


RE; Standara
CoSmological IMede)

PEOPIEM

11/23/07 OAT - INAF (Trieste): Fabrizio Nicastro




Concordance Cosmology:
A "Standard” Model ??
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Where are the Baryons?
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QbMeas=QbCMB
validates SCM
QbMeas > QbCMB

invalidates SCM
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Current Evidence:
the WHIM

at Cosmological
Distances




WHIM Strength & Detectability
UV vs X-Rays

Woyr < 60-600 (1+2z) mA (FUV)
Wovrr ~ 0.8-8 (1+z) mA (X-Rays)

Contrast: FUV: 1032/(0.06-0.6) ~ 2000-20000 ~

~ (0.1-1) x REuse/HsT-5TIS
X-Rays: 22/(0.0008-0.008) ~ 3000-30000 ~
~ (10-100) x R chandra/xmm
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dN/dz

FUV: The WHIM *is* out there!
But...only < 10-20 % of the Missing Mass
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Danforth & Shull (2005)

O VI absorption ]

'OVI: 40 ovi systems at z < 0.15
- Qu(OVI) = 0.22 %, i.e. 10 % Missing

H 1821+643

I Baryons (z, ~ 0.1 Z.)

BLAS: b,...(HI) > 45 km/s
(Cf b(HI) ~ 10-50 km/s in Lyo-Forest)
Q. (BLA) = 0.27 %, i.e. ~ 10 % Missing
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COTTNTS &= e A1

The WHIM in X-Rays:
80-90 % of the Missing Mass?

(Nicastro+05, Nature)

We stand by our Result:

(Nicastro+08, Science; Nicastro+07, ApJ)

1. XMM-Newton does

"R if Wl *NOT* rule out Chandra

detections (Rasmussen+07, ApJ)
2. Chances of falsely
detecting the two systems

2E are 0.05 % and < 0.01 %,
*NOT* 40 % and 6 %

(Kaastra+06, ApJ)
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The Controversy (1)

NO5a,b claim statistical significances of 3.5¢ and 4.80, i.e. P<hance=0,05 % & 0.005 %
K06 perform MonteCarlo and conclude that: P=40 % and P=6 % of falsely detect the

two systems.
NO7 perform new MonteCarlo and confirm P=0.05 % and P < 0.01 % for the two
systems (i.e. 3.50 and > 3.90 respectively):

differences due to different assumptions

A Simple Gaussian Argument (z=0.011; 2 lines @ 3.80 & 20)
MOVID)=21.602; z(Mkn 421)=0.03 ==> AA= AM(OVII)xz(Mkn 421) = 648 mA
AMLETG)=50 mA ==> 13 Ind. Elem.; Over-sampling by 4 ==> 52 bins

=> Pyes ~ {[(1-P(3.80)) x 521 / 2} X
x {[(1-P(25)) x 59] / 2} = 0.02 %
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The Controversy (2)

Rasmussen+07 claim no
evidence, in XMM-RGS, of
the absorption lines seen
by Chandra
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COrona or:
ocal Group: WiELIVI?
Or Botn?
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Hot Gas in the Local Group

THE ASTROPHYSICAL JOURNAL

AN INTERNATIONAL REVIEW OF SPECTROSCOPY AND
ASTRONOMICAL PHYSICS

VOLUME 130 NOVEMBER 1959 NMUMBER 3

INTERGALACTIC MATTER AND THE GALAXY

F. D, Kanw®* awp L. WoLryert
Princeton University Obzervatory and the Tnsticute for Advanced Study, Princeton, New [ersev

Recerved May I8, 1659

ABRSTREACT

It iz shown that the Local Group of galazies can be dynamically stable only if it contains an appreci-
able amount of intergalactic matter, A cletailed dzcuszion shows that this matier consits mainly of
ionizel] Dvaregens Al LAl SLart cill ConLrinuLe only o cmal el 1o 11 Lotal mase, Lhe most [Eely
values [or the intergalactic temperature and density are found o be 5 % 107 degrees and 1 <107
proton s om®, respectively. 1t s thought that this gas coalioes Lhe Balos The (isiorion of the disk ol the
Calaxy, revealed by 21-cm observations, is analvzed. This effect cannot be reparded as & relic from a

rimeval distortion, which occurred at the time of formation of the Galaxy; o more promising explanation
or it canbe given in terms of the low pattern of the intergalactic gas past the Galasy aed of the resalting
pressure distribution on the hala.
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IMeVVay Eorward:

AR ERC Prodiam
2naGoals
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Goals

Direct measure of Q,
Test of SCM

Metallicity history of the Universe (dZ/dz)
“Ecology” of the Universe

Heating history of the Universe (dT/dz)

3D-Map of Dark Matter concentrations
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(c) Proposals (COS, STIS)

‘ () Props (LEG,RGS): VLP+T0OO 1
Galaxy LSS around (a) New COS observations (a) New LETG/RGS Obs. : :
WHIM filaments HD simulation

output analysis:

W] MOoYS

(a) z>0: Arc. search for BLA, BLB, (a) z>0: Arc. search for OVII, CV : :
OVI, NeVIII: in LETG/RGS of bright blazars: (2) Upgrading+Updating ISE
D (die.rec. rate + TEPHOT):
(b) z=0: Arc. Search for HV- LV- (b) z>0: OVII-Forest FIuctuatlontl N
OVI in host galaxies/groups
() Izitl) 2-PAC + OVII (COSMOS)

(LBT, TNG, ESP, VLT, (b) Large COS prop. for
MMT, Magelan: 21 bright X AGNs , w GALEX
ugriz photo-z+spec. but not STIS, atz > 0.3 D

(b) Extended C-Cosmos:

(c) VLP+TOO LETG/RGS props
(d) Feasibility Studies for New Missions

) L

L — |
WLo | PIA

New Mission Concepts
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OVII-Forest Fluctuations
Theoretical Expectations

1 .
15 L.o.S. from
Cen & Ostriker, 2006
(thanks to A. Phillips)
ISE Spectral Simulations -
(hanks to Y. Krongold)
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OVII-Forest Fluctuations:

Ob§ervations and Comparison with Predictions
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Archival UV Search

H 1821+643
E' "f""l""l""g‘:"l""""""
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2-PAC

10x10
OVII Ka X

150,500 158,400 ~ 150,208 150,000 149500 149 600
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Phase =) [SE

NGC 3783: Krongold+03 NGC 5548: Warm Absorber
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2.7 Ms XMM-RGS (AQ7)
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The Way Forward

LETG; RGSs; Con-X (grat); XEUS (cal). Pharos (R=2500, A=600 cm?)
Edge (R=250; A=800 cm?)
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Spin-offs
XMM Ultra-deep X-ray survey(s) (low NH, Multi-
MS):
— XRB population (O-IR identifications)
— Obscured AGNs (X-ray colors)
— Groups & Cluster identifications (diffuse emission)

Blazar Studies (under extreme conditions -
X-ray/Gamma TOOQOs)

— Emission mechanisms at work
— Intrinsic obscuration vs continuum curvature

LETG/RGS Calibrations to better than 1%

11/23/07 OAT - INAF (Trieste): Fabrizio Nicastro



ERC: "Relaunching the ERA”

Guidelines for the Future

(erc.europa.eu/ecc_reflections_era_greenpaper_31080_fck2_en.pdf)

| Competition should be fair in order to be effective.|with similar starting conditions for
Excerpt 1 BVErny par!‘g.' invodved. Tr'_E ey pl:EltllE!I'I"l here is the imbalance bemaen_dlﬁeren: Member

or Asszociated Siales in salaries for researchers as well as nalional support for
fundamental research and for research infrasiructure. The countries themselves are
responzsible for rectifving such imbalances. Otherwise, the unintentional effect could be
that the ERC's siralegy of aftracting the best researchers o work in the EU will
unintentionally contribuie o growing disparities. For example, word class researchers
will not be able to accept the financial conditions offered at the local level in several
member states,|including some of the wealthier ones. |

|Research excellence should be THE goal everywhere| when science funding is
Excel‘ t 2 concerned. However, enhancing the potential of currently "scientifically weaker' states
p (including some new member states, for obwvious historical reasons) needs (o be
addressed wrgenily, through EU  structural funding and national or regional
investments. This applies o infrastructures, and to research projects and personnel
funding, including increases in remuneration levels. Permanent accepliance of great
differences in salaries or honoraria paid from EU grants would contribute o a
damaging internal brain drain in the EU research secior.

ERA = European Research Area

11/23/07 OAT - INAF (Trieste): Fabrizio Nicastro



