Euclid Preparation XYZ: Forecasts for 10 different Higher Order
Weak Lensing Statistics*
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Peak counts

(e.g. Martinet+18)
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KiDS-450 mass map
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Persistent homology
(e.g. Heydenreich+21)
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Euclid-like redshfit distribution

HOWLS data set y e
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e Fisher forecasts

e Data set released with
the paper
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Summary statistics

Field Statistics Abbreviation Teams
0% two-point correlation functions v-2PCF (£,./62) 1(+1)
K two-point correlation function k-2PCF (&) 1(+2)
K one-point probability distribution function k-PDF (P) 1
K higher order moments HOM (M) 2(+2)
M,y(y)  third order moments M3, 1
M,,(y)  n-th order moments M:fp 1
M, (k)  peak counts peaks (N) 1(+2)
K Minkowski functionals MFs (Vy, Vi, Vo) 1(+2)
K Betti numbers BNs (8o, 1) 1(+2)
M,,(y) persistent homology Betti numbers pers. BNs (53) |
M,,(y) persistent homology heatmap pers. heat. (h) 1
K scattering transform coefficients 51, 52 1

e 12 different statistics °
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Theoretical validation
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Gaussian
likelihood
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Fisher
forecasts

Every higher
order statistic
outperforms the
shear-2PCF
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Towards a combination
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Perspectives

e HOS significantly improve cosmological constraints
* Most HOS perform similar, but combining them can be beneficial
* Fisher analyses require assumptions not fulfilled by all probes

HOWLS series of papers: 5 ﬂOCQS/L,

* Paper I: presentation of the data set + first results A SO\
(leads: Martinet, Cardone) S\f ’;\

* Paper II: + tomography & systematics = ," E ",':/\",

(leads: Pires, Tereno)
* Paper lll: + emulator & non-Gaussian likelihood

(leads: Harnois-Déraps, Codis) -~ /)IS_LO o4
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