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We have to smooth all fields and find
the e am for the long wavelength fields
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We still want to find moments
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We want to split each field Y Yetis
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Find the e o m for the long wavelength fields
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Effectivetesstensor

Additional terms are a consequence of smoothing

fg fe get R'Ife ti get t.gs r
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Cti Ip is expanded in Se te and stochastic term

The coefficients in this expansion are

unknown they depend on small scale physics

At leading order
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We can now plug this in the e om

We keep as many terms as necessary

Expansion in perturbations Eck Plk

and derivatives Iq
This is the EFT of LSS

New e o oh
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Ect D Se J t I DiniTipton

higher order derivativeEnds terms

This is how small scales

affect large scales at leading order




































The perturbative solution is now modified

Exercise Show that

Pala Pein lol Paz kl P k 25k Pen K t 2Pa 1k

free parameters encode
small scale physics

Ci small sale effects correlated with de

d small scale effects uncorrelated with de
stochastic noise

Pst In follows from mass and
momentum conservation

Leading UV dependence of the one loop

P 114 6Pain114 fat ti g e Reinig
ask Ih

Cik Pain absorbs all UV dependence

How well does this work in practice























tEBAoe peak is still wrong

This is not a UV

problem

Eaa is not the

only relevant
parameter




































Infrared resummation

What causes the spread of the BAO peak

1
To estimate the size of bulk flows

8 t D 0
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Ees Ti

Variance of the displacement

24 Si fi II II Schlock eikiteihityTed Dentin
I folk Plk

This is very different from 81kt did K Penck

4 falk Pein id picksup most of the contribution
around k keg

This is why we call Dein n
this infrared effects

In the Pt kernels ÉkFr lg it n I É
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A significant part of 4 in correlation

functions cancels
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If Pein kl is smooth then YES
Careful with features in Penta

Similarly these effects cancel in the loops

off Pal 1113127Pi loop

Palka Pi kt l

Bulle flows make Paz k to and P ka large
but the sum is much smaller




































However the cancellation is exact only
if we can always expand Petit9 Pest g teenlist

This is not the case if we have features

Pein k Peignot k petniggly r

Dwight14 A
smooth

k Sin KeBAo lato 110Mpa h

If ks q list we cannot expand Pein Kl

j
Modes with 92 leaf haveeffect

Modes with galia do not
have effect

Large bulk flows are easy to understand and we
can include them vesum all terms in PT with Iif
IR vesummation
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Including IR resummation


