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Background

A TypelV burstsand their fine structuresare \ ‘ /
attributed to coherent emissionsby high Efﬁé‘%“éé’ém.c\ A -

energy electronstrapped due to magnetic (TYPE v souRce
mirroring within closedfield lines of post

flare loops, whose origin is believedto be bm025
the energy release processnear the loop
top where the magnetic reconnection
occurs Fiberburstsare of interestto study
since they can provide a feasible way to
measurethe coronal magneticfields in the

postflare loops
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Two Popular Model under Debate

Whistler wave model* interprets the observedmodulation of fiber bursts
as a whistler wave packet propagating through a region of enhanced
Langmuirwave The drift of fibers in the dynamic spectrum indicates a
spatialmotion of the wave packetwith whistler groupvelocityv [

v ccfé— d/alp &) (1)

Alfvén wave model® assumesthe motion of fiber sourcesas solitons
travelingat 1-3 times of the local Alfvénspeedu I
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1 :electroncyclotronfrequency @ : speedof light
1 . plasmafrequency A :meanion mass
1 . whistlerfrequency 6 Dthe magneticfield strength

w1l 7 € :iondensity



Abstract

We report observationsof fiber fine structuresduring type IV decimetricradio bursts
on March 3, 2012usingthe recentlyupgradedKarlG. Janskyery LargeArrayt! (VLA)
Forthe first time, the techniqueof dynamicimagingspectroscopywith hightemporal
and spectral resolution allowed us to image the fiber bursts over a continuous
frequencyrangefrom 1-2 GHz

We traced the fiber bursts in the dynamicspectrumby using an automatic tracing
algorithm?, and madeimagesat the tracedtime and frequency Foreachfiber burstin
the dynamic spectrum, we then obtained a series of image centroids in time and
frequency,which form a trajectory of the fiber burst in projection We found that the
fiber burstsoriginate at lower height nearthe footpoint, and streamsupward through
the coronaalongsomefield lines,whosetrend is similarto somecoronalloopsseenin
extreme ultra violet (EUV)wavelengths Togetherwith an exponentialdensity model,
we reconstructed3D fiber burst trajectoriesand comparethem with ambientmagnetic
field lines extrapolatedfrom the potential field source surface model®! (PFSS)As a
result, we obtainedthe 3D sourcevelocity of the fiber burstsat more than 2000 km/s
above 1.1 GHz The derived velocity can be usedto discriminate between the two
competingtheories,the whistlerwavemodeland Alfvénwavemodel
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two samplesof VLA dynamic spectrum (LCP) with
evidentfibers,appearingluringthe gradualrise of a C1.9
flare startingnearl8:20
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fiber drift rate(" ¥ ) histogram Eachcount
representsone detectedfiber. Over 2000
fibers of eachperiod were tracked by the
algorithm?d (Aschwanden2010. We then
divided theminto slow (blue) andfast (red)
fibers
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Comparisorof the original spectrumwith

thetracingresult In CASAI8, we applied
vectorbasedvisibility averagingin time

for particular type of fibers in each
region The new visibility datacube
structured in frequency, baselines and
polarizations, was used to reconstruct
frequencydependent synthesis images

Improved SNR allowed us to follow 2D

motion of the fiber burst centroid more
reliably acrosghel band(1-2 GH2).

Time-averageddrift rates of
fast and slow fibers from four
selectectoloredregions
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3D Reconstruction

To relate the source height to fiber burst frequency, we adopted the
exponentialdensitymodet

£0) ¢ A@p:

I

On the one hand, imaging observationcan be used to derive the 3D
sourcevelocityfrom the deprojectedfiber centroid displacementat each
frequencyand its drift rate. Onthe other hand,the modulator velocity of

whistler- and Alfvén-model can be estimated from fiber drift rates and
localmagneticfield accordingo Eq (1)-(2).
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Column1-2 from left: the 3D sourcevelocity (solid lines) asa function of frequency(height),andtheir directionfrom the line-of-sight
(black dashlines). Circlesandtrianglesrepresenthe whistler andAlfvén-derivedvelocitiesusingEq. (1) & (2). Column3-4 showtheir
local magneticfield from PFSSmodel(coloredsymbols)and electrondensity(black symbols) Note that both 3D- and modelvelocity
dependon thedensitymodel An exponentiaimodelhasbeenadoptedduringthefitting.



