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ABSTRACT

We present initial results from the COS and Gemini: Mapping the Circumgalactic Medium
(CGMCGM = CGM? ) survey. The CGM? spectroscopic survey consists of 1689 galaxies, all with high-
quality Gemini GMOS spectra suitable for precise redshift measurements, within 1 Mpc of twenty-two
z < 1 quasars, all with existing S/N~10 HST-COS G130M+G160M spectra. We show that the H I
covering fraction above a threshold of Ny > 10%em—2 is 2 0.6 within 1.5 virial radii (Ryir ~ R200m)
of galaxies having stellar masses IORJM@ < M, < ll}llﬂr'f@. We examine the kinematics of the H I
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Figure 2. The redshift distribution of the CGM? galaxy
catalog for galaxies with z < zqso. The redshift reliability
is encoded in yellow and red. Red represents our most reli-
able redshift quality flag of ‘4’ with spectra displaying more
than one strong absorption or emission line. A quality flag
of ‘3" was reserved for spectra with only one strong emission
line and thus a less reliable redshift designation. Approxi-
mately 85% (801 out of 953) of our spectra were given the
highest reliability flag. The typical statistical uncertainly of
our redshifts is . ~ 50-100 km s™* (z ~ 0.00016-0.00030).
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Figure 3. Examples of typical Gemini-GMOS spectra with
a quality flag of Zg = 4, along with the error shown in blue.
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Figure 5. The distribution of galaxy stellar mass as a func- Figure 6. CGM? sample in a color-magnitude diagram us-
tion of galaxy systemic redshift with marginal distributions ing the g — r color and the galaxy stellar mass, M,. Multi-
on the right and top. The red, green, blue colors corre- band photometry was not available for all of the galaxy tar-

spond to the galaxy spectral type determined from visual gets, only objects with both bands are shown here. The bi-
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Figure 7. Scatter plot and marginal distributions of col-
umn densities vs. redshift for the H I systems detected in the
CGM?® survey. The mean lo uncertainties on column density
is 0.17 dex for unsaturated H 1 lines to column densities ~
10'™" em ™, which is of order the size of the symbol (see Fig-
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Figure 11. Covering fraction of H I as a function of
p/R.i for column density thresholds of Ny > 10'® ¢m™?
(blue), Nur > 10" em™2 (green), Nur > 10" cm™? (yel-
low), Nur > 10*% em™? (purple), and Nur > 1087 em™2
(pink). Shaded regions represent the l-o (68%) binomial
confidence intervals. Here we connect the center of the ra-
dial bins to highlight the difference in the distributions. We
see that for column densities less than 10 ecm™2 show little
correlation with galaxies. The covering fraction at R < R
in for the highest column densities (Nur > 10'° ¢cm™?) never
gets higher than 0.7,
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Figure 12. The distribution of absolute velocities as a function of Ngr and p," H.i, displayed in a box and whisker plot. The
boxes display the quartiles of the distribution centered at each column density and radial bin while the whiskers extend to show
the rest of the distribution of the bins. Outliers are defined as points that lie outside 1.5 times the innerquartile range and are
displayed as diamonds. The black points on top of the box plots indicate the velocity of the of each absorption component in the
corresponding bins. Each bin is split into a high (blue) and low-mass (orange) sample. We see a strong anticorrelation between
velocity spread and column density. The component velocity centroids do not exhibit any clear trends with impact parameter.
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5.3. Estimating RE¢n

In order to estimate a characteristic size of the Ny >
101 em ™2 CGM, Rty we devise a method in which
we use the parameters to calculate the impact param-
eter at which the covering fraction (f. = P h“‘} exceeds
0.5. Within this impact parameter, a sightline has a
greater than 50% chance of exhibiting a H I column
with Nyr > 10'%em—2. We can then estimate the pos-
terior distribution of Rogpy by calculating it for each
sample taken from the posterior distributions of 4 and
ro. In the high-mass sample, we determine R%J::;M =

P
0. 362"'2 gﬁz in physical Mpe (REgy .. = 0. 482"'3 fl}éé cO-
moving Mpe) and R(:(;M = {): 281"'2 gig physical Mpe
(Ritg e = 0.36610:017 comoving Mpe) for the low-mass

*-mmplv Th{"-;{' correspond to Rign = 1.42&3;33 Ryir

and Rty = 2.311035 R,i, for the high-and low-mass
samples, respectively, where R, was calculated using
the mean redshift and mass of each sample. These es-
timates are in agreement with our qualitative empirical
estimates from the previous analysis.



