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Importance of the FIR & submm
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Half of the energy created in the Universe since the
CMB has been reprocessed into the IR

Herschel covers the
submillimetre

IR peak and pushes into the
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Importance of the FIR & submm

Frequency v [GHz]
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I Half of the energy created in the Universe since the
CMB has been reprocessed into the IR

I Herschel covers the IR peak and pushes into the
submillimetre: cold black -bodies

HERSCF
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Importance of the FIR & submm
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Importance of the FIR & submm dcesa
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Importance of the FIR & submm dcesa
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CMB has been reprocessed into the IR A
I Herschel covers the IR peak and pushes into the E
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What does Herschel offer?

Large telescope

I 3.5m diameter

I collecting area and resolution

ONewd spectral wi

I 55-671mm 1 bridging the far infrared &
submillimetreit he 6cool 6 uni

Novel instruments
I wide area mapping in 6
I imaging spectroscopy

I very high resolution heterodyne
spectroscopy

Herschel objectives

star formation near and far

galaxy evolution over cosmic time
ISM physics/chemistry

our own solar system

provide 3 years of routine observing







Herschel T the science instruments

3-band camera @S

250, 350, 500 um (all simultaneous)

Imaging FT spectrometer

194 - 671 um (simultaneously)

MAN  =130071 370 (high-res)
=60T 20 (low res)

7-channel heterodyne receiver

480 - 1250 GHz (625 - 240 um)
1410 - 1910 GHz (212 - 157 um)

dcesa

MAL =105 - 106 | ngldq

Instantaneous BW: 4 GHz

3-band camera | -
70 or 100, 160 um (2 S|multaneous)

Imaging grating spectrometer
55-210 um (3 orders)
MAL = 10007 4000

HERSCHEL 3z5ervarory



Herschel 1 the machine

3 novel science
iInstruments:

PACS, SPIRE, HIFI

Detectors working
at ~2 K and
300 mK

Warm electronics in
SVM

Launch Mass:
~3400 kg

Power: ~1200 W
3-axis stabilisation

\

Sunshield and solar
array

Telescope (3.5m)

Helium -1l cryostat
(~ 2400 litres,

3.5 years lifetime)

Service Module
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Herschel orbit
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Spitzer/MIPS Herschel/PACS

v
-
»

NASA/JPL-Caltech / SINGS ESA & The PACS Consortium

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




Herschel/SPIRE 250 um Images

V66

© ESA and the SPIRE Consortium



SPIRE Images of M74

500 pm

350 pm

*

"

250 pum

© ESA and the SPIRE Consortium
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SPIRE/PACS parallel i
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Trans - Neptunian objects are cool

0

P.l.:

Th.

Negative
image

Positive
image




Neptune
CO line

o

Comet Impact less than 200 years ago?

ATt
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The Herschel Gould Belt Survey \\\Q{\‘iesa

SPIRE/PACS 7600um imaging of the bulk of nearby (d < 0.5 kpc) molecular clouds (~ 16%);d
mostly |l ocated I n Goul dos Bel t.

Ophiuchus
Serpgné?ﬁf Lupus
[0S W Lupus

Cepheus

aw

:Iaurus ».*C A Chamaeleon <
r o
Perseus , Orion
IRAS

100um

Motivation: Key issues on the early stages of star formation

A What determines the distribution of stellar masses = the IMF ?
A What generates prestellar cores and what governs their evolution to protostars and pro

brown dwarfs ?

European Space Agency

- ESTECi 4 May 2010

Ph. André - ESLAB 2010 Herschel First Results



2) Aquila Rift
star -forming
molecular cloud

(d ~ 260 pc)

Red: SPIRES00 pm
Green: SPIRE 160 pm
Blue: PACS 70 um

s
-
S
Ly
:
Q

SPACE

~ 3.3 deg x 3.3 deg
field

Konyves et al. 2010
Bontemps et al. 2010
André et al. 2010
A&A special issue

HERSCHEL
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Confirming link prestellar CMF & IMF

Kdnyves et al. 2010
André et al. 2010
A&A special issue

341-541 prestellar cores
In Aquila - factor ~ 2-9
better statistics than
earlier studies:

e.g. Motte, André, Neri 1998;
Johnstone et al. 2000; Beuther
& Schilke 2004; Stanke et al.
2006; Enoch et al. 2006; Alves
et al. 2007; Nutter & Wakd
Thompson 07

Number of objects per mass bin: AN/Alog)
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1) Polaris
translucent cloud
(d ~ 150 pc)

Red: SPIRES500 um

Green: SPIRE 250 um

Blue: PACS 160 pm
~7deg 2 field

Ward -Thompson et al. 2010

Miville -Deschénes et al. 2010
A&A special issue
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The Polaris starless cores are not

massive enough to form stars

—
o
[\Y]
|

—
o
b
I

Incomplete
sampling '

Number of objects per mass bin: AN/AlogM

PR |

[

IMF
Chabrier

% (2005)

1072 1072

André et al. 2010

Mass, M (Mp)
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Aquila curvelet N H, Mmap (cm

10 21 U The gravitational instability

of filaments is controlled by the
value of their mass per unit
length M, (cf. Ostriker 1964,
Inutsuka & Miyama 1997).

a|geIsun

Aunstable If Mjipe > Mline, crit

WUl RU

UBSERVATORY

SPACE

I&Gtable If M"ne < M”ne, crit
Awv =cf/G~ 15M Ipc

line, crit —

for T = 10K

O

3|qBIS i

U Simple estimate:

Miine® Nyo X Width
Unstable filaments highlighted
André et al. 2010, A&A special issue in white in the N,,, map

F "ERSCHEL




1 deg ~ 2.6 pc

Polaris curvelet' N H, Mmap (Cm
10 20 10 21

B3 & '& " y Y
André et al. 2010, A&A special issue

_2)

1
=
S

No prestellar cores (yet
?) in Polaris

U Filaments are already
widespread prior to star
formation:

U The maximum value of
Miine/Mine. crit OPserved in the
Polaris filaments is ~ 0.5

U The Polaris filaments are
gravitationally stable and unable
to form prestellar cores and
protostars at present

Pedro Garcia -Lario | ADASS XX 2010 | Boston | November 2010 | vg #






Herschel
SPIRE 500 um
+

PACS 160/70  pm

ESA and the Gould Belt KP

HFI1 540/350

Planck
um + [IRAS 100 um

r
' v 1 «;

. Ophiuchus
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Hi GAL: mapping of the inner 120 degrees
of the Galactic Plane o P.l.:S. M




- ' ~ Hi_GAL & P..:S. Molinari
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