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What do we do?

* AS.L. project

* About 100 students of the last three years of the scientific
course

* Students are divided into groups of 3-4 people each

* Daily controls to the detector

* Guided visits to the detector during opendays

* At the beginning of each school year we give a
presentation of the project to the third-year students

* Afternoon courses of modern physics

* Participation to the run-meetings



Activities done

* Forbush individuation
* Measurement of the mean lifetime of the muon : t=2.24us + 3%

This year:

* Construction of the chambers of the new detector at CERN
laboratories

* Efficiency measurement for all three chambers

* Orientation towards the geographical North

* Notte dei ricercatori

* International cosmic day



Efficiency Measure

Establish telescope chambers reliability

First we studied the operating instructions

We measured the efficiency of all three chambers, it took
three mornings, each morning a chamber

Thanks to an analysis program we determined the efficiency
for each of them and working voltage

Finally we wrote the handbook for procedures to be followed
before operating the new detector.
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Efficiency Middle Chamber
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Orientation towards the geographical North

* Before the run begins

* We measure the angle compared to magnetic north with the aid of a compass

* We determine the Magnetic declination, which is the angle between true north and the
horizontal trace of the local magnetic field

Calculate Declination

* Date 2017-11-18
Latitude: s S@N e Latitude 44.30270° N
Longitude: oWO * Longitude 11.21504° E
) . Elevation 0.0 km GPS
| * Model used IGRF12
Date: Year 2016 v Month s -  Day 16 * Declination 2.92° E changing by
‘ *0.12° E per year

Model: WMM (2014-2019) '®IGRF (15690.2019)

Result format: o HTML XML Ccsv FPDF




* General presentation

* Guided tour to detector

* Teaching physics to children was a
very exciting experience

* People were extremely involved!



Discover Cosmic Rays . .

INTER

November 30 .| 2017

Liceo L. Galvani-
Via Castiglione 38 - Bologna .
B L R gl u@ﬂ .

F e - O e g T e
109700 egistration : el / A O & ™

09:45 Greetings from School birector L'C%ﬁm"i Prof. Giovanna Cantile
10:00 Vldyo connectlon between EEE headq rters 4

_ 10:15 Greetings from Prof. AZichichi . . - S
10:30 Dott P La Roeca& Dott. M.Trimarchi i e . . -
“Introductlon tqeosmlc rays measurlng the zenlth angle dlstrlbut|on of air L g
shower partlcles o~ m e S o N
11:00 Data Analys,ls = »

12:00: General discussion of results with other ‘grq{xps worldwide : :
B O O D = » 3 o ' % - - $ -
D o) orla o o {
'.‘- : d -‘ -'o- a ° CENTRO
o Bolog FERMI
e firy
pi//ece.centro “Luigi Galvani”
(O




1400

1200

1000

800

600

400

200

0

Monte carlo

1 3 5 7 9 1113151719 21 232527 29 31 33 3537 39 41 43 45 47 49 51 53 55



1400

Monte carlo
1200
1000
800

600

400

. H |H |
| |||||.

0
1 3 5 7 9 1113151719 21 232527 29 31 33 3537 39 41 43 45 47 49 51 53 55

3500

Experimental Data
3000
2500
2000
1500

1000

500

135 7 911131517192123252729313335373941434547495153555759616365676971737577798183



1,2

=

0,8

0,6

0,4

0,2

Zenith angle ©

1400

1200

1000

800

600

400

3500

3000

2500

2000

1500

1000

500

0 |
135 7 911131517192123252729313335373941434547495153555759616365676971737577798183

Monte carlo

200 H
o |

1 3 5 7 9 1113151719 21 232527 29 31 33 3537 39 41 43 45 47 49 51 53 55

Experimental Data




1,2

=

0,8

0,6

0,4

0,2

1,2
1,1

0,9
0,8
0,7
0,6
0,5
0,4

°°
LLTTT T PTrS cos2 0
- o..8:.°°3
0900.
Zenith angle ©
0 5 10 15 20 25

Linearized Data

y=1,2517x - 0,2408
0,4 0,5 0,6 0,7 0,8 0,9

e
L")
00008.0..
@
° Yo
’0900.
30 35 40
1,1

1400
1200
1000
800
600

400

200 ”
o |

Monte carlo

1 3 5 7 9 1113151719 21 232527 29 31 33 3537 39 41 43 45 47 49 51 53 55

3500

45

3000

2500

2000

1500

1000

500

1,2 °|

Experimental Data

135 7 911131517192123252729313335373941434547495153555759616365676971737577798183



Our experience at CERN
laboratories
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* We met other people sharing the same interests

* The afternoon lessons were very interesting and
challenging, providing further information and feedback
aimed to broaden our perspectives

* We understood what being a researcher really means

* We appreciated the introduction of run-meetings

* We would like to better understand the actual
contribution of our work, the scientific results until now as
well as future projects.
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Thanks for

your
attention!




