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00 cl neutrino oscillations in core-collapse supernova
Delfan Azari Milad (00000000 0O00O0O0OOO
0 M2)

I am studying theoretical astrophysics with main focus on core-
collapse supernovae. Neutrinos are supposed to be the key player
in CCSNe.

tational collapse of massive star cores. If only one percent of their

They carry most of the energy relieved by the gravi-

energy is transferred to stellar matter, CCSNe will be produced. The
problem with the supernova theory is: This has not been achieved in
the most sophisticated numerical simulations so far. , it is well known
that mu- and tau neutrinos have higher energies than electron neu-
trinos. If the former is converted to the latter and then absorbed
by matter, more energy is transferred and may induce successful ex-
plosions. The interesting thing is that the neutrino oscillations are
modified by the presence of neutrino themselves; then the problem
becomes nonlinear and far more difficult than the ordinary oscilla-
tion. Our idea is to apply the linear stability analysis to the results
of the detailed numerical simulations without neutrino oscillations
and see if the so-called collective neutrino oscillations occur at some

point in the core collapse.
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cal chirp mass defined by (mim2)>/3/(my 4+ ma)'/5 of Pop 1T BH-
BHs is ~ 30 Mg so that the chirp signal as well as quasi nor-
mal mode (QNM) of the merged BH are interesting targets of KA-
GRA. The detection rate of the coalescing Pop 111 BH-BHs is 262
events yr” 1(SFRp /(107 2 Mg yr” ! Mpc” 3)) - Erryys in our stan-
dard model where SFR,, and Errg, are the peak value of the Pop
IIT star formation rate and the systematic error with Errgys = 1
for our standard model, respectively. To evaluate the robustness
of mass distribution and the range of Errg,, we examine the de-
pendence of the results on the unknown parameters and the distri-
We found that the chirp mass

30 Mg in most of parameters and distribution

bution functions in the PS code.
has a peak at
functions as well as Errgys ranges from 0.05577 to 2.289. There-
fore, the detection rate of Pop III BH-BHs ranges 14.6 O 599.3
events yr! (SFR, /(107 2° Mg yr® ! Mpc? 3)). The minimum rate
corresponds to the worst model which we think unlikely so that un-
less (SFR, /(10" 25 Mgyt ! Mpc” 2)) < 0.1, we expect the Pop III
BH-BHs merger rate of at least 1 event per year by KAGRA. Since
the frequency of the QNM of the merged BH of mass ~ 60 Mg is
~ 200 Hz where KAGRA has good sensitivity, there is a chance to
check if the Einstein theory is correct or not in the strong gravity

region.
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Development of Far-Infrared Image Sensor
with Silicon-Supported Germanium Blocked
Impurity Band Detector
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