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Introduction

Solar flares and coronal mass ejections both
involve gigantic release of energy, but are
otherwise quite different.
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CME & Radio Emissions

Radio emission from submillimeter to

decameter wavelengths improve the

understanding of processes from the

low chromosphere to the corona.

We study a CME launched in

association to a GOES class X1.7 flare

on 2012 January 27 detected by the

SST and the POEMAS (mm-w solar

polarimeters).
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Methods and Instrumentation

SST is composed by six 
radiometers, four at 212 
GHz (4’ HPBW) and two at 
405 GHz (2’ HPBW) with 
temporal resolution of 
5ms

(Kaufmann et al., 2008)
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http://www.casleo.gov.ar/sst/sst.php

Solar Submillimeter-wave Telescope



Methods and Instrumentation

POEMAS telescopes 
consist of two circular 
polarization (L/R) radio 
telescopes for solar 
patrol at 45 GHz and 90 
GHz respectively with 
1.5° HPBW, sensitivity of 
2 and 4 K (4 and 20 sfu), 
respectively and 
temporal resolution of 10 
ms 

(Valio et al., 2013)
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Solar patrol radio polarimeters



Preliminary results
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GOES SXR & CME extrapolation

Microwaves (Guidice, 1979)



Preliminary results

Why opposite 
polarization senses 
at near 
frequencies?
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𝑝 =
𝑇𝑅 − 𝑇𝐿

𝑇𝑅 + 𝑇𝐿

𝑝45 = 0.09

𝐵45 = 750 G

𝑝90 = 0.13

𝐵90 = 2100 G

Radio polarimeters (45 
and 90 GHz)

?

? ?

If polarization is caused by propagation 
effects in translucid magnetoactive plasma



Preliminary results
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SST (212 and 405 GHz)

∆𝑇212 = 923 𝐾(323𝑠𝑓𝑢)
∆𝑇405 = 220 𝐾 (143𝑠𝑓𝑢)



Preliminary results

Indices are use for quick detection 
of genuine solar pulsating bursts, 
atmospheric fluctuations or system 
malfunction
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Scintillation index (SST)

𝑆𝑖 =
𝜎(3𝑠)

𝑇𝑠𝑢𝑛 − 𝑇𝑠𝑘𝑦

𝑇3 ≈ 30𝑠

𝑇2 ≈ 50𝑠

𝑇1 ≈ 100𝑠

Quasi-periodic



Concluding remarks

• The difference between polarization degrees at 
45 and 90 GHz may suggest a steep magnetic 
gradient (twisted magnetic field lines).

• Pulsations are observed in possible coincidence 
with the CME launch time, similarly to the 
events reported by Kaufmann et al (2003). 
Also, pulsations were detected at impulsive 
phase in submm-w and at the peak of mm-w.

• This may favor oscillations in active regions at 
the origin of the CME near the solar surface.
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