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Galaxies have internal structures such as a central black hole, bulge, disk, and stellar
and dark matter halos. Identifying these structures across cosmic history and measuring
their physical parameters (e.g., size, and detailed mass distribution) are crucial in
revealing galaxies' past formation and evolution history, as each structure is suggested
to drive and regulate the galaxy evolution dynamically. To accurately derive the mass
distribution of galaxies, it is essential to have both (1) high-resolution observations
required to derive central mass distribution and (2) wide-field observations covering the
radius where dark matter starts to dominate. The recent development of ALMA allows
us to obtain gas kinematics with sufficient angular resolution to measure the central
black hole mass and stellar mass distribution separately in nearby galaxies and mass

distribution of galaxies at high redshift galaxies at a redshift z of >4.

No spectroscopic imaging instrument can simultaneously archive such a high resolution
and wide field of view for a nearby galaxy (i.e., z ~ 0). NGC 1380 has a wealthy data set
that includes: stellar kinematics measured from the atomic absorption features in a
stellar continuum obtained by Multi-Unit Spectroscopic Explorer (MUSE) on the Very
Large Telescope (VLT); and stellar surface brightness distribution obtained by Advanced
Camera for Survey (ACS) on Hubble Space Telescope (HST); and high-resolution CO(2-
1) molecular gas kinematics by Band 6 receiver on ALMA. The stellar kinematics and
surface brightness data cover the large area of the galaxy out to 120 arcsec. In contrast,
the high-resolution molecular gas kinematics allows us to accurately trace the central
mass distribution. We identified galactic structures: a central black hole, bulge, disk,
stellar, and dark matter halos in the early-type galaxy NGC 1380 and accurately
measured these mass distributions, exploiting and combining these archival data. We
first directly measured the black hole mass in NGC1380, which was consistent with the
known black hole and host galaxies scaling relations. Our measurements of each galactic
structure in NGC 1380 locate the galaxy's disk in the stable regime in the bar-like
instability, which may explain the absence of significant substructure in the disk in
NGC 1380.

With the developed methods and experiences, we also investigated galactic structures
more than 12 billion years ago, which was an unexplored epoch for detailed galactic
structure. The luminous [CII] emission from an extreme star formation and ALMA's

high sensitivity allow us to obtain the most detailed [CII] gas kinematics for an unlensed,



hyper luminous infrared galaxy (HyLIRG) at redshift 4.4, BRI 1335-0417. Analyzing the
spatially resolved [CII] gas and dust kinematics, we have identified a rotating disk, a
central compact structure like a bulge, and spiral structures on the disk in BRI 1335-
0417. HyLIRGs are thought to be formed mainly through major mergers, in which we
expect the presence of highly disturbed structures. But surprisingly, the dust-obscured
internal structures revealed in this study are similar to those of a spiral disk galaxy.
This may give us a clue to the detailed formation scenario of HyLIRGs and massive

galaxies in cosmic history.
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