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Table 1
Oscillation Parameters

Instruments t0 � 0 (Mm) V0 (km sŠ1) P (s) � (s) � (� )

A 18:01 4.0 ± 1.1 39 ± 13 642± 29 869± 366 111± 13
B 18:02 3.6 ± 1.3 36 ± 15 627± 32 1494± 723 111± 16
A+B 3.8 ± 0.9 37 ± 10 635± 22 880± 297 111± 11

A 18:01 3.9 ± 1.0 38 ± 13 636± 40 920± 338 107± 14
B 18:02 3.2 ± 1.0 33 ± 12 616± 42 1112± 524 105± 20
A+B 3.6 ± 0.7 35 ± 9 626 ± 29 976± 312 106± 12

Notes.The �rst three rows are the results from a single �t. The last three rows are the result
from a randomization technique.

Figure 3. Simulated difference images for the modeled loop as seen in both
STEREOspacecraft for various modes of oscillation: fundamental horizontally
polarized mode (top), second horizontally polarized harmonic (second row),
fundamental vertically polarized mode (third row), and the second vertically
polarized harmonic (bottom).
(A color version of this �gure is available in the online journal.)

and the vertically polarized second harmonic kink mode can
reproduce this pattern. However, the fundamental horizontal
mode is the more likely candidate from visual inspection of the

data movie. The movies available in the online journal compare
the simulated loop oscillation with the observations in both
STEREOviewpoints for the fundamental horizontally polarized
mode (movie 1) and the second vertically polarized harmonic
(movie 2). Additional reasons will be given in Section5.

4. ANALYSIS OF THE OSCILLATION

For each data set, the relevant parameters describing the
loop oscillation are determined automatically in the following
manner. A linear path is taken that is centered on the loop top and
parallel with the projected direction of polarization of the loop
oscillation as determined from the simulation discussed above
(see Figure4). Note that the projected direction is approximately
along the loop axis. The data are then averaged over the path
width (9 pixels wide). In the resulting intensity pro�le, the
location of the loop top is determined by �tting a Gaussian. The
path pro�les and the loop top locations as a function of time are
shown in Figure5. Next, from the time series of the loop top
locations, a quadratic trend is subtracted, which yields the time
series of the projected loop top displacement,� proj(t). Because
the angle of the loop plane with respect to the plane of the sky
is known, the real loop top displacement� (t) is calculated to
be� (t) = � proj(t)/ cos� , where� is the angle between the loop
plane normal and the plane of the sky and is equal to 23� and
14� for STEREO AandB, respectively.

The loop top displacement time series is �tted by a damped
oscillation of the form� (t) = � 0 exp(Š(t Š t0)/� ) cos(2� (t Š
t0)/P + � ), where the �tting parameters� 0, P, �, and� are the
displacement amplitude, oscillation period,e-folding damping
time, and phase, respectively. The start time of the �t,t0, is set
equal to 18:01 and 18:02 UT forSTEREO AandB, respectively.
The velocity amplitude corresponding to the displacement am-
plitude is V0 = 2� � 0/P . For the �t a displacement error is
included that corresponds to the maximum between the error
of the Gaussian loop top localization and the distance corre-
sponding to one instrument pixel size (which slightly differs
betweenSTEREO AandB). The �t is performed using a Leven-
burg Marquardt least-squares minimization technique (Moré &
Wright1993), implemented in the Interactive Data Language by
Markwardt (2008). The errors on the �tting parameters are the
formal 1	 errors computed from the covariance matrix. The �t-
ted pro�les are shown in Figure5 and the determined oscillation
parameters are listed in Table1. Both instruments (viewpoints)
give a mutually consistent answer. Therefore, the measured os-
cillation parameters are rms-averaged (also shown in Table1),
which reduces the error.

The found parameter errors are similar to studies withTRACE.
In order to compare the obtained parameter accuracy with
studies such as Van Doorsselaere et al. (2007), the parameter
values and errors are also estimated using a randomization
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