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Abstract: Recent observational campaigns have brought together a wealth of data specifically designed to explore the physical properties and dynamics of prominence cavities. In
particular, STEREO and Hinode data have provided new perspectives on these structures. In order to effectively analyze the data in a cohesive manner, we produce overlays of several
distinct and complimentary datasets including SOHO UVCS, CDS, and EIT, Hinode SOT and EIS, STEREO SECCHI, TRACE, and Nancay Radioheliograph data as well as new
observations of coronal magnetic fields in cavities from the Coronal Multichannel Polarimeter. We are thus able to investigate how sensitive morphology is to the wavelength observed

which details the nature of the plasma in the cavity.

Introduction

«During August, 2007 a campaign was run to observe coronal prominence
cavities

«Cavities are areas of rarified plasma that lie above prominences.

«By coordinating multiple instruments, we are able to use complimentary
methods in analyzing the morphological structure and well as the physical
characteristics of the cavity.

«In particular, we want to know the magnetic field, velocity, temperature,
and density .

*Modeling efforts are ongoing, but constraints are needed to compare
validity of various models.

«Our work focuses on the analyzing the temperature and density fields in
the cavity and in the cavity rim (outer edge of higher density)

Data

*We focus on the measurements made using MKkIV coronagraph, SOHO
EIT, and Hinode EIS.

«Polarization brightness occurs due to Thomson scattering and is thus
solely density dependent.

*EUV emission provides us the ability to look at specific ions and
temperatures, although line of sight effects are more complicated than pB.

*EIT broadband with full disk coverage is useful for analyzing cavity
geometry.

*EIS offers narrowband spectroscopic observations with rastering ability to
form images.

«Using EIS we have several Fe Lines: 184(FeX), 195(FeXIl), 186(FeXIl),
202(FeXIll), and 274 A(FeXIV).

*The186/195 ratio is density sensitive in cavity regime, which ideally can be
cross checked with pB inversion.

EIT Fe XV 284 A data of north east cavity. This cavity does not have the

longitudinal extent to be deemed fully axisymmetric. The daily radius of the

cavity is 0.05, 0.075, 0.14, 0.16, and 0.0 for 8/7-8/11.
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Polar profile of EIS Fe lines at two heights. Fe X 184 (top/blue), Fe Xl 195, Fe
X1l 186, Fe XIll 202, Fe XIV 274 A (bottom/green). Position of cavity px. is
marked by dashed line and rim is dotted.

Temperature Diagnostic

*EUV line intensities are determined by temperature and densities through:

G is the contribution function. CHIANTI database, calculates for each line.

*n can be constructed using density diagnostic, and some assumptions on
geometry.

*The ratio of integrated emission measure (n?dz) to the observed intensity
is directly comparable to the contribution function ,G(T).

*I/EM intersects the contrib. fct. at two point for each line, which is a source
of ambiguity. However, using a variety of lines we can minimize the
temperature fit.
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EIS density with polar plots showing the high and low profiles in red and the
points used in the temperature diagnostic in blue (right). MkIV polarization
brightness overlaid with EIS FeXIl derived density (center). EIT 284 A smoothed
and overlaid with TRACE 171 A (left).

Results

*To accurately use this method, a forward model should be applied.

«Cavities represent an ideal case where the geometry and density can be
constrained using alternate observations. Emission measure techniques
are strongest in regions of low temperature gradients.

By reconstructing the line of sight through =
a cavity specific density field, a '
temperature estimate can be made.

*As a preliminary calculation, we applied
this technique to a simple symmetric cavity
with an empirical emission measure. In
CHIANTI, “sun_coronal” abundances

and Mazzotta et al. ionization

equilibrium are used.
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Contribution function for the
cavity in various Fe lines.

*Using the 5 available lines, | find the contrib. fct. predicted temperatures
are consistently hotter in the cavity than in the rim, even assuming a weak
density rarefaction (20%).

eFurther work must be done, using realistic densities, geometries, and
abundances.

Table of preliminary results using the multi-line emission measure technique.
Due to the approximations made in this process the quantitative temperature is
itself invalid, where as the temperature ratio of cavity to rim should realistically

illustrate the temperature gradient between these structures.

Future Observations

*The HAO Coronal Multichannel Polarimeter (COMP) will be soon
be making full time synoptic observations of the corona

«Although the COMP Fe XIlI lines are density sensitive, alone
they do not provide a strong constraint.

«COMP will provide novel observations of magnetic structures
and flows within the cavity

Comparison of density sensitive line Fatios for Fe XIll usngIS and COMP
(left). COMP intensity image overlaid with EIT 304 A Hel showing the
prominence (center). COMP line of sight velocities with 304 A (right).



