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Our research objective is to study the radio afterglow aris-
ing from the ejecta of binary neutron star (BNS) merg-
ers. BNS mergers are one of the most promising targets of
gravitational-wave (GW) detection. In addition to produc-
ing GW signals, they are also expected to eject mildly rel-
ativistic outflows (ejecta) and have various electromagnetic
(EM) counterparts. Observation of an EM counterpart will
not only increase the detection confidence of GW signals,
but also provide invaluable information on the physics of
the merger process. A good understanding of the expected
EM signals is thus essential to detecting EM counterparts.
In particular, Nakar & Piran (2011) predict a robust radio
signal that would peak several weeks after the merger. They
suggest a blast wave to be generated from the interaction of
merger ejecta with the surrounding medium, in which the
amplified magnetic field would accelerate electrons to emit
synchrotron spectrum. Although such expected radio sig-

nals have been studied subsequently in some recent litera-



ture (e.g. Piran et al. 2013; Hotokezaka et al. 2016), they
only give rough estimation without detailed consideration of
the blast wave dynamics.

We follow the scenario of Nakar & Piran (2011), and aim
to calculate a realistic radio afterglow light curve from BNS
merger ejecta with quantitative modelling of the blast wave
evolution. More specifically, we consider a blast wave not
only interacting with the surrounding medium, but also pow-
ered persistently by ejecta supply from the BNS merger.
With collaboration from Shibata group (University of Ky-
oto), we are using latest results of BNS merger numerical
simulation to determine the density and velocity distribution
of ejecta, with which we calculate the dynamical evolution

of the blast wave, as well as its radio afterglow emission.
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0 0O al8 Calculation of the Lyman-Continuum
Photon Production Efficiency &;,, of z ~ 3.8—4.7
Galaxies Based on the IRAC Ha Fluxes
HilmiMiftahul (00000000000 ML)

Cosmic reionization is the transition from the neutral hy-
drogen in the IGM to the ionized state that we observed
today, caused by the ionizing photons which have a wave-
length shorter than 91.2 nm. There are still many uncer-
tainties regarding the cosmic reionization, for example how
was the mechanism and which source drives the reionization.
One of the candidates of reionization source is star-forming
galaxies. In order to verify that such galaxies are respon-
sible for the reionization, we need some information about
the ionizing photons emissivity, which can be determined by
three parameters: the Lyman-continuum photon production
efficiency &;on, escape fraction fes., and UV luminosity den-
sity hoyy. We can derive the first one by comparing the Ha
fluxes and the UV-continuum luminosities, in a similar way
as (Bouwens et al. 2016).

We used the spec-z dropout galaxies from GOLDRUSH
(Great Optically Luminous Dropout Research Using Sub-
aru HSC) catalog (Ono et al. 2017) and select the data with
z ~ 3.8—4.7, where the Ha emission line falls into the IRAC
channel 1 band (3.6 pm). We used the SPLASH (Spitzer
Large Area Survey with Hyper-Suprime-Cam, PI: P. Ca-
pak) data to derive the Ho fluxes by comparing the observed
magnitudes in the IRAC channel 1 and channel 2 (4.5 pm),
assuming that the continuum fluxes in both bands are same.
By adopting the Calzetti dust law (Calzetti et al. 2000)
to correct the measured Ha fluxes and UV-continuum lumi-
nosities, we derived the &;,,, values and compared it with the

Bouwens et al. 2016.
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00O al0 Line-depth Ratios and Teff Relation of Red
Giants in APOGEE H-band Spectra: the Metallicity
Effect

Jian Mingjie (D OO0ODO0OD0 DOODOOO 0OOO

00 Mi1)

Stellar parameter such as effective temperature (Teff) and
metalliciy abundances, are of vital importance in unvealing
the condition of our galaxy.

Line depth ratio, which divide the line depth of two lines
with a discrepancy in excitation potential, is sensitive to Teff.
Beside the sensitivity, it can also avoid the correction of red-
dening compared to the Teff derived from color index, which
directly connect spectra with Teff in a simple way compared
with synthetic spectra fitting. Previous result mostly focus
on optical spectra, such as Strassmeier & Schordan (2000)
and Kovtyukh (2006). Recently Fukue et al. (2015) found
9 line pairs in the H-band, for the first time for this wave-
length. Uncertainty of Teff can be reduced to around 50 K
or even smaller. However, Fukue et al. (2015) also implied
the overall metallicity as well as abundance of each element
used may affect the relation. To confirm this, we selected
around 20000 APOGEE spectra and search for possible new
line pairs in H-band.

Temperatures derived by LDR is consistent with those de-
rived from APOGEE with scatter around 60 K. Both in-
ternal and external uncertainty are also consistent. Further
inspect into the spectra discovered the lines are mostly sat-
urated. This is also confirmed by synthetic spectra from
MOOG, and may be the reason of effect by metallicity.

If time permitted and enough information is achieved, I
will also introduce MOOG, the software used for generating

synthetic spectra.
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The interstellar medium (ISM) is an interesting astrophysical fluid where a lot of physical processes (such as radiative
cooling/heating, compressibility, magnetic field and so on) play important role. In this seminar I shall start from the
review of basics physical properties of the ISM and then discuss its dynamical evolution triggered by shock compression
based on our recent MHD simulations. I shall particularly focus on the ISM evolution from warm neutral medium to

cold HI cloud, cold HI cloud to molecular cloud, and molecular cloud to dense star forming filaments.
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000 c14 AKARI and Spinning Dust Emission A
look at microwave dust emission via the Infrared
Bell Aaron (DDDDDDD oooooOo oooo
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The microwave emission from our Milky Way galaxy has
several components that can be very difficult to distinguish:
free-free emission, synchrotron emission, thermal dust emis-
sion as well as the more recently discovered ”anomalous mi-
crowave emission” (AME) which likely comes arises from
spinning small dust grains. Likewise, the infrared emis-
sion profile of interstellar dust emission has several overlap-
ping constituents that we cannot yet completely identify the
sources of. We are attempting to investigate one of the ma-
jor characteristic sources of 6 to 12 micron dust emission-
nanoscale carbonaceous dust (like polycyclic aromatic hy-
drocarbons or PAHs), to the yet unexplained anomalous mi-
crowave emission. We do this by comparing microwave data
from the Planck Observatory with IR dust emission mapped
by the AKARI space telescope. We focus on the AKARI
Infrared Camera (IRC) which traces the PAH emission fea-
tures very well. Our work supports that AME comes from
dust, but does not support a situation where AME is ex-
clusively caused by PAHs or similar molecules. There may
be several contributors, and environmental factors (like the
interstellar radiation field) may play a larger role than previ-
ously thought in producing the AME portion of the galactic

microwave foreground.

1 Kogut, A., Banday, A. J., Bennett, C. L., Gorski, K. M.,
Hinshaw, G., & Reach, W. T. 1996, ApJ, 460, 1
2 Draine, B. T., & Lazarian, A. 1998, ApJ, 508, 157, 1999,
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