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Supernova Remnants: Motivation
In radio, SNRs have relatively flat, non-thermal spectra, with spectral indices 

-0.3 up to -0.7. At higher frequencies, the spectral index can be steeper.

Sino-German 𝝺6cm

Planck+2016, A&A, 586, A134 (16 SRNs) 
Gao+2011, A&A, 529, A159 (15 SNRs)

Motivation
● The 10–100 GHz range is poorly exploited for 

the SNR description, particularly polarization.
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Supernova Remnants: Motivation
In radio, SNRs have relatively flat, non-thermal spectra, with spectral indices 

-0.3 up to -0.7. At higher frequencies, the spectral index can be steeper.

Ritacco+2018, A&A 616, A35

Intensity
Motivation
● The 10–100 GHz range is poorly exploited for 

the SNR description, particularly polarization.

● A SNR is our primary calibrator.

Polarization
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Supernova Remnants: Motivation
In radio, SNRs have relatively flat, non-thermal spectra, with spectral indices 

-0.3 up to -0.7. At higher frequencies, the spectral index can be steeper.

Motivation
● The 10–100 GHz range is poorly exploited for 

the SNR description, particularly polarization.

● A SNR is our primary calibrator.

● New information will be useful to test 

models using radio, X-ray and gamma-ray  

data.

For example, Fermi data:

➔ Cygnus Loop  (Lorus+2021, MNRAS 500, 5177)

➔ HB 21 (Pivato+2013, ApJ 779, 179)

➔ W44 (Cardillo+2014, A&A 565, A74)

HB 21
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Supernova Remnants: Motivation
In radio, SNRs have relatively flat, non-thermal spectra, with spectral indices 

-0.3 up to -0.7. At higher frequencies, the spectral index can be steeper.

Motivation
● The 10–100 GHz range is poorly exploited for 

the SNR description, particularly polarization.

● A SNR is our primary calibrator.

● New information will be useful to test models 

using radio, X-ray and gamma-ray  emission.

● Previous studies reported excess of emission 

compatible with the AME.

QUIJOTE-MFI analysis:

➔ W44  (Génova-Santos+2017, MNRAS 464, 4197)

➔ W49 and W51 (Tramonte+2022, to be submitted)



6

Supernova Remnants: Goals
● Characterization of observational properties, in intensity and polarization, 

of SNRs in the MFI wide survey (which are not in other Quijote works).

● Modelling the Spectral Energy Distribution of intensity and polarization 
using the Quijote, WMAP, Planck, Ancillary and the literature data.

● Measure/constrain the spectral index, the spectral breaks and AME.
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Wide Survey
(Intensity)

SNR in the MFI wide survey (WS)
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Wide Survey 

(Polarization P)

SNR in the MFI wide survey (WS)
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SNR in the MFI WS: Methodology and tests
Flux densities

● Aperture photometry method. 
● Tests for uncertainty characterization:

Random control apertures, Null test maps 
(half1, half2) and Noise simulations.

Broken power law (smoothed)

BPL (exponential cutoff)Broken power law (sharp)

SED modelling

● MCMC approach.
● In general, we used a Power Law in intensity and 

polarization (both separately and combined).
● Spectral breaks are also considered.
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● Middle-aged SNR with a complex shell-type 

morphology.

● The biggest SNR (app. size ~4x3 deg2).

● The brightest SNR in X-ray and gamma-ray 

emission is also detected (Fermi).

MFI results: Cygnus Loop

(Lorus+2021, MNRAS 500, 5177; Katagiri+2011, ApJ 741, 44)
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Polarization at 1 deg FWHM. The polarization angle is almost uniform across the SNR.

MFI results: Cygnus Loop
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MFI results: Cygnus Loop

● In intensity, 𝛂 =–0.47±0.02 agrees with 

previous works.

● In polarization, 𝛂
pol

=–0.59±0.26 is in full 

agreement with 𝛂 (intensity).

● The polarization fraction is 6.0%.

Spectral Energy Distribution
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MFI results: HB 21
● Mixed morphology SNR, located at 0.8 kpc.

● In Pivato+2013, they assumed spectral 

break (𝞓𝝰 = 0.5) and reported a 

𝛃bb=0.38±0.02 and  𝝼
b
=5.9±1.2 GHz.

Spectral Energy Distribution

● Broken PL is fitted in intensity and 

polarization (𝝰ab=-0.34, 𝝰bb=-0.86). 

● We obtained the spectral breaks 

properties (𝞓𝝰 = 0.52±0.06).

● The polarization fraction is 5.0±0.2%.
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MFI results: All SNR

Additional remarks

*) In intensity, SED parameters are 

consistent with previous works.

*) We confirm the spectral break for 

CTB80 and HB21.

*) Thermal dust contribution comes from 

galactic emission.

*) No evidence of AME contribution.

Properties of SNRs
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 Summary and Conclusion

● Intensity and polarization of SED characterization for Cygnus Loop, HB21, 

CTB80, HB9, CTA1 and Tycho.

● In intensity, we confirm the spectral break for CTB80 and HB21.

● In intensity, the Anomalous Microwave emission is not detected. We provide 

only upper limits on its amplitude.

● Polarization fractions are between 4-10%. For Tycho, only upper limits are 

obtained.

● Polarization spectral indices are compatible with intensity spectral indices 

(except for CTA 1 and Tycho).

● Results to be included in López-Caraballo et al. (in prep). Stay tuned!

Comments and recommendations are welcome!

email: clopez@iac.es
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Thank you


