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Sky-Coverage All-sky

Angular resolution 0.75 deg (45 arcmin)

Sensitivity
< 0.1 mK r.m.s in 1 deg beam 


(confusion limited in I)

6000 μK-arcmin @ 5GHz


0.75  μK-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
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Real North + Simulated South coverage One Day of Northern data

NCP
Galactic Projection Hit Maps
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• Tau A is primary absolute 
brightness scale calibrator 


•Measured on sky using 
bright point sources & 
compared with simulated 
GRASP map


•Symmetric optics allows 
for very accurate  
calibration of brightness 
scale


•Holler et al, 2013 for more 
information on the beam
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• Noise diode injected in R/L so appears in 
simultaneously in I/Q.


•Q/U amplitude scale thus tied to I scale.


•Measure apparent I/Q/U using long 12h raster 
scans of Tau A


•Derive matrix linking observed i/q/u to true I/QU


•QU mixing < 10%


•I -> Q/U leakage < 1%



C-BASS
Systematics

8

Stuart Harper 
University of Manchester

• RFI — Largely sporadic, notch filter remove worst 
contamination from the band.


• Ground pick-up — Modelled using daily 
templates and subtracted. < 1% remaining 
contamination.


• 1.2 Hz Oscillations — Microphonics signal that 
maps to ~1 degree scales. Suppressed to < 1%.


• Residual 1/f noise — Suppressed to a few per 
cent or better at scales > 10 degrees.
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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.

Odd/Even splits

1st Half vs 2nd Half splits

Total sky signal

Residual Power

Expected noise power
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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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• Ground pick-up — Modelled 
using daily templates.


•< 1% remaining contamination in 
m=0 modes at scales > 10 deg.


Average along Right Ascension
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• 1.2Hz Oscillations — Microphonics signal 
that maps to ~1 degree scales. 


• Suppressed to < 1%.

Simulation of signal before subtraction
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No residual 1.2Hz observed in 

jackknife power spectra


(removed to better than 1%)
Simulation

Real Data
Input signal

Residual signal
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Before notch filters

After notch filters
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Haslam 

I 408MHz

DRAO + Villa-Elisa

PI 1.4GHz

S-PASS 

PI 2.3GHz

WMAP

PI 22.5 GHz

Faraday  
depolarisation
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Weiland et al. 2022 (arXiv:2203.11445)

Calibration errors
Comparison of intensity data with sync+ff model

Comparison of intensity data with sync+ff model



C-BASS: Data
5GHz Total Intensity Map
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Fan Region

Orion

Eridanus
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5GHz Polarised Intensity Map
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Polarisation vectors overlaid 
using LIC
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Fan Region

Orion

Eridanus

Polarisation vectors overlaid 
using LIC



C-BASS: Results
Polarisation Angles vs. WMAP
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C-BASS
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Polarisation Angles vs. WMAP
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WMAP K-band



C-BASS: Results
Features: Depolarisation canals

23

Stuart Harper 
University of Manchester



C-BASS: Results
Features

24

Stuart Harper 
University of Manchester



C-BASS: Results
Features

25

Stuart Harper 
University of Manchester

Contours = H⍺ emission



C-BASS: Results
Intensity Spectral Indices (Template Fitting)
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arXiv: 2202.10411

Template Fitting of Diffuse Galactic Microwave Emission in the Northern Sky



C-BASS: Results
Polarised Spectral Indices 
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Median = -3.12
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• Initial 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.
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Papers and theses already published

See: https://cbass.web.ox.ac.uk

• Northern data pipeline/mapping complete.


• Excellent calibration (~1%).


• Very low large-scale systematics.


• First set of Northern data papers by the end of the year.


• Public data release shortly after papers, but keen to 
work directly with other groups with complementary 
data/analysis tools!


• Southern survey suspended due to Covid — 1-2 years 
of data taking expected in South.

https://cbass.web.ox.ac.uk

