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Background and Motivation

* The RESOLVE (REsolved ot negon 5 ok | Fal g 25 k-
Spectroscopy Of a Local VolumE) g 1'9°¢ B
survey is a volume-limited census §
of stellar, gas and dynamical mass 2 *°F E
in a 53,000 cubic Mpc region of 8 3 ]
the nearby universe. i °C 2

* The RESOLVE team aims to study o oF E
star formation and merger S i ]
activity for all galaxies (black dots § _1003_ B
at right) contained in the volume. T T T T

* The extraction of velocity fields
and creation of galaxy rotation
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curves allows for a determination of the amount of mass contained
within a galaxy. This is done with a rotation curve — plot of velocity vs.
radius — and the Motions Find Mass equation.

* This total mass is compared to the

mass determined to be in the galaxy

based on the light coming from it.
The difference between the two
mass calculations is the amount of
dark matter in that galaxy.

* The velocity fields are extracted from
optical data, and will be compared to

velocity measurements from radio
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data. This to obtain accurate velocity measurements, and it allows for
the identification of galaxies with anomalous kinematics, or internal
motions that do not orbit the galactic center, such as inflows and

outflows of ionized hydrogen gas.

Motions Find Mass

e The MFM equation allows astrophysicists to determine the amount of
mass contained within a radius of a galaxy.
 Consider the centripetal force and the gravitational force that attracts

a satellite toward a central body:

Analyzing Galaxies’ Spectra
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Data Comparisons

In radio astronomy there is poor resolution, so when observing one
galaxy, it is possible to obtain a profile that contains information for
two galaxies. These are confused sources and need to be separated
with use of the optical data.
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Optical data traces ionized hydrogen
which often concentrates near the
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galactic center, and may be moving in
directions outside of the usual orbit.
Velocity components in directions other
than around the center cannot be
considered in the mass calculation,

so we look for asymmetry and turbulence

in the rotation curves
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Extracting Velocities

Velocities are extracted from the spectra by fitting Gaussian functions
to the emission lines from gases at well-known wavelengths. In
particular, ionized hydrogen produces a very strong line on the
spectrum, so it is ideal for velocity determination.

Gaussian Fits of N1, Halpha, and N2 Over a Spectrum
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The velocities are determined radially
across the galaxies with use of the redshift
formula:

1%

Aobserved = Aemitted (1 + Z)

This formula accounts for the Doppler shift

due to the galaxies’ rotations. When the
Gaussian is fit over the emission line, the

center of the fit gives the redshifted

wavelength of light. Thus, by knowing the 0
rest wavelength, one can use the redshift
formula to calculate velocity.

The GOODMAN slicer has 3 slits receiving light from the galaxies giving
3 sets of spectra across a galaxy and allowing for the creation of a 3D
velocity field.
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Future Work

Compare velocity information obtained from optical and radio data,
sorting out any discrepancies to determine the most accurate velocity
fields and rotation curves to apply to the Dark Matter census
* Includes fitting velocity field models and assessing
kinematic anomalies
Separate galaxies with kinematic anomalies for future exploration
* |dentify asymmetries and turbulence in rotation curves
* Explore possible reasons for anomalies such as star
formation and active galactic nuclei



