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- | The Context
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© THE HERSCHEL MISSION FOR COSMOLOGY

-
The Herschel SPIRE
and PACS
imagers/spectrometers

*® | | ) Soae @ . unique probe of the

/ s EE: Ry BN  bolometric emissions of

cosmic sources during

the main formation

epochs

. characterization of

the molecular and dusty |
A ISM
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| GooBS-north field (10'x15') at 100 pm | *

(blue), 160 pm (green) and.250 um (red) | '

GOODS-south (10'x10’) at 24 ym
(blue), 100 ym (green) and 160 pm

~ (red)
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Galaxy
‘Population -
- analyses

The Evolutlon .
- ofthe IR |
Bolometrlc
Lum|n03|ty
‘Function -
T(COSMOS+

Bolometric emission of
] sources at 3-1000LLm

| Abut 15000 Herschel SOLHC@S -
inCOSMOS and 10000 n Wide
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“IR & UV SFR estimates ...

From .integrations - . | eI R _f'
of 1500° LFs by: P R N L Rt A IR
Arnouts et al 2005
Schiminoyic + 2005
Wyder + 2005

(@ low z)

Cucciatti + 2012
‘Shimasaku * 2005

(@ high z)

1. The bulk of SF act|V|ty at z<3 4 appears to be produced by strongly
dust-extinguished galaxies ' ’

2 uv brlght objects instead domlnate on average at z>4 -
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~ Evolutionary Population
Properties of IR sources .

nce for doWﬂSiZing
en

Smr)\qt?\ee \&d ¢ formation history
\
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_.at the same time the best physncal models appear to fit

relatively well the galaxy stellar mass functions
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Supermassive Black Holes in the
Nuclei of Galaxies & AGN activity

Most massive
galaxies possess
supermassive
black holes in
their nuclei.

M31 M87

© NGC4151 30273

ad




Kormendy & Richstone (1995);
Ferrarese & Ford (2005);
Dalla Bonta’ et al. (2008)
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Question: where,

when, and how the

relation of SF and
AGN has taken

shape ?
Roma Feb 8 2013

- (2002) relation. Right panel: Location of our BCG sample galaxies with respect to the
near-infrared (K-band) My—Lpyge relation by Graham (2007). Data are taken from Table 2 of
Graham (2007) and symbols are as in the left panel. Masses and magnitudes of NGC 5252, NGC
6251 and Cygnus A were adjusted to a distance obtained with Hy = 75 km s~ Mpc—!. The dashed
line represents the Marconi & Hunt (2003) relation. In both panels, we added the data relative to
NGC 1399 (Houghton et al. 2006) and the dotted lines represent the 1o scatter in M,.
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| " As typical quasars are not
\ Galaxh .~ undergoing intense star formation
2 - and already host massive black
holes there must have:-been an .
earlier pre QUasar phase when
g : - these black holes . grew. The likely
| : ' signature of this earlier stage is
~ simultaneous black-hole growth and
-~ star formation in distant luminous
galaxies. We fifd that the black -
holes in these galaxies aré growing
~almost continuously throughout
| KNS ' periods of intense-star formation.
/ ' | b oo | i - This activity appears to be more
| ' -tightly associated with these
galaxies than any other coeval
‘populations. We show that the BH
growth from these galaxies is |
‘consistent with that expected for the.
4 _ § : | _ pre-quasar phase." ;
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Herschel Investigation of Quasi-Stellar Objects

Example fits for a type 1
(upper panel) and a type 2

VA D —

AGN and star-formation activities alre A
shown by Herschel to occur simultaneously...

component;
in dark green the stellar
component, and in black the
total model SED.

The reported x?2 are
reduced.

Hatziminoglou et al. 2010



f Aftel', the Hersch-elmiSSi'On.;. I

| 1 ‘Consistent results from indepe'ndent surveys,
- strong Constralnts on the high-z galaxy '
Comovmg emlsswrty and SFR

2. Current data show strong posmve evolutlon of
the bolometrrc L + very strong negative evolutlon "
| of the Comovmg densrty | |

T8z HHiS quite at vanance wrt h|erarch|cal
_ clusterlng predlctrons | | |

| 4 Galaxy & AGN co- evolutlon but very unclear
| any physrcal relatlonshlp between the two
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[ thanks fo the 'Hug‘e sensi'riVify
gain offered by the cooled

_instrumentation
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. fop priority case for the mission will be

r'esolu'rlon of cosmlc sour'ces

Gl.ven 1'he exTr'emely rich var'le1'y of ionic & |
olecular features in the spec'rml domain, a

spectroscopy with hlgh-spa’nal & spec’rr'dl '

g
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Key MIR/FIR em|SS|on lines visible with SPICA in three
-archetypical objects: M82 (L z~4x10"°L,), NGC1068

(Le~2x10"1L, ) and NGC6240 (Ly~7x10"L _) - in -each'

- panel the upper/lower dashed lines denote the 50-1hr
57 sensitivity of Herschel- PACS/SPICA respectively
Roma Feb 8 2013 - % Franceschini A.’ SPICA SAFARI Meeting

22



IR dlagnostlcs avallable for SPICA mvestlgatlons

liuzetall998

-

T T |||| T T T T T T ||| T T T T T T ||| T T T T T T 1T 0015:_ Gol ULlRés ' ' ' I —:
[RAS 192547245 Scuth _oorsp ;
T —— Nuel del r ] ]
10 & ater F gllt?nemodels § 0.010
F — - This work models: sum S
C —— - AGN 3
[ — — Starburst (Arp220) e
1 §_ — Total 0.000 " , . \ .
-] (=] i o] @ 10 11
o Rest wowvelength [um]
'E:_ L
~ 0.1 -
o E
b7t AGN
0.01 ¢ .
u . 2.8 3 3.2 3.4 3.6 3.8
. grrprrrrrrrTT [TTTTTrrTTTTT
2 » Charmande N :f -
< [SOPHOT N
i o SEST v B
O‘DODI | 1 ||| 1 1 1 | I | ||| 1 1 1 L1 11 || TD'J
10 100 100 o
Berta et al. _Alpm) s
. (=) i
VLT spec. (Risaliti et al)

Roma Feb 8‘ 2013 6 Franceschini A." SPICA-SAFARI Meetino



e Crucnal s’reps forward will also be made by
~ SPICA in the field of deep cosmologlcal
|mc19|n9 Sur'veys Ll | :

| Deep br'oad band surveys => excellen’r
,- '_sensu’nvn’ry (still some IImITGTIOH by spa’rlal
2 resolu‘rlon at %> 100 ;./m)

3 "SPICAhasalarge c "'i'fWe.

consider that Herschel has essen‘rually been

'bllnd at A < 100 pm
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'SPICA photometric mode sensitivity
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SPICA photometric mode sensitivity

1 h_o_Ur/f'ra.me- g

-'I.-*hoﬁrlfram'é. S

7.. -.I; N . . .,'. 2ah ) . : =y . _.*- d . g d TR . . L = i i g ¥
RomaFeb8 2013 © - . FranceschiniA.” . SPICA-SAFARI Meeting = R S R R



e
N
~
o
&
~
=
=
-
o
5
-
.._E
<,
4
-
o
o
[
E
(!

Roma Feb 8 2013 . Franceschini A.’ SPICA-SAFARI Meeting



e
N
~
o
&
~
=
=
-
o
5
-
.._E
<,
4
-
o
o
[
E
(!

Roma Feb 8 2013 . Franceschini A.’ SPICA-SAFARI Meeting



|." 7. 'SAFARI low-res.
| spectroscoplc umagmg mode

SPICA will have the sen3|t|V|ty in Iow resolutlon mode (R~100) to detect _

- PAH/silicate features in dusty distant’ gaIaX|es out toz~3in 1 hours |ntegrat|on )
-~ and outto z>4in 10 hours - | A ;
Roma Feb 8 2013 - e Franceschini A.’ G . SPICA-SAFARI Meetln_g . & b =30,
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-

imaging on wide areas to address the
ll cosmic variance issue ...
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And you need to caryo spetroscopic
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| ‘ SPICA definitely appears as a 'perfecf 'co'm'ple'men’r to planned
_ msTrumen‘rahon J WST ALMA) for' cosmologucal mveshga’nons

leen the exTr'aor‘dmar‘y sensmw‘ry offered by.the cooled
instrumentation, SPICA/SAFARI might be the first tool for
systematic investigation of the physics of high-redshift dusty -
- cosmic sources Thr‘ough Iine.s‘rudies'(’ho extinction) .
| Deep multi- wavéleng‘r'h'su‘rveys and low-res spectroscopic imaging |
| expected to opena new window for the discovery of sources over
| , | wude z- m'rer‘val and their physucal charac‘rerlza‘non g

All ThIS expec‘red to be essential for unchar’rmg the mos’r eluswe
phases in the build-up of cosmuc structure and ‘rhe inter- relation
of s‘rellar for'ma‘non and AGN accrehon
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