of measurements

* Scope S|gnals a smgle counter commdence between two counters

* Flights

" Pressure

.....................................

Counting

Counting rate

sor-

on a general aviatiénwhi?bigﬁué z(sﬁﬁmtgufé@?)" m) on an alrllner for a fllght at ~10 000m



Menu

Temperature
Pressure data
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&PS_Info
GPS data | 46, 2297/6,544
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Turning
Buzzer ON/OFF

Setting the run duration




Data format

e ! Ordinateur » Disque amovible (E:)

Nouveau dossier = Al @

»

Organiser v Partager avec v

o Faioic Nom Modifié le Type Taille

Bl Bureau

| COSMIX 01/01/2000 00:00

Document texte 3658 Ko

Fichier Edition Format Affichage ?

2015,07,14,14,07,57. 00, (*),110540,46. 230419, 6. 55180, 515, 28.7,96749,0,1,0,104,88,0
2015,07,14,14,08,00.00, (8),112125,46. 230380, 6. 55160, 510,28.7,96743,0,1,0,104,89,0 |
New Run

Mod: continuous Clock System : UTC

2015,07,15,07,15,10.00,(*),7294,-999.0,-999.0,-999,27.6,96947,
2015,0?.15,07,15,10.00,E*),7500,—999.0,—999.0,—999,2?.
2015,07,15,07,15,12.00,(*),9054,-999.0,-999.0,-999,27.
2015,07,15,07,15,12.00,(*),9445,-999.0,-999.0,-999,27.
2015,07,15,07,15,12.00, (*),9908,-999.0,-999.0,-999,27.
I2015 ,07,15,07,15,14.00,(*), 11808 -999, 0 -999. 0 999 27. ? 96949

2015,07,15,07,15,15.00,(*),12018,-999.0,-999.0,-999,27.7,96944
2015,07,15,07,15,16.00,(*),13331,-999.0,-999.0,-999,27.7,96944
|2015,07,15,07,15,16. 00, (*),13742,-999.0,-999.0,-999,27.7,96944
2015,07,15,07,15,17.00, (*) ,14005,-999.0,-999.0,-999,27. 7, 96944
2015,07,15,07,15,17.00,(*),14756,-999.0,-999.0,-999,27.7,96938
2015,07,15,07,15,18.00,(*),15179,-999.0,-999.0,-999,27.7,96941
2015,07,15,07,15,18.00,(*),15346,-999.0,-999.0,-999,27.7,96944
2015,07,15,07,15,18.00, (*),15859,-999.0,-999.0,-999,27. 7, 96944
2015,07,15,07,15,19.00, (*),16924,-999.0,-999.0,-999,27.7,96941
2015,07,15,07,15,20.00,(*),17080,-999.0,-999.0,-999,27.7,96932
2015,07,15,07,15,21.00,(*),18565,-999.0,-999.0,-999,27.7,96938
2015,07,15,07,15,22.00, (*),19296,-999.0,-999.0,-999,27.7,96938
2015,07,15,07,15,22.00, (*),19450,-999.0,-999.0,-999,27.7,96932
2015,07,15,07,15,22.00,(*),19917,-999.0,-999.0,-999,27.7,96946
2015,07,15,07,15,23.00, (*),20695,-999.0,-999.0,-999,27.7,96935
2015,07,15,07,15,23.00,(*),20849,-999.0,-999.0,-999,27.7,96941
2015,07,15,07,15,24.00, (*),21651,-999.0,-999.0,-999,27.7,96941
2015,07,15,07,15,24.00, (*),21920,-999.0,-999.0,-999,27.7,96943
2015,07,15,07,15,25.00,(*),22187,-999.0,-999.0,-999,27.7,96946
2015,07,15,07,15,25.00,(*),22391,-999.0,-999.0,-999,27.7,96938,
2015,07,15,07,15,26.00, (*),23149,-999.0,-999.0,-999,27.7,96938,0
Clock AdJustment 1 seconds
2015,07,15,07,15,27.00, (*),24128,46.
2015,07,15,07,15,28.00, (*),24941,46.
2015,07.15.0?,15,28.00,(*),25235,46.
2015,07,15,07,15,30.00, (*),26956,46.
2015,07.15,0?,15,31.00,5*),27961,46.
2015,07,15,07,15,31.00,(*),28534,46.
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CO0O0O000OQ

228740,6.55210,-5,27.7,96943,0,
228691,6.55129,8,27.7,96940,0,
228691,6.55129,8,27.7,96937,0,
228721,6.55319,-18,27.
228729,6.55300,-17,27.
229621,6.54790,379,27.

2015,07,15,07,15,32.00, (*),29016,46.
2015,07,15,07,15,32.00, (%), 29456,46.
2015,07,15,07,15,33.89,(5),29612,46.

229621,6.54790,379,27.
229640,6.54689,389,27.
229640,6.54689,389,27.

4 |
!

y, mo, d, hr, min, s, (GPS sat.), Ton*(1/100 s), lo ng, lat, alt (m), T(°C), P(Pa), Trl, Tr2, Trl NTr2, C1, C2, C1NC2

* time lapse since powered on






