THE MOSDEF SURVEY: SULFUR EMISSION-LINE RATIOS PROVIDE NEW INSIGHTS INTO EVOLVING ISM
CONDITIONS AT HIGH REDSHIFT'
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ABSTRACT = o0sf
We present results on the emission-line properties of 1.3 < z < 2.7 galaxies drawn from the complete MOS- 3 "
FIRE Deep Evolution Field (MOSDEF) survey. Specifically, we use observations of the emission-line diag- 2 [
nostic diagram of [OIIIJAS007/HS vs. [SIIAAGTIT,6731/He, i.e., the “[SIT] BPT diagram," to gain insight E o
into the physical properties of high-redshift star-forming regions. High-redshift MOSDEF galaxies are offset S 2 Nosoer
towards lower [SI]AA6717,6731/Hex at fixed [OII]ASD07/HS, relative to local galaxies from the Sloan Digital - . -
Sky Survey (SDSS). Furthermore, at fixed [OIIIJAS007/H/3, local SDSS galaxies follow a trend of decreasing =L, 2~15 MOSDEF
[SIT]AAGT17.6731/Hev as the surface density of star formation (Xgpp) increases. We explain this trend in terms [ 2~0 spss
of the decreasing fractional contribution from diffuse ionized gas (fnic) as Xgpr Increases in galaxies, which _3 [ Meximum Starburst
causes galaxy-integrated line ratios to shift towards the locus of pure H II-region emission. The z ~ 0 rela- [— ,w‘“'," SF
tionship between fpig and Ygpp implies that high-redshift galaxies have lower fpig values than typical local -1.6 -1
systems, given their significantly higher typical Ygpg. When an appropriate low-redshift benchmark with zero [N"] BPTA 108(["“]’\6534/ HG)

or minimal fpyg 1s used, high-redshift MOSDEF galaxies appear offset towards higher [SHJAN6T17.6731/Ha
and/or [OIT]AS007/H3. The joint shifts of high-redshift galaxies in the [SIT] and [NII] BPT diagrams are best  High-z#R3A] [Elocal #RAT &L V)
explained in terms of the harder spectra ionizing their star-forming regions at fixed nebular oxygen abundance \ \
(expected for chemically-young galaxies). as opposed to large variations in N/O ratios or higher ionization EJ:‘“ZI_jt JI\L’-CL 6
parameters. The evolving mixture of H II regions and DIG is an essential ingredient to our description of the JE . _I%_L\EE‘I%E INTD )(9

ISM over cosmic time. o
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Figure 2, Median Xgpr for SDSS galaxies as a function of position in the Fig4 MosDEFﬁ;ﬂa} [S"] BPT i Z'fg'a MOSDEF ‘\_
[SI1] BPT diagram. There is a strong trend for galaxies with higher val- s [ - hilonly model :
ues of Sgpg to be shifted towards lower values of [SIIAAG6717.3731/Ha (F|g1t£7g~%)o)[j: ttEﬁa—é ﬁfﬁ; \—QO)ZSFR -1 [ ... HII regions
at fixed [OII]AS007/HS3 ﬂMa 16) P S R S S
running median for local H 1T reg EMOSDEF&*EI]Z_?;%O ) -15 -1

dotted pink line. The running median line ratio
H Il-region clectron temperature. The hiionly model from [Si

(2017) is shown with the dashed black line, representing the

erage emission from H II regions in star-forming galaxies in the absence of —
G . Finally, the running median for * D{G -like (i.e.. low Ha sur- ([N I I]/H a:EJ IE.I *%) o i
fac axels from lhe SDSS/MaNGA DIG galaxy sample used . - . .. b
17) is shown as the solid dark-grey curve. The run- 9 hlgh-z_c:(j:harder |On|Z||’]g Spectrum T

ning median line ratios for the “DIG
([OTTASO07/HA)([NTTAGSS

ike curve are calculated in bins of (magenta dotted line), and a model from
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correlates with nebular metallic- ( == Hﬁ/ 7 }9 0) 3 L A é ﬁf”) I'rucﬁonul contribution to the Hor emiss

z ~ 2.3 MOSDEF sample.
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Figure 4 Comparison in the [SII] BPT diagram beween MOSDEF galaxies, HII regions, and models with low DIG emission fraction. Left: [SII] BPT dugr am

2.3 MOSDEF galaxies and stacks (green points, red stars), mu:han sequence of local H 1T regions (magenta dotted line), and hijonly model flv:)mE ors|
7) (black dashed line). z ~ 2.3 MOSDEF galaxies are clearly offset towards larger [OTIT|A5007/H,7 and/or larger [ST]AA6T17,6731/Hex re} atiy
1 regions and the hifonly model. Right: The same plot, but for z ~ 1.5 MOSDEF galaxaes and stacks (hlue poml« gold stars), local H 1I regions
7) representing the ensemble average emission from H II regions in star-forming galaxies plus a DIG
. The offset between z ~ 1.5 MOSDEF galaxies and the comparison curves is smaller than for the
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