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Z-FIRE: ISM PROPERTIES OF THE Z = 2.095 COSMOS CLUSTER
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ABSTRACT

We investigate the ISM properties of 13 star-forming galaxies within the = ~ 2 COSMOS cluster. We
show that the cluster members have [N 11| /Ha and [O 111 /H3 emission-line ratios similar to z ~ 2 field
galaxies, vet systematically different emission-line ratios (by ~ 0.17 dex) from the majority of local
star-forming galaxies. We find no statistically significant difference in the [N 11]/Ha and [O 111]/Hj3
line ratios or ISM pressures among the = ~ 2 cluster galaxies and field galaxies at the same redshift.
We show that our cluster galaxies have significantly larger ionization parameters (by up to an order
of magnitude) than local star-forming galaxies. We hypothesize that these high ionization parameters
may be associated with large specific star formation rates (i.e. a large star formation rate per unit
stellar mass). If this hypothesis is correct, then this relationship would have important implications
for the geometry and/or the mass of stars contained within individual star clusters as a function of
redshitt.
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of the ZFIRE survey (black circles).
galaxies that would be added to our clus
if we were to apply the S/N limits of Steidel et al.
dark blue circles, respectively).

Also shown are additional
sample and field sample
(orange and

"‘\DbS ‘-d[llpl( (dots). The stellar mass range of the qu: sam-
ple has been matched to the stellar mass range of our z ~ 2
galaxies (9.5 < log(M)/Mg < 11.0). The colored curves show
our theoretical photoionization models for a range of metallicity
(blue-green lines), and ionization parameter (yellow-red lines), as
indicated in the legends. The COSMOS cluster and field gal.
have larger ionization parameters than the majority of local SDSS

galaxies. Galaxies with electron densities that could be as large as
ne ~ 1000 cm—3 within their errors are highlighted with a bold

EJ# circular outline.
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dle panel), and the Kewley et al. (2013b) redshift-dependent classi-
fication line and error ranges (red solid line and dotted lines respec-
tively, lower panel). The blue lines in the middle panel show the
position of the local SDSS envelope for comparison. Field galax-
ics are colored according to sample, where pale blue corresponds
to the KBSS-MOSFIRE field sample of Steidel et al. (2014), and
black corresponds to field galaxies from our MOSFIRE observa-
tions with all strong-lines detected to > 30. Orange circles and
dark blue circles show the additional galaxies that would be added
t cluster sample and field sample if we were to apply the S/N
of Steidel et al.
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