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Neutrino Telescope Array (NTA)
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v—Objects, Experiments, Energy

IceCube / Antares

Ashra-1 / NTA Auger / ANITA/ ARA
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GRB prompt

GRB afterglow SuperGZK-v




POA u Rich Results & Cosmogenic v
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IceCube BG Condition

Downgoing Muons
‘ Misreconstructed Muons

Surface: 1 cm™?2

minute 1

In ice: 2800 Hz
compared to 1 neutrino
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Water Cherenkov HE v Detector

Proposal for a Large Area Water Cerenkov Detector
Dedicated to v and y- ray Astrophysics
(LENA)

M.SASAKI, K KAWAGOE, T.KIFUNE*, FKAKIMOTO**,
MKOSHIBA™" S.ORITO, ] TESIMA**

anti-PMT

water surface

PROCEEDINGS OF THE SECOND WORKSHOP
ON ELEMENTARY-PARTICLE PICTURE OF THE UNIVERSE
KEK, February 4—6, 1988




Detection Principle: CR2nd, v,
Water&Mu vs Air&Tau atm.muon

Light Emitter

Charged Lepton muon

Lepton Converter rock

Neutrino Flavor muon neu

*

Target Mass ~ <area> <lepton propagation distance> neglecting v opacity

yield x transmittance x efficiency
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Tau Propagation Length in Rock (MC study)
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Cherenkov Photon Density [ph/m?] Cherenkov Photon Density [ph/m?]
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Tau Neutrino Regeneration
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[M.Sasaki et al., Astropart. Phys. 19 (2003) 37]
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The NTA Observatory
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Ashra-1 Light Collector

e i ——}— PLIT + Ampli (Installed in LC)
0.16-{ —4— PLIT + Ampll (w/ Stars)

it

15 20 25
Incident Position [cm]

Total Resolution: ~3 arcmin image in 42deg. FOV

Can Cover Mauna Kea Surface at 35km Distant




NuTel at NTU

Fix and let the main part of support easily leaving the floor
to rotate vertically.

Trick of alignment of position & tilt: make incident and reflected light overlapped.




NTA Light Collector (NTA-LC)
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MC Event Sample (100PeV
vent Sample ( ev) Central (Site0) Fluorescence

R00264/E00052: E,=10"""eV, E =10"""%eV, E_ _ =10"""eV
Elevation=-6.4°, Azimuth= 347.6°
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Ashra-1 R0O000941/E115513 Ry —E

Energy:13.0 PeV, Zenith:66.2deg
TRIGGERED! (ng = 2)

N,.:1213.1, R : 413.2m, (Width,Length)=(0.09, 0.29) deg




Ashra-1 RO000941/E115513 5K
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Acceptance with Water & Muon vs Air & Tau

NTA 4 Sites w/ v_ Regeneration & Mountain
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Cherenkov 1 Shower Earth Skimming Method 1 . [IceCube, Nature 484 (201 2) 351]
——=—— Ashra-11LCyv, Sensitivity  |C40+IC59 stacked 117+181GRBs
———gp— Ashra-1 Commissioning v_ Sensitivity . Very Strong bias for tlme WindOW (288)

around Satellite Triggers to suppress huge
BG

— — NFC v  fluence
—— IC-FC v, fluence

NTA 6

elev

~-16deg

E2 x fluence [GeV m™

2. [Hummer et al. PRL 108 (2012) 231101]
 Recalicurated neutrino flux =>
PeV-EeV Energy Region more important

3. [Murase et al. ApJ 651 (2006) L5]

* Nearby Low luminosity (LL) GRB (ex.
GRB 060218/SN 2006aj ) dominate total
R L e MR neutrino fluxes at Earth
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Auger, PRD 79 (2009) 102001 . . ——

Upper limits: 2.3events/Aln(E) NTAIZARZEGRBVIR(Hummero BT H )%

(Feldman&Cousin, PRD 57 (1998)3873)  [ES Ui, (20 'E'*"ﬁ'iE)O);;Eéi—G**EEI
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[lceCube, Nature 484 (2012) 351] says GRB Fireball model in trouble

LETTER

An absence of neutrinos associated with cosmic-ray
acceleration in y-ray bursts

IceCube Collaboration*

nature11068

[Hummer et al. PRL 108 (2012) 231101]

— NFC prediction
- - IC-FC

o pocenaintes 1. IC-FC: IceCube Fireball Calculation

He et al. uncertainties

2. RFC: Revised Fireball Calculation
Correction to shape:

* Revised shape

» Correct energy losses of secondaries
 Full energy dependencies

* Correction to f :

* Normalization of photon spectrum
* Rounding errors

» Width of A-resonance
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3. NFC: Numerical Fireball Calculation

PeV-EeV{EIE O EE 4
[P.Baerwald, Gamma-Ray Bursts 2012 —
Conference in Munich May 11, 2012] NTAOGRBHRENDEEM
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Diffuse-v Sensitivity
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