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Direct collapse simulations with Enzo AMR and
Gadget/GIZMO SPH code

We discuss the code comparison project in the context of “Direct Collapse
Black Hole” (DCBH) formation in a high-redshift dark matter halo, using both
Enzo AMR and Gadget/GIZMO SPH simulations. We simulate a collapsing gas
in both isolated dark matter halo with 10°8 Msun, as well as in a
cosmological setting. We present our initial results on our resolution tests
using the two methods, and discuss the dynamical properties of gas at the
onset of secondary collapse as found in Choi et al. (2013).
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Recursive structure in the definitions of gauge—
invariant variables for any order perturbations

The construction of gauge—invariant variables for any order perturbations is
discussed. Explicit constructions of the gauge—invariant variables for
perturbations to the forth order are shown. From these explicit
constructions, the recursive structure in the definitions of gauge-invariant
variables for any order<br>perturbations is found. Through this recursive
structure, the correspondence with the fully non-linear exact perturbations
is briefly discussed. This presentation is based on the paper [K.N. CQG vol.31
(2014), 135013.].
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Development of a new HLL approximate Riemann
solver for MHD including cosmic-ray effects:
application to the AGN jets and the Fermi bubbles
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We consider a squared term of Weyl tensor in the Einstein-Hilbert” s action. It
is one kind of the theories about higher curvature invariants in the action as
quantum corrections. In general, such additional terms generate ghost
degrees of freedom. But the theory we consider here is ghost free by
breaking local Lorentz symmetry. Using this theory, we consider gravitational
waves from slow-roll inflation and calculate the power spectrum numerically.
We compare the results with the study about de—Sitter expansion and the
case of general relativity. Finally we consider gravitational waves from slow—
roll inflation in standard Weyl gravity in which local Lorentz symmetry is not
broken and there are ghost degrees of freedom.
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Appearance of Boulware-Deser ghost in bigravity with
doubly coupled matter
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'The Formation of Suppermassive BH at High Redshift

Observations of high-redshift quasars reveal that some supermassive black
holes (SMBH) with masses exceeding 1€9 solar mass formed as early as
redshift z > 7. Such a growth of SMBHs via mass accretion from stellar mass
black holes may be limited by the Eddington rate and requires the time which
exceeds the age of the Universe. Currently, the only viable alternative to
address this problem is the “direct collapse” scenario, where gas collapses
within dark matter (DM) halos of larger than 1e8 solar mass directly into the
supermassive black hole with masses around 1e6 solar mass as an SMBH
seed. Our project focuses on this route to form SMBH seeds.<br>
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Dependence on relaxation of third dimension for
“shock-evoking positive-feedback” model of magnetic
reconnection

Our previous study proposed a “shock—-evoking positive—feedback” model,
which could achieve fast magnetic reconnection using one 3D current sheet
with finite guide field in uniform resistivity environment. The enhancement of
reconnection rate originates from the zigzag pattern that goes across the
current sheet center, which comes from the primary tearing mode that
works on shear magnetic structure&#160;. In this presentation, we will report
a study on importance of the third component relaxation checked by 2.5D
simulations with the same setup. In latter case, single chain of flux tubes are
formed right at the center of current sheet thus no “positive—feedback”
system is built. &#160;The resulting reconnection rate is less than half of the
3D case before the secondary instability (plasmoid instability) starts.
Dependence of the guide field magnitude is also checked in 3D box. With
smaller guide field, the ent it of r ion rate becomes earlier.




