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Collective neutrino oscillations under high density
environments in failed supernovae and the influence on the
observed spectra
(Failed supernovae 0 B BT T = 5 — 1 U ) SETIRE & 7 DBHADBE)

Masamichi Zaizen
A EE
(ID: 35-176121)

Abstract:

A failed supernova emits high neutrine fluxes in a short time, while intense accretion proceeds with a
high enough electron density to experience recollapse into a l?lack hole. Then, collective neutrino os-
cillations occur near the neutrino-sphere due to the neutrino self-interactions and have large influences
on observed spectra. On the other hand, high matter density prevents the collective flavor instability
from growing and neutrino oscillations can be suppressed. We investigate collective neutrino oscilla-
tions under the three-flavor multiangle approximation and the multi-azimuthal-angle instability under
the linear analysis in a spherically symmetric simulation of failed supernovae. Failed supernovae are
environments with both higher neutrino flux and higher electron density than successful supernovae,
Our results show that the matter-induced effects completely dominate over the neutrino Self—interaction
effects and the multiangle matter suppression occurs at all time snapshots we studied. These facts sug-
gest that only Mikheyev-Smirnov-Wolfenstein resonances affect the neutrino flavor conversions in
failed supernovae and simple spectra will be observed at neutrino detectors. We also estimate the neu-
trino event rate in current and future neutrino detectors from a source at 10 kpe as a Galactic event.
The observed neutrino spectra and the time evolution of neutrino detection could provide information

about the dense and hot matter and constrain the neutrino mass ordering problem.



An unbiased survey of hot cores in the inner Galaxy with the
Nobeyama 45m radio telescope
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January 26, 2019

Abstract
Y

Hot cores represent an important stage of massive star formation. We have developed a methed to
make a spectral line-based survey of hot cores by utilizing the data of the FUGIN survey (FOREST
unbiased Galactic plane imaging survey with the Nobeyama 45 m telescope). First we select hot
core candidates by searching the FUGIN data for the hot core-tracing week HNCO and CHaCN lines
by stacking, and then we conduct separate pointed observations on these candidates to confirm and
characterize them. We have applied this method to the [ = 10° — 20° portion of the FUGIN data, and
identified 22 Hot Cores and 15 Dense Clumps characterized by the line emission of hot core and/or
dense gas tracer molecules. The identified Hot Cores are coincident with tracers of massive stax
formation such as ATLASGAL clumps, WISE H If regions and class II methanol masers. For those
associated with ATLASGAL clumps, their bolemetric luminesity to clump mass ratios are consistent
with the star formation stages centered at the hot core phase. A principal component analysis of the
Hot Cores in terms of the line intensity ratios relative to C*S suggests a systematic decrease of these
ratios toward the later stages of star formation, The catalog of FUGIN Hot Cores provides a useful
starting point for further statistical studies and detailed observations of massive star forming regions.
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Identifying the source of fading events of PTFO 8-8695
with a young transiting planet candidate
by simultaneous optical and infrared observations
BHANT YUy NREBEERS PTFO 8-8695

AR FIRENZ & BWHA < b DRBIRD L

BA X (BFHEES 35-176127)

Abstract

Observing young exoplanets or planets. just being formed would be a key to under-
stand planet formation process. PTFQ 8-8695 b is one of such a young planet candidate
whose host star is about 2.6 Myr-old T-Tauri star and discussions about the nature of
this system have been lasting. In order to reveal the mystery of this object, we observed
PTFO 8-8695 for around five years with optical and infrared bands simultaneously us-
ing Kanate telescope at Higas.hi-Hiroshima Observatory. Through our observations, we
found that reported single fading event split into two (i.e., deeper but phase-shifted
“dip-A” and shallower but periodic “dip-B"), and disappeared, and then reappeared.
Based on observed shapes of fading events, the wavelength dependence of the depths,
and their periodicity, we tested four hypotheses: a cool starspot, an accretion hotspot,
a planet, and a dust clump as candidates of these fading events. As a result, we found
that dip-B, which has been lasting periodically from before the split is a planctary-origin
event. Although the depths of dip-B changed event-to-event, spin-orbit nodal precession
could explain such variation of depth., Also finding that a dust clump is the most likely
source of dip-A, we constructed “precessing planet surrounded by dust cloud” scenario
to explain not only dip-A and B but also the single fading event before the split. This
scenario is consistent with the reported change in depth of the single fading event and
even with reported results which were thought to be negative evidence to the planetary
hypothesis. If the planet indeed exists, we possibly detected the interaction between a
planet and another circumstellar dust. Moreover, this planet would be massive relative
to its size and therefore it might be rocky due to the atmospheric escape. At least, being
the third case of such a very young (< 3 Myr) planet around a weak-lined T-Tauri star,
this finding would imply that a planet could be formed generally within a few Myr.
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Destruction of circumstellar disks by surrounding stars
during star cluster formation

EFERBOREORIC X 3 2EAMEOHSE
RBJ K% 35-176131

Over 3500 planets have been discovered since first detection of the exoplanet. Most planets are
hosted by field stars, and only dozen of planets have been found in star clusters. In clustering
environment such as star clusters, circumstellar disks can be broken by their surrounding stars
due to exterﬁal far-ultraviolet (FUV; 6 eV-13.6 eV) radiation from their surrounding O, B-stars
(photoevaporation) and dynamical disk truncation by stellar encounters in clustering
environments. The efficiency of these disruption effects is still debatable. Recent improvement
of the resolution of observations enables us to investigate the efficiency of the dissipation of
circumstellar disks by the two effects in detail. In addition to that problem, initial distributions
of star clusters are one of the still discussed issues. Recent theories and observations showed
that initial states of star clusters are dynamically cool and ¢clumpy, but not spherical. In thi‘s
study, we performed N-body simulations of star clusters with the clustering initial conditioné,
constructed from the results of hydfodynamic simulations of the turbulent morecular ¢louds and
investigated the destruction of circumstellar disks due to photoevaporation and stellar
encounters in clustering environments. We regarded the clumps with the number of stars > 300"
and the half-mass density > 100 Mg pc'3 as clusters. We classified them into the two types of
clusters, young massive clusters and open clusters, and investigated the influence of the two
djsk dissipation effects. We found that photoevaporation is dominant for disk dissipation in

~ young massive clusters, especially in the central region, but in open clusters, most of disks are
destructed by stellar encounters. This is due to the mass and the number of O-stars in star
clusters. In young massive cluster model, more massive clusters contain morw massive stars,
We also compared our results with observations and found that the observed relation between
the fraction of the stars with disks and current FUV flux could be a result of disk destructions

mainly due to past stellar encounters.
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Near-infrared monitoring of Mon R2 IRS3 and

Development of target acquisition software for TAO/MIMIZUKU
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The radio-loud fraction of z ~ 4 — 6 HSC-selected quasars
and its dependences on redshift and luminosity

(HSC CEBIRENAFHRBE 4 -6 D7 c—H— It BT 2WBEIRILR L
T DOHITRB B & CHEAOETHE)
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Abstract

It has been known that about 10—20% of quasars in the low-redshift universe (z < 1) have been classified
as ‘radio-loud’, which means that the majority of quasars are ‘radio-quiet’. Since this dichotomy can be
related to the fundamental parameters of the supermassive black hole such as its mass, the mass accretion
rate, and spin, it is important to understand the physical origin of the bimodality of radio-loudness and
the radio-loud fraction (RLF) of quasars. Some previous studies showed that the RLF tend to depend on
both redshift and optical luminesity, while it has been argued that the result is biased by the apparent
magnitudes. To clarify this problem, we investigate a sample of z ~ 4 — 6 HSC-selected quasars with the
FIRST survey data and our JVLA observations. In order to estimate the RLF, we divide our sample
into three bins of redshifts, z ~ 4, 2 ~ 5 and z ~ 6, and divide each of the subsamples into further two
bins of luminosity based on the characteristic luminosity of their luminosity functions. We also stack the
radio images of those without radio counterpart to measure the mean radio-londness.

As a result, nine of 1666 z ~ 4 quasars, one of 224 z ~ 5 quasars, and none of 64 z ~ 6 quasars are
classified as radio-loud. Based on that, the RLF with radio-to-optical flux ratio Ry = 10 of luminous
samples at 2 ~ 4, z ~ 5 and z ~ 6 are 3.2 — 92%, 0.0 — 91% and 11 — 31%, respectively; that of faint
samples at z ~ 4, z ~ 5 and z ~ 6 are 0.4 — 100%, 0.5 — 100% and 1.4 — 97%, respectively. We also
constrained the mean radio-loudness of quasars at z ~ 4, z~5and z ~ 6 to R < 2.1, R < 3.9, and
R < 11.1, respectively. Comparing with previous studies, our constraint on mean radio-loudness of z ~ 4
sample, which is predicted to be high, is actually similar with that of z ~ 1 quasars, and even about five
times lower than that of z ~ 2 quasars with the same luminosity. This may solve the problem of the
apparent opposing trend of the RLF and the mean radio-loudness, which has been argued. Therefore,
the evolution of RLF is likely to be existent, implying that the radio-loud and radio-quiet quasars do
belong to different populations and evelve differently.

Although our constraints on the evolution trend of the quasar RLFs in the early umniverse is not
stringent, we propose two possible scenarios here. One is that the RLF is high at z ~ 8, while it declines
until z ~ 2—4 and then rise again until the present; the second one is that the RLF evolution is following
the best fitting that Jiang et al. (2007) derived. Two scenarios of evolution are discussed with a number

of assumptions related to spin, accretion and the possible formation history of supermassive black hole.



