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Neutrino Mass

e Neutrinos oscillate

oetween masses

* Direct detection
experiments (KATRIN):

mg < 0.8 eV (Acker 2021, 90%)

m

2
Am7,

2 2
Am23 or Am13

2

Normal hierarchy

ﬁ
| I

2
Am23

2
Am12

Sm, > 0.06 eV

V3

V2

1

Inverted hierarchy

V2 TN

2
Am12
41

2
Am23

B Ve
By,

Vs T

Sm, >0.10 eV

A




Z mV frO m CcOsmo l Og y CMB Lensing Potential Power (2D)

Neutrino free-streaming
— suppression of
structure growth on
small-scales
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Z mV frO m CcOsmo l Og y CMB Lensing Potential Power (2D)

 Neutrino free-streaming
— suppression of
structure growth on
small-scales

¢ va <0.12 eV (Planck18, 95%),
< 0.072 eV (pesi, 95%)
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Z mV frO m CcOsmo l Og y CMB Lensing Potential Power (2D)

 Neutrino free-streaming
— suppression of
structure growth on
small-scales

¢ va <0.12 eV (Planck18, 95%),
< 0.072 eV (pesi, 95%)

* Question: are Xm,, bounds

robust to cosmologies
beyond LCDM?
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CMB Lensing

CMB lensing: late
universe

Primary CMB: early

universe




CMB Lensing

CMB lensing: late

universe

Primary CMB: early

universe

C,*?® =lensing power
* Matter clustering

*Xm, suppresses
clustering
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Atacama Cosmology
Telescope (ACT)

e 5x Planck resolution

e 2007-2022: 46% of sky

* DR6 lensing: No A .,
(Planck) anomaly
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DESI 2024
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BAO-2 Dataset
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See also: Allali & Notari, 2024
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>.m,, Bounds in Extended Cosmologies
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wCDM + 2Zm,,

wCDM + Ym,,
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wCDM + 2m, poE(2) = W * p(2)
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CPL Parameterization
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CPL Parameterization
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Conclusions

* Xm, bound remains robust to:
* Dark energy (w)
* Phantom DE
* Time-dependent DE w(z; w,, w,)
* Curvature
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Conclusions

* Xm, bound remains robust to:
* Dark energy (w)
* Phantom DE
* Time-dependent DE w(z; w,, w,)
* Curvature

* Degeneracies reduced with ACT & Pantheon+ (SNe)
* DESI+SDSS: Inverted hierarchy still viable in ACDM
 Future: DESI full-shape, Euclid, SO, LiteBIRD, ...

42



