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The basic i1dea of this work is to search for synergies
“Ibetween Radio and Optic Weak Lensing analysis. In| *
particular, proceeding from SKA Weak Lensing III: Added | .
Value of Multi-Wavelength Synergies for the Mitigation of |
Systematics (Camera et al. 2018), we address for the 1ssue
of multiplicative type systematic in the shear angular power
spectrum.
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" Cosmic«Shear

The total effect of the weak lensing 'disto.“:ion 2l

can be taken into  account by the
Amplification Matrix: -

1 005 el G L) 6
c,él—aé,l_ld+( A _K+y1)

which defines the convergence K .and the
- complex shear y =y, +1iy, -
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The starting point of ‘the work is the artlcle SKA Weak Lensing III: Added Value of
Multi-Wavelength Synergies for the Mltlgatlon of Systematics (Camera et al. 2018).
C;ys MﬁcE Sj Cadd
ij

They explored only the effects of additive systematlcs on the weak lensing angular
power spectrum and a possible mitigation strategy through a combmed Optic-Radio
analysis.



Here we have a schematic
of our procedure to remove
effects due to residual
multiplicative systematics

in Cosmic Shear based

cosmological forecasts.
° - ° ‘

This procedure “aim§ to

obtain A more acchrate

Jeconstruction L' ¥ of

cosmological parameters
confidence Fegions taking
advantage of multiwalegth
measuremets in» Radio and
Optical that W'l be
,performed by the Euclld
Space Telescope and SKA'
- Observatory. .
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W(x) (Optic/Near - IR)



- From the galaxies to the spectra

The first ingrediénf in our procedure are the galaxy redshift distribution for the
two experiments
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- From the galaxies to the spectra

Given an n(z) the shear cumulated effect is calculated by the Shear Kernel functions:
| . 3 ; X im X :
WE (0= H3 w1 + 2001 | dx'E—Ens, ()

Y

W(x) (Optic/Near - IR)
W(x) (Radio)
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From the galaxies to the spectra

The main ingredients of our analysis are the auto and cross-correlation angular power spectra:

f dxxWE (x)WSI (x)Aa[ke ), x1

Es,




The model and the multiplicative systematics

We adopted for our analysis the standard A.CDM (as 1mplemented
by Pyccl) where we introduced an extra "’_ect a matrix M
generated by a set of random values y., A'ken 1n a range

[-0.1,0.1]. M is Hadamard multlplled to tlre E; o ’,, the %
represent the mlscallbratlon 1mpact o e .4'. o

{Ml]} =14 (Y(E + YSI’

The introduction of M means that the set of free parameters
becomes: ek

0 = {.ﬂc, GS»YEVYS]-} P ‘ :



[.ikelihood

The likelihood fuction we adopted is:
T
In(L(6,d)) = (d—m(8)) C'(d - m(0))

where the Covariance Matrix is computed via the Wick Theorem:
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here the N are the noise terms:
y)

N*iXj —0—8
nl
N%Yj = 0

with n; is the number of galaxies per bin and o, is the total intrinsic
ellipticity dispersion.
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I Cross selfcabration
HE Total selfcabration
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crossonly selfcalibration |
total selfcalibration -
euclid selfcalibration
SKAO selfcalibration
crossonly +mulsys
total + mulsys
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In order to test the efficiency

of the tomography and to . °
see also the effect of a lack in
redshift information we

produce an analysis with a -

single bin with all the SKA
information merged with
the Euclid set we use above.
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After the successful implementation of the preliminary version of -
the code, this was extended to the full set of tomographic bins and
to a finer multipoles domain passing from a sampling of N, =
20 to N'{} = 200 for the angular power spectra.
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From the new expanded version of the data set we first reproduced the result for the
original parameters 0 = {(, Ug,yEi,ij} in the auto-correlations cases, with i,j now

running over the full 10 bins set.

Auto-Euclid 5 bins £ =20 Il Auto-SKA 5 bins £ =20
—— Auto-Euclid 10 bins £ =200 : g —— Auto-SKA 10 bins £ =200




Next we computed a full cosmological analysis extending the 0 = {Q, a5, Q, h, ns, Wy, W, }
for the cross and auto-correlations cases. We compared it with the CMB Lensing results

for the Planck’s data (courtesy of Francesco Pace)

Complete Case multitracer
Autocorrelation Euclid-like
Autocorrelation SKA-like
Crosscorrelation Euclid-SKA &

Il Complete Multitracer




Mext we computed a full cosmological analysis extending the 8 = {Q, og, ), h, ng, Wo, W, }
for the cross and auto-correlations cases. We compared it with the CMB Lensing results

for the Planck’s data (courtesy of Francesco Pace)

Parameter
Q..
oy
Qp

h

Euclid-like Auto-correlation

ran+0.024
0.2627 024

:~7+0.020
()'8“7—().()18

1 4+0.015
0.0447, 17

+0.113
0.707: 3413

~+0.019
0.95275 020

terd +0.186
1.O11 -0.186

0:22870-857

SKA-like Auto-correlation

4o +0.025
0.266Z 156

0.831 +0.028

-0.025

+0.010
0‘045—().01{)

1 +0.075
0.686Z4 060

59+0.011
0.95970.011

s ~12+0.242
1.023755 4

) ‘)'9'().779
0.08275 793

Cross-correlation

2 6(+0.019
0.266Z 19

ae+0.015
()'h"x—().()lﬁ

1 <+0.009
0'043—().()()9

9n+0.076
0.6927 061

+0.011
0'956—().()11

-1.017+%:17!

-0.173

y2+0.712
01830712

Multi-tracer

265+0.019
()'“65-().(118

127+0.011
0-83275 011

1=+0.006
0.04519-99

0.68. -0.036

+0.007
0i960¢ 290

41Q+0.225
-1 ‘048:)_183

2n5+0.709
0.205 —0.765




Next we computed a full cosmological analysis extending the 8 = {Q, og, ), h, ns, Wo, W, }
for the cross and auto-correlations cases. We compared it with the CMB Lensing results
for the Planck’s data (courtesy of Francesco Pace)
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Parameter ¢ Euclid-like Auto-correlation ¢ SKA-like Auto-correlation ¢ Cross-correlation ¢ Multi-tracer

0% -6.2% 21% 22.3%
0% ~38.1% 21.9% 40.6%
0% 34.9% 41.8% 64.7%
0% 31.9% 30.9% 60.2%
0% 3.5% 43.8% 64.8%
0% . 7.4% - 11.1%*

19.6%% 20.7%




Procedure successfully retrieves the fiducial values of cosmological parameters

For all parameters expect wy the loss of presicion induced by the extra nuissance
parameters 1s mitigated via the multi-tracer approach

The procedure can be extented to account also for the additive systematics
(currently working 1n progress)




