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TEAM & INSTITUTIONS




ASTRO2020
KEY QUESTION

D-Q2: How do gas,
metals, and dust
flow into, through,
and out of galaxies?




DISCO SCIENCE GOALS

* Characterize the diffuse circumgalatic medium: Trace diffuse CGM at

105 K <T< 106 K in a statistical sample of galaxies. Characterize the physical
structure of the CGM across galaxy properties using cool gas tracers (ClI, Sill),
Intermediate temp gas tracers (Clll and Silll), and warm gas traces (OVI and NV).
Confirm or rule out OVI relationship to star formation rate.

* Connect galactic feedback to the CGM: Measure combined OVI emission

and absorption spectra of star-forming galaxies to create spatial and kinematic maps of
the warm /hot CGM to constrain the relationship between gas transport and gas
regulation in galaxies.

* Trace Mi"(y WCIy gas flows: Within our Milky Way Galaxy, measure column

densities of multiphase gas species to determine metallicities, dust depletion, molecular
fractions and kinematics, quantifying signatures of inflow and outflow that sustain the
Galactic ecosystem.



DISCO APPROACH




STAR FORMATION OVER TIME oster 7017

Tanvir 2021




INTERNAL VS EXTERNAL
EVOLUTIONARY EFFECTS

External Internal
Prolonged infall of gas Driven by:
Mergers and hierarchical clustering Dark matter halo
Galaxy harassment Bars and distortion
Gas stripping by collisions and ICM Spiral structure

Galactic winds
Nuclear black holes



EXTENDED
GALAXY
GAS




THE CIRCUMGALACTIC MEDIUM




THE CIRCUMGALACTIC MEDIUM

The circumgalactic medium (CGM) is a collection of
multi-phase gas between a galaxy and the intergalactic
medium in which the galaxy is embedded.

This gas is warm/hot (10%-10¢ K) and diffuse.This has
historically made it difficult to detect.

High energy -> UV and X-ray Diffuse -> Low surface brightness






OPTICAL DESIGN
Lo-FEVER: R > 3,300, Long slit, 6 x 8"

.M primary mirror

Hi-FEVER: R > 33,000, Echelle, 8"x8"



INSTRUMENT COMPARISONS




OBSERVATION DESIGN




COMPARISON WITH SIMULATIONS




LOW REDSHIFT POPULATION STUDY




SURVEYS

REMIX (Resolved Echelle Mapping of the Interstellar and eXtraplanar medium): R > 3,300
spectral mapping of line emission from CGM gas across ~100 kpc scales plus down-

the-barrel spectroscopy tracing outflows in absorption and stellar population characteristics. This
survey will provide these detailed maps for half a dozen nearby galaxies.

GROOVE (Galaxy—quasar Resolved Observations Of the Virialized Environment): R > 33,000
absorption measurement tracing diffuse gas at temperatures 104-10° K at sub-parsec scales
in a statistical sample of galaxies. This will be combined with medium-resolution (R > 3,300)
emission around QSO sightlines with absorption to estimate density of the CGM.

SPOTLIGHT (Stellar Probe Of the galacTic halo and Interface Gas via High-resoluTion
absorption): Mapping of the Milky Way disk-halo interface tracing structures like the
Fermi Bubbles, high-velocity clouds (HVCs), and the disk-halo interface.



QUESTIONS?






