Gravitational CMB lensing illuminates neutrino interactions

@ THE OHIO STATE UNIVERSITY

CENTER FOR COSMOLOGY AND
ASTROPARTICLE PHYSICS

Ivan Esteban™, O. Mena, J. Salvado
“esteban.6@osu.edu. Based on arXiv:2202.04656 [astro-ph.CO]. See also arXiv:2101.05804 [hep-phl].

CMB lensing How rorust iIs this? There is an anomaly ...
The CMB is lensed by Cosmology is only sensitive to neutrinos through gravity. ) S
the large-scale e
. //‘/ .\'\.
structure Pv/py = —3H(1 + w) S 15 T e, \ i
what if we change the equation of state w...? TF
Cosmological O 1F— acpu . -
: 1 . : Alens =1.0740.04 X
neutrinos shape the L = ——Mégbz — M,V — gV Fe [ Dme=sev N
large-scale structure! % S 0.5f~ Emv=sevigmu/ar, =10 )
T —— [ T m, =3eV; gmy /My =102 ]
0.25] / - [T Tmy=1eV; gmu /Mg =10
i 0 .
‘ S | ; S 11F
Effects OF Nneutrind mass 0.00; % ol
. =025 -
Neutrinos have many effects. . : = e ,
Less lensing: —0.50(- E
2 > Neutrinos move at c! : & ®T : :
: ] —0.75F =1 gme _ 104 .
- Z (Sma” Scales) I § 1]\\?,30 " ] \Nka’t |S7 ‘tke e‘p‘pec‘t Or\ ‘t“\e
S 1.5 - ! o Interaction -
— b . . —100_ L ! ,,,,,,,i L0 ol L0 nnnnd
S » Neutrino mass increases 0% 107 107 10 8V\OM8U :
O 1y S T, (eV) D> m, =3 ¢eV]
g | Py, more early expansion! AxZe = 32 (Atens = 1) — X2 (Atons # 1)
+|& I
5 0.5] More lensing; 2 . . . — . . . TTTEEE+lowl TTTEEE-+lowl+lensing TTTEEE+lowl+lensing+BAO
| » Neutrinos don’tmove at c! . _ ' ACDM D = 0.2% » = 6% » = 4%
O 1.(1)2 l I - /‘/‘/ \,\. |
:‘g 1.0} ( arge SCd eS) I~ : ’/‘/ \'\,\ : Self-interactions p=3% p = 38% p = 10%
e » Neutrino mass decreases S 1.5F | .oew=T \ N
- ““ e N\,
Hy, less late expansion! X : N :
. S *e \ ] .
Overall, we expect a suppression. Exciting prospects! S NN\ _ LOOK\V\Q to the future
O 1F— AcDM NN -
Al N _ » CMB lensing is a very sensitive probe of neutrinos.
s et Ymy =3eV NQ j We have been promised very good precision,
N —o— =3 V, M, =10 °*. ‘\, . . .
S| 0.5 2my =3eVigmy/Mg S a great window into neutrino masses!
[ Ymy =8eV; gmy /M, =102 T Ny
! > . . ° ° o 0 .
--= Y my=1eV; gmy /My =10 e, » But cosmology is only indirectly sensitive to neutrinos.
0 -
o 1.1 IR » Neutrino self-interactions can alter dramatically the
+ C ., o= -
2 1.0 Fewissa I —F—F FEFEFL shape.
— 2 ' They even alleviate an anomaly!
4 » Stay tuned!
The effects now go in other directions. » Other probes?
We can now increase lensing! ® Supernovae’

® Solar neutrinos?
® Astrophysical neutrinos?



