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Cassiopeia A

(Chandra)

Image credit: NASA/CXC/SAO



What does the supernova
neutrino S|gna\ look like?
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The Hyper-Kamiokande detector

Tochibora \,#
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Hyper-Kamiokande will begin construction in April 2020, with

data starting in 2027

See our new design report (arXiv:1805.04163)



What does a signal look like in

Hyper-
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Timing information
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Measuring the supernova direction
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Only ~ 5% of neutrino even
back to the supernova

Hyper-K can measure the direction

of a SN with half angle of 1
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Hyper-K will probe to greater distances,

where the SN rate is ™

~2-3/century

1/decade instead of



Hyper-K can make precision
measurement of the diffuse
supernova neutrino background
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ICECUBE

completed 2011

ceCube Lab IceTop surface array
—=Sz——-=-- _ (actsasveto-1km?)

:m I IceCube array — 86 strings
| | / with 5160 optical modules

DeepCore
- 8 infill strings for lower energy

1450 m

2450 m
2820 m
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lceCube detects neutrinos that
interact near the optical modules

Abbasi+ 2011
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lceCube has the best neutrino rate
measurement from nearby

supernovae
(plot by Felix Malmenbeck, MSc@KTH)
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lceCube can measure features in
timing structure

Tamborra+ 14

1000 v . . .
SASI - shock instability 27 M_

lceCube

Rate [ms'1]

0 100 200 300 400 500
Time [ms]

13



lIceCube could measure high energy
neutrinos from supernova shocks

Murase 18
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What’s next? The three strategies for
a supernova neutrino experimentalist

1. We wait! We are due for the next galactic
supernova and this will give us rich astronomy
and physics details about these events

2. We expand! Bigger detectors will allow us to
reach larger distances, where the supernova rate
is higher

3. We improve! By enhancing our capability to see
supernova neutrinos, we will start to access the
constant stream of diffuse supernova neutrinos
constantly passing through the Earth
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Only v, during early times

Infall Neutronization

Janka+ 2007
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All flavours of neutrinos
at late times

Accretion Cooling

Janka+ 2007

n+e*->p+v, pte>n+v, e'+eDV+vV
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Hyper-K will probe distant SNe,
where the SN rate is higher

Ando, Beacom, Yiuksel 05
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Number of SRN event candidates
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Teoif = 8 MeV 11.3 19.9 31.2 5.30
Tt = 6 MeV 11.3 13.5 24.8
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Moller+ 18
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