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Large-Aperture Ring Diagrams

Ring Diagram analysis, a local helioseismology technique, has proven
very useful in order to study the solar subsurface velocity tlows down
to a depth of about 0.97R,. The depth range is determined by the

between the size of the patch and the validity of the plane wave
approximation used by the technique.

modes used in this type of analysis and thus depends on the size of the +20
area analyzed. Extending the area allows us to detect lower / modes i
: : : : £
which penetrate deeper in the Sun. However, there is a compromise - 400
o 0.95

In this work, we have applied Ring Diagram analyses to patches of 30°
diameter over the solar surface as they crossed the solar central
meridian. These patches are twice the size of the typically studied
sections of 15° in diameter. A set of 15 overlapping sections centered at
latitudes 0°, £7.5°, £15°, +£22.5°, £30.0°, £37.5°, £45.0° and +52.5° have
been analyzed for 25 intervals of 1664 minutes during Carrington
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rotations 1979, 1987, 1988 and 1989. 0 200 400 600 420
I
To verity the technique, we compare the rotation rate obtained with a
traditional ring diagram analysis, the large-aperture approach and the Comparison between the set of modes in the / range of 0 to 2 o]
global helioseismic results for CR 1989 using both GONG and MDI 600 fitted using a 15° patch (red) and the ones fitted when ‘ ’ " ro ‘ ’

using a 30° patch (green). Modes in the / range of 100 to 200
are recovered with the larger areas.

full-disk Dopplergrams.

Rotation rate for several latitudes, 0°, 15°, 30° and 45° from
Global Analysis (thick solid line) and from Ring Diagrams
(GONG solid line, MDI dashed line). The top panel shows the
results obtained using the typical 15° patches, the bottom panel
the same results using the larger 30° patches.
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consecutive series of 1664 min taken during each of three consecutive

Carrington rotations: CR 1987 (black) CR 1988 (green) and CR 1989 Top: Comparison between the meridional component of the horizontal flows for CR

1987 (black) and CR 1979 (red).

red). . 1 . . . . .

(red) Bottom: Meridional circulation obtained by combining the U, component of the
horizontal velocity flows from Ring Diagrams and the calculated vertical component
for CR 1987 (black) and CR 1979 (red).
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