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• Simulations: signal characteristics (f, A, etc); 
physical mechanism producing GW signals, 
bank of waveforms

• Signal Search: search algorithms based on 
the most reliable parts of waveforms, 
proposal of detector design to observe 
physical properties of supernovae via GW 
signals
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Core Bounce PNS Instabilities Neutrino‐Driven
Convection
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Explosion Energy versus Progenitor Mass
Wossley-Heger 12, 15, 20, 25 Solar Mass Nonrotating Progenitors; 256 x 256 Spatial Resolution

Explosion
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Non‐rotating progenitors
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Burrows et al. 2007, Ap.J. 664, 416

Rotating progenitors

Bruenn et al. 2016, Ap.J. 818, 123 

Richers et al. 200=17, arxiv:1701.02752

Long signal (> 1 sec), low, 
moderate amplitude

Short signal (< 50 ms), 
high amplitude at bounce
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Results obtained with the CHIMERA GR multiphysics supernova code with state‐of‐the‐art neutrino interactions.
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SNR = 41

SNR = 6
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Comparisons use same time window (from 3D) 
and temporal resolution (from 2D).

Results obtained with the CHIMERA GR multiphysics supernova code with state‐of‐the‐art neutrino interactions.
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Most reliable part of signal
Most reliable part of signal 
in frequency domain

Andresen et al. 2016 
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Dimmelmeier et al. PRD, 064056,2008 Kotake et al. PRD, 044023, 2003

Schreidegger et al. A&A, 2010 Richers et al. arxiv:1701.02752
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A possible 
bounce signal

Emission process Duration (ms) fpeak [Hz] Typical h at 10 kpc EGW [Mc2]

Core Bounce 10 300 3x10-21 ~10-8

Prompt convection 50 200 0.3x10-21 ~10-12

SASI/ND convection 450 700 1x10-21 2x10-9 Δt/100ms

Explosion >400 800 0.7x10-21 2x10-9
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• Simulations help to improve data analysis and increase chances for 
detection!

o We are able to perform realistic 3D simulations and produce reliable 
waveforms.

o Waveforms from 2D simulations have similar characteristics as 3D ones. 
Thus, 2D simulations can be used to create a bank of waveforms. Now, even 
realistic 2D simulations are computationally inexpensive.

o It would be good to summarize the main characteristics of GW signals into a 
table in any publication that presents new waveforms

o To produce more realistic waveforms we have to perform realistic CCSN 
simulations with slow‐rotating progenitor (bounce signal + neutrino‐driven 
explosion signal)
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