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lceCube - The Past

e Designed to
ook for high
energy
Nneutrinos

TAUP - July 2017

50m

1450 m

Om

2820 m

IceCube Lab

1 l IceCube Array
86 strings including 8 DeepCore strings
/ 5160 optical sensors
/
4/

a DeepCore
8 strings-spacing optimized for lower energies
/ 480 optical sensors

Eiffel Tower
p: 324 m




lceCube - The Past

e Designed to
OOK for high
energy
neutrinos

1.04+£0.16 PeV

e Mission
Accomplished

(Covered well in Claudio’s talk) 1.14£0.17 PeV
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lceCube
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Can we do anything else”

e A great deal of
lceCube’s
SUCCeSS has
come In the
search for rare
events

* [hings become
INnteresting at
slightly lower
energy...
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lceCube + DeepCore

e /8 Strings . .
e 120m string spacing ‘
e 17m DOM spacing ‘ L. . e ®
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| owering the Threshold

* [he energy

coverage of

whe
WOu
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Muon veto Capabillities

background is
atmospheric |
as a veto to
remove these
events

e Use lceCube

e Primary
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lceCube - The Present

e \Norking on many different fronts, as
seen at this conference

e Neutrino oscillations
e Neutrino mass ordering

e [au neutrino appearance

e (Can we go even lower?

Location - Date 10 S[\@/



Perhaps a further lowering”?

up-going v [ie. cos(6 )=-1, L~1.3 10* km]
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Perhaps a further lowering”?
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lceCube - The Future

Skiway

South Pole Station

lceCube

DeepCore
PINGU

High Energy
Extension
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e Add 7 strings
INn the area of
DeepCore

e | owers the
threshold to
roughly GeV
range
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String Density Improvement
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25 GeV v, CC™

color — hit time
size — hit charge

25 GeV vy, CC

color — hit time
size — hit charge

e |nclusion of more strings dramatically

improves light collection
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Photodetector Improvement

small PMT

_______adiabatic
light guide

_______wavelength shifter
coated cylinder

!Dwectlor\al More sensitive Directional
information area per $ information
Smaller Small diameter More sensitive
geometry area per

module

e Previous modules had one PMT facing down
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Oscillations with Phase 1

* |mprovement in sensitivity
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Oscillations with Phase 1

. normalization
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e Also able to continue to search for tau appearance
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Calibration

e Phase 1 also allows for the installation of new
calibration devices

e petter knowledge of LED output and
direction as well as better timing

e specific devices with known light
emission over 4rx

Penetrator
Pressure sphere

| [Photodiode
' | |and LED"H
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lceCube + DeepCore + PINGU
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Dark Matter
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e Sensitivity to dark matter is also improved
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Conclusion

e |ceCube hag #“° The IceCube-Gen2 Collaboration

- Deutsches Elektronen-Synchrotron (Germany)
Friedric t

been very A T 08
successful N " '

e PINGU will
continue at
low energies

-~

\‘?\&&Wm)
e Phase 1is -
the first step T e e
toward that S gy
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