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RZ inflation Starobinsky (1980, 1984)

- (one of) the first, the most elegant (one-parameter) and the best-fit

[Maggiore 2018]
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Large-Field Inflation and the Cosmological Collider (2204.11869)]

Matthew Reece, Lian-Tao Wang, Zhong-Zhi Xianyu
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large field : A¢/Mp > 1

swampland distance conjecture : ~ ¢~ *¢/Mr =
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https://arxiv.org/search/hep-ph?searchtype=author&query=Reece,+M
https://arxiv.org/search/hep-ph?searchtype=author&query=Wang,+L
https://arxiv.org/search/hep-ph?searchtype=author&query=Xianyu,+Z
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R2 inflation Starobinsky (1980, 1984)

¢ = scalaron
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large field : A¢/Mp > 1
conformal coupling with scalaron : ~ e~/ Mp : a=1+/2/3

time-varying mass : m?(t) = e~ *¢)/Mp 2



The cosmological collider in R? Inflation  yw 240405031

analytic inflaton + numerical massive scalar
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The cosmological collider in R2 inflation  vw 20405081
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See also the cosmological tachyon collider: McCulloch, Pajer & Tong [2401.11009]



FaCtOrized mOde fun Ctl ons Dynamical Analytic: Aoki, Noumi, Sano & Yamaguchi [2312.09642]
Pivot Scale: Reece, Wang & Xianyu [2204.11869]

Slow-roll Scalaron: YPW [2404.05031]
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Bispectrum

YPW [2404.05031]
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YPW [2404.05031]
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The Cosmological Collider

— IS In action since 2024 !!

A first report from Baryon Oscillation Spectroscopic Survey (BOSS):

L . Cabass, et.al. [2404.01894]
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The Cosmological Collider - isin action since 2024 1

A first report from Planck CMB data:

1 Sohn, Wang, Fergusson & Shellard [2404.07203]
o o:; Shape Template fn1, (68% CL) Raw S/N  Adjusted S/N
ki/ks
0! L - . s 06 Light scalar exchange [3] (2.6) 10 + 26 0.37 0.12
e/l Scalar exchange I (2.15) 11413 0.86 0.67
Scalar exchange II (2.20) —91 + 40 2.3 1.8
Heavy-spin exchange (2.24) —59 £ 32 1.9 1.2
Massive spin-2 exchange (2.27) —2.14+1.1 1.9 0.90
. T Equilateral collider [61] (2.32) —178 £ 72 2.5 0.90
-0.5 1 O;kl/k3 Low-speed collider [42] (2.33) -9+ 10 0.89 0.29
-1 706 Multi-speed PNG [66] (2.34) —3.1+2.3 1.3 0.61
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Applications:

(1) f(R) gravity — e @¢/Mp o = \/2/3

2
(2) Higgs inflation ~ h?o? ~ % ap/Mp 52

(3) The Standard Model mass spectrum.

Chen, Wang & Xianyu (2017a,b)

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 101002846 (ERC CoG CosmoChart"').




Future CMB experiments timeline

Braglia, Chen, Hazra & Pinol [2210.07028]
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RZ inflation Starobinsky (1980, 1984)
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Power Spectru m YPW [2404.05031]
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