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Figure 7. Fluxes of SRNs (upper panels) and event rate spectra in Super-Kamiokande over 1 yr (lower panels) obtained using models with CSFRD of DA08, shock
revival time of #;eyive = 200 ms, and Shen EOS. The left and right panels show the results for the normal and inverted mass hierarchies, respectively. Solid and dotted—
dashed lines correspond to models with the metallicity evolutions of DAO8+MO08 and LN0G6, respectively, while other lines denote the results for fixed metallicity with

Z = 0.02 (dotted) and 0.004 (dashed).
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Figure 8. The same as Figure 7, but showing the predictions for
MSW mixing implementation for 10 yr in SK (22.5 kton inner vol-
ume, top panel) and 10 yr in HK (374 kton inner volume, bottom
panel), with each bar width reflecting the statistical square-root
N error only, adopting the predictions using the WHWO02 suite of
progenitors and assuming vy shape parameter of 3.0. In all pre-
dictions, small critical compactness leads to more massive stars
collapsing to black holes, thereby increasing the DSNB event rate.
Apart from a simple normalization, slight differences appear be-
tween the SK and HK dependences on & 5 ¢, due to the different
detection threshold.
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parametrized 1D SNE simulations (with central neutrino engine) for > 200 pro-

genitors.

Parameters: strength of central neutrino engine, critical PNS mass for BH for-

mation
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Figure 2. Landscape of SN and BH-formation cases for the combined progenitor sets of WH15, SW14, and WHO07, simulated
with the neutrino engine model of Z9.6 & W18. From top to bottom: time of explosion or BH formation, total energy radiated in
all species of neutrinos, and mean energy of electron antineutrinos versus ZAMS mass of the progenitors. Note the logarithmic
scale in the top panel. Red bars indicate successful SN explosions and fallback SNe, while the outcomes of BH-forming, failed
SNe are shown for our different cases of baryonic NS mass limits in gray (2.3 M), dark blue (2.7 Mg), light blue (3.1 M), and
cyan (3.5 Mg). The outcome of the ECSN by Hiidepohl et al. (2010) is not shown in the figure, but discussed in the main text.
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Figure 5. Parameter dependence of the DSNB flux spectrum, d®/dE, for the case of electron antineutrinos. In the different
panels the engine models (upper left panel), the NS mass limit for BH formation (upper right panel), and the instantaneous
spectral-shape parameter, apg, of the time-dependent neutrino emission from BH-formation events (lower left panel) are varied,
while keeping all other parameters at their reference values (Z9.6 & W18; 1\/;}'5“71) =2.TMg; best-fit o, i.e. a=3.5 for SNe with
Mnys,p < 1.6 Mg, a=3.0 for those with Mns,, > 1.6 Mg, and agu = 2.0 for failed SNe; see Section 4). In the lower right panel,
the additional contribution from low-mass (LM) NS-forming events is shown for different constant rate densities Rpa. For
comparison, the pale red band marks the LM flux for an evolving rate instead (see main text for details). Our fiducial model
with Rpm =0 is plotted as dashed line. In each panel, a gray shaded band indicates the uncertainty arising from the cosmic
core-collapse rate (corresponding to the +10 upper and lower limits to the SFH of Mathews et al. 2014). As in Figure 3, vertical
bands frame the approximate detection window.
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(A color version of this figure is available in the online journal.) NakaZ at0+ ’ 1 3
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