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EUSO-TA telescope

EUSO-TA optics design

Two Fresnel lenses: 1 sq. m rst Lens Second Lens
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PDM Focal Surface: 17*17cm
Field of view: 11*11 degrees

(£5.5* 5.5 deg)
Pixel 0.19 deg

Sampling rate 2.5 mus

Image is inverted
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EUSO-TA campaigns ) R

journal homepage: www.elsevier.com/locate/astroparty

So far EUSO-TA had 6 observation campaigns:
EUSO-TA - First results from a ground-based EUSO telescope

) . G. Abdellaoui", S. Abe ", |H. Adams Jr."*, A. Ahriche, D. Allard, L. Allen"<, G. Alonso®",
Detector installation L. Anchordoqui®®, A. Anzalone"*, Y. Arai", K. Asano, R. Attallah®, H. Attoui®, M. Ave
Pernas™', S. Bacholle"”, M. Bakiri?, P. Baragatti"', P. Barrillon), S. Bartocci®, J. Bayer¢,

. . . . B. Beldjilali", T. Belenguer®", N. Belkhalfa?, R. Bellotti'*, A. Belov®", K. Belov", JW. Belz
February/March 2015 Focusing, initial calibration K. Benmessai?, M. Bertaina®C, PL. Biermann®, S. Biktemerova®", F. Bisconti, N. Blanc®",

i . J. Blecki®L, S. Blin-Bondil¥, P. Bobik*?, M. Bogomilov', E. Bozzo®%, A. Bruno®,
Initial CLF and CSOM laser observations KS. Caballero®, F. Cafagna’, D. Campana*, J-N. Capdevielle', F. Capel X, A. Caramete™™,
L. Caramete*, P. Carlson*%, R. Caruso", M. Casolino?*, C. Cassardo®, A. Castellina®®,
0. Catalano**, A. Cellino®, M. Chikawa', G. Chiritoi*™, M. Christl**!, V. Connaughton®%,
Cosmic ray observations — one UHECR detected L. Conti, G. Cordero*?, G. Cotto®<, HJ. Crawford"®, R. Cremonini¢, S. Csorna",
A. Cummings®®, S. Dagoret-Campagne’, C. De Donato”, C. de la Taille*, C. De Santis”, L. del
May 2015 CLF and CSOM laser observations Peral*", M. Di Martino®, T. Djemil‘, I. Dutan*", A. Ebersoldt®, T. Ebisuzaki’, R. Engel°,
), F. Fenu®, S. Ferndndez-Gonzalez*S, J. Fernindez-Soriano*", S. Ferrarese",
. C. Fornaro®, M. Fouka®, A. Franceschi", S. Franchini®’, C. Fuglesang®, T. Fujii¥,
J. Fujimoto, M. Fukushima¥, P. Galeotti®<, E. Garcia-Ortega®%, G. Garipov*", E. Gasc6n ™5,
J. Genci**, G. Giraudo®, C. Gonzlez Alvarado®’, P. Gorodetzky', R. Greg"", F. Guarino
A. Guzmén®, Y. Hachisu?, M. Haiduc®", B. Harlov®°, A. Haungs", J. Hernindez Carretero",
Cosmic ray observations — analysis ongoing W. Hidber Cruz*”, D. Ikeda¥, N. Inoue’, S. Inoue? F. Isgro™", Y. Itow?, T. Jammer®,
September 2015 s Jcon%{ oven I,EC Judd®®, A, Jml\g“, ). _]ochuxln F Kajino ,§.kl(.:II|‘,
i 1. Kaneko? Y. Karadzhov', J. Karczmarczyk*¥, K. Katahira K. Y. Kawasaki?,
CLF and CSOM laser observations A. Kedadra®, H. Khales®, BA. Khrenov*", Jeong-Sook Kim**, Soon-Wook Kim®*,
M. Kleifges®, ", D. Kolev', H. Krantz"®, 1. Kreykenbohm”, K. Kudela®,
. . . . Y. Kurihara¥, A. Kusenko**, E. Kuznetsov"*, A. La Barbera”", C. Lachaud', H. Lahmar?,
Cosmic ray observations — analysis ongoing F. Lakhdari®, O. Larsson®%, J. Lee*, J. Licandro*¥, L. L6pez Campano®S, M.C. Maccarone"*,
R . . S. Mackovjak*Z, M. Mahdi*, D. Maravilla*", L. Marcelli?, J.L. Marcos*%, A. Marini",
Internal trigger tests on the balloon PDM board — successful triggering W. Marszal*¥, K. Martens*, Y. Martin*"¥, 0. Martinez**, M. Martucci®, G. Masciantonio®,
. R Matev', J.N. Matthews", N. Mebarki?, G. Medina-Tanco*?,
on laser M.A. Mendoza*“, A. Menshikov®, A. Merino®*, |. Meseguer?", S.S. Meyer"<, J. Mimouni®,
. “, Y. Mizumoto®, A. Monaco™, J.A. Morales de los Rios*", S. Nagataki’,
CLF and CSOM laser observations S. Naitamor®, T. Napolitano", R. Nava®®, A. Neronov*%, K. Nomoto®, T. Nonaka®, T. Ogawa’,
H. OhmoriZ, AV. Olinto", P. Orleafiski*!, G. Osteria®, A. Pagliaro”", W. Painter,
M. Panasyuk®", B. Panico", E. Parizot!, LH. Park®C, B. Pastircak*?, T. Patzak’, T. Paul"S,
: : 1. Pérez-Grande*", . Perfetto"*, T. Peter"”, P. Picozza**? S. Pindado*", LW. PiotrowskiZ",
N ber 2015 Cosmic ray observations S. Piraino®, L. Placidi’, Z. Plebaniak*, S. Pliego, A. Pollini*", Z. Polonski®®,
ovember . E.M. Popescu®¥, P. Prat!, G. Prévot!, H. Prieto*, G. Puehlhofer?, M. Putis*%, ]. Rabanal’,
CLF laser observations AA. Radu®V, M. Reyes", M. Rezazadeh"<, M. Ricci", M.D. Rodriguez Frias*", F. Ronga",
G. Roudil™, . Rusinov!, M. Rybczyfiski*, M.D. Sabau®", G. Siez Cano*", H. Sagawa®,

Flat screen and LED calibration
October 2015

September 2017 Mainly fixing + some observations Coresponding uthor

E-mail addres (LW, Piotrowski

Analysis of data

(May, September, October, November 2015 and October 2016

Days with any observation 58

TAFD external trigger (may contain UHECR) 491093 s (136.41 h)

All good data taken with TAFD trigger 469035 s (130.29 h, 95.5%)
Data taken with other external trigger 76342 s (21.21 h)
Detected UHECR 9 o B - e 1 N
Meteors 5 e o sramsnesss o AP e B s sossonscovenasemsin s 1 £ Pl

GTU: 44966, pkt: 351, GTU in pkt: 38, GTU: 1131648-1131776, pkt: 8841-8842, GTU in pkt: 0-0,
UTC time: 2016-09-28 07:00:02.3026626 UTC time: 2016-10-01 08:08:53 4542575-08:08:53.4542575
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UHECR statistics

40 Fit with second degree polynomial

Detected events
35 Not detected events

CLFlaser
30 GLS laser

25 EUSO-SPB
self-trigger
20
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@ EUSO-TA does not look at the shower maximum

@ To derive other experiments sensitivity, we have to scale to the shower
maximum




EUSO-TA phase 2

2018 - 202X
1.Self trigger SPB2MD kU HDIEFEH IS
2.Slow Second Level Trigger ATA, FETIIVREDKRTE

3.External triggers (check event synchronization)
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Upgrade the readout to the second generation detectors (MINI-EUSO-SPB)

New PCBs of
Zynq (done)
Spaciroc3 (under test)
HVPS (under manufacturing)

New Mechanics of PDM

Spaciroc-1 pins - Spaciroc3

Installation of HVPS with Zynqg in Rome
New GPS

Replace the faulty PMTs and their frame

Test with Mini-Euso lenses in Japan
Use Mini-euso Lab model mechanics

2019 /February or March:
Installation in Utah

- Human resources

—>Balance with Test in Japan
( Marco Casolino AN, 1&JIIFEEE
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Why to automatise:
@ Much higher duty cycle
@ Much lower costs of operating

@ Remote operation tests — shifting emulation for future missions (how to
make the automatisation, help for example, SPB27)

How to automatise:
@ Remotely controlled shutter door, safety curtain

@ Internet accessible power relays and power supplies

@ Light sensors (outside and inside the dome), webcams, weather station?




Tested shutter doors — they seem
to work without problem

Temporarily connected shutter
door relay — opening and closing
worked on the local network

Connected Raspberry Pi in the
dome — accessed webcam and
shutter door relay

Confirmed working of power (110
V) and LV relays in the dome

Tested that all 6 bench PS turn on
when AC turns on

Many documenting photos taken

Made a list what is in the dome
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. EUSO-TA phase?2 =t X9,

. 2018%2H or 38

. DE—MEAlCHE; TEEZESH TWVWET,

. 2019FEEL S, AT v O R—2ZITWVWET,

EUSO-TA will (most likely) be the only EUSO experiment
seeing UHECR for next ~3 years



