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Present status &

50 telescopes at High Schools

+ 2 telescopes at CERN

+ 4 at INFN Units

Total: 56 telescopes

+ = 50 schools on the waiting list

v'Largest (in terms of area)
system using MRPCs

v'Largest cosmic rays experiment
in Europe

v' Four new stations in the
last six months!

@ Stations in operation at schools

O Stations in operation at research
centers

© Schools on the waiting list
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Data taking

v'Almost 55 billion events collected since the start of organized data taking
v"More than 20 billion events collected during Run-3 only!
v'Plan to take another 20 billion events during Run-4

1010 Total number of candidate tracks vs months of data acquisition
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Improvements N thiedata flow

Candidate tracks per day

Run3 M Run?2 Runl MPilotRun

v'Overcome the1l00 MEvents/day threshold (during March and April)
v"New reconstruction algorithm: Analyzer v.2.0

v'New data transfer tool: SyncThing

v'"New automatic elog
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EEE MONITOR - DQM [ -~

g . ' STUDI E RICERCHE
[ Web address: http.//eee.centrofermi.it/monitor ] 3 i ENRICO FERMI

Ultimo aggiornamento: ore 09:45 - venerdi 08 dicembre 2017 [by e3monitor]

EEE Home Page Connectivity Report

[EEE Monitor] Back [r6m the abyss of the wa
[EEE Monitor]\.. running in ReCas - Bari

[EEE Monitor] RUN 4 - Data Taking - Day number: 68
Total number of candidate tracks (X~2<10) in this database: 4307311741

Questa tabella mostra la situazione dei telescopi in acquisizione:
In verde 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 sono indicati i telescopi in cui trasferimento e/o acquisizione sono sospesi da pil di 3 ore o con tracce (X*2<10) minori di 10 Hz nell'ultimo run analizzato.
In rosso sono indicati i telescopi in cui trasferimento e/o acquisizione sono sospesi da pill di due giorni o con tracce (X*2<10) minori di 5Hz nell'ultimo run analizzato.

DQM RATE of RATE of
. Name of the last Triggers| Tracks
. Name of the last | Number of Files . 2 A
Time |\ cferred File |trasferred today F'l aa;;:ed daily °' ':'en °" ':'en Link DQM

— | [ [ [ [""lipomlinoou/
v'Incredible effort done by Francesco, Fabrizio,

Carmelo and ieoEIe at ReCas
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The EEE crew...

Corrado, Daniele, Edoardo, Federico, Fabrizio, Francesca, Francesco Nof.,
Francesco Noz., Giovanni, lvan, Laura, Luca, Marco B., Marco G., Marco P.,

Marco S., Marcello, Maria Paola, Nicola, Paola, Rosario, Silvia M., Silvia P.,
Stefano...
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EEE network upgrade

v'Plan to build another 20 telescopes

v'Will increase the capability of the EEE network to study the high-energy
part of the cosmic rays spectrum

v'Huge effort for 2017-18!

First bunch already almost completed

v'20-27 February - Lampedusa

v'12-18 March - Genova

v'23-29 April > SIEN-02

v'7-13 May - TORI-05 + Moscow

v'21-27 May > LODI-03

v'10-14 July > LODI + Korca
(spare chambers)

v'25-29 September > CAGL-04

v'21-24 Novermber - BOLO-05
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EEE smallest (bu great) town
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EEE arrlves”to I\/Ioscow
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Mixed Iseam ‘ cggrs/st from Gobettl Segre Lyceuru-tn T‘u:ﬁn
and the Lyee \ ChemlcaIPhysms in Moscow
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Toward the first EE Italy Russia school

Moscow CHemicAL LYCEUM VisITA
lﬂs EEDELL ‘Istmruto “Starra” TRINITAPOLI
R E‘%pm 2017 sem 14 |
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External collaborations

» EGO-VIRGO collaboration interested in having one (or more) EEE
telescopes hosted at their lab in Cascina

»As a veto for cosmic ray showers in coincidence with possible signals

coming from gravitational waves EGO - Virgo
»There is a similar device at LIGO

»There is some literature on that
»Possibility to sign up an agreement

»University of Santiago de Compostela (Spain) interested in anaylizing
EEE data looking for correlations between the cosmic rays flux and
temperature and pressure conditions in the throposphere

v' An agreement has been signed up

And, of course, Polar QUEEEst!

T s B
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POLAR
QUEST 1

EXTREME ADYENTURE

somplete circumnavigation of the Svalbard archipelago with a

sailing boat,

-

EXTREME SCIENCE

An international team of arctic researchers, today's

N, HHD o somea af th
r

the study o

o he arigin afl nign energy cosmi rays

EXTREME EXPLORATION

A guest for the wrack of the ltalia arrship an the S0th anniversary

of the crash which made the history of polar exploration SYALBARD
ISLANDS

A MESSAGE FOR THE PLANET

A voyage to the last untouched wildernesses on earth, 1o convey

" P L Aaf tha Aer ' T . P R -
Lhe impartance of the Arclic for our sustainabie Tuture.

http://www.polarque

hi
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Polar Qu . ®

3 PolarQuUEEEst detectors

v' onboard on Polar Nanuq

v installed in a Norwegian High School
v installed in an Italian High School

Mounted by students as EEE tradition i o

45° in latitude - 5000 km BTy
Interesting technical problems
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New chambers for new telescopes

250 um gap chambers
v'Conceived for new eco-friendly gases
v'"Reduce operating voltage

Improved front-end boards

v’ Amphenol cables and connectors
replaced by Nugent ones

v'Pre-production boards under test

New test protocol at CERN

v'Tests on electrical (strip) connectivity‘

v'Tests on gas tightness

v'Tests on current, rate and efficiency _,__., /

v'Everything stored in a dedicated DB

MRPC 20170405007
N. gops: 6] Gap size (um):

High Voltage

HV- on TOP side and HV+ on BOTTOM side

Correctly lobeled
Strips

Solderings

Strips connectivity test

List problematic strips (solderings or connections) if any:

(N O {0
Left connector (HY- side)  |FEAREOOO0O0000CO00000000

I JERCDC B DI e | HEEEEEEEE
Right connector (HY- side) |SRAAAOOO0000000000000000

ed solderings have been soldered several times

Gos Tlghtness| 2] l/h

MMMMMMMM

. Leaks found and cured on
|| Notes: strip connector left side,
by adding silicon on the mask

Glass Res. (MQ))

- -

s - |

rate . |

1 .\.._‘ {

13081 N | 5

s . | |- - - -
* k] i T B n -

Wi —

Efﬂi?fif .dorl:m:iti:?cf currents |

i
Supervisors:

Geneva

May 5% 2017
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EEE clock distribution card

v'Designed at INFN Torino

v Distributed the same clock to the two
TDCs of the EEE readout

v Essential to exploit time info from the
middle chamber

v'Built and installed in all EEE

p Time Hits Distribution
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MRPC1diff | MRPC1diff £
Entries 10520 +eBaol Meen asaad
[ Mean 09366 r RME 03804
. [ RMS 8.25 F .
LI>] 250 — O_ Underflow 0 16000I— 74l D886 04 /67
#* [ t Overflow 0 [ ConataiB19a:04. + 4.
E MDGD} Mean -0.0615
00— r Sgms 03116 £0.0005
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New trigger/GPS cards

v'Developed between Bari and Lecce
INFN sections

v’ Joins the functionalities of the present
trigger and GPS boards (+ GPS
Interface)

v'Additional functionalities:

-clock distribution

-counters accessible via VME

- trigger logic programmable via VME

v'Already installed at:
LODI-02, VICE-01, TORI-01...
v'Going into production now
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EEE: the taskforce

» Atask force of hardware experts, to intervene where setting
up/commissioning/reparation of an EEE telescope is needed

v'Started activity at beginning of 2017 @;@
Already interventions at: KEEP

» TREV-01 (commissioning, now telescope ClAl_-M
taking part to the data taking) - ASKalr; E)R CE

»VICE-01 (telescope set-up, now taking part to Run-4)
»ROMA-01, ROMA-02 (testing and repairs)

»VICE-01 (telescope set-up, now taking part to Run-4)
»FRAS-02, FRAS-03 (some repairs)
»Programming interventions at LECCE,
ROME, etc.

MODE




(Guest) Maserati_Voghera

Yo (Guest) Matteo Coviello
(Guest) Michele Valerio

Yo (Guest) mimlig

Yo (Guest) Morelli Enriques

Yo (Guest) Oscar laccarino PPP
Paola La Rocca

o (Guest) Pietro Basentini

(Guest) Raffaele Palese

( )

(Guest) riggi

= (Guest) Righi - Albertelli R

)

Y= (Guest) Rosaria's iPhone

e v

Marina Trimarchi
Liceo Banfi
Bianchi - Lodi

=

= —
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¢

A
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EEE meetings with

l.

h schools

» Since end of 2016 monthly EEE run coordination meetings open to schools
v'Using dedicated Vidyo virtual rooms
v'Around 100 schools connected = hundreds of participants!

Ct vediamo Ll 20
Novembre all’ICD!

Per chiarimenti o domande rivolgersi a:
> (paola.larocca@ct.infn.it)
(mtrimarchi@unime.it)
locali

L3

»pen toschools 247 8 Novembre 2017
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EEE plenary meetings

v'Bologna, November 6-7
North Italy schools
v'Grosseto, April 15-16 e
Center Italy schools L e
v'Bari, October 13-14 E TN S
South Italy schools

FOL LR AR AT R R Erice 2017:
'!‘f - LA VRSB  May, 29, 30 and 31
: v'December, 6, 7 and 8

' - ") Centru Ferml O

\E 4 - ~
_i B u 1 Barl 13-14 ottobre 2016 5 '
ﬁ:‘; Scuole sud ed Isole Italia
X | - ;_"-;, A _*_J ,1,.|J i
~ m - - o
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EEE: goal of the project

Aims at covering the most interesting,
and still unexplored, region of the
4 «—— (1 particle per m? - second) cosmic ray spectrum:

* vE > 1018 eV

Fluxes of Cosmic Rays

Flux {rm® sr s Gev)™

+

’ v'Extragalactic sources
Ny v'GZK cutoff

*, Knee (Greisen, Zatspein and Kuz’min)
‘{’41 particle per m? - year)

= Jacee
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EEE Com(:ldences searches

E E Extreme Energy Events
La Scienza nelle Scuole

Coincidences at Bologna

o B 10 ieccopes distance - 1500 m preliminary
»Detected coincidences at 1.5 Km g 450 2NFNtel. vs Liceo Galvani Run-2 + Run-3
v'Higher distance - higher energy ‘Ez’ 1500
§ 1450 — |_I_‘
o aull| I
LA
1350~
300—
EE RS mwme Ereray Buenls - Rate s Distance O*" 2 l : ' ' : : : '
— . 8 Bcienza nells Scudls I) —q%DOO -5000 0 5000 10000
E‘ A p’b At (ns)
E ol "@.% »Coincidence rate vs. distance
B} ) Acceptance corrected v'Each cluster is sensitive to showers
g [ o Not corrected for efficiency of Energy high enough to involve both
s I I | / stations
s | & »Need an accurate Monte Carlo
§'5 S . - v'Simulate shower development
.l T ek v'Simulate environmental effects

ECIIIPI I 400 s00 a00 mool 1é00
Distance (m)
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FEE: long distance correlations

» Strategy: correlations between individual showers in telescopes clusters
v'Shower rate: 0.001 - 0.04 Hz (depending on cluster and S/N ratio)
v'Spurious rate in 1 ms: 10®-107Hz (0.001 - 0.01/day)

Number of events dN/d(At) for decreasing time window

gaoooi— g:l}l}l:i: _
o - : [
2 sl CERN - CAGL 3 ool CERN - CAGL |
- :
2000/~ oo Cut on the relative angle
15003— . '=.-|:-|:|_— 4
2 gt | 7
500:— 1 WIE "'j'_ ; — — T LT
- : i 44 s il
o ST T N N N PN NS N ul_ln#,*"ﬁll
'35 -3 =25 _2 15 -1 05 0 05 1 A5 -3 2% 2 A% - A% ¥ 68
Log Af(s) Logd | =)

Not the same results for all pairs of clusters: studies ongoing!

P T T B o
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FEE chamber performance

o CH 40 Efficiency- Dark Rate
» Efficiency measurements g T Cicemer | . v s E
g

90 . _ !

v'...and counting rate

B0 = dark rate M #
» Efficiency HV scan performed\‘ o

last year (middle chamber) .
v'To be repeated for all chambers 30 : i

40

210

120 K.‘Iﬂ'ﬂ : [] )
- hrestempCorr L P T 16 17 18 19 !
' Enivies 3 5081038:08 HY (kV)
100} e e . .
[ »Time resolution measurements

sof- v'With time slewing corrections,
Improving time resolution about 20%

wof  ©,=178ps o,=231ps /

ﬂu“ L L4 2 I B 1 L4 ] LB B L L L4 4 I L L a2 ] LB L L I
3 4
(t, + L2 -1 (ns) L
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Backscattered events

—
103 — . . Entries 1Imu—:ss:-;sa
- coincidenceSuean  o.1189
[ RMS 1.076
- Bo>0 & ;>0
10°F ErLp e .
i 170 Backscatterlng events:
102_ Large time difference due
- to Time Of Flight
15_ B — hdista
1_0 5 0 5 10 15 20 14 :— Mealn 42.83
—_ —_ C RMS 23.8
A Time [ns] 190 Kot 10as 159
~ Mean 453+ 0.6
B Sigma 6.68 £ 0.61
10—

Inferred distance to the ground:
46 cm below the telescope

@/m

| ” L II‘ L
50 100 150
Inferred Space Travel [cm

I
01 =l
o
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Being up h24...
The 2016 new year Forbush: at 24.00 of 31/12/2015

our telescopes -in schools- were up and running!
GCRD 2015-12-31: EEE-OULU fluxs [ [E [ reme Eneray Events

a Scienza nelle Scuole

E_“ New year! + M
v 'ﬁi "l‘"”M ﬂ

Iﬁhﬁ preliminary

% flux variation
[ 4]

EEE: ALTA-01 + SAVO-01 + TORI-04

| | DLILU nleutmln mﬂln_ | | | |

2312 30M2 2MM2 M1 0201 03901 04401 05041 D601 OF01 OBM01 OSM01 10001 11704

All EEE papers: http://eee. centroferml |t/coIIaboraﬂon/pubbhcazmn|

- =
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S o .
The future 1s now: Run-4 | iatExs.

» Start: 2 October 2017 — End: 31 May 2018
v'Commissioning week: 25 September 2017 — 1 October 2017

Schools are called to:
» fix all issues in their telescopes
v" 50 cm distance between chambers
v' 21/h gas flow
» Complete the measure of the telescope angle wrt. North
» Start measures of the gas consumption
» Telescope startup and shutdown responsibility of the schools

Read emails, diffuse them and react

Take part and present to the EEE Run meetings open to schools
Keep the telescope in operation

Monitor the telescopes (ALL)
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Conclusions

» The EEE experiment is an innovative
approach to:
v’ scientific research + scientific communication

«s | >lts stations, located in high schools,

take data almost continuosly
v'incredible enthusiasm by students and
teachers

»EEE produces -a lot of- physics!
v'detectors performance similar to LHC
v'very interesting observations of

cosmics phenomena

But, abov_e all...
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v" Thanks for the attention

v Questions? =
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