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Star Formation ‘“Main Sequence”’
= SFR-Mx relation for star-forming galaxies
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SF main sequence out to z>2
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From NEWFIRM medium-band survey (Whitaker et al. 2012)




Galaxy evolution & environment

58 Cluster Sample — all
| “ Morphology-Density Relation”
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Main sequence vs. environment (z=0)

SF main sequence is “independent” of environment at z=0
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Local star-forming galaxies from SDSS (Peng et al. 2010)




Q: How about in distant universe?




Two big challenges

(1) Distant clusters (z>>1) are very rare.

- Known (proto-)clusters are now increasing.

(2) Large uniform sample of SF galaxies is required.

—> NB emission-line survey is an ideal solution.
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AHA 1 O-Subaru project

Collaborator: T. Kodama (Pl), M. Hayashi, K. Tadaki, I. Tanaka, R. Shimakawa, T. Suzuki, M. Yamamoto

Apping H-Alpha and ' ines of Oxygen with Subaru
Narrow-band Hoy(A=6563A)/[OIl J(A=3727A) survey for 0.4<z<2.6
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AHA 1 O-Subaru project

Collaborator: T. Kodama (Pl), M. Hayashi, K. Tadaki, I. Tanaka, R. Shimakawa, T. Suzuki, M. Yamamoto

Apping H-Alpha and ' ines of Oxygen with Subaru
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Big advantage of Subaru
72=30 z=5

M=6x10~14 Msun, 20MpcXx20Mpc (co-moving) Yahagi et al. (2005)




High-z structures revealed by AHALO
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HIiZELS: High-Z Emission-Line Survey

Collaborator: I. Smail (Durham), D. Sobral (Lisbon), J. Geach (Herts), M. Swinbank (Durham), P. Best (Edinburgh)

Ho Ho Ho Ho
@ z=0.4 @ z=0.8 @ z=1.5 @ z=2.2 | Total~2 deg’survey in COSMOS & UDS

# now further extending the survey area.

Filter Field Detect Wi/colours Emitters Stars Artefacts Ha
NB C/u (3o) # (3%) = = #
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65912 64453
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~500-2000 Ha emitters at each redshift,
providing excellent comparison sample
for our MAHALO cluster samples.

UKIRT filter Sobral et al. (2013)




Cluster vs. Field comparison out to z~2

The MS location is always independent of environment since z~2 !
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Redshift EWr > 30A
+ M/L correction (Koyama et al. 2013b, MNRAS, 434, 423)

From L(Ho) +
Mx-dependent
dust correction




Mx, SFR, AMS distribution
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Massive SF galaxies in z>2 proto-cluster
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Clumpy galaxies in z>2 proto-clusters
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Dust extinction vs. environment (z=0.4)

Higher dust extinction (different SF mode?) in high-density env.
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Conclusions

(1) With MAHALO+HIZELS collaboration, we find that SF main
sequence is independent of environment at any time in the
history of universe since z~2, suggesting rapid SF quenching.

—> Cluster vs. field difference is always small (~0.1-0.2 dex level)

(2) SF galaxies in z=2.2 proto-cluster environments tend to be
more massive (and showing redder J-K colours) than the field
counterparts at the same redshift.

= Mx distribution “along” the MS does depend on environment.

(3) SF galaxies “surviving” in high-density environments tend to
be more highly obscured by dust, suggesting a different mode of
SF activity in clusters/groups.

—> Environment may affect dust properties (SF geometry or mode).




