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ν production

shock fronts
(“Fermi-acceleration”)

interactions with photons 
or matter

p+p/γ → π± + X
                  ➥ μ + νμ
                                  ➥ e + νμ + νe

p+p/γ → π0 + X
                  ➥ γ + γ (TeV)

e + γ → e + γ (TeV)
(inverse compton scat)
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physics



neutrino telescopes

νμ
μ

time & pos.
⇒ μ track
⇒ ≈ ν track

transparent medium
→ Cherenkov light



p

atmosphere

cosmic
rays

 !
!

!

cosmic

background

p

 !!

signal and background



p

atmosphere

cosmic
rays

 !
!

!

cosmic

background

p

 !!

signal and background

optical
background!

40K decay &
bioluminescence

+



p

atmosphere

cosmic
rays

 !
!

!

cosmic

background

p

 !!

signal and background

optical
background!

40K decay &
bioluminescence

+

Up-going:
-induced 

muons

ANTARES (173 days) 

Down-going:
atm. muons
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directional
scanning
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design?
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inter-tower 
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what does
“best possible”
actually mean?
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starting point

11 

floor 
6 m long 

20 floors 
@ 40 m 

anchor 
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Vinst = 2.92 km3 hinst = 760.00m

NDU/Ainst = 40.03 km−1 Ainst = 3.85 km2

dmin = 119.47m

2x 127 towers, av. distance 180m

×2.0

optimize!

storey
6m long

20 storeys
@ 40m

anchor



(point source)
analysis



E-2 flux

exclude with e.g. 90% C.L.
(“sensitivity”)

discovery with (e.g.) 5σ in 
50% of experiments

(“discovery potential”)

MRF:
“model rejection factor”

MDF:
“model discovery factor”
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example source

RX J1713.7-3946

provided by A. Kappes

assumed: disc with radius 0.65°

Fermi-LAT
results
suggest
leptonic

acceleration

however:
may still be

hadronic

use it as a
benchmark

R=0.65°
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build it and

get started

with physics!



Thank you!




