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 a next-generation IceCube with a volume of 10 km?3
and an angular resolution of ~ 0.1 degree will see
multiple neutrinos from single sources and identify

the sources

* need 1,000 events versus 100 now in a few years

 discovery instrument > astronomical telescope
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absorption length of Cherenkov light
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Optical Signal

we are limited by computing, not the optics of the ice
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measured optical properties = twice the string spacing

(increase in threshold not important: only eliminates energies
where the atmospheric background dominates)
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120 strings
depth 1.35 to
2.7 km
80 DOM/string
~250 m spacing

10 times the instrumented volume
for the same budget as IceCube
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KM3NeT

rapid deployment
autonomous unfurling
recoverable

KM3NeT Lol http://arxiv.org/pdf/1601.07459v2.pdf
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did not talk about:

measurement of atmospheric oscillation
parameters

supernova detection
searches for dark matter, monopoles,...

search for eV-mass sterile neutrinos

cosmic ray physics, muon maps,...
PINGU/ORCA
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e Galactic sources?

S IRGI=IC)
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@imulated sky map of IceCube in Galactic coordinates after
years of operation of the completed detector. Two Milagro

sources are visible with four events for MGRO J1852+01 and three
events for MGRO J1908+06 with energy in excess of 40 TeV.
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non-relativistic shock
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before our frame E.,p,

before cloud frame ES =y (E +cBp,) and p‘ =y [ p.+p —L]
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' ' FERMI 49 ' ice collides with
acceleration time B
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shockspeed u > v

definition: E v,
* V, upstream mass conservation in shock frame
* v, downstream y
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only head-on
collisions

mass conservation :
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solar wind termination shock
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shock spectrum AE
= " energy gain/encounter

E
dN - 1 % =-P* probabilty to cross shock
dE E’ -
i _(/i) —— by dividing the two
N P! E
B~ P~ “ N
C ﬂ = (b ) f —E integrate
N, N P E
probability to be N E
swept up by the 10&8—-=-7log—
. 0 0
shock is ~ shock s .
velocity u  yon (L] ana® g g

E dE

0

Pirsa: 18070024 Page 28/33



Pirsa: 18070024

Inp =£ and InP =—£
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: : HHT
where vistherelative velocity c u

(éé) =2 lrl cos6
E; €

averageis over particle distribution N (9) = N cosf
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flux F swept up fromisotropic flux p,,

= If vdv -EJ‘IM ‘ v dv
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maximum energy

ghHiE SR
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acceleration requires that the mean free path for
magnetic scattering is larger than the gyroradius
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maximum energy, ctd
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