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High Energy (>1TeV) » Telescopes

« Main Goal: Extend “» Horizon”
< 10% light yrs [Solar, SNe MeV »’s]
——— ~10% |ight yrs

Unexplored energy, distance scale

+ Cosmological Sources — Low Flux — High Energy
MeV —— TeV
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« Gton detectors:
Scale required (Model independent)
Feasible (Baikal, AMANDA)
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X-Galactic v’s
« At 10Y eV:
Spectrum becomes harder
Composition changes

No anisotropy
——> X-Galactic sources of protons

* py (pN) Interactions — w's — 2,’s, v, 'S

——> X-Galactic, high energy v’s

Flux <«—— Detector size?



Point Sources
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> For 10 -- 1000 TeV:
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Cosmological sources:
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Most Powerful Cosmological sources:
AGN (Steady) fo = 10" erg/em s

GRBs (~100s transient)  F = 107 erg/cm’
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~1km? detector




Diffuse background
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X-Galactic proton generation rate
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HiRes Data

[Ivlatthews, Martens
For Hirezs, 11/01]
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» Flux Bound
« Observed J.(>10¥%eV)
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3 ¢ 1 sdn. | | . GeV
gD <—-—¢ ol by L8107 ————
dr 4 de cm®s sr

+ Strongest know z evolution (QSO, SFR):

n,x(1+z) = ,~3

[EW & Bahcall 99, Bahcall & EW 01]
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AGN models vs. WB bound

[EW & Bahcall P9, Baheall & EW 01]
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Gamma-ray Bursts

M on ~1 Solar Mass BH

Relativigtic Outtlow

e- acceleration m
Collizionless shocks

e” Synchrotron— MeV ¥’
L ~10>%erg/s

[Wleszaros, ARASA 01]



Protons Electrons [EW7 95]

+ Acceleration: e MeV 7's:
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: [EW & Bahcall 97, 99]
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hsar GRB v’s
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N,.,~02/km*/Collapse (10° GRBs/yr)

+ Both "Chocked" and “"successful” jets

[Ivleszaros & EW 01]



¢ Micro-Quasars
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SNII Shock Break-out

Radiative shock — (7~1) Collisional
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Collisionless shock — p acceleration to ~10TeV

EM Instabilities:

prp=p+Nem: £ =~ f, ~ 10728 dpg . erg/em s

T=1hr , AT(MeV v's)=10 hr

g, <17 TeV , 0.1GeV <s, <10GeV
N,=100%,7 / km?

[EW & Loeh 01]



Summary

>1TeV » produced in astrophysical sources
WB (model independent) bound
~1 km3(=1Gton) detectors required

>>100TeV =—>>1km?® [radio,.. ]

Baikal, AMANDA —— 1 km3 feasible

Construction: IceCube, Antares, Nemo, Nestor
Auger

Astrophysics:

Ultra-high energy cosmic-ray puzzle
GRB progenitors

GRB, Micro-Quasar models

SNII models

?? [“Hidden” sources]



v Physics

* p~>p ——>7Tappearance
« GRBs: <10s  y+»» Timing:

Lorentz invariance (1-v/c) to 1:101¢
Weak equivalence principle (®L/c3) to 1:108
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