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Bandpass: The sky is not observed at a single sharp frequency
Beam: Spatial shape of instrument sensitivity
Estimated before commission - Uncertainties!
If not properly controlled: Leakage Beyond
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Mapmaking:

Combine multiple radiometers

Sky looks different to every radiometer
1 Bandpass and beams differ
Mapmaking algorithms interpret
differences between detector maps as
noise.

A Solving for correlated noise; this is Same
down-weighted according to scanning as e kY
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# Parameterizing the leakage

4 New parameter for quantifying leakage in BeyondPlanck

J 5sl]eak|s then a measure of the leakage per detector.
' Difference relative to the mean of the sky per radiometer
d  Subtract from data for each radiometer before combining!
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1 How do we correct the leakage?
1 Alinear shift in frequency

(V) = 10(v + App)

J
Abp

A J
Abp + 5bp

Total = Band average + relative

1 Not necessarily ideal or physical
1 Uncertainties to tails of the profiles
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1 Sample using a Metropolis Hastings sampler
4 Requires an error statistic

1 Spurious maps: A measure of how different a detector is from

the mean
Ndet
si=T+ Qcos2¢y;+ Usin2y; + E S i0ij.
i=1
d Map-making equation for 3 detector case:

1 cos 2 sin 2y 01 02, T d
cos 2 cos? 2y cos 2i sin 2y cos 2y 6y CoS 21 6 lQI dcos 2y
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[ Only used as an error statistic, TQU calculated again later
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RMS brightness temperature [uKg)]
10°

1 Bandpass leakage influences to many analysis steps
d Absolute corrections degenerate with foregrounds
d  Shift to 70 GHz may induce bias to Thermal dust Beta

d  Only apply absolute shift t
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Posterior bandpass corrections
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1em discrepancy

Normalized bandpass profile

Frequency (GHz)

12 g AN



European
Commission

T Sieak  Q Sieak U Sieak
| —— | | —"— |
-30 0 30 -30 0 30 -30 0 30
uK MK MK
Beyond

13 g A LIy



’,' ;: \:
#» #Beam leakage
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#» & Summary

A Corrections show significant improvement
1 More sophisticated approaches could improve the results in
the future
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