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» initial motivation: cosmic ray mystery

» charged particles affected by magnetic fields (lose information
about origin)

» photons absorbed (by dense matter or extragalactlc background
light) o B _—

et ik

-

» neutrinos stay unaffected [y’ 8

.+ neutrinos [ % o w

» point to direction of
source

Splerlng/ DESY
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» multi-messenger astrophysics (“new eyes”)
» analysis of gamma ray bursts

» probing dark matter (WIMP annihilation)

» mesurement of neutrino background

» unknown neutrino sources
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» neutrino interaction in
matter (charged or
neutral current)

» secondary particles
faster than local c

» emission of Cherenkov
light

» detection by optical
modules

» reconstruction of
trajectories and energies
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IceCube Lab
e o ST /aosmmm
50m[— S T - e - - 2 IceTop Cherenkov detector tanks
m L o e S 2 optical sensors per tank
320 optical sensors

2010: 79 strings in operation
2011: Project completion, 86 strings

lceCubeArhr’;a*y
/&Bstringsinc ng 6 DeepCore strings
Ll 60 optical sensors on each string
bl sl g s 5160 optical sensors

AMANDA

DeepCore |
strings-spacing optimized for lower energies
360 optical sensors

Eiffel Tower
324 m

1450m|_______

2450 m
2820 m
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Glass
. Prassure Housing

lceCube Collaboration

13" sphere | 7" sphere
| x 10" PMT 31 x 3" PMTs
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» increase of sensor area (about three times)
» bigger angle of signal acceptance (nearly 4 n)

» improved determination of photon number
(from number of hit PMTs )

» direction sensitivity
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» expected energy limit of DeepCore: ~10 GeV

» energy limit using multi-PMT modules: ~10 MeV!

» multi-PMT modules designed and tested for KM3NeT
» housed inside 17 inch glas sphere

» maximum diameter of IceCube modules: 13 inch!

S mmmmme
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» review of abandoned KM3NeT layout

PMs

KM3NeT Collaboration

Subcylinders

e,
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» “observation” of pulsed LED (synchronised with LED frequency)
» record of voltage-time loop (waveform)
» mostly noise, sometimes signal
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» identify signal timerange

» calculate current, integrate area

- S
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» distribution of integrated charges

SR
s noise pedestal
100 =
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» fit of distributions, calculate real charge at last dynode
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» single electron gain for different PMT voltages
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» measurement of further characteristics
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Thank you very much for
your attention’




