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Cosmological inflation

* Period of accelerated expansion in the early universe, solves hot big bang issues and
produces seed for the large-scale-structure

dSZ = _dtz + az[(l — 2()511 + yij]dxidxj

/ N\

Curvature perturbation Tensor perturbation

« 2- and 3-point correlators of the curvature perturbation ¢

(Q(k1)T(ky)) = (2m)°6(ky + k)P (k) (C(k1)0(k2)(ks)) = (2m)°8(ky + k; + k3)By(ky, ko, k3)

1807.06209 - Planck collaboration




Phase-space correlators
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Phase-space correlators
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Phase-space correlators
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How to compute phase-space

In-In formalism?2 Transport formalism?
Zabk505a6b0 iab — 1,ayCb byac
(k) = (0]sx6x"|0), 29 (k) = ug 2 (k) + ugzc (k)
Babc(k k,, k ) = d abc a dbc
a»™b)»Nc) — d_NB (karkb)kc) =ud(ka)B (kaka:kc) +
. t
<0 ‘%J dt’Hdef[5Xd5Xe5xf, 5x“5xb5xc] O> +uge(ka; kb; kc)zdb(kb)zec(kc) + 2 perms

2) 0506236 - Weinberg 3) 1609.00379 - Dias et
al.



Multi-point propagators

A different formulation of the Transport formalism can be implemented using the
multi-point propagators (MPPs*

8X(N, k) = T O™ (k) 68X (No, k) + = [ 54 18 oM (1, by, |k — ke ) 5XE(No, key) X (No, ke = ko).

4) 1203.2635 - Seery at al.
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ug (N) (k)Fib (N,No)(k) N =u; (kl)rij O (ky, ky, ks)
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Correlators from multi-point
propagators

Then, we can use the I''s to propagate the two- and three-point correlators

yab (N) (k) = Fia (N,Np) (k)l_}b (N,No) (k)zg_\lo) k),

gabe (V) (ky, by, k) = l-,ia (N,No) (kl)r}b (N,No) (kz)F,f (N,Ng) (kg)Bg-\,’(O) (ky, Ky, k)
+FLC; (N,Ng) (k1, kz; kg)l_‘: (N,Ng) (kz)FlC (N,Ng) (kS)Zf]I(VO) (kZ)ZJ(lNO) (k?,)

+ 2 perms



PyTransport 5.0

* |s a package that computes the evolution of the
2- and 3-point correlation functions at tree-
level, for Multi-field inflationary models with

curved field-space.

* |n the last update we included functions to
compute the evolution of the correlation
functions using the MPPs.




Tests: Double Inflation
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Tests: Double Inflation
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Tests: 2pt evolution
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Tests: precision
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Tests: precision
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Tests: precision

NB = e-folds of sub-
horizon evolution
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Tests: running time
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Ultra-slow-roll model
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USR model: 3-point correlators
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USR model : 3-point correlators
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USR model: squeezed bispectrum
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USR model: squeezed bispectrum
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USR squeezed bispectrum:
Maldacena consistency relation

dlog P;(k)
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Conclusion

 We implemented into PyTransport the MPP formalism
» Tested the accuracy and the performance of the MPPs vs PyTransport
* Verified that the MPP approach can track better the dacay of correlators

* Verified that the MPP can correctly compute the bispectrum in cases
where PyTransport fails



Future perspectives

* Use the MPPs to compute the power-spectrum and the bispectrum at 1-loop

« Use the MPPs to compute the trispectrum at tree-level

d kl Cl(NO
Zn)?

N (e, kg, ey, |k — Ky —ky|) 8XE(Ng, kq) X7 (Ny, ky)8X*(Ny, k — ky —ky) + -

5X*(N, k) = T o™ (k) §X1(Ny, k) + M (e, &y, |k = kyql) 8XE(Ny, k) X7 (Ny, k — ky)

d3k1 d kz Cl(NO
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