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Hot gaz in millimeter wavelength : SZ

SZ as cosmological probe
Galaxy clusters
ymap
CMB Angular Power spectrum
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SZ EFFECT: HOT BARYON TRACER Lpos
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Inverse Compton distortion of CMB photon on ionised
electrons = Sunyaev-Zeldovich effect
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Inverse Compton distortion of CMB photon on ionised
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SZ EFFECT: HOT BARYON TRACER
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SZ GALAXY CLUSTERS o ang
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~ CLuSTER NUMBER COUNTS s
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Neutrinos.

 CLUSTER GAS FRACTION —
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Mass Assessment of

B Hor Gas Map o~

tSZ map 2020
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B OTHER SZ Maps o~

Better Accuracy and
robusTness for

Mass Assessment of
Neutrinos

Planck + ACT: PACT map: 1st combination of CMB experiments

Aghanim et al 2019
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B YMAP CONSTRAINTS s
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D COMBINATION NUMBER COUNTS + POWER SPECTRUM ~ #»
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CAN WE REDUCE EVEN MORE WITH EXTENSIONS OF LCDM? e#»

Mass Assessment of
Neutrinos.
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 OTHER SZ PROBES -
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~ Hot GAS IN FREQUENCY MAPS
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tSZ is hidden among many other signals

tSZ not negligible at small scales as Primordial CMB damped

Planck/Large scales

SPT/small scales

sssssssssssssss

total foreground
synchrotron s

dust — PS radio
CMB i

L L) L) LELELJ II T T

PSS IR 0 SPT 150 GHz __— tSZ
free—f r 10° 5 -
ree—iree O ACT 148 GHz CIB Poisson

—— tSZ x CIB (abs.) — Radio Poisson

CIB Clustering —— Total
10° |

¢ (£+1) Cp /2w (uK?)

— kSZ —— Lensed CMB §

1

1000 10°
< > Multipole Moment ¢

Addison et al. 2012

MARIAN Douspis - EDSU - 2022



ssssssssssssss
uuuuuuu

~ RATIONALE o and

@ Can we exploit the full cosmological information of extragalactic
components (CMB, tSZ, kSZ, ...) in CMB analyses ?

@® Yes by using coherent modelling and analysis !
Douspis et al 2006

Replace in SPT analysis
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~ BUILDING AN SZ EMULATOR
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Training Random forest with random values of 8

params on 10 |-values of the Cls (I=10 to
I=11000) [scikit-learn]

Training 15000 models (test on 20%)
RF Score of 96%

Approx
RF training
o Amplitude of fluctuations HiHesiayent,  Hidesgtng C
s 10
Q,,  Matter density Inte rpo lation
Q, Baryon density >

ng Spectral index
H, Hubble constant
1 —b Mass bias parameter
a SR Mass exponent
logY* SR amplitude

Cls at all ells



~ EMULATOR PRECISION
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Comparison Halo model vs RF
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+ 2% while observation errors are ~20%

Paper I: Douspis et al. 2022

100 times faster to compute
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~ NEW ANALYSIS OF SPT
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Effect of cosmological information of tSZ
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~ NEW ANALYSIS OF SPT : TSZ+KSLZ ta.cag
Hot gas + reionisation
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c 0 N c LU S I 0 N S Better Accuracy and
robusTness for
Mass Assessment of
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Hot gas traced by SZ offers multiple probes
of the cosmological model, independent of
CMB, SN, BAO

Limited by baryon physics but mitigated by
combination of probes and current/
upcoming multiwavelength observations

Thanks to coherent and novative analyses
we are able to retrieve the full cosmological
information in millimeter wavelengths




Better Accuracy
robusTness

French ANR funding project “BATMAN” on

CMB constraints on neutrinos with acurrate reionisation
history and gas physics

—> 3 postdoc positions opened now !!

http://batman-anr.ias.universite-paris-saclay.fr

https://inspirehep.net/jobs/2170877
https://inspirehep.net/jobs/2170876
https://inspirehep.net/jobs/2170871
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