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Extreme Energy Events:

impacts on didactic and science awarness
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EEE: Frontier Science and OQutreach

The EEE observatory was born in 2004
with a the challenging scope of both
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¢ Enhancing Science Awarness by

% Involving High Schools into the
Project

+ Bringing students to participate
to a real experiment and to the
Research environment
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- A + Giving teacher and students new
11 Progetto EEE prevede la messa in funzione nelle Scuole italiane di rivelatori di particelle per studiare i raggi cosmici. t o ol S t o t e ach and 1 e arn S C i enc e

Noi viviamo immersi in un flusso di raggi detti cosmici in quanto vengono dalle zone pin lontane dello spazio. Questi raggi.
che viaggiano per milioni e milioni di anni, sono essenzialmente protoni e sono la "cenere” del Big Bang.

Alla loro esistenza sono legati temi di stracrdinario interesse, come il clima e 1'origine ed evoluzione della vita. Gli apparati
installati nelle Scuole riveleranno gli sciami di particelle sub-atomiche e sub-nucleari prodotte dall’interazione dei raggi

cosmici con gli atomi dell’atmosfera terrestre. Si potranno identificare sciami di grande estensione in correlazione temporale * Dr i v ing d i r e C t 1 y t e ache r S updat e

[anche su un’intera citta e su citta diverse) originati da raggi cosmici di altissima energia.

Questa ricerca aiutera a comprendere la loro - ancora misteriosa - origine. Gli studenti e i loro insegnanti potranno partecipare 3 3

a questa impresa scientifica in tutte le varie fasi: dalla costruzione del loro rivelatore, che effettueranno al CERN a Ginevra (il and s c 1 enc e p er c ept 1 on
pit importante laboratorio mondiale di ricerca sulla fisica sub-nucleare), alla sua messa in operazione, alla raccolta dei dati,

alla loro interpretazione. presentazione e pubblicazione.
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From early times to EEE 2017 :the observatory expansion
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¢ 4INFN + 2 CERN

Altamura (BA)
Ancona
Arezzo

Bari

Bologna

Cagliari

Catania
Catanzaro
Cosenza
Frascati (RM)

Grosseto
Grottaferrata (RM)
L'Aquila

Lecce

Lodi

Lodi

Parma
Paterno (CT)
Reggio Emilia
Roma

Salerno
Salerno
Savona

Siena
Teramo
Torino

Trapani

Treviso
Trinitapoli (BAT)
Viareggio (LU)

Vicenza

Liceo Cagnazzi

Liceo Classico C. Rinaldini
ITIS G. Galilei

Liceo Scientifico A. Scacchi
Liceo Scientifico E. Fermi
Liceo Classico L. Galvani
Liceo Scientifico L.B. Alberti
Liceo Scientifico Michelangelo
Liceo Scientifico A. Pacinotti
ITIS S.Cannizzaro

IIS E. Fermi

Liceo Scientifico G.B. Scorza
Istituto Tecnico E. Fermi
Istituto Salesiano Villa Sora

[IS A.Manetti (2 telescopes)
Liceo Scientifico B. Touschek
Liceo Scientifico A. Bafile

ITIS A. D'Aosta

Liceo Scientifico G.Banzi Bazoli
ITIS E. Fermi

Liceo Classico Palmieri

Liceo Scientifico G. Gandini
ITIS Volta

Liceo Scientifico G. Marconi
Liceo Scientifico E. Fermi

IS L. Nobili

ITIS H. Hertz

Liceo Classico P. Albertelli
Liceo Scientifico G. Da Procida
Liceo Stat. "Regina Margherita"
Liceo Chiabrera - Martini

ITIS Ferraris-Pancaldo

Liceo Scientifico O. Grassi
Liceo Galilei - Istituto Sarrocchi
I1S Alessandrini - Marino - Forti
Liceo Classico M. d'Azeglio
Liceo Scientifico G. Ferraris
Liceo Scientifico G. Bruno
Liceo Scientifico A. Volta

Liceo Scientifico V.Fardella
Liceo Duca degli Abruzzi

IISS S. Staffa

IIS Galilei - Artiglio 3
Liceo Sc. Barsanti e Matteucci
Liceo Quadri



The unexpected (and very welcome) case
of the online EEE schools

Since 2012

¢ Requests for joining EEE overtake
the telescopes construction rate!

¢ New EEE Phase with “telematic” access
to the experiment has been open

+ 43 schools! ...growing
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ANCONA

BITETTO (BA)

BRA (CN)
CALTANISSETTA
CARCARE (SV)
CARIATI (CS)
CASTELVETR. (TP)
CASTROLIB. (CS)
CATANIA
COLLEFERRO (RM)
GARDONE V.T. (BS)
ISEO (BS)

11ISS Nervi Gailei

Liceo Scientifio Galilei

Liceo Statale E. Amaldi
Liceo Giolitti Gandino

Liceo Scientifico Volta

Liceo Giuseppe Calasanzio
Liceo Scientifico Stefano Patrizi
Pantaleo-Gentile-Cipolla
Liceo Scientifico S. Valentini
IISIT Marconi

ITI Cannizzaro

1IS Carlo Beretta

I1S Giacomo Antonietti

LAMPEDUSA-LINOSA (AG) Ist. Pirandello

LANCIANO (CH)
LIVORNO
MAGLIE (LE)
MILANO
MONCALIERI (TO)

Liceo Scientifico "Galilei"
Liceo Scientifico Enriques
Liceo Leonardo da Vinci
Liceo Vittorio Veneto

IIS Majorana-Marro

MONTEROTONDO (RM) Liceo Scientifico Peano

OSIMO (AN)
PALERMO
PALERMO
PALERMO
PARABIAGO (MI)
PETRALIA (PA)
POTENZA
QUARTU (CA)
RAPALLO
REGGIO CAL.
RIMINI

ROMA

ROMA

ROMA

Liceo Campana Osimo
Liceo Benedetto Croce
Liceo Garibaldi

ITIS Vittorio Emanuele Il
Liceo Scientifico Cavalleri
ITIS Pietro Domina

Liceo Scientifico Pasolini
1SS Primo Levi

IIS Giovanni da Vigo Recco
Liceo Scientifico A. Volta
Liceo Statale "Serpieri"
Liceo Scientifico Righi
Liceo Giulio Cesare

Liceo Scientifico Fr. D’Assisi

SAN GIOVANNI IN FIORE (CS) Liceo S.Giovanni in Fiore
SAN GIOVANNI VALDARNO (AR) ITIS G. Ferraris

SALUZZO
SASSUOLO
SEREGNO (MB)
TORINO
TRENTO
VIMERCATE (MB)
VOGHERA (PV)

Liceo Bodoni

Liceo A.F. Formiggini

Collegio Ballerini

Liceo Gobetti Segre

Liceo Sc. Leonardo da Vinci
Liceo Scientifico A. Banfi

Liceo Scientifico OSA Maserati



Didactic and Research activities:
Phase I: when a school enters EEE

A group of

¢ 4 students
¢ 1 or 2 teachers

build at CERN their 3 MRPCs
They work together with researchers

in areal physics experiment
environment.

Students lives this experience
enthusiastically.



Didactic and Research activities:
Phase I: when a school enters EEE

After MRPCs construction at CERN

Students
Local responsibles
Teachers

complete the telescope installation
and put it into operation

This is a second challenging and
stimulating experience for both
students and teachers, where they
realize they are taking in charge a
station of a wide cosmic ray
observatory.

Many of them will feel the commitment
for the whole studies and also at the
University they keep being involved,
Especially the ones choosing
scientific degrees.




Didactic and Research activities:

Phase I1: when a school enters the RUN

1g 1610 Total number of candidate tracks vs months of data acquisition
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Since 2014 EEE is taking coordinated RUN with the whole set of operative

stations involved.

Students are a key point which brought to the 100 Mtracks/day threshold

reached!



Phase I1: when a school enters the RUN

Pressure
reducer

Manometer

Manometer

SFg
Freon 134a

Data taking and Shifting like a researcher

SFe

FREON
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Each day students check:

¢ Data Acquisition

¢ Gas System

¢ High and Low Voltages

|| 27332 {-0,688049 Jo.219837 Jo,265408 Jo. 196232 |
Low_¥_RPC1  Low_V_RPC2 Low V_RPC3 Power_Board St Enable
5= SEI s- 51 o C=
43 43 43 4l on O
33 33 £ 3l - -
2= E= =
0= 13 13 stop
n:. n:l o=

And solve simple issues while
informing researchers about
unexpecterd behaviours or out of

range values




Phase I1: when a school enters the RUN
Data taking and Shifting like a researcher

Scuola:

The data are
saved on a

" S . TORI-04 o
Codice EEE dell'lstituto Scolastico onl ine elog
Operatore: usn Croci |
Nome e Cognome di chi inserisce i dati lvan Gnesi Where all
MRPC1 HV_POS (V): 5043 school are
MRPC1: misura Alta Tensione [+] (valore di esempio: 9100) h bl
MRPC1 HV_NEG (V): 8432 searcha e
MRPC1: misura Alta Tensione [-] (valore di esempio: 9100)
MRPC1 | POS (microA): 0121
MRPC1: misura Corrente [+] (valore di esempio: 0.03 [usare il punto per i decimalil) . St d t
MRPC1 | NEG (microA): 0.160 uaents
MRPC1: misura Corrente [-] (valore di esempio: 0.03 [usare il punto per i decimali]) . Che Ck also
MRPC1 LV (V): 4
MRPC1: misura Bassa Tensione (valore di esempio: 4.5 [usare il punto per i decimali]) 4'2| Strlp
Front-End LV (V): -7 distribution
valore di tensione applicato ai front end (campo "SenseLowVolt") (es.: 2.03) . d
SF6 (press): 9.2 ana env.
Pressione del Gas SF6 (letta sul mixer nel display n.1) (valore di esempio: 3.5) . paramet ers
C2H2F4 (press): 105
Pressione del Gas C2H2F4 (letta sul mixer nel display n.2) (valore di esempio: 4.1) .
SF6 (flusso): 30.5
Flusso del Gas S5F6 (letto sul mixer nel display n.3) (valore di esempio: 30.0) . o _
C2H2F4 {ﬂusso) 30 6 TDZ;DD’ A Cru,rlv-:lmghl B - Chamber 1 Left C - Chamber 3 Right D - Chamber 3 Left
Flusso del Gas C2H2F4 (letto sul mixer nel display n.4) (valore di esempio: 30.2) : ] il
Temp (C): 26 e
Temperatura nella stanza del Telescopio (esempio: 22.3 [non mettere I'unita’ di misural) . o0
Press (mbar): 082 o,
Pressione Atmosferica (inserire il valore in mbar, ad esempio 980) 'K
Rate {HZ): 56| = 7“ i mr‘:mmgm S @ 65 o 65 10 105 tio_1is 10 135 130
Rate indicativo di acquisizione del Telescopio (valore di esempio 32) W I il ‘

Binary File Events Read
i £:\Data\2014-12-12\TORI-04-2014-12-12-00032 bin o || || © A Events
O o

r First 1000 Events. LILD
i o]

| Animate




Phase III: students measuring fundamental parameters for
data analysis

EEE Telescope: orientation respect to magnetic nord (B angle)

Students and teachers,

3D VIEW

VIEWPOINT

TOP VIEW

together with researchers,
perform the measurements of

¢ telescope orientation
¢ chambers efficiency

which are then included in
EEE telescope parameters
and used for analysis

SCIuUpP

SCI DOWN

Scintillators in position 2

SCIUP
+—p

MRPC 18

SCI DOWN

MREC 11
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Hw and Sw controbutions from schools

Scatola in alluminio per alimentazione negativa
EMCO Q10IN-5 Eupony:
= I~
R1
RECTIFIER & S
OSCILLATDR < 160
MALT[PLIER Iir| & LEMO V-
< R2 o
1M
* HLCH yOLTacE R3 > .
TRANSFORME 1MQ MRPC
I LEMO I-
EMCO Q101-5 (LE“D I+
R3 Iagrpe -
= g% -
R2
T RECTIFIER & S i LEMO V+
0SCILLATOR MOLTIPLIER i 'S 1 MQ N
< R1
5 <160
WICH UDLTAGE =
TRANSFORMER LEMO HY+
Alimentatore di bassa tensione

Multimetro con impedenza
d'ingresso > 10 MQ

¢ A feedback system for
controlling the teelscope
MRPCs High Voltage
(ongoing%

¢ An automated scale for
checking the remaining gas
and automatically plan
bottles turnover

Contenitore in alluminio della MRPC

Teachers and students often
also take in charge
activities according to
their specific courses.

The outcomes often serve as a

solutions and upgrades for
the observatory.

PTR — A T ST ST
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Phase IV: “telematic” school activities:
Remote Shifting

TORI-03 - TeamViewer - Free license (non-commercial use only)

w - b4

Recycle Bin  TeamView
12

\ ' m "
actions ~ g view - Z! Communicate ~ [y Files 2 Extras - EH - &

Virtual We. Statior - o
et EEE Data Acquisition - TORI-03-2017-02-11-00089.bin -

1 File Modify Display Settings Window Communication Climate Reports Internet METAR Wunderground Servers Help Upgrades

=5 82092 27

File Edit Help

Run | Station | Configuration

EEE Data
Acquisition

Firefox

EEE Data
i Acquisitio...
]

memento.bit

EEE Data
Acquisition...

(=]
EEE
Histogram...

SHAREit

Your Town, USA
| Live Weather

-0 ;‘\“mr I
Omps
N (0°)

Gust Omps

SL Barometer

" A B a )

Rat
Rain Today
Hourly
Wonthly
Total:  0.00mm

R

in Humidey

In Humidity

32.00

Chiavetta Weather Rate Monitor
Internet 17 9:10pm r - — )
A WINDS CURRENT ALMANAC Y
LibreOffice Humidty: 58 Sunrise: 7:34am U Uy \ »"
44 » A nt Sunset
Vind Chill
Mglla VW E- e 9 -

Min Events per Run

50000

Average Rate Run No, Acquired Events

= 59.41Hz 116 34113

Binary File
. ;
e - | | | TOR-03-2017-02-11-00089.bin
¥ Auto Restart 3 0 ]

Parameters should be set before pressing <START>

STOP

Current Time Start Time Stop Time

21000 | 210021 21:10:00 O EXIT
11/0272017 11/02/2017 11/02/2017

BitTorrent Sync Beta =

Status Receiving Sending Progress

S ®HBE O e

Telematic schools often start shifting on existing telescopes by remote

access. This helps creating

¢ joint venture among schools

¢ group working

¢ enhancing the perception of participating to a wide, non-local
experiment.
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Phase IV: “telematic” school activities:
Portable cosmic rays detectors

COSMIC BOXES

Are 2 plane
| scintillator
My detectors read

COSMIC BOX

. progetto EEE |1}
{3

by SiPM a ¥ (i -
1 | *"i ) B
6 schools are I '5‘44,08 L]
regularly 1 O* ,
using since k| ; > eee A
2010. -/

20 more CB are

‘ e 36 |2 «"“ya“ belng built
s D.‘~ ‘J . ;
' ¢ Stat & Prob
‘= ¢ Acceptance
¢ CR flux
¢ CR ang. Distr

¢ EEE telescope
acceptance

¢ Electronics
and sw
development 13



Phase V: bringing the students to Data Analysis:
The Open Data Quality Monitor

Progetto Extreme Energy Events - La Scienza nelle Scuole

Last data EEE Monitor Daily report

transfer

Ultimo aggiornamento: ore 10:35 - domenica 12 febbraio 2017 [by e3monitor]

ELOGBOOK delle SCUOLE peril RUN 3 ELOGBOOK dello SHIFTER Automatic Shift REPORT Automatic Shift Repor ¢ ARCHIVE

Home Page EEE Masterclass Download the Excel Sheet New DB Interface Connectivity Repor.

Telescope [EEE Monitor] RUN 3 - Data taking - Day number: 104 Run report
P Total number of candidate tracks (X*2<10) in the database: 36970959853
name Quest: tabella mostra la situazione dei telescopi in acquisizione:

In vere ¢« sono indicati i telescopi in presa dati e trasferimento nelle ultime 3 ore e con parametri di acquisizione ragionevoli nell'ultimo run analizzato.
In giallo rono indicati i telescopi in cui trasferimento e/o acquisizione sono sospesi da pit di 3 ore o con tracce (X*2<10) minori di 10 Hz nell'ultimo run an :lizzato.
In rosso s.no indicati i telescopi in cui trasferimento e/o acquisizione sono sospesi da piu di due giorni o con tracce (X*2<10) minori di 5Hz nell'ultimo ru'i analizzato.

Ultima Entry
c . Nome dell'ultimo | Numero Files nell'e-logbook
File trasferito |trasFeriti oggi| delle Scuole
del Run

BoLo0s O 1010 et [Hidtory]  11/0bj2017  oprnovbaobin  [Hiey) 450 410  BOLO-03
BoLo0s O 09my O eeabn (Mol o4loap017  apizoobaabm iy 470 440 BOLO-04
e Fi%rt;]r;ii Lot oczﬁ-\1G 2%836%2?;; [Hi51t20ry] 10/%2:/126017 oczﬁ-\1G 25'33621(1’?@&, [Jiiégfy] st Jesl s
CAGL-02 [Hisgory] 11 /1:12:?25017 02.10.00051 bin [I—?ilig?y] 41.0 i P
caGLOs b oms2 ot  [Hiten] | 110ya017  oniponeabin  [Hiwow) B0 210 CAGLO3
a0l (R 1ol osabin  [Himon] 10032017 0215000090 [Hston] 250 150 CATADI
camoz (ORI qo13 O s /032017 0n150001sbim  [Hetes] Y0 120 CATAG2

14



Phase V: bringing the students to Data Analysis:
The Open Data Quality Monitor

Rate [Hz]

CAGL-01 2017-02-11--2017- 02 12 E E f;‘”si”.lifa”iﬁ’fs‘éi?fe

— : I Ll —
20; — Average rate of events [Hz] -
18— —— Rate of events with hits [Hz] =
’ 6:— — Rate of events with x% < 10.0 [Hz] 3
14F =
12 =
10 =

8F =
6F =
A =
2:_ l 1 1 '} I L L L l 1 {
11/02/17 11/02/17 12/02/17
01:00:00 13:00:00 01:00:00

Students and teachers can
access the EEE DAQ as the
researchers do for checking
the telescope data quality
and problems.

A wide set of informations
is available:

Temperature [° C]

30

25

20

15

10

T 1 T | L) 1

1
—— Indoor temperature [° C]
— Qutdoor temperature [° C]

¢ Telescope rates
+ trigger
+ Hits
+ Tracks (X°<10)
¢ Pressure
¢ Tempererature
¢ ...many others

- — Pressure [hPa] =

e T o

- . 1 . " . 1 . g : 1 M
11/02/17 11/02/17 12/02/117
01:00:00 13:00:00 01:00:00

1030
1025
1020
1015
1010
1005
1000
995

CAGL-01 2017-02-11-2017-02-12  EEE Exeme Eneray Evenis
L] I L]

o

Pressure [hPa]

15



Fraction of events with 2 < 10.0

Entries/bin

Phase V: bringing the students to Data Analysis:
The Open Data Quality Monitor

0.9F
0.88
0.86
0.84
0.82

0.8
0.78
0.76
0.74
0.72

CAGL-01 2017-02-11--2017-02-12  EE[E Bxieme Eneray Bvents
T T T T I T T T I T —t
L L L | ' L L | L |E
11/02117 11/02/17 12/02117
01:00:00 13:00:00 01:00:00

CAGL-03-2017-02-07-00007

E E Extreme Energy Events
La Scienza nelle Scuole

10*

10°

102

e
o

T T THT]

ChiSquare
Entries 34936
Mean 3.492
RMS 6.427
Underflow 0
Overflow 2362

=2 muniiil

10 15 20 25 30 35 40 45 50
X2

CAGL-03-2017-02-07-00007 B S o e o

:I T T I: T I T T I T T T T I T T T T I T T T T I T T T T I T T T T t

u ClusterMultTotal

X [ Enes 34936 _|

Fraction 10°E Mean @ 3376 3

E RMS 1382

(@) f gO (0] d B Underflow 0 4

tracks 103%— Overflow 4 _g'

10 E|

10g E

B, H H 3

! | | TR AT BN SET R A BA A AT N B ARy A N R

CluS'l.:er. . 0 10 15 20 25 30 35

multiplicity Cluster multiplicity Total
CAGL-03-2017-02-07-00007 EEE o ot s

-E o T T T T I T T T T I T T T T I T T T T I T T T T I T T T T -]

£ 7000~ TimeOfFlight

5 a = Entries 30039 J

Tracks X S 6000F- Mean..... 3507 2

L E Underflow 3 E

5000 Overflow 4-—

4000 —

3000 —

2000F -

Time of = | | . | . .
Flight %% 0 5 10 15 20

Time of flight [ns]



Phase V: bringing the students to Data Analysis:
CSV Flux Data : Open for Schools!

A1 minute binned track flux rate
is available as open data for the

* Station: BOLO-04 participating schools
 Time period: 2017-02-11--2017-02-12
 Number of runs processed: 109 ¢ for the whole telescope set
e Total number of events: 5212086
» Number of events with hits: 5098823 .
: ¢ for any period of
e Number of events with a track: 4830366
o , reconstructed data
» Data files: root, csv header, csv trending, csv weather
B | C | D | E | F | G H I ] K L
#BinStart JBinEnd RateHitEvents RateHitEventsErr RateTrackEvents R.teTrackEventsErr FractionTrackEvents FractionTrackEventsErr IndoorTemperature OutdoorTemperature Pressure  UniqueRunld
_ 2 [319158751) 319158812 46.55738 0.8736336 44.03279 0.8496169 0.9457747 0.00424948 23 18 1013 8369300001
_ 3 (319158812 319158373 46.34426 0.8716318 43.93443 0.8486674 0.9480014 0.004175776 23 18 1013 8369300001
_ 4 [319158873 319158934 45.70492 0.9655086 43.14754 0.8410331 0.9440459 0.004352774 23 18 1013 8369300001
5 [319158934 319158995 46.34426 0.8716318 44.00836 0.8502494 0.9515387 0.004038756 23 18 1013 8369300001
_ 6 [319158995 319159056 48.18033 0.8887302 45.62295 0.8648221 0.9469207 0.00413542 23 18 1013 8369300001
_ 7 |319159056 319159117 46.04918 0.8688524 43.26229 0.8421507 0.9394802 0.004499006 23 18 1013 8369300001
8 |3 . 78 47.5082 0.8825095 44.95082 0.858428 0.9461698 0.004192261 23 18 1013 8369300001
N Tlme 39 48.44262 0.8911461 46.2459 0 8707063 0.9546531 0.003827522 23 18 1013 8369300001
10 |3 00 48.19672 0.8888814 46.01639 0 15431 0.9547619 0.003832886 23 18 1013 8369300001
11 (319159300 319159361 45.98361 0.8682336 43 60656 0.6 14949 0.9483066 0.004180473 23 18 1013 8369300001
12 (319159361 319159422 44,7541 0.8565475 42 4918 0.8346179 0.9494506 0.004192886 . 8369300001
E319159422 319159483 4813115 0.8882765 A6 0.8683884 0.9557221 0.003796482 Env1r0nmental 8369300001
14 (319159483 319159544 46.60656 0.8740949 4426229 0.8518283 0.949701 0.004099064 8369300001
15 [319159544 319159605 47.14754 0.8791533 44.59016 0.8549774 0.945758 0.004223412 Parameters 8369300001
_16 (319159605 319159666 45.83607 0.866839¢ 0.8454949 0.9513591 0.00406822 o o ~ozo B369300001
_17 [319159666 319159727 47.40984 0881505¢ Track 0.8621766 0.9564315 0.003795894 23 18 1013 8369300001
18 (319159757 319159318 46.68853 0.8748632 0.8530893 0.9508427 0.004051151 23 18 1013 8369300002
19 (319159818 319159879 46.16393 oseos3a4 rate 0.8467653 0.9474432 0.004205085 23 18 1013 8369300002
20 (319159879 319159940 47.59016 0.8832704 0.8581149 0.9438512 0.004272663 23 18 1013 8369300002
21 (319159940 319160001 45.59016 0.8645113 43.34476 0.8429482 0.9507371 0.004103832 23 18 1013 8369300002
22 (319160001 319160062 47.45901 0.8820525 44.77049 0.8567045 0.9433506 0.004296451 23 18 1013 8369300002
23 (319160062 319160123 46.26229 0.8708607 43.98361 0.8491424 0.9507442 0.004073636 23 18 1013 8369300002
24 319160123 319160184 46.00836 0.9603163 43.80328 0.8473998 0.9502134 0.004101656 23 18 1013 8369300002
25 319160184 319160245 44.22951 0.8515127 41.90164 0.8288016 0.9473684 0.004298942 23 18 1013 8369300002
26 [319160245 319160306 47.39344 0.881443 44.96721 0.8585845 0.9488066 0.004098941 23 18 1013 8369300002
27 |319160306 319160367 45.21312 0.8609289 43.01639 0.839754 0.951414 0.004093954 23 18 1013 8369300002
28 |319160367 319160428 47.60656 0.8834226 45.26229 0.861397 0.9507576 0.004015192 23 18 1013 8369300002




Phase V: bringing the students to Data Analysis:
EEE MasterClasses

EEE Masterclasses are meant to be tools for teachers and students to

¢ get involved in real experiment data analysis
¢ introduce students to physics and mathematics with a “direct” approach

- . Features of
A complete set of instructions high energy

for telescope shifting while . -cosmic.showers

¢ learning the physics by in-
depth reading of plots and
parameters

¢ Performing collateral
activities during and after
the shifting

The correction is:
At = c05(Adscnooi - §) Alscnoo SINS / €

-steEescope
coincidenges




Phase V: bringing the students to Data Analysis:
MasterClasses = Features of High Energy Cosmic Showers

Distribuzione laterale dei muoni
dello Sciame EEE 300490

0,001
®
EO,UOUI .
gn,ooom ¢
= ®
s L
2 ®
E,OODOOI .
d%oooom ®
(=]
1E-08
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Distanza del muone dal centro dello sciame (m)
Tempi di arrivo a terra dall'impatto del primario
per lo Sciame EEE 300490
174
The Masterclass give a o
complete tool for studying .
showers para.meters s
° ° ° g 166 -:‘.....
¢ Lateral distribution o
- - £ 164 .
¢ Arrival time and £ ,/
° ° 162 o
direction R
160 . 7
out of a MC shower dataset
156—'6000 -4000 -2000 0 2000 4000 6000

X (m)



Phase V: bringing the students to Data Analysis:
MasterClasses = Looking for Telescope Coincidences

80 conteggi di seghale creano un accumulo ben evidente

33

Conteggi

39

31

35

34

36

The Masterclass give a
complete tool for studying

Muon Coincidences among

telescopes.

Learning

¢ Basis in Statistics and
Probability
¢ Identifying both

¢ Signal

¢ Background

500

>

Differenza tra
tempi di arrivo [ps]

LAQU-01/LAQU-02 TIME DIFFERENCE

In questa zona &
possibile stimare il
numero di conteggi
dovuti al fondo:
circa 1000 per bin

L

In questa zona &
evidente la
presenza diun
segnale (le nostre
coincidenze?)

o

= Exp. data

Arrival time difference [nsec]



Phase VI: how a real Scientific Collaboration works
Symposia

Since the beginning of the
Project Symposia and Open Run
Coordination Meetings are
organized where students and
teachers

¢ are kept up-to-date on
scientific results and
activities

¢ Present their own analysis
and works.

Bari 13-14 ottobre 2016
Scuole sud ed isole ltalia

Last Symposia:

Bologna, November 6-7%"
for Northern Italy Schools

Grosseto April 15-16™
for Central Italy Schools

Bari, October 13-14"
for Southern Italy Schools

Erice = May 29-31°° 21



Phase VI: how a real Scientific Collaboration works
Open Analysis Meeting

a VidyoDesktop™ - EEE_run_coordination_meeting_-_open_to_schools@vidyoportal.cern.ch

Partecipanti: 37

(Ospite) Andrea del Mase...

e

(Ospite) Berettal

(Ospite) Bianchi - Liceo G...

(Ospite) CAGOD1-Effe
(Ospite) cagl01a

(Ospite) CAGL-02b

(Ospite) CannizzaroCollef...

(Ospite) Centro Fermi...

(Ospite) Chiabrera

(Ospite) Collegio Ballerini...

Corrado Cicalo
(Ospite) Damiana Periotto
(Ospite) Daniele

(Ospite) ducadegliabruzzi

fwenita) Cdaqedn Daccind

Francesco Moferini

A saterrmre tuks | dat sars stot ¢ emseszat par ncludsre sells analin
o i su Lscoe mwllishe dlliies oo 0 siesss evenly

w

prof. R. zingoni liceo scientifico F. d'Assis

Using Vidyo Conference: schools connect to a dedicated virtual
room, hundreds of participants!
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EEE Qutreach - Next:
Spontaneus Initiatives

Several local initiatives:

¢ Workshops

¢ Schools
.;-.:-.!-;-Jil;:ru:m' ~ENTH .
Ly Creriih ¢ Meeting among teachers for

didactic material exchange

A scuola di raggi cosmici
giornata di studio @ ...

Venerdi 2 dicembre 2016 ore 17, . .
e i Some of them going national

' through streaming. ..

gtatus of the
Extreme ENC

t E =

C\PC"””U”

o e
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EEE OQutreach - Next:
Building a Wide Outreach Network in Science

= s
®
t ° "-.. - ! = . ._._{-;_r,:___._

— —
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1y : ——r
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way of : Ao ot ‘

* getting many of thege




EEE Qutreach - Next:
Building a Wide Outreach Network in Science

The community of Experiments involving schools and students is growing,
Reaching almost the whole Europe and more....

A beautiful idea of Science as the real Global Community
Can be reached working together for:

A connected net of experiments
Open data
European+ Web Portals for

Direct Science Communication
Scientific E‘\ient for citizens
_Updates for Scie‘%e'f@d'ching
P » "’l':‘ﬁ“t"t"
s Vo e 1 S

b e -Bel’lﬁa distributed reposigory .
gy : ; : o %
¢ for Sc:enc.:e Awagness-in-Seciety et

» S Sy

y \
¥ i
B
b f ¥
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EEE: the early times

2004-2005
7 pilot sites

Bologna
Cagliari
Catania
Lecce
Bari

LNF
Torino
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Huvara ; []
s A Lm:cu

- a‘i ) !

AN A

La'Spe
Imperia Savﬂni Massal

(_-m“n Lwnrna ¥
P:aln ﬁ
Grnsseln

Rletl Rogn % ‘ -

Y J -y Foggia

Citta del Vaticino serta ard
Lating » ¥Bengvento Brindisi

Malm ﬂcce

]
Vllerhu

Lhiet
‘

4
. et
Sassari Cassine

el l

uapnu ‘

Salernu l
Awvi pl 1]
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b Vibo Valentm) S

.h"'llllIIII|IIII|IIII|IIII|IIIIIIIIIlIIIIlIIIIIIIII

I 12 20 I
High Voltage (KV)
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The present status of EEE observatory

The 52 telescopes are
organized both in

¢ Single station
¢ 2/4 telescope clusters

installed in nearby
schools

Other
10 schools/ Universities

are being equipped with
telescopes within the year

28



Phase I1: when a school enters the RUN
Data taking and Shifting like a researcher

i

File Edt Help

Data
folder

—omment

Data
from
weather
station

# per
run

EEE Data Acquisition - TORI-04-2014-12-10-00021.bin

Average Rate

36,1THz

Rate Monitor

Binary File

%, TORI-04-2014-12-10-00021.kin

E| Auto Restart
e

Running...

Acquired Events
14134

Continuos
data taking

Parameters should be set before pressing <5TART =

Current Time Start Time Stop Time

‘ 11:30:46 ‘ 11:26:34 11:30:46

1071272014 10/12/2014 1041272014

Average
muon rate

Real time
muon rate

Data file

29



Phase V: bringing the students to Data Analysis:
MasterClasses = Hunting for Extreme Events on Sun

Rate - Uncorrected (Hz

The Masterclass give a complete
tool for studying

Galactic Cosmic Ray Flux
Decreases due to Coronal Mass
Ejections on Sun.

Learning how to
¢ Correct data

¢ Manage Unicertainties
¢ Compare different experiments

Averaged Corrected Flux (Hz)

EEE OULU Neutron Monito Comparison



Phase V: how a real Scientific Collaboration works
Open Analysis Meeting

Already 3 Open Run _
Coordination Meetings EEE run meeting open to schools

th Wednesday, 11 January 2017 from 14:30 to 18:00 (Europe/Rome)
I
November 30™", 2016

January 11, 2017
February 8", 2017

Wednesday, 11 January 2017

14:30 - 14:40 Introduction and news 10’
Speaker: Marcello Abbrescia (Universita di Bari)

Material: Slides @]

Using Vidyo platform

Reaching all the schools 14:40 - 14:50, Update of Statistics from Run-3 1o’
of the Collaboration Speaker: Fabrizio Coccetti (Centro Fermi)
Material: Slides @]
b gpdatels 14:50 - 150 EEE Cosmic box 20’
e ew te escopes Speaker: Mr. Ivan Gnesi (Centro Fermi)
i LeCtureS . ) Material: Slides -@
¢ Run Coordination
decisions 15:10 - 15:25 Analisi dello sciame EEE 400019 15
P Analysis status Speaker: Barbara Maria Balcon (Liceo "5.G. Calasanzio” di Carcare (SV))
¢ Data Taking Material:  ['Sudes = 1
¢ Students presenting 15:25-15:35  Discussion 10
their results Speaker: ALL
L~
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