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. first objects and reionization

internal structure of forming/evolving galaxies
- resolve 1kpc at 3<z<7
- measure metallicity, gas dynamics, ionization states
to understand (a) primeval galaxies and (b) feedback
machanisms
- measure gas/stellar rotation to infer dynamical mass

. Origin of the Hubble sequence
- morphology + stellar mass assembly + internal dynamics
- AO-assisted multi-IFU

. Structure formation
. QSO absorption line systems
. AGN vs SF
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How do we 'understand' the galaxy evolution

Dark Energy : e.g., measure 'w' in the equation of state.

Reionization : measure the ionized fraction.

Galaxy evolution : what should we measure?

Luminosity/Stellar mass function, SFR, morphology, size, AGN fraction
as functions of environment and time? We can measure those, but at
what point can we say “yes, we now understand the galaxy evolution.”?

This 'understanding' comes in two phases :
1 — we just empirically know how galaxies evolve.
2 —we know what physics is driving (what aspect of) the evolution.
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- UV luminosity (available at high-z)
- Halpha

ENAVES <EJ - thermal emission from dust

- UV + IR luminosity

- optical-NIR SED modeling

—DDAIELUZEVEEE (L L TOK DO DBRIERERH B, T,
FECELODTAEREICEVWRHBDT, AEMEDINS VWFEZHWZU,



*/L/L‘..\ E/]

REL CLWBSYIEETILIZOCIDAREM,

Ha luminosity ‘ N(ionizing photon) ‘ SEFR
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Case 'B' recombination - Metallicity
- Model/Observed stellar spectra
- Initial mass function
- Constant SFR
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SPH/AMR simulation in a cosmological context
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® Origin of the Hubble sequence [Kajisawa]
® Morphology
® Size evolution

® Feedback mechanisms (Quenching process) [Tanaka]
® SFR distribution, stellar mass, gas mass/distribution
® Gas kinematics (outflow)
® AGN feedback

® What regulates SFR? [Inami, Tamura]
® Gas accretion, gas distribution, gas mass
® 'Main sequence’, starburst

® Chemical enrichment history [Yabe]
® Stellar mass, metallicity

® Environment [Koyama]
@® Everything
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® Galaxy vs dark matter [Hikage]
©® Galaxy-galaxy lensing, HOD

® Structure formation [Hikage/Tanaka]
@ & CETHEADEEBLONEZRL X I,
® Cosmic shear — EUCLID, HSC, LSST
® Halo mass function with baryon
@ Cluster gastrophysics

©® Simulations vs. Observations [Okamoto]
® Everything
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® YJHAE SR
® lens mass vs. dynamical mass vs. stellar mass from SPS models
® Type Il SNe (up to z~17?)
® SLSNe (need to understand the progenitor system)

@ Dust attenuation law
® 9 YredshitiiL\ > (LB NIE. FZH Sbroad/medium band =SPSES

IWCITr vk UTHIEEHRTES, REDOEHE L THEZL,
® Dust geometry

® Gas-phase metallicity
@ |onization parameter NRFEIEILT S,  Eletron temperature ZERZE U\ L
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® Metal yield from SNe
® SimulationCfactor 2 (FK < FTENT, BFHEEIACED,
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® XCO/Alpha_CO
@ ILA ENNLSTLULAN?

® Stellar evolutionary track
® Blue straggler, horizontal branch morphology, ZENDHELE S A ICFET,

@ Star formation history
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® AGN contamination on SFR estimates



Gabrielat+Adam’'s workshop

® Are we reaching a fundamental limit in our ability to measure properties such
as stellar mass and star formation rates?
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® What is the star formation and assembly history of galaxies with mass below
1079 Msun?
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@ Does the central-satellite division provide the right framework to study galaxy
evolution?

—>HOD (3EA EEZ X TUL\/c, Central vs satellite E VWS BEERLEC S
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® \We understand which processes affect galaxies in different environments. Do
the details matter?
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