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Sky-Coverage

C-BASS

Overview

All-sky

Angular resolution

0.75 deg (45 arcmin)

Sensitivity

< 0.1 mKrm.sin 1 deg beam
(confusion limited in )
6000 pK-arcmin @ 5GHz
0.75 pK-arcmin @ 100GHz

Stokes coverage

I!Q!U! (V)

Northern site

OVRO, California
Latitude 37.2 degrees

Southern site

MeerKAT/SKA site, Karoo,
South Africa
Latitude -30.7 degrees

Brightness temperature, K
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Frequency, GHz
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Galactic Projection Hit Maps
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Real North + Simulated South coverage One Day of Northern data
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Calibration and Beam University of Manchamior

Beam comparison with survey data

» Tau A is primary absolute ™} | | | | == T

brightness scale calibrator | e

Measured on sky using .| ;

bright point sources & §

compared with simulated | L T ey
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-Symmetric optics allows | R
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*Holler et al, 2013 for more .| 11 : |

information on the beam Ougros
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Calibration (Polarisation — Tau A) Universiy of Mancheste
* Noise diode injected in R/L so appears in | — 1 ] § oo
simultaneously in I/Q. PP

021

® Callbrated

-Q/U amplitude scale thus tied to | scale.

0.1

*Measure apparent I/Q/U using long 12h raster
scans of Tau A .
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-01

Derive matrix linking observed i/g/u to true I/QU

QU mixing < 10%

| -> Q/U leakage < 1% %3 w9z o1 0 o1 0z
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* RFI — Largely sporadic, notch filter remove worst
contamination from the band.

Right Ascension (degrees)

» Ground pick-up — Modelled using daily

templates and subtracted. < 1% remaining o 270 A e e B
contamination. ST

* 1.2 Hz Oscillations — Microphonics signal that P m M MW M %Wwf
maps to ~1 degree scales. Suppressed to < 1%. W

003
u X

» Residual 1/f noise — Suppressed to a few per
cent or better at scales > 10 degrees.
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Systematics: Ground Pickup University of Manchester
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Jack-knife tests: Quantify large-scale systematics — Validate quality of data
Large-scale systematics less than 1% on scales > 20 degrees.
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Weighted difference map

Map Quality

Jack-knife tests: Quantify large-scale systematics — Validate quality of data
Large-scale systematics less than 1% on scales > 20 degrees.
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Systematics: Ground Pickup University of Manchester
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» Ground pick-up — Modelled
using daily templates.

'\~;hé""*\x
A < 1% remaining contamination in
u&iuu. AR \ wm\%a m=0 modes at scales > 10 deg.
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» 1.2Hz Oscillations — Microphonics signal -
that maps to ~1 degree scales.

» Suppressed to < 1%.
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Systematics: 1.2 Hz

No residual 1.2Hz observed In
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Maps of Galactic Synchrotron Emission University of Manchester
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Maps of Galactic Synchrotron Emission University of Manchester

Calibration errors

90
1.4 GHz 2.3 GHz
O 3 200 mK O = 1 40 mK

Weiland et al. 2022 (arXiv:2203.11445) Y

Comparison of intensity data with sync+ff model
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Comparison of intensity data with sync+ff model
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5GHz Polarised Intensity Map University of Manchester

Polarisation vectors overlaid S vhaa
using LIC
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5GHz Polarised Intensity Map University of Manchester

Polarisation vectors overlaid
using LIC

Eridanus
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Polarisation Angles vs. WMAP University of Manchester
C-BASS
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Polarisation Angles vs. WMAP University of Manchester
WMAP K-band
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Features: Depolarisation canals University of Manchester
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Fe atu res University of Manchester
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Fe atu res University of Manchester
C-BASS
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0 1 2 3

4

Fan Reg—ion’, .

| 100° 90° 380° 7f)° 60°
Galactic Longitude

25



widiy . C-BASS: Results

Intensity Spectral Indices (Template Fitting)
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Template Fitting of Diffuse Galactic Microwave Emission in the Northern Sky

arXiv: 2202.10411
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Polarised Spectral Indices University of Manchester

Median = -3.12
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Polarised Spectral Indices University of Manchester

Spectral index Speclral index error

-
~ o~

-4 -2 Devialion lrom mean speclral index/sigma

- — -




s = C-BASS: Results

U p CO m i n g Pa pe rS University o?tl\l;IZ:cl-rllae;I:::

* |nitial release papers on commissioning and data reduction release expected
later In the year.

 Current on-going work with the C-BASS data:
 Study of polarisation map structures (see also Paddy’s talk!).
» Polarisation spectral index maps per pixel and template fitting.
» Spectral template fitting of magnetic dust emission polarisation models.
- Updated measurements of the AME in M31.

» Assessment of level of foreground subtraction needed for future CMB
missions.

29
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» Northern data pipeline/mapping complete. e C-5ASS R
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