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GRAVITATIONAL WAVES EARN SPECIAL
BREAKTHROUGH PRIZE

Gravitational waves earn Special Breakthrough
Prize - 4 May 2016

Iore than 1000 scientists and engineers invalved
in the detection of gravitational waves have been

swarded 3 specis| Breskthroug. ..

APPEC TOWN MEETING MAKES PROGRES S
TOWARDS 2016 ROADMAP

The APPEC Town Meeting held in Paris on 8 and
T April saw the astroparticle physics community
gather and share information in preparation for

the new APPEC Roadmap.

Computing  Multidisciplinarity Theory Commun

Hovember 5, 2015 DESY, Zeuthen

The International Cosmic Day enables students to get in contact with astroparticle physicists to get a first insight into their research, experimental methods
and everyday work.

Some basic questions which will be adressed are:
\What are cosmic particles?
Where do they come from?
How can they be measured?

The relatively young research field of astroparticle physics has been developing dynamically over the last years (some experiments are: ANTARES, Auger,

BAIKAL, Fermi, HAWC, HE.5.5., lceCube, MAGIC, Telescope Amay, VERITAS ). It conneds particle physics [desoibing the interactions of elementary

particles) with astrophysics {deswibing up to the biggest structures in the } and with y [studying the history of the universe). One of the
very interesting topics in estroparticle physics is trying to understand the scceleration mechanisms of cosmicray particles to very high energies, much

higher than accelerators on Earth can reach.

The universe is a big place. Cosmic rays drift around and get energy boosts from multiple sources. Some particles attain enormous energies. When they
strive the upper atmosphere, they initiste Extended Air Showers. These events oreate thousands of particles that simultaneously reach a small section of

Earth's surface. More energetic primaries affect larger sections of the surface.

On the International Cosmic Day we will focus on two questions which will be addressed by student experiments:
* Coincident air shower measurements: Can you find cut how often nearby detectors simultaneously “light up® with cosmic rays? If they do, isit &
randemness or a measurement of one of these showers?

+ Zenith angle distribution of air shower particles: Can you find out if the number of air shower particles amiving from the horizen is the same &s from

above? If it is not, what could cause this effect?

The 4th Internaticnal Cosmic Day on Movember 5, 2015 is organized by DESY, together with Netzwerk Teilchenwelt, IPPOG, QuarkMet and Fermilab and

will enable students in many different countries arcund the world to get to do their own i at nearby uni ies, research instituti of even in
their classrooms.

We invite students to

¢ Perform their own cosmic particle experiment

» Analyze and present their dats on 8 commen website

Astroparticle Physics European Consorti

November 05 | 2015

ists work . o chool projects in order
stidents M and answer

What are cosmic partic
Where do they come
How can they

Become a Scientist for & Day
D Bt searid of cowma 1y
5 trepartts iyt

ey
httpslficd.desy.de

B &




File Edit View History Bookmarks Tooks Help

rQPPEC - International Cosmic... x

Home About Science Strategy Infrastructures Industry Computing Multidiscipiinarity Theory Communication Calls Documents

A Worldwide Cosmic Particle Measurement Adventure
Undertaken by Students from 12 Nations

On October 8th 2014 the third International Cosmic Day took place. On this day students worldwide learn about astroparticle physics with hands-on activities,
sharing the experience of how researchers work and communicate with each other. Students get in contact with astroparticle physicists and have a first insight

inta their research and experimental methods, they even get the chance to collaborate with them.

GRAVITATIONAL WAVES EARN
SPECIAL BREAKTHROUGH
PRIZE

Gravitational waves earn Special
Breakthrough Prize - 4 May 2016
WMore than 1000 scientists and
engineers invalved in the
detection of gravitational waves

have been awarded a special

Breakthroug. .

Read more
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Il flusso di raggi cosmici

Alcuni esperiment

Un progetto con gli studenti: CORAM
L’'International Cosmic Day

Le misure e |'elaborazione dei dati
La presentazione del risultati.
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Fig. 39. — Les principaux vols stratosphériques.
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Fig. 38 — Intensité du rayonncment cosmi-
que dans I'atmosphere. — B est la courbe ob-
tenue a Madras, par 3 degrés de latitude magné-
tique; A est la différence entre la courbe obte-
nue a 38° et celle obtenue & Madras. — On
observe une croissance trés vive du rayonne-
ment a partir du sol (10 meétres d'équivalent
d’eau) jusqu’'a ecnviron un métre déquivalent
d’cau, puis une décroissance aux altitudes supé-
rieures.




MILLIKAN RETORTS
HOTLY TO COMPTON
[ COSMIC RAY CLASH

Dxhate of Hiw.ll Th&nris‘t§
Brings Drama to Session
of Mation’s Scientists.

THEIR DATA AT VARIANCE

New Findings of His Ex-Pupil
- Lead to Thrust by Millikan
at ‘Less Cautious” Work.

PROF. RUSSELL ELECTED

Aztrenomer Hesds Asscciation—
Secret af Purple Gold In Tomb
of Tut-ankh-Amen Redissoversd,

- By WILLIAM L. LAURENCE.
Epecinl to Twe New Youx Toara.
ATLANTIC CITY, Dec. 30.—Pro-
feasor Robert A. Millikan, whe won
the Mobhel Prize in physics for being

MILLIKAN DENIES
'CLASH’ ON THEORY

Scientist Protests That the
Word ‘Incautious’ Was Not
Aimed at Compton.

DISCLAIMS ANY COOLNESS

Holds The Times Report Stated
“Exactly the Opposite’ of the
Findings He Presented.

By Telegraph to the Editor of Tes MNew
Yorx TiMECH.

WASHINGTON, D. C., Dee. 31.—
It iz not customary for me to at-
tempt to correct erromeous news-
paper reporis, and that for the
simple reason that with many
newgparers it is 2 well-nigh hope-
less undertaking. But TEr New
Yonxr Tiues is usually so depend-
able that I assume it will wealcoma
correciion and alse will know how
to effect ths remedy for its error.

MILLIKAN'S DATA
CONFIRM COMPTON

Results of Cosmic Ray Study
at Panama Tend to Back
Rival's Ideas.

RAY INTENSITY  VARIES

Strength Iz Greater at tha Polea

—eEquaterial Tests Ara Now
Projacted.

PABADENA, Cal., Feb. & (F)—
The stratosphere above egquatorial
regions of the earth shouid be the
next scens of sxploration in the
guest of ths sedrets of the cosmic
ray, Dr. Robert A. Millikan eafd
hera today.

Announcing that observations of
hiz eco-workers at Panama con-
firmed the earller reports of Dr.
Arthur H. Compton of Chieago
that the rays from interstellar
spaocn showed [atitude effects, Dr.
Millikan disclosed that the warl-
ance was as high as 8 per cent.



Domande fondamentali

Quali sono le sorgenti di RC ?
Quali sono e come funzionano gli “acceleratori” ?
Quali sono | meccanismi di propagazione ?

Quantita Osservabili

Spettri energetici
Direzioni di arrivo
Composizione chimica
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Fondamentali | contributi italiani :

Fermi, Rossi, Occhialini, Conversi, ... o | | drll s

“ parrebbe ... che di tanto in tanto giungessero sugli
apparecchi degli sciami molto estesi di corpuscoli i quali h=ile ) e
determinavano coincidenze fra contatori, anche piuttosto ; 4y 63
lontani 'uno dall’altro. Mi € mancato purtroppo il tempo di 19 1 : :

studiare piu da vicino questo fenomeno ...” ik TR R Lt 1 Rl
Bruno Rossi, Asmara (Eritrea) 1933 .




Si osservano i primi “showers”

Occhialini usa la parola
“sciame” nelle conversazioni
telefoniche con Bruno Rossi

Fotografia stereoscopica di uno sciame
(P. Blackett & G. Occhialini, 1933)



LR e |

Positrone

© Copuright Califsrnia Institute of Technoloay. ANl rights reserved.

Commercial use or modification of this material is prohibited.

i L
‘n.--\..___ul
fl. -|:-‘.. S LI ¥
1] T H
T E757] ol =
f- 1..-‘-_""'\-'-_ = = S




Particle Year Discoverer ( Nobel Prize) Method

e 1897 Thomson (1906) Discharges in gases
P 1919 Rutherford Natural radicactivity
n 1932 Chadwik (1935) Natural radioactivity
et 1933 Anderson (1936) Cosmic Rays

T 1937 Neddermever, Anderson Cosmic Rays

T 1947 Powell {1950} . Occhialini Cosmic Rays

K- 1949 Powell (1950) Cosmic Rays

o 1949 Bjorklund Accelerator

K" 1951 Armenteros Closmic Rays

A° 1951 Armenteros Cosmic Rays

A 1932 Anderson Cosmic Ravs

S 1932 Armenteros Closmic Rays

L= 1953 Bonetti Closmic Rays

p 1955 Chamberlain, Segre’ (1959)  Accelerators
anything else 1955 = today various groups Accelerators

12y 7= 0 2000 KAMIOKANDE Closmic rays



Vengono rivelati sciami estesi su superfici di decine di
migliaia di metri quadrati e piu.

Viene osservato il primo evento con E > 101° eV
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Schematic Diagram of Cosmic Ray Shower
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electrons/positrons




Shower particle tracks: proton

muons
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Abundance (Si = 100)
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maghetic Stella di neutroni in
STCEMEEEN  rotazione (T~ 1073 -1 s).
o Campo magnetico
to-Earth estremamente intenso
i (B ~ 102 gauss).

Osservate nei SNR.

Emissione “pulsata”
osservata sino al GeV.

Emissione “continua” nella
regione del TeV




Modello Unificato per gli
AGN

Buco nero super-pesante
circondato da un disco di
accrescimento

Accelerazione di particelle e
produzione di fotoni (e neutrini) di
alta energia all'interno deil jets

...ferma la proliferazione delle
definizioni di oggetti con diverse
caratteristiche .....

guasars, Seyfert galaxies (types | and Il),
radio-quiet or radio-loud galaxies, Faranoff-
Riley galaxies (types | and Il), narrow line,
broad line, no lines, highly polarized lines,
flat spectrum, steep spectrum, optically
violent variables, BL-Lac’s, .....




Sround-pased Ophcal/Radia Image HST ||TIEE|E afFdGasand Dust Disk

NGC 4261 (108 ly away in the Virgo cluster)

380 Aroseconds 1.7 Arcseconds”
o D00 Lightuedars 400 Lighfuears



o el e,
- Centa M87 -- From 200,000 Light-Years to 0.2 Light-Year

VLA-20ecm

VLA-90cm

-
VLBlI-1.3cm

o'

/VLBI -18 em

Credit: Fazer Owen (NRAD), John Birella (STScl) and collsagues.
The Malional Radio Asiionomy Obsarvalory isa facilly ol the
Mational Science Foundalion, oparaled under coopaalive
agreemeani by Associaled U nivarsiliss, Inc.




M87 jets

Chandra X-Ray

VLA Radio

o

HST Optical
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Measuring cosmic-ray and gamma-ray air showers

{ <+——— First interaction (usually several 10 km high)

Alr shower evolves (particles are created

. and most of them later stop or decay)

hleasurement of

fluorescence light

Some of the particles
I¥’'sE
hleasurement of Cherenkov ~oel T e (Fly’s Eye)

light with telescopes \L

\

heasurement with scintillation counters _)J
| — | — | — )
f / = Measurement of low-energy muons
with scintillation or tracking detectors
lleasurement of particles

with tracking detectors

(with drift chambers or Measurement of high-energy
streamer or Geiger tubes) i T deep underground
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A Lecce...
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L’Osservatorio
Pierre Auger

Studio della radiazione cosmica
di altissima energia

(1017-1021) eV

Flusso ad E=>1019-5eV molto basso

1 particella/(km? sr secolo)

Apparato di grandi dimensioni:
3000 km? (Pampa Argentina)

30 eventi/anno




L’Osservatorio Pierre Auger

Fluorescence Detector (FD)

* Sviluppo logitudinale dello sciame in atmosfera =529

* Misura dell’energia (calibrazione)
* Direzione dello sciame

operativo il 12% del tempo

Surface Detector (SD)

Rivelazione delle particelle a terra

* Direzione e stima dell’energia

operativo il 100% del tempo




La collaborazione Pierre Auger

Argentina
Australia
Bolivia
Brazil
Czech Rep.
France
Germany
Italy
Mexico
Netherlands
Poland
Portugal
Slovenia
Spain

UK

USA
Vietham




Se L’Osservatorio Pierre Auger venisse trasferito nel Salento...
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© 2007 Cnes/Spot Image @2007

Image © 2007 DigitalGlobe GOOS [e"'

Image NASA
© 2007 European Space Agency

Puniatore 40°13'38.36°N  17°43!06.70" E Streaming ||[1111]] 100% Alt 220.58 km




/] rivelatore di superficie (SD)




e » By || Cosa significa costruire un apparato di
b\ et | 3000 k¥ nella Pampa
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Notte a Malargue

Il rivelatore di
fluorescenza (FD)

Ogni rivelatore é costituito da 6
telescopi, ognuno con campo di
vista di 30° x 30°

Lo specchio La Camera

MIRROR
CAMERA

Uno dei telescopi



Un evento
Los Morados

stereo /brido Ig(E/eV)~19.2
CH (I)) = (63.7°,148.4°)

Evento: 1364365

Los Leones Pon Arrray: 17 stazioni

lg(E/eV)~19.3 ! : /eV)
@, d) = (63.72,148.3°) _

A Lecce, attivita’ di analisi dati per : 0 “'--mmﬁ**!“”*%

- simulazione / monitoring del detector £ I
- ricerca di fotoni di altissima energia % w

- misura dello spettro energetico dei RC® w{i&mm= |

~19.1

logo(E/eV)



AUGER si sta potenziando...

Un nuovo rivelatore e in costruzione a Lecce finanziato INFN

Ricostruzione 3D del
nuovo rivelatore
posizionato sopra
24 barre di scintillatore una “tank” di Auger
in due moduli

..quindi convertita in un
segnale elettricodaun




Il primo prototipo del Nuovo Rivelatore

Fasi dell’assemblaggio del primo prototipo nel Laboratorio Alte Energie a Lecce

Gli scintillatori

Le fibre ottiche

P, i. 8 i

ce

Le fibre convogliano la lu
| verso il fotomoltiplicatore




Osservatorio Pierre Auger

Non solo rivelatori di particelle ...
Progettazione della nuova elettronica
nei Laboratori di Lecce




DAM P E Flussi sufficientemente elevati da

poter essere misurati “direttamente”

Studio dei raggi cosmici fuori dall’atmosfera con un satellite

galattici con energie

(1010-1014) eV

DAMPE > W
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REGISTER NOW

Register as a member
of cerncourier.com and
get full access to all
features of the site.
Registration is free.

CERN COURIER DIGITAL EDITION

LATEST CERN
COURIER ARTICLES

» CERN sets accelerator
objectives for 2016

» New ALPHA
measurement of the

rharoa nf

Feb 12, 2016 CERN Courier is
DAMPE joins the search for dark matter now available as a
in space regular digital

edition. Click here
to read the digital
edition.

On 17 December, the
Chinese Academy of
Sciences (CAS)
successfully launched the
DArk Matter Particle Explorer (DAMPE)
satellite from the Jiuguan Satellite Launch
Center in northwest China, marking the
entrance of a new player in the global hunt
for dark matter.

KEY SUPPLIERS

Huihong Technologies

Since 1993

JANIS|



':,_uﬁ( Gruppo leccese coinvolto nella
M.~ calibrazione e test di un prototipo
O (1) su vari tipi di fasci di
particelle al CERN
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dicembre 2015: DAMPE “First Light”

Elettrone da 330 GeV

Z-X View Z-Y View

|
<< First < Previous 4911 Next > Last >>
Goto
Colors: 01 02 03 04 05 06 07 08
Stereo Effects: Red Cyan Red Blue Active Passive No Stereo
Advanced Show: Show Trajectory Start Animation Continuous Animation

File Name(s):
../display/20151224_2A/DAMPE_OBS_20151224B012559_RECO5000.root

Event Number:
4911

Time Point:
01:28:17.7486, 24/12/2015

Total Energy:
328.276531 GeV

Direction:
Theta: 31.3 deg, Phi: -13.0 deg




24 dicembre 2015: DAMPE “First Light”

Protone da 12 GeV

Z-X View ZY View

<< First < Previous 160 Next > Last >>
Goto
Colors: 01 02 03 04 05 06 o7 08
Stereo Effects: Red Cyan Red Blue Active Passive MNo Stereo
Advanced Show: Show Trajectory Start Animation Continuous Animation
File Name(s):

.[display/20151224_2A/DAMPE_OBS_20151224B012559_RECO2000.root

Event Number:
160

Time Point:
01:26:05.040, 24/12/2015

Total Energy:
12.452557 GeV

Direction:
Theta: 44.6 deg, Phi: -91.2 deg




24 dicembre 2015: DAMPE “First Light”

Nucleo di Carbonio da 1.3 TeV

<< First < Previous 1965 Next > Last >>
Goto
Colors: 01 02 03 04 05 06 o7 08
Stereo Effects: Red Cyan Red Blue Active Passive No Stereo
Advanced Show: Show Trajectory Start Animation Continuous Animation

File Name(s):
../display/20151224_2A/DAMPE_OBS_20151224B012559_RECO5000.root

Event Number:
1965

Time Point:
01:26:56.936, 24/12/2015

Total Energy:
1306.882750 GeV

Direction:
Theta: 26.8 deg, Phi: -45.9 deg




Il futuro

H ERD (High Energy Radiation Detector)

Rilevatore di radiazione cosmica da
installatare sulla stazione spaziale cinese

Piani di rivelatore a Silicio—Tungsteno
per identificare la traccia della particella

/

Sistema di lettura della luce di scintillazione

ICCD# %

1 Y, s
Calorimetro di cristalli di scintillatore

per la misura dell’energia LYSO+WLSF OpticalfiberTaper  Image Intensifier




CORAM (COsmic RAy Mission)

Risultatli delle misure ad alta quota




L’apparato sperimentale

- B Quattro piani di rivelatore a scintillazione
e (circa 14,5x14,5x1 cm?3), intervallati da
: assorbitori in ferro.
— WLS
< oA o I
| | segnali dei vari detector vengono “formati
\} . a 60ns e messi in coincidenza in intervalli di
_— APD 80ns.

Ad intervalli regolari di tempo AT (pari a 10s
per questa serie di misure) viene registrato
il numero di singole e di coincidenze
doppie, triple e quadruple.

Il rate di coincidenze accidentali e’
estremamente basso dato il valore della
rate di fondo del singolo detector ( =1 Hz) e
della finestra temporale scelta per le
coincidenze.




L'apparato sperimentale

| =143 mm /‘

\ /
v 7

Quattro piani di rivelatore a scintillazione
(circa 14,5x14,5x1 cm3), intervallati da
assorbitori in ferro.

| segnali dei vari detector vengono
“formati” a 60ns e messi in coincidenza
in intervalli di 80ns.

Ad intervalli regolari di tempo AT (pari a
10s per questa serie di misure) viene
registrato il numero di singole e di
coincidenze doppie, triple e quadruple.

Il rate di coincidenze accidentali e’
estremamente basso dato il valore della
rate di fondo del singolo detector ( =1
Hz) e della finestra temporale scelta per
le coincidenze.



Field of view (FoV)

A diversi tipi di coincidenza corrispondono diversi valori del campo di vista (FoV).
Assumendo un flusso di particelle solo dall’alto:
Per le singole (k=1): g, ~90°

. . /2 | I
Per le doppie (k=2), triple (k=3) e quadruple (k=4): 19(3 i) =

d /2 d_ (k-1)-d

I:143mm |:143mm




Misure di efficienza (in laboratorio)

Efficiency (%)
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Misure In galleria (LNGS)
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Conteggi Singola

Misure In galleria (LNGS)
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Conteqgi Doppia

Conteggi Tripla

Contegat Quadrupla

doppie trend
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BENVENUTIA -
ROCCA DI camBIo &-°

Territorio della Comunita Montana Sirentina
Borgo del Parco Regionale Sirente-Velino

QUI PROTEGGIAMO NATURA E CULTURA 2




Nell'interazione tra la radiazione e la materia cio che conta

non e lo spessore di materiale, ma il prodotto

spessore x densita = grammage

Ad esempio 10cm di piombo equivalgono a piu di un metro

di acqua:

10cmx11.35g/cm® =113.5g /cm® =113.5cmx1g / cm®

Lo spessore dell'atmosfera, al livello del mare, e pari a circa <

P1

P

1033g/cm? (circa 1013 mbar) pari a circa 10m di acqua.

Quota ( m s..m.)

Brecciarola 65
Navelli 684
LNGS esterni 990
Rocca di Cambio 1270
Rocca di Mezzo 1366
Fonte Cerreto 1120
Monte Cristo 1453
Campo Imperatore 2140

Atmospheric Depth (g/cm2)

1050

2

750

700

Campo Imperatore

o

500 1000

3000 3500 2000

Altitude (m a.s.l.)



| rapporti tra le rates (e quindi le efficienze) sono indipendenti dalla quota.
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Assumendo:

Rapporto Conteggqi
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THE
PHYSICAL REVIEW

A Journal of Experimental and Theoretical Physics Established by E. L. Nichols in 1893

Vor. 57, No. 6 MARCH 15, 1940 SECOND SERIES

The Variation of the Hard Component of Cosmic Rays with Height
and the Disintegration of Mesotrons

Bruwo Rossi, University of Chicago, Chicago, Illinoeis
NorMmaN HiLsErry, New York University, University Heights, New York, New York

AND

J. BartoN Hoag, University of Chicago, Chicago, Illinois
(Received January 10, 1940)

The wertical intensity of the hard component of cosmic rays was measured at different
altitudes with a threefold coincidence counter tube arrangement. Measurements were taken
with and without a graphite layer above the counters in order to compare the absorption of
the hard component in air and in carbon. The counting rate observed under a given mass of
air-plus-carbon was found to be considerably larger than the rate observed under the same
mass of air alone. We interpret the difference as due to the spontanecous decay of the mesotrons ~ h T e e N . - I P
which form the hard component of cosmic rays. Bruno Rossi e la moglie Nora Lombroso su Mt. Evans (1939)

Nel 1939, Bruno Rossi effettua una campagna di misure a diverse quote, sulle
montagne rocciose, per indagare il fenomeno dell’assorbimento anomalo dei “mesotroni”
(1 muoni).

L'apparato sperimentale e’ costituito da contatori Geiger e assorbitori di piombo e grafite.

Le misure vengono effettuate, a bordo di un bus dell’Universita di Chicago, a varie quote
sul livello del mare:

Chicago (180 m), Denver (1600m), Echo Lake (3240m), Mt. Evans (4300m)
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Conteggi Singola (/10 sec)

Conteggi Triple Adiacenti (/10sec)
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Ulteriori misure di efficienza
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Misure durante la salita in funivia

S

P




Conteggi in 20s

Conteggi in 20s

Misure durante la salita in funivia
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Dipendenza dall’angolo di zenith
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Analisi dati
Test detector
Upgrade detector

Nuove campagne di misure



International Cosmic Day

International Cosmic Day 2015

HOME

International Cosmic Day, organised by DESY Audience Rankings
] | 12 to 15 years wwuww
15 to 18 years No votes yet
Language Tags
{ English astroparticle physics
: e Duration AUGER : : .
e IR wwass Progetto internazionale per gli Istituti
R e Superiori organizzato da DESY Accelerator

Anneli Schulz

comat Laboratory (Amburgo), FERMI National
i Laboratory (Chicago) e CERN (Ginevra)

) Gli studenti entrano in contatto con le attivita
di ricerca:

o | | S  Portano a termine un piccolo
Allowing high school student all over the world to perform their own measurements of cosmic rays and discuss their results with other . . . ..
SRS Tk esperimento sul raggl cosmici
Inf ti . . .

B « Analizzano i dati

« YWhat are cosmic particles?

« Confrontano i propri risultati con gli altri
= How can hey s measren? gruppi collegati da altre universita o centri
All further information at: httpoficd desy de dl rlcerca nel mondo

e Lavorano per un giorno come in una
collaborazione internazionale

Purpose

The International Cosmic Day enables students to get in contact with astroparticle physicists to get a first insight into their research,
experimental methods and everyday work as a scientist. Some questions which will be adressed are:




ICD 2015




Programma ICD 2015

Introduzione sui Raggi Cosmici
Introduzione sul rivelatore

Presa dati e analisi dati

Skype chat dalle 09.00

Video chat alle 12.00

Dopo una settimana circa.

Poster con risultati — Uno per ogni Istituto




Sistema di acquisizione DAQ

Il DAQ deve raccogliere i segnali provenienti dal rivelatore, digitalizzarli ed
integrarli con le informazioni per la geolocalizzazione; effettuare il time
stamping e trasferire tali informazioni verso il sistema di telemetria del pallone

GPS ] Servic

[ 0 e USB
A
Ce————)

FPGA | ) uC

principale

|

Acc- — puC ¢ | Temp

Mag secondario

Il DAQ é reso completamente ridondante duplicando il circuito



Misuriamo le rate di singola, doppia, tripla e quadrupla.
(Per le doppie e le triple consideriamo solo quelle dei
piani adiacenti)

. esingole ->X Y Z W

» doppie (2 piani adiacenti) -> XY YZ ZW
o triple (3 piani adiacenti) -> XYZ YZW
 quadrupla

Media delle
coincidenze dei
piani

nmna’um‘ucn

:I
l’!’|
>
I | II
..... .. - oi—!I. ..
uuuuuuuu ]

SINGOLE DOPPIE TRIPLE




File Dati

Per ogni misura fatta, oltre al file .png con la schermata finale dell'interfaccia grafica,
viene fornito anche il file .txt con i dati salvati (conteggi al secondo).

| Ogradi.txt - Notepad " E=SESE

File Edit Format View Help

1,0000 0,0000 3,0000 2,0000 2,0000 2,0000 0,0000 O,0000 O0,0000 O,0000 O,0000 O,0000 O0,0000 O,0000 O,0000 O,0000 O,0000
1,0000 0,0000 1,0000 2,0000 4,0000 1,0000 O0,0000 O,0000 O0,0000 O,0000 1,0000 0O,0000 O,0000 ©,0000 O,0000 O,0000 O,0000
1,0000 0,0000 2,0000 7,0000 3,0000 4,0000 1,0000 1,0000 0,0000 2,0000 1,0000 1,0000 1,0000 ©,0000 0,0000 1,0000 O,0000
1,0000 0,0000 2,0000 2,0000 3,0000 3,0000 1,0000 1,0000 O0,0000 1,0000 0,0000 1,0000 1,0000 ©,0000 O0,0000 0,0000 O,0000
1,0000 0,0000 5,0000 7,0000 1,0000 1,0000 2,0000 O,0000 O0,0000 O,0000 O,0000 O,0000 O,0000 ©,0000 O,0000 O,0000 O,0000
1,0000 0,0000 0,0000 2,0000 1,0000 1,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0©,0000 0,0000 0,0000 O,0000
1,0000 0,0000 7,0000 3,0000 3,0000 11,0000 2,0000 1,0000 1,0000 2,0000 2,0000 3,0000 1,0000 1,0000 1,0000 2,0000 1,0000
1,0000 0,0000 4,0000 4,0000 3,0000 3,0000 1,0000 O,0000 O0,0000 1,0000 O0,0000 0O,0000 O,0000 O,0000 O,0000 O,0000 O,0000
1,0000 0,0000 1,0000 4,0000 1,0000 4,0000 0,0000 0,0000 0,0000 1,0000 1,0000 1,0000 0,0000 ©,0000 0,0000 1,0000 O,0000
1,0000 0,0000 &,0000 5,0000 4,0000 5,0000 0,0000 O,0000 O0,0000 O,0000 O,0000 2,0000 O0,0000 O,0000 O0,0000 O0,0000 O,0000
1,0000 0,0000 7,0000 5,0000 4,0000 4,0000 3,0000 1,0000 2,0000 1,0000 2,0000 1,0000 1,0000 1,0000 2,0000 1,0000 1,0000
1,0000 0,0000 3,0000 4,0000 6,0000 6,0000 1,0000 2,0000 1,0000 2,0000 1,0000 4,0000 1,0000 1,0000 0,0000 1,0000 O,0000
1,0000 0,0000 4,0000 4,0000 2,0000 4,0000 2,0000 1,0000 0,0000 2,0000 1,0000 1,0000 1,0000 0,0000 O0,0000 1,0000 O,0000
1,0000 0,0000 3,0000 2,0000 1,0000 2,0000 2,0000 1,0000 O0,0000 1,0000 O0,0000 0O,0000 1,0000 ©,0000 O,0000 O,0000 O,0000
1,0000 0,0000 3,0000 2,0000 7,0000 5,0000 0,0000 1,0000 1,0000 1,0000 0,0000 2,0000 0,0000 1,0000 0,0000 0,0000 O,0000
1,0000 0,0000 1,0000 1,0000 1,0000 1,0000 0,0000 O,0000 O0,0000 O0,0000 O,0000 O,0000 O0,0000 O,0000 O,0000 O,0000 O,0000
1,0000 0,0000 &,0000 4,0000 3,0000 3,0000 1,0000 1,0000 O0,0000 2,0000 O,0000 0O,0000 1,0000 ©,0000 O,0000 O,0000 O,0000
1,0000 0,0000 5,0000 2,0000 0,0000 2,0000 1,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0©,0000 0,0000 0,0000 O,0000
1,0000 0,0000 4,0000 2,0000 3,0000 2,0000 2,0000 O,0000 O0,0000 O,0000 O,0000 1,0000 O0,0000 ©,0000 O0,0000 O0,0000 O,0000
1,0000 0,0000 7,0000 5,0000 4,0000 &,0000 1,0000 1,0000 1,0000 2,0000 4,0000 3,0000 1,0000 1,0000 1,0000 2,0000 1,0000

1,0000 0,0000 4,0000 4,0000 2,0000 2,0000 3,0000 1,0000 0,0000 1,0000 0,0000 0,0000 1,0000 0,0000 0,0000 0,0000 O,0000
1 o000 A aTalalyl Tyl 20000 20000 O Tty A atalalyl A atalalyl A atalalyl 1 O00N 1 000N 1 000N A atalaly] A atalaly] A atatalyl 1 O00n A atatalyl

Misure fatte a 7 angoli diversi: 0, 15, 30, 45, 60, 75, 90 deg.

Nel nome del file si riporta I'angolo cui e stata fatta la misura.

In ogni file ci sono 17 colonne che corrispondono a :

Data-ora-x-Vy -z -W-=-Xy-XZ-XW -VYZ-YW - ZW - XyZ - XZW - XYW - YZW —

NB data e ora non corrette perché il GPS non prendeva.
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Booklet 2015

 Risultati pubblicati su booklet con quelli dei colleghi
delle altre scuole di tutto il mondo

| dati delle misure fatte vengono consegnati ad ogni
gruppo

« Ogni gruppo di studenti deve:
— Analizzare | dati e produrre un grafico

— Preparare una pagina pdf con:
1. Introduzione
2. Risultati
3. Foto
4. Nome Istituto e partecipanti



Universita del Salento,

Dipartimento di Matematica e Fi

INTERNATIONAL COSMIC DAY 2014

P R THIRD EDITION
w Liceo Classico “Virgili

The third edition of International Cosmic Day took place on
Gctobar th 2014, The Salento University, involved in this
project, allowed us, students of high schaols, to take partto this
‘avent, the aim of which was to onable sTudents 1o gUt in contact
with cosmic rays. The basic questions addressed ar
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Afar a short historical and theoretical introduction, the
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INTERNATIONAL
COSMIC DAY

‘This experience has shown us that research, overcoming
cultural and linguistic imits, space and time, is founded
on discussian and collaboration In arde to achieve a
‘common goal

Students: Ala Bendetta, AU urdlbata Gl ia, Garbald exsabetta, Impales Amanda,
Minell Eliss, Passions Glorgia
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October 8th 2014, The Salento University, involved in this
projact, allowed us, students of high schools, to take part to this
event, the alm of which was to enable students to get In contact
with cosmic rays, The baslc questions addressed are: =
What are cosmic pgiticles? . 4

Where do they come | 2 i -

How can they be measured:

After a short historical and theoretical introduction, the
univarsity staff axplained us the technigues for particles
detection. After that we set-up owr own experiment using a
sultabla detector.
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We propose a novel approach for observing cosmic rays at ultra-high energy (=10'® eV) by repurpos-
ing the existing network of smartphones as a ground detector array. Extensive air showers generated by
cosmic rays produce muons and high-energy photons, which can be detected by the CMOS sensors of

Available online 23 February 2016 smartphone cameras. The small size and low efficiency of each sensor is compensated by the large num-
ber of active phones. We show that if user adoption targets are met, such a network will have significant

Keywords: observing power at the highest energies.
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