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Neutrino mass
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Data from: NASA LAMBDA
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CLASS Objective:

Enable neutrino Search for
measurements Inflation
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i Measure the large-scale
7 CMB polarization
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Transmission
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* Large scale.
* Front-end polarization modulation ‘* e
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* Interlinked scan strategy. \

 Must be distinguished from foreground
components.

* Within atmospheric transmission windows
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* Use frequencies near foreground minimum
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Elevation: 5200 m
Survey: > 70% sky




Switch boresight
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Variable-delay

Polarization
Modulator
(VPM)
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CLASS data

Harrington et al. Apd 2021: 2101.00034
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Filtering

e Residual effects
e Az-motor servo
* Wind-induced signals

e Webcam RFI

 Residual Az-synchronous
signals

e Subtract templates on 3-5 hour
timescales
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CLASS maps
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~75% of the sky

Dominated by synchrotron
emission

Significant improvement over
satellite measurements in the

critical 10 < £ < 100 range.
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re-observed WMAP K-band

Scaled by factor 0.2
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CLASS 40-GHz

(Smoothed with 1.5° Gaussian beam)



Synchrotron angular power spectrum
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Synchrotron SED

 Combine with other cross-spectra

dominated by synchrotron.
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Synchrotron SED

* Angular power spectra do not capture
spatial variation in the SED.
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Synchrotron SED

* Angular power spectra do not capture
spatial variation in the SED.

* Understanding these variations are
critical for component separation.

 We have expanded the region in which
this method can be applied.




Circular polarization

e CLASS measures Stokes V. g 5

* Generally predicted to be 0, but this
should be checked.

107 — MIPOL 33 GHz
 CLASS V-map is consistent with o ~= SPIDER 95,150 GHz
noise 10 —— CLASS40 GHz: 2020
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Outlook

 The CLASS 40 GHz survey has broken new ground in
large-scale ground-based CMB science.

o Clear path to further improve the low-£ performance -
working toward fully unlocking the largest scales from
the ground.

* The analysis of the other frequencies is well underway.

* Improved sensitivity from instrument upgrades will
allow us to further understand what limits ground-
based large-scale measurements.

* Ultimately these lessons learned could motivate an
expansion of the CLASS array or convincing
methodology for next-generation measurements to
adopt a large-angular-scale program.
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