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2.Current status and Early result

3.Summary and Future works
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Observing Extensive Air Shower from Space!:

JEM=EUSQO

Extreme Universe Space Observatory

International Space Station (ISS)

UV photon

Extensive Air Shower (EAS)



Scientific Goals
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EUSO-TA:
A pathfinder for JEM-EUSO, collaboration with TA (There are many others!!!)
BRY : JEM-EUSOEEHRDORMEATONR AT

Simplified optics & Detector® & /N #4712 Z TA projectD RIF ([CFRE
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Feb 2015 - _ rFirst light!

May, Sep, Oct, Nov 2015 : Continuous observation
Sep 2016 . : Most recent observation
EUSO-TA has observed...

Flat light board using UV LED for calibration
Portable UV laser with various distance reaching 100km (GPS trigger)
TA's vertical UV laser (CLF) 21km away from the station ( 1A trigger)
Cosmic ray air shower candidates (TA trigger)
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Central Laser Facility

|. Placed at the center of Telescope Array observatory
lI. 355nm Nd:YAG pulsed laser (Pulse width <10ns)

lll. Single laser set consists of 300 shots, 10Hz
I\VV. Twice in an hour, (hh:00, hh:30)
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Quantitative comparison between two different telescopes
FADC waveform, PE counting& Z D DEREODDAQHFEN BB DL H,
TONERBOESOSNEEEASBESNEICLFARY N EDOREF I E LB

r EUSO-TA@10deg 33 selected PMTs for EUSO-TA@15deg

PDM view GTU #85 | 204
159 |

| 159
10% -

"33 PMT

5°: . . . 1019;

1II\|IIH|II\I‘IH\|II\I|IHI|HI\ 7HII|HH‘IIH|HH‘IH\|\HI‘IH\|\

304 3045 305 3055 306 3065 304 3045 305 3055 306 3065 307

EUSO-TA@10° EUSO-TA@15°



Event sets for comparison

External trigger run with newest ASIC settings

(17th May 2015 ~ 15th Nov 2015) —
Cloud cut 153
(Clear vertical lined signal in TA w/o bump, block)
EUSO-TA elevation angle cut 134
(10 and 15 degrees only)
Timestamp cut 51
(TA CLF data in <1ms coincidence with EUSO-TA data)

Total “CLF with TA” events 12836 evts in 51 sets

*Due to GPS problem, almost all CLF events in November didn’t pass Timestamp cut
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Scatter plot for PE number for each CLF event

Linear Fit
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4 CR track candidates with TAFD data together

with TA preliminary reconstruction results

GTU: 284112, pkt: 2219, GTU in pkt: 80, UTC time: 2015-05-13 08:26:53.3762374,
Utah fime: 2015-05-13 02:26:53.3762374

GTU: 11711, pkt: 91, GTU in pkt: 63, UTC time: 2015-09-20 11:00:43.3117099,
Utah time: 2015-09-20 05:00:43.3117099
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GTU: 22607, pki: 176, GTU in pkt: 79, UTC time: 2015-09-18 05:40:21.9049151,
Utah fime: 2015-09-17 23:40:21.9049151

GTU: 39871, pkt: 311, GTU in pkt: 63, UTG time: 1999-12-31 01:49:31.0726825,
Utah time: 1999-12-30 18:49:31.0726825
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Simulation frameworks is under development

. Telescope Array reconstruction Data VS SlmUIatlonS

Zenith = 35°

Azimuth = 7° (clockwise from N)

SIS 13th May 2015
Rp =2.5 km

Core = (14.8 km, -10.9 km)

respect CLF

EUSO-TA configuration
EUSO-TA elevation = 15°

=
©
o

(=] - &) w A w (=] ~ =)

48

pixel-x

. Offline simulation e
Slide by B. Francesca, KIT + data background



Simulation frameworks is under development

Detected and not detected events
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« JEM-EUSO is a next generation UHECR observatory on ISS
EUSO-TA is its pathfinder mission

—~JEM-EUSO detects Fluorescence from EAS using Photoelectron counting method

—-EUSO-TA is the first step to realize JEM-EUSO (Space-borne EAS observatory)
(Technical realization, Cross-calibration with TAFD)

—-UV vertical laser and air shower data could be obtained together with TAFD

—Simulation framework is now under development



« EUSO-TA

—Fix broken pixels, improve optics (P2.5mm spot size)

—~QObserve ELS with 0.2° angular resolution
(Fluorescence from 40MeV electron)

—~Development and establishment of analysis method
+ EUSO-SPB (Flight in Apr 2017)

—~Next stage pathfinder
(Realize the “looking-down” schematics, Data telemetry, Self-trigger)

 Mini-EUSO
—~Space environmental test, will be attached Russian part in ISS

(Measure the background level from ISS, Study transient glow events in
atmosphere)
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