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Questions, qguestions,

V What were the roles of starbursts, mergers, AGNs, the environment, infall in the star
formation activity?
A these should have impacts on the origin of downsizing and bimodality

V It seems that the physics of galaxy/star formation is a complex process involving
turbulence, multiphase physics, magnetic fields, shocks... in other words, we live in a
complex world.

A Why would complex physics end up being a "simple" way ?...

ABut "simple is beauti ful (Occambébs razo
reality" (MGLee +03) A Bibimbap model

V Are we getting close to understanding of the formation of ellipticals/spirals ?

Elbaz +

¥ ' | Bibimbap
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Cosmic Star Formation History
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U CosmicSFR density peaksat z~1 or 2? Y
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U Do ULIRGs dominatethe CSFR at z~2?

U Until now, bolometric luminosity (or L) for
high-z galaxies is extrapolated from mid-IR or
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Herschel Space Observatory Fact Sheet
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Primary mirror: 3.5m in diameter
(cf. spitzer: 0.85m, AKARI: 0.69m)

Dimensions: 7.5m high x 4.0m diameter

Total mass: 3170 kg

Launch: 14 May 2009

Orbit: Lissajous orbit around the L2 point
Lifetime: >3.5 years(until the cryostat runs out of helium)
Telescope T: <90 K

Instruments (FIR:55-6 7 2 & m)
Imaging spectrometers

wm”-:t.‘::‘ ‘ PACS (Photoconductor Array Camera and Spectrometer)
Rt SPIRE (Spectral and Photometric Imaging Receiver)
High-resolution spectrometer
HIFI (Heterodyne Instrument for the Far Infrared)
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Hot grains
'in HIl regions
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Wavelength

Instruments (FIR :55-6 72 & m)
Imaging spectrometers

PACS (Photoconductor Array Camera and Spectrometer)
70, 100, 160 em

SPIRE (Spectral and Photometric Imaging Receiver)
250, 350, 500 &m

High-resolution spectrometer

HIFI (Heterodyne Instrument for the Far Infrared)
Resolving power of up to 10(0.3-300 km/s)
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Power of Herschel : PACS Iimages

Spitzer/MIPS Herschel/PACS

Table 3.1. PACS photometer overall characteristies/performances
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NASA/JPL-Caltech / SINGS ESA & The PACS Consortium

FOV (arcmin)

Spiral Galaxy M51 (“Whirlpool Galaxy”) in the Far Infrared (160pm)

Herschel/PACS Images of M51 (“Whirlpool Galaxy”)
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Power of Herschel : SPIRE images
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Power of Herschel : PACS/SPIRE Spectra
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Great Observatories Origins Deep Survey (GOODS)

Area: 150x2 arcmir?

Imaging Data
X-ray : Chandra, XMM -Newton
Optical : SUBARU, KPNO, HST/ACS
NIR : KPNO FLAMINGOS
NIR/MIR : Spitzer IRAC/MIPS
Radio: VLA
FIR: Herschel

. GOODSHerschel (PACS/SPIRE 362.6h)
coordinated by D. Elbaz

~ HerMES (SPIRE GT, 900h)
coordinated by S. Oliver & J. Bock

- PEP (PACS GT, 654.9h)
coordinated by D. Lutz
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