The XMM-Newton View of the z<0.5
Warm-Hot Intergalactic Medium

F. Nicastro (OAR-INAF)

X. Barcons, S. Borgani, R. Cen, M. Elvis, A. Gupta, J. den Herder, J. Kaastra, Y.
Krongold, S. Mathur, F. Paerels, L. Piro, Y. Takei, L. Zappacosta

11/6/17 Whereabouts and Physics of the Roamning Baryons in the Uiverse (F. Nicastro)



Outline

The Missing Baryon Problem

Preliminary Results from the
XMM-Newton VLP on 1ES
1553+113

From XMM/Chandra to
Athena/Lynx



The Missing Baryons Problem

Nicastro+16
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~ 30-50% (or more) of Baryons Still Missing at z~0
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The XMM-Newton VLP on
1ES 1553+113
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The Warm-Hot (OVIl) IGM
XMM-Newton RGS Spectrum of 1ES 1553+113

Athena WHIM White Paper (Kaastra+13)
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Galactic Oxygen Absorption
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Residuals (in o)

Galactic Nitrogen Absorption

Residuals (in o)
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Serendipitous Abs. Lines at A =12-38 A
(in clean effective area regions)

T

| | I I S
§ - I I 3x10-18 - : -
e I ,! _____ r _ ; sl H;‘:l ”il LT L] Jf TL %ﬂ ﬂ ijf
u|;|ll'lii T "III!‘H'HFJF' ""u ""|||H! 1 e 25x10-0 |- 11 T IS e o
- ﬁf--ﬁw"w-m B L Rae: TR
_ : | . 2x10° T L WL: + .
© s § ° 53
§.5x10 — | IEE T‘: | | 7 .\%‘5“0_.5 L Ei E -
- O IR e - SN R
@ 0 ' L e o @ S e M s o L E
8 . "“LLI uu]]]_lrju-'””[rﬂr-.l ey e _ kS _20_ (] U1:'|_| = ] u-_z
_i : — : T B ": B - ———+—1 | :
2F ! E 2 F | 3
_; 1'LLr~LL| LIJJ“‘u u-“ : ”LJ’ i “"u—”[r"‘u I]"LL| ut _ 20 J_LI“ 8 LLi-I_,—'J_lL\_r'l_L I_I__,J_lur\_ll__,.—'J—LHul—\_\—\—. r_|-
4 — 1 I E. 4k N T : L ! L 3
17 17.2 17.4 17.6 17.8 18 29 29.2 29.4 20.6 298 30
A(in &) A(in A)
A=17.439(+0.006,-0.010) A A=29.28+0.02 A
EW=12.0+1.7 mA ([J 70) EW=9.0(+3.9,-2.0) mA (] 4.50)
If NelX Ka [] z=0.2969 If OVII Ka [] z=0.356
If NeX Ka [] z=0.4371 If NVII Ka [] z=0.182
If FeXVII L[] z=0.1614 If NVI Ka [] z=0.017
11/6/17 Whereabouts and Physics of the Roamning Baryons in the Uiverse (F. Nicastro)



Serendipitous Abs. Lines at A =12-38 A
(in clean effective are regions)
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The Future:
from XMM/Chandra to Athena/Lynx
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AE=1.5 eV AE=2.5 eV
EW [Km s71]

100

1-3 logT>5.5 IGM systems (1-2 in
OVII Ka) have possibly been seen
thanks to the deepest XMM
observation of a blazar (that hits
the predicted Athena systematics)
This is (still) barely consistent with
the most conservative HDS
predictions, and certainly
challenges optimistic predictions
But a single line of sight! Cosmic
Variance needs to be addressed:
going deeper would not pay
Shallower (EW=8 mA at 90%)
observations of a number (5-10)
properly selected high-z targets are
needed and would greatly benefit
feasibility studies for Athena.
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Which Predictions are Correct?

Our Line of Sight seems to Suggest Eagle Simulations give right predictions
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