Can we measure the magnetic
field strength of the quiet solar
corona using "EIT Waves™?
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‘eIl Waves”

e First observed using 195A channel on SOHO/EIT
(Moses et al. 1997, Dere et al. 1997, Thompson et al. 1997)

e Seen in other coronal EUV passbands and spacecraft
e STEREO (Long et al. 2008, 2011a; Veronig et al. 2008,2010)
e SDO (Liu et al. 2010; Patsourakos et al., 2010; Long et al. 2011b)

C 'S u u u . i N
I BV | Lo v ] ;‘,a"! iV -'..,fg.,ﬁ .-.Q:,, AV ‘ .“?' : "' LIV "'!':«' __@ «r;@éﬁ_f"’-,-.;:“" "Q .-: A:a._‘- ! 0«2 aAal gt .a;;'_'” D a .,;a. e,.n Qer ?."{“_- Q g,:‘.-,. o

=



mailto:david.long@ucl.ac.uk

‘eIl Waves”

* Interpreted as
e Fast-mode waves (Thompson 1998,1999; Wu et al. 2001)
e Pseudo-“waves” (Attrill et al. 2007; Delannée 2008)
e Hybrids (Chen et al. 2002; Cohen et al. 2009; Downes et al. 2011)
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* Multiple kinematic classes (Warmuth & Mann, 2011) |
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Coronal Pulse |dentification and
Tracking Algorithm (CorPITA)

Long et al., 2013 submitted

e Automated algorithm designed to identify, track and analyse “EIT
Waves” in SDO data

e Part of SDO Feature Finding Team initiative

e Pulse identified using intensity profile technique across 360 from
source

¢ Once pulse can no longer be tracked, pulse properties (kinematics,
broadening) measured and returned

e Algorithm output will form part of Heliophysics Event
Knowledgebase
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CorPITA output
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CorPITA output
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CorPITA output
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cf. Byrne, Long, Gallagher et al., 2013, A&A, 557, A96
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b; 335° from solar north
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E|S data identification
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Coronal Seismology

e \We have:

e Pulse kinematics from AlA using automated approach

e Density estimates from EIS
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Coronal Seismology

e \\Ne have:

e Pulse kinematics from AlA using automated approach

e Density estimates from EIS

e Can use “EIT Waves” to study the quiet Corona
® e.g., West et al. (2011), Long et al. (2011)

e Assuming “EIT Wave” is a fast-mode wave, then
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EIS analysis
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EIS analysis
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ElS ana

VSIS

Fe xiii M196.54/202.04

Log,, Density [cm™®]

v = 472km s~

16-Feb-2011

S0 100
Solar Y [Arcsec]

david.long@ucl.ac.uk Hinode 7 meeting, Takayama, 14 Nov 2013



EIS analysis
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Magnetic field; Quiet Sun
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Magnetic field; PFSS
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Conclusions

e Can use’EIT waves” to probe the magnetic field of the quiet corona
e Two “EIT Wave” events studied
e Kinematics measured using automated approach (CorPITA)

e Coronal densities inferred using EIS observations

~ * Both height and magnetic field measurements consistent witn:




