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1cal standard

Planck - the cosmolog

The cosmic microwave background signature
gives the most precise measurements of
cosmological parameters to date.

ACDM:
Q h-, Qbhz, Hy,n, A7
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Cracks in the model?

Hy Compilation as of 21 October 2020
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Image: Colin Hill ‘ .

» The rate of expansion of the Universe today, as measured directly -

seems to be greater than Planck’s prediction...




Cracks in the model?

Planck also

predicts a
higher lensing
amplitude than

measured by
weak lensing
surveys.

3 X 2pt

KiDS-1000 cosmic shear
BOSS galaxy clustering
Cosmic shear + GGL

Cosmic shear + galaxy clustering

Planck TTTEEE+lowE

BOSS+KV450 (Troster et al. 2020)
DES Y1 3 x 2pt (DES Collaboration 2018)

KV450 (Hildebrandt et al. 2020)

DES Y1 cosmic shear (Troxel et al. 2018)
HSC pseudo-C, (Hikage et al. 2019)

HSC £: (Hamana et al. 2020)
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This work:

@®We present analysis.

@Combine with full shape re-
analysis with an for power spectrum and bias
modelling.

@Obtain for the low

redshift Universe by complimenting the clustering measurements
with weak lensing and clustering measurements (3x2pt) from

arXiv: 2111.03156




Clustering measurements schezet o, 2017
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Clustering measurements
Hou et al., 2020

©@eBOSS quasar clustering 100
multipoles one redshift bin:

083<z<2.2

E(s) = 22 [ L&, s)dy

I
U
o

£(s)s? [Mpc/h]?

AN oA AR N VANE Al |
, R AR TR (A R DU '
\ \4 % AN A\ N \ 0o % I ,. . |
L) 5 w' 1\ (! LR ' | |
\ \\ YA RS |
W\ %

\ R\ 4.."‘ ..;-‘ .' ‘I’l," ARV B 4 l [ | ."""; y ",‘I ‘.":‘J \‘u I ( .?",. ’ / .
& \\W\\BOSS + eBOSS quasar absorption/)//}),

/ -:f/'/ /
eBOSS qua ‘h

. eBOSS galaxies .
'. DO 2 AU SRS S
. A ” g 3 - - A

I
-
o
o

20 40 60 80 100 120 140 160
s [Mpc/h]

T
Z{,{/ N BOSS galaxies 2V KV
Sy Y
S

Ty O
¥ % F SDSS §

.
S A W
B Pul ‘o "
. i > o~

& o



M()de]]ing -
Non-linear clustering:

Galaxy bias: RSD:




Modelling

Non-linear clustering:

Galaxy bias: RSD:
® Taruya, Nishimichi, Saito (2010) +
Scoccimarro (2004).




Modelling

Non-linear clustering:

@RESPRESSO - matter power spectrum predictions based on response function
approach (Nishimichi et al. 2017)

Galaxy bias: RSD:
® Taruya, Nishimichi, Saito (2010) +
Scoccimarro (2004).




Modelling

P(k,pu) = W (ifkp) Poi(k, 1)

Non-linear clustering:

@RESPRESSO - matter power spectrum predictions based on response function
approach (Nishimichi et al. 2017)

Galaxy bias: RSD:
®@One loop bias + co-evolution relations ®@Taruya, Nishimichi, Saito (2010) +
(Eggemeier et al., 2019) Scoccimarro (2004).
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Parameter space

Sanchez (2020)

@ Different probes recover
different posteriors for Hubble

parameter i = H,/100.

“1 Planck

<| eBOSS

BOSS




Parameter space

Sanchez (2020)

* When we define a parameter
through h units, the measured
value gives a weighted average of e Planck range

the quantity over h (h = H,/100).

o, measured in radius of 8 A~ 'Mpc
_ 2
Q =w,lh
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Parameter space

Sanchez (2020)

* When we define a parameter
through h units, the measured
value gives a weighted average of e Planck range

the quantity over h (h = H,/100).

0, measured in radius of 12 Mpc

— 2
Wy = 871.(;10111/(31_1100) 100 km s~! Mpc~!
"~
opg = 87Gppe/ (3H )
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Results: BOSS+eBOSS

arXiv: 2111.03156



Results: BOSS+eBOSS
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Joint constraints are in an

excellent agreement with Planck:

@® Suspiciousness: 0.64 = 0.07¢0

(6, = 0.814 £ 0.044)
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Results: BOSS+eBOSS

Sanchez et al. (2021) distinguishes between shape and evolution parameters.

©We want to test the effect of a
prior on shape parameters w,,

@, and n..

®We explore the impact it has on
evolution parameters 6),, A, .

arxiv: 2111.03156 18



Results: BOSS+eBOSS

Sanchez et al. (2021) distinguishes between shape and evolution parameters.

©We want to test the effect of a
prior on shape parameters w,,

@, and n..

®We explore the impact it has on
evolution parameters 6),, A, .
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Results: BOSS+eBOSS+DES

DES
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Results: BOSS+eBOSS+DES

AR

'/
N~

arXiv: 2111.03156

0.20}
=
3 0.15}

0.10}

/ DES
B BOSS+eBOSS
BOSS+eBOSS+DES
Al BN Planck
| A
C\ | /K
B |
i \: i
N
7 \ | /\
} i \ :
v/ 4 - V\
06 0.8 012 020 02 04 06 25 30 35 06 08 1.0
012 Wm WDE ln(IOIOAS) ng
S R— e ———

21



Results: BOSS+eBOSS+DES
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®The discrepancy in 2 — o3 space
for weak lensing appears when
Mpc/h units are used.
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Results: BOSS+eBOSS+DES

® Planck prefers slightly more total
structure growth than the large scale
structure probes.
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Results: BOSS+eBOSS+DES

® Planck prefers slightly more total
structure growth than the large scale
structure probes.
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Results: BOSS+eBOSS+DES

@®Fixing the shape parameters

BOSS+eBOSS+DES
. . BOSS+eBOSS+DES (Planck shape)
tightens the constraints on 6, m— Planck
and A, which are subsequently e
3
given to be 1.890 and 1.226 below Bl WA
Planck values. S WY & /\
@wp is recovered to be 1.730 =
higher than Planck. =10 |
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wCDM: constraining alternative dark energy
models

(Semenaite et al. , in prep) 2 6



wCDM: constraining alternative dark energy
models

wCDM
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wCDM: constraining alternative dark energy

models
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wCDM: constraining alternative dark energy
models
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wCDM: constraining alternative dark energy

models | | |
@First Planck constraint on power spectrum amplitude
today in wCDM cosmology!
1.0-
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Summary:

@®We analyse the full shape of anisotropic clustering measurement from eBOSS quasar and
BOSS galaxy samples.

@We find consistency between the clustering measurements and Planck within ~0.60 (~1.50
when DES is added), as measured by the suspiciousness statistic.

@®When imposing prior on the cosmological parameters that define the shape of the linear

matter power spectrum we find a preference for a higher wpg by the low-redshift data sets,
as compared to Planck.

®We show that CMB does constrain clustering amplitude today, even within varying dark

.

energy models and present the first wWCDM Planck linear density field variance constraint




