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Multi-Astroparticle Explorer for PeV-EeV Universe

— For Clear Identification of Cosmic Accelerators and Cosmic Beam Physics —
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. Installation

Ashra-1 Observation Periods

06.28 06.05_10.07

Obs01

(1551hr)

Obs02
(2212hr)

Opt. Flash | =) ————————————)

il E{Rmiss %
(197.1hr) &
Ceren. v_/CR ) 3
Commiss.
(44.4 hr)

Fluo. v/CR | * p 1lished

Total Obs. Time: 5713hr
Ave. Duty: 19 %
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Rain & Fog Monitor
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Obs03
(1950hr)
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Satellite GRB Name tinFov —to [sec]
Swift GRBOS1203A | -1.2x 107 =5.6x10°
Fermi GRB090428 B.1=x103-59x10°
Fermi GRB090429C | -4.1x103 - 1.7x10°
Swift GRB091024 | -1.6x10° —3.3x10?
Fermi GRB100216A | -4.0x<10% — 1.1x10*
Swift GRB100906A | -1.0x10* —4.0x10°
Fermi GRB120120 | -1.4x10% —8.9x103
Fermi GRB120129 “lex10® —6.7x103
Fermi GRB120327 | -9.9x103 —8.2x10!
Swift GRB120911 2.4%10% — 6.8 10!
Fermi GRB121019 1.7x<103 = 7.3x<103
Swift GRBI21212A | -5.8x10° —2.6x10*
Fermi GRB130206 | -3.3x10° —7.5=x10*
Fermi GRB130215 2.7%103 —4.3x<102
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Commiss.

'::’ (xxx hr)

5 Swift, 9 Fermi
Triggers in FOV
A lot of events
pass FOV within
24 hrs




Obs.1-3 (2008.6-2013.3) O 7 — X #&#h
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6000 080628~090605
Obs.1 : total 1566.2[hours]
Obs.2 : total 2318.8[hours]
soo0{0bs.3 : total 1897.9[hours] Obs.2 : 2318.8 hr
ALl Obs. : total 5785.0[hours] 091007~110104
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_E 1000 4 120111~130323
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CR E,,. Spectrum by Ashra-1

Obs01 events Obs03 events
MC normalization by _CR flux.

5%’ - T 5 4 Data Eﬁ i e Preliminary + Data
E i MC Proton Emg__ . —:jﬁﬁi — MC Proton
£ MC lon E * 4,—|—|_|; — MG lon
10— Z ¢ CHu.
— - T4
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- I Used for ESt search
i =
N T T T T T T A SN SN H A M N 1 E|||\||||||\|||||||\||||||||||
0 0.5 1 1.5 2 25 3 1] 0.5 1 1.5 2 2.5 3
Log10(E/PeV) Log10(E/PeV)
3PeV
Source of Systematics  Error [%)]
Trigger Threshold 19
Atomsphere & Optics 21
DAQ Efficinecy 6.3
Weather Condition 6.4
Sensitivity Total 30 Will be negligible by using a
Fine Image Gain 30 —+ LED flasher calibrator.
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75° GRB candidate (precursor condition)

swift & fermi
precursor condition
plot (aitoff projection)

2FEIH = CENBEBD
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event number : 84 /
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® sub0Ob
75" RA [deg.]
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Trigger Precursor: Prompt : Afterglow :
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Galactic Latitude (deg.)

Galactic Longitude (deg.) Fermle{T 9% ﬂﬁ.(E > 100G€V)klceCUbe % l:IL:{‘

HESSERI] H O VHE v 8, /£ F OHESS KA ZFEH (E,>100TeV) [5], AFHHEIIH LEETe
PNONE BE (31 IASE 1] L [RIFR A AR AE I (408 X 60 ) 2124,
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[3] Nature 531.7595 (2016) 476-479
[5] PRD 89 (2014) 103002
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fEm T F— %M??ﬁjﬁ 7% VHEPA2019
2019.2.18-20 @ FEHARAATTAT

Introduction to the 10" VHEPA (Very High
Energy Particle Astronomy) Workshop

Tom Browder (University of Hawai’1 at Manoa)*
Roberto Mussa (INFN Torino/UHM)**

Themes for this workshop:

Anni Mirabiles

Multiple messengers and
other kinds of correlations
(in space or time).

Pevatron cosmic accelerators
Why are VHE tau neutrino’s

important ? How can we
observe them ?

*Non-expert in particle astrophysics
**Auger member. Not able to attend in person.

One more missing piece




ICRC 2019
2019.7.24-8.1 Madison, Wisconsin

UHEv with Cherenkov and fluorescence — | cicRc2019)970 (satora oga"‘“Iwa')
Astra and NTA -'

Ashra-1 Pipeline Trigger & Readout - Looking for Earth skimming tau

neutrinos (also optical transients)
RUMN# D270
201 2 e Large field of view: 42°

e High resolution images of air showers

demonstrated

Optical 4s

Same Fine Image to Mdltiple Triggers

NTA Lol: arXiv:1408.6244

Phrotoalectri Lens Fine-imigys Sarscr
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. Light v - P mpewd
S o Splitter -__J G o camen

faerimiraion
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PMT Array Triezer FPGA

BG 200ns

Photo-electric Image Pipeline (PIP)

Multi-Messenger Approach with CR 200ns
One Detector System 1st imaging air-shower
High Pixelation w/ CMOS — Fine Resolution with self-trigger

Alexander Kappes, ICRC'19, Madison, Aug 1, 2019 33



Rapporteur Talk by A. Kappes

UHEv with Cherenkov and fluorescence — B
Ashra and NTA IPoS(ICRczolg)gm (Saturo Ogawa) I

NTA most sensitive for 1PeV-100PeV v
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" ______ Far ES tau neutrino X fom)
Cherenkov observation

10-8¢

All-flavor (v + 7) E2®, (E,) [GeV ecm 2s 1sr 1]

[ “omogitflavor, Cheren. | .
10~ . lf‘i;,‘ﬁﬁ,iﬁ-lbut layout T~ Near EStau neutrino
: S ] fluorescence observation
Thanks to look-out layout
10—10:
101!

10° 106 107 108 10° 1010 1011
Neutrino energy E, [GeV]

Alexander Kappes, ICRC"19, Madison, Aug 1, 2019 34
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