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Model ing the secular evolution of an inspiral orbit
around a Kerr black hole

AAEELAM IR B R RE

Abstract We propose a Hamilton mechanics of the inspiral motion of a particle around a more massive
Kerr black hole. With the two-timescale analysis and the action-angle variables, we find that the secular
changes of both the action-angle variables are characterized by the long time averaged value of the
interaction Hamiltonian.

© 2014 Department of Physics, Kyoto University

Inspirals of compact objects into massive Kerr black holes are important sources for future
gravitational wave detectors. The detection of gravitational waves from this system relies on
the accurate theoretical models of their inspiral motion. Because of the extreme mass ratio in
the binary systems, the motion of inspirals are modeled as the small deviation from the Kerr
geodesic subjected to the self-force acting on the small body, which is still very hard to evaluate
in practice.

In this talk, we revisit the inspiral motion around a Kerr black hole and describe this system
in the language of a Hamilton system. In this framework, instead of directly integrating the
equation of the motion with gravitational self—forces, the orbit of the particle can be described
by the Hamilton s equations of the geodesic motion on an effective spacetime.

We systematically extract the solution of Hamilton s equations that is relevant to the orbital
evolution for a long time period. Relying on the action—angle variables and using the two timescale
ansatz, we see that the secular changes of both action and angle variables are characterized
by only differentials of a single scalar quantity: the long time averaged value of the interaction
Hamiltonian. In addition, at the leading order in the mass ratio of the binary, we show that
these secular changes are expressed in the gauge invariant manner.
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Abstract We are searching for a K™ pp bound state which is the simplest kaonic nuclei, if existed, via the
d(z*, K*) reaction at J-PARC K1.8 beam line. A pilot experiment was carried out in June, 2012. An
overview of this experiment and current analysis status will be presented.

© 2014 Department of Physics, Kyoto University
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Formation of supermassive black holes
in the high-redshift universe

KIFEMIEE RS TEF

Abstract As the origin of supermassive black holes observed in the early universe, seed black holes
formed by the direct collapse of supermassive stars have been envisaged. We have investigated formation
of the supermassive star in first galaxies, using three-dimensional hydrodynamical simulations.

© 2014 Department of Physics, Kyoto University
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Abstract We have developed an apparatus which can rebunch very low energy neutrons by the technique
of AFP-NMR with RF and gradient magnetic fields for neutron EDM experiments in J-PARC. At present
we are upgrading this apparatus. The demonstration experiments will be performed at J-PARC MLF.

© 2014 Department of Physics, Kyoto University
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Abstract We discuss the QCD phase diagram of asymmetric nuclear matter by using Polyakov loop
extended quark meson model. The critical point temperature is found to decrease in asymmetric nuclear
matter. We also discuss the phase structure of matter during the dynamical black hole formation and in the
neutron star core.
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Abstract We present deep observations of the Galactic supernova remnant 1C443 with the Suzaku
satellite. We detected the enhanced radiative recombination continua of Fe and Ca ions. We show the
results of spectral fitting and discuss the origin of the recombining plasma.
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Discrete flavor symmetry
for lepton mixing and quark mixing
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Abstract We study non-Abelian discrete flavor symmetries, which could constrain patterns of the lepton
mixing and the quark mixing. Through the systematical search for flavor symmetries, we propose a
simple model, which generates both the lepton mixing and the Cabbibo angle.
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Integrable deformations of principal chiral models
and the AdS/CFT correspondence
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Abstract We consider the classical integrable structure of g-deformed SU(2) and SL(2,R) principal chiral
models. It is known that the classical dynamics of undeformed principal chiral models can be described in
two (left and right) descriptions. The two descriptions degenerate each other and, in fact, equivalent. The
deformations which we discussed here resolve their degeneracy. Thus the equivalence becomes obscure.
We show not only how each of the two descriptions is deformed individually but also how the left-right
duality is modified.
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We discuss integrable deformations of SU(2) principal chiral models (PCMs) [1,2]. In particular,
we concentrate on the deformations preserving SU(2) _L x U(1)_R symmetry. As a result, the
deformations can be regarded as a kind of g-deformations of SU(2) PCMs.

In each model, there are two ways to describe the classical dynamics: one of them is called 1)
left description and the other is called 2) right description. The former is based on the SU(2)_L
symmetry and the later is based on the U(1)_R symmetry. First, we present Lax pairs and monodromy
matrices both in left and right descriptions. Then it is shown that a couple of su(2)_L Yangians
and the (deformed) quantum affine su(2)_R are realized in the deformed sigma models. The classical
r/s—matrices subject to the extended classical Yang-Baxter equation are also obtained. In
addition, gauge equivalence between left and right monodromy matrices is shown.

We also discuss a similar integrable deformation of SL(2,R) PCMs[3], which preserves SL(2,R)_L
x U(1) _R symmetry. As in case of deformed SU(2) principal chiral models, there are two descriptions
for its classical integrable structure and they are gauge equivalent each other. The main
distinction is the “direction” of the g-deformation. We consider the non—standard g—-deformation
(qg-deformation to the non—Cartan direction) while the standard gq—deformation is considered in
case of SU(2) principal chiral models. As a result, the U(1)_R symmetry is no longer enhanced
to the quantum affine s1(2,R)_R. It is shown that an infinite—dimensional algebra which has an
exotic tower structure is realized in this model. In addition, we construct a homomorphism from

the s1(2,R)_R Yangians to the exotic symmetry.
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Abstract The neutrino interaction cross sections for inclusive charged current interaction, charged current
quasi-elastic scattering and charged current coherent pion production are measured using the T2K
neutrino beam and the fully-active tracking detector “Proton Module”.

© 2014 Department of Physics, Kyoto University
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(72 LBl Ly NEFMEBELEMEI L hab—L v b g RIS OW R ORIERSRILTE
T2K SEBR DO AX O ERFE R Tidevy, )
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F-theory compactified on K3xK3 and its application to
|andscape

HAEMBEEOTIEAT Fhi a7 v—7 KK I

Abstract We study flux compactification of F-theory on K3 x K3, and its application to landscape
problem. K3 surface admits several distinct elliptic fibrations, and each fibration contains the algebraic
information such as gauge group. Using lattice theoretic approach, we investigate distribution of gauge
groups over the landscape of vacua.
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Abstract To study partial restoration of chiral symmetry, we evaluate in-medium chiral condensate, pion
decay constant and pion mass using in-medium chiral perturbation theory up to the next-to-leading order
of nuclear density. We find that NLO corrections are not small and low energy theorems are not satisfied
in this order.
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Abstract We investigate dineutron correlation in the light neutron-rich nuclei. A dineutron is

a compact spin-singlet two-neutron pair regarded as a kind of cluster. We suggest that dineutron
correlation can be generally significant in those nuclei. We present contribution of the dineutron
correlation in the ground and excited states of He.
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Abstract We have been developing an Electron Tracking Compton Camera (ETCC) for the MeV
gamma-ray region in the universe by balloon experiments. The simulated detection efficiency of the
flight-model-type ETCC is consistent with the simulated one, which enables us to detect Crab nebula
with > 5c level.
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Non-minimal coupling in the context of
multi-field inflation

Yukawa Institute for Theoretical Physics Jonathan White

Abstract Motivated by their good consistency with recent observational data, we study the class of multi-
field inflation models that contain a non-minimal coupling to the gravity sector. In particular, we focus
on the formulation dependence of this class of models and the potentially important role of the Higgs.
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Recent observations of the Cosmic Microwave Background (CMB) show very good consistency with inflationary
models whose actions can be written in a form that contain non-minimal coupling between the field driving
inflation and the Ricci Scalar. Such non-minimal coupling is also theoretically well motivated, for example in the
context of unifying particle physics theories. The same theories also predict the existence of many light degrees of
freedom in addition to the inflaton. Motivated by these facts, in this work we study multi-field inflationary models
with non-minimal coupling.

It is well known that models with non-minimal coupling can be re-cast in the form of Einstein gravity via a
conformal transformation of the metric. The original “frame” and that after the rescaling of the metric are referred
to as the Jordan and Einstein frames, respectively, and there is a long-standing debate as to the level of
equivalence between results obtained in the two frames. We focus on comparing the curvature perturbations
associated with the two frames, as these quantities are very closely linked to the temperature fluctuations of the
CMB. At linear order we find that, as a result of the isocurvature modes inherent to multi-field models of inflation,
the two quantities and their evolutions do not necessarily coincide. In particular, the conservation of one does not
necessarily imply the conservation of the other. Using the N formalism to go beyond linear order, we find that
the statistical properties of the two curvature perturbations may also be very different, including the non-
gaussianity. Given that non-gaussianity is a powerful tool for distinguishing between different models of inflation,
this highlights the importance of determining how each of the curvature perturbations is related to observations.

In the second part of our work we consider the reheating process in the same class of inflation models. Taking a
bottom-up approach we assume that there are no direct interaction terms between the inflaton sector and the
Standard Model. As such, reheating takes place via gravitationally suppressed dimension-5 interaction terms, with
the decay rates of the inflaton sector depending on the masses of the decay products. Since all masses of the
standard model particles are acquired from the Higgs field expectation value, we argue that the rate of
gravitational particle production can be spatially modulated by the stochastic value of the Higgs condensate
generated during inflation. We show that observational constraints on the curvature perturbation generated from
this Higgs isocurvature mode can be used to set a lower bound on the inflaton mass during the reheating phase.
Given that gravitational interactions are universal, and that we know the Higgs field to exist, this work is
important in constraining the possible role that the Higgs field might play in the dynamics of the early Universe.
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Quantum Tunneling During Inflation:
Non-linear Analysis of the Quantum Fluctuations

Yukawa Institute for Theoretical Physics Kazuyuki Sugimura

Abstract We perform a non-linear analysis of the primordial fluctuations generated from quantum
tunneling during inflation, which can become a key to observationally test the string theory landscape in
future. We develop formulation and then apply it to a couple of inflation models with quantum tunneling.
© 2014 Department of Physics, Kyoto University

While inflation is now part of the standard cosmology, our knowledge of the physics behind inflation is very
limited. The energy scale of inflation is far beyond that of the standard model of particle physics and there is no
hope to realize accelerator experiments at such high energy. However, string theory, the most studied candidate of
the ultimate theory, recently offered a new framework on inflation: the string theory landscape.

The motivation of this work is to test this theory-motivated framework by observation, which possibly has an
extremely large impact on both cosmology and string theory. The string theory landscape is a huge landscape of
potential for scalar fields, which are originated from the degrees of freedom of the extra dimension geometry in
string theory. Although details of the landscape are not clear yet, string theory generally suggests the existence of
local potential minima, where scalar fields jump around by quantum tunneling. Evidences of the string theory
landscape can be found by searching for distinctive observational signatures generated by such quantum
tunneling.

In this work, we focus on the non-Gaussianity of the primordial fluctuations generated from quantum tunneling

during inflation, which can become a key to observationally test the string theory landscape in future. The
non-Gaussianity of the primordial fluctuations, an observable related to the higher order correlations of them, is
going to be a powerful tool to probe inflation in the coming era of high precision cosmology.
Since there was no previous work on the non-Gaussianity from quantum tunneling, we start with developing
formulation to calculate it. The commonly used formulation to calculate the non-Gaussianity, the so-called in-in
formalism, is not directly applicable to systems with quantum tunneling because the evolution of the quantum
fluctuations during quantum tunneling cannot be described as real (Lorentzian) time evolution. We derive the
extended in-in formalism on quantum tunneling background in a system of multi-dimensional quantum mechanics
based on the WKB analysis of tunneling wave functions [1], and then further extend this to cosmological systems
with quantum tunneling.

We apply this newly developed formulation to a couple of models motivated by the string theory landscape,
namely, models where slow-roll inflation is triggered by quantum tunneling [2] and ones where bubbles are
nucleated via quantum tunneling during slow- roll inflation [3], to predict the non-Gaussianity of the primordial
fluctuations from these models for the first time. As a result of calculation, we find that the bispectrum can be
generated in the long-wavelength modes due to quantum tunneling during slow-roll inflation in the former models
and that large skewness regions with azimuthal symmetric spatial dependence can be generated due to nucleated
bubbles in the latter.
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Measurement of the energy dependent muon neutrino
charged current inclusive cross section

with the T2K INGRID detector
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Abstract The energy dependent muon neutrino charged-current (CC) inclusive cross section from 1 to 3
GeV is being measured at the T2K INGRID detector. The current analysis status and the prospect will be

presented.
© 2014 Department of Physics, Kyoto University

The T2K experiment [1] is a long baseline neutrino oscillation experiment. The purpose of this

experiment is to measure the neutrino oscillation parameters and the CP violating phase (0§ ).

In 2013, the non—zero neutrino mixing parameter (0 3) was observed with a significance of 7.3

o by measuring the electron neutrino appearance [2]. The combined measurement with other reactor

experiments showed that § ., preferred -z /2. On the other hand, the property of the neutrino

interaction itself is not fully understood in the neutrino physics. T2K experiment also aims

to make the mechanism clear by measuring the neutrino cross section at T2K near detector. The

purpose of this analysis is to measure the energy dependent muon neutrino charged—current (CC)
inclusive cross section from 1 to 3 GeV with the T2K INGRID detector. Since there is little data
measured by the other experiments in this energy region, the result of this analysis will be

useful for some neutrino interaction models

The INGRID (Fig. 1) is an on—axis neutrino near detector which
is composed of identical 14 modules and designed to measure the
neutrino beam direction with the 10 mX 10 m coverage. Each module
is arranged in horizontal and vertical direction. Each module
has iron target plates and plastic scintillator planes. A
neutrino interacts with one of the iron plates and generates
charged particles. Then, these particles are tracked by the
scintillator planes. By counting the number of the interactions,
we measure the neutrino CC interaction rates with the high
detection efficiency (>70%).

INGRID cannot measure the neutrino energy. But the expected
energy spectrum of the neutrino beam is different for each module
position. With this feature and categorizing the neutrino events
according to some topologies, the energy dependence of the CC
inclusive cross section from 1 to 3 GeV can be measured. The

principle of this measurement, the systematic errors, the result

with Toy MC data, and the prospect of this analysis will be
presented.
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Abstract “Mizuche” is newly developed water Cherenkov detector for counting the neutrino at the near
detector hall of T2K. It aims to test feasibility for precise counting under rather high intensity beam using
same type detector as Super-Kamiokande. We report the result of our measurement and BG treatment.
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Fig.1. Distribution of light yield for data and Monte Carlo (only neutrino interaction).
Right: with FV water; Left: without FV water.
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X-ray study on plasma outflows from the Galactic center
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Abstract We present the discovery of plasma outflows extending 100-200 pc north and south of the
Galactic center. These plasmas have thermal energy of 10°? erg. We also found the southern plasma to be
in a recombining phase. These plasmas were likely generated by the Galactic center activity 10° yr ago.
© 2014 Department of Physics, Kyoto University

The center of our Galaxy (Galactic center; GC) has a lower activity than that of active galactic nuclei or starburst
galaxies at present. The current luminosity of the central supermassive black hole, Sagittarius (Sgr) A*, is eight
orders of magnitude lower than its Eddington luminosity of 10* ergs. Moreover, on-going explosive star
formation is not found. However, signatures of past GC activities have been reported recently. For instance, X-ray
observations have discovered fluorescent lines of neutral iron from dense molecular clouds in the GC (X-ray
reflection nebula; XRN). They are likely to be caused by reflections of past Sgr A* flares occurring 100-1000 yr
ago. The luminosity of the flares are estimated as 10%° ergs [1]. Gamma-ray observations also revealed the giant
bubbles, which suggest another Sgr A* flare or a nuclear starburst 108-107 yr ago (Fermi bubble; FB) [2]. Such
observational evidence of past GC activities is still limited, so that there is a large gap in the activity history
between 10° and 106 yr ago (see Fig. 1).

Our aim is to find other relics of GC activities and to clarify the history of them. Previous X-ray observations
have concentrated on the Galactic plane region. Contrastingly, we focused on the Galactic bulge region because it
is less contaminated by the strong GC background emission and is more suitable to detect phenomena associated
with the GC activities. We performed the survey of the off-plane region with the Suzaku satellite, and found the
large diffuse plasma to the south and north of the GC, which are referred to as GC South and GC North,
respectively.

From the spectral analysis of GC South, we discovered the plasma is in a recombining phase, which is not
expected in the standard shock-heating scenario. Indeed, a recombining plasma (RP) model well represents the
spectrum, and gave us the electron temperature of 0.5~keV, the initial ionization temperature of 1.6~keV. The
recombination timescale of 10° yr indicates that GC South was generated 10° yr ago. The absorption column
density suggests that GC South is located at the GC distance. The mass an thermal energy of the plasma reach
3000 M. and 8 x 10°* erg, respectively [3].

The spectra of GC North is represented by a CIE FB
plasma with the electron temperature of 0.7~keV. The oo, CAEtetE
absorption column density indicates that GC North is
also located at the GC distance. The mass and thermal
energy are found to be 900 M. and 3 x 10% erg,
respectively. The dynamical time scale of the plasma is
estimated as 10° yr. These parameters are comparable
to those of GC South. . rm

We consider that a past GC activity 10° yr ago Quiescent
generated GC South/North on the basis of large W1 1 10 16 1 i
thermal energies in both the plasma and the RP in GC Look back time (years)

100, "B
(Starburst originy  GC South/North XRN

10% SN rate
(r <50 pc)

10%L

X
. Current

36 K
10 s, Sgr A*

Relased energy rate (erg s*)

South. Fig. 1 History of the past GC activities.
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Direction-sensitive dark matter search
with a gaseous micro time projection chamber
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Abstract A direction-sensitive dark matter search with improved gaseous micro time-projection-chamber
was performed in Kamioka. New best direction-sensitive SD cross section limit 557 pb for WIMP mass
of 200 GeV/c? was obtained. Remaining background was studied , and the polyimide of the u-PIC was
found to be a dominant background source.
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Non-baryonic dark matter is widely believed to account for a large fraction of the mass in the universe by a lot
of observation of universe. Weakly Interacting Massive Particle (WIMP) is the leading candidate of the dark
matter. Direct search experiments pursue for the signal of WIMP-nucleus elastic scatterings, where WIMPs in the
halo of our galaxy are expected to be detected on the Earth[1]. Direct search experiments can provide the robust
evidence of the existence of the halo dark matter. Since the shape of the expected energy spectrum is
exponential-like, the decrease of threshold energy is important to get enough signals.

Many direct search experiment of dark matter have been performed so far. Although some experiments have
reported a positive result, no experiments have reached widely agreed discovery. In order to obtain a robust
evidence of the dark matter, more reliable signal is needed. A most convincing signal of the dark matter would be
seen in the directional distribution of the recoil nucleus. Since the Cygnus constellation is seen in the forward
direction of the Solar system's motion, dark matters would seem to come from the Cygnus direction like
"WIMP-wind". A gaseous detector with a good position resolution is required for the direction-sensitive search in
order to detect a shorter track than 1mm in atmospheric pressure gas.

We have developed a direction-sensitive dark matter detector, NEWAGE-0.3b' to improve the sensitivity by
one order of magnitude from previous measurement performed by NEWAGE-0.3a[2]. NEWAGE-0.3b' consists of
a micro time projection chamber (u-TPC) filled with 0.1 atm of CF4 gas, its electronics system, and the gas
circulation system with cooled charcoal for reduce radon, which is one of the background source, and impurities.
NEWAGE-0.3b" was designed to have a twice larger target volume with low background material, a lowered
threshold of 50 keV with an angular resolution of 40 degree[3], and an improved data acquisition system.

A direction-sensitive dark matter search in Kamioka underground laboratory with NEWAGE-0.3b' was
performed from 2013/07/17 to 2013/11/12. Compared to the previous measurement with NEWAGE-0.3a,
obtained background level was reduced by 1/10 in the energy range of 100-400 keV. With an exposure of 0.327
kg days, a new 90%C.L. direction-sensitive spin dependent (SD) cross section limit 557 pb for WIMP mass of
200 GeV/c? was obtained. This result is improved by a factor of 10 from previous measurement, and marks the
world-record direction-sensitive limit.

The identification of the background source is very important to improve the low background detector.
Remaining background was studied in detail, and the polyimide of p-PIC was found to be the dominant
background source. If a new low-background p-PIC is developed, the background level will be limited by
environmental gamma-rays and it will be reduced by constructing a lead shield. The expected limit with the above
improvements will reach to the DAMA region. Further sensitivity will be achieved by recognizing the head/tail of
the track, improving angular resolution, and using large-size detectors with long-term operation, and then a
direction-sensitive dark matter search of DAMA region will start.
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Abstract We observed NC (neutral current) Gamma events arise from the T2K neutrino beam at the
SuperKamiokande detector by the GPS signal. Data until July 2011 agree to our simulation, except for the
simulation has more multi-gamma events than real data. Improvements of the simulation of NC Gamma
events are reported here.
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In neutrino neutral current interaction, target nuclear can be excited by kicking nuclei out.
Then de—excite gamma can be generated from the target nuclear, which is called as primary gamma.
While the kick—out nuclei can also excite another nuclear, and produce gamma (secondary).

In SuperKamiokande, NC Gamma events from atmosphere neutrinos are one kind of relevant
background in Supernova relic neutrino research. As anterior data of NC Gamma are little, the
uncertainties of cross—section in MC are large now. [1] T2K neutrino beam can be used for precise
measurement of NC gamma cross—section, as the peak energy of neutrino flux is about 600MeV which
is similar with SK atmosphere neutrino.

T2K is long—baseline neutrino oscillation experiment, which produce 8 bunches neutrino beam
in 2. 47 sec cycle from J-PARC, Tokai. Applying GPS timing cuts and other reductions, 43 events
are left as NC Gamma candidates in T2K runl 3 data. While in simulation, neutrino fluxes are
predicted by T2K beam group. SK simulation software generated neutrino interaction and raw SK
simulation files. After reduction as real data, final simulation results are shows as Fig. 1. [2]
For Compton scattering electrons, the mean value of their Cherenkov opening angle is about 42
degree. MC and data also shows that there is a peak of 42 degree coming from scattering electrons.
But near 90 degree of Cherenkov angle, more events are appealing in MC simulation than real data.

Events which Cherenkov angles are near 90 degree 10 o e e
are considered as multi—gamma. In simulation, we | % RUN1-3data :
know that these events are mainly secondary gamma. o r :g jl::': E
This result shows that the simulator for kick-out 8 CC non-QE s
nuclei is not consistent with real physics 4 7 F eaes CCOE
process. E: 6 _

To find some improvements of simulation, we -g 5 5
categorize every Cherenkov angle plots of MC and E
data into several types. And 2. 2MeV gamma events § 4 _
after NC interaction are also used to get neutron ‘3 2
multiplicity of NC gamma reaction. In this talk, 2 —
above hints of simulation improvement will be 1k _
discussed. 0 bt ol I S AN
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References Cherenkov angle (deg)
[1] Supernova Relic Neutrino Search at Fig. 1. Cherenkov angle distribution of T2K runl1~3
Super-Kamiokande, K.Bays, T. lida, The NC Gamma events. Histogram shows that simulation
SuperKamiokande Collaboration, Phys. Rev. D 85, results, and dots are data observed in SK detector.

052007 (2012)
[2]Koh Ueno, “Study of neutron-current de-excitation
gamma rays with T2K neutrino beam”, Ph.D thesis (Feb, 2012).
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Abstract Electromagnetic counterparts to gravitational-wave signals will play an important role to
achieve gravitational-wave astronomy in near future. | study expected electromagnetic signals based on
numerical relativity simulations. 1 find the recent discovery of a kilonova candidate associated with GRB
130603B is largely consistent with compact binary merger scenario.
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Abstract The mechanism of nano-ablation for metal irradiated by femtosecond laser pulses is studied. We
have observed the energy spectrum of emitted ions in extremely low laser fluence irradiation, and propose
a non-thermal mechanism to explain the spectrum. We found a remarkable dependence of ablation rate on
incident angle for s-polarization.
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A Self-consistent Model of the Black Hole Evaporation

Theoretical Particle Physics Group

Yuki Yokokura

Abstract We construct a self-consistent model which describes a black hole from formation to
evaporation including back reaction from the Hawking radiation, under some approximations. The black
hole can evaporate without horizon or singularity. In this model we investigate the entropy and
information problem.
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In the semi-classical approximation we construct a self-consistent model which describes a black hole from
formation to evaporation including the back reaction from the Hawking radiation, under the conditions: (a) using
the eikonal approximation, (b) considering only s-wave of the matter, and (c) assuming massless scalar fields with
N degrees of freedom (N>>1). We first build a covariant flux formula which evaluates energy flux from particle
creation in the dynamical geometry, and set up a system of equations which determines time evolution of the
geometry, collapsing matter, and radiation in a self-consistent manner. We obtain an asymptotic solution for the
inside of the hole, and show that the black hole can evaporate without horizon or singularity. It has an onion-like
internal structure, and each layer emits the radiation following the Planck distribution with the Hawking
temperature. Then, a new definition of the Hawking temperature appears, in which the temperature of the hole is
defined as a response to the energy change. This dynamical definition adds to the entropy area law a logarithmic
correction term which depends on details of the matter fields. We reproduce the area law except for the numerical
coefficient, by counting microstates of the matter fields in the stationary interior geometry. Finally, we introduce
interaction between the matter and radiation to show that the initial information of the collapsing matter comes
back immediately, and propose a conjectured scenario for the remaining problem of recovery of the quantum
vacuum state.
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Abstract An inflationary model in the gravity whose gauge symmetry is enlarged to include dilations can
explain well the characteristics of the primordial fluctuations observed in the Cosmic Microwave
Background radiation and predicts peculiar signatures in the smaller scale fundamentally observable by
gravitational wave interferometers and Hydrogen line radio telescopes etc.
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