




B.2 Average supergranular outflow and inflow profiles

B.2 Average supergranular outflow and inflow profiles
Figure B.5 shows the azimuthally averaged horizontal velocity components (radial veloc-
ity vr and circular velocity vt) of the average supergranular outflow and inflow (obtained
from LCT) at all analyzed latitudes. In addition, the toy model relation

vt(r) = −rΩ(λ) sin λ (B.1)

that is discussed in Sect. 5.1 is overplotted on the measured vt curves for the average
outflow. For all latitudes, the model is in agreement with the measurements for r < 5 Mm.
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C Magnetic field measurements

C.1 Location of the network magnetic field

Figure C.1 shows the line-of-sight magnetic field at the equator in relation to supergran-
ules as they appear in TD and LCT measurements based on HMI observations. The strong
magnetic features are clearly preferentially located in the inflows. The plot also visualizes
the strong correlation between TD and LCT measurements that was discussed in Sect. 3.3.
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Figure C.1: Supergranular flows and network magnetic field as derived from TD, LCT,
and line-of-sight magnetograms at the solar equator for HMI data. The grayscale colors
show the f-mode-filtered τoi travel times. The shown region is one quarter of the full
travel-time map area. The color bar was truncated to increase the contrast (the minimum
and maximum travel times are −149.3 s and 125.1 s). The red arrows represent the hor-
izontal flow velocity measured from local correlation tracking of granules. Additionally,
the 20 Gauss level of the unsigned line-of-sight component of the magnetic field is shown
as the green contours. All data shown have been averaged over 8 hours on 2 May 2010.
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C.2 Relation between magnetic field and mean travel times
As discussed in Sect. 4.3.2, the relationship between the magnetic field B and mean travel
times δτ in the average supergranular outflow near disk center can roughly be described
by the following relation:

δτ ∼ δτmax − (1.2 s Gauss−1/2)(B − Bmin)1/2, (C.1)

with Bmin = 1.3 Gauss and δτmax = 1.8 s. In Fig. C.2, this relation is shown in a scatter
plot for B and δτ. The left-hand part of the plot (weak B) contains points near the center
of the supergranular outflow, whereas the right-hand part (strong B) comprises points in
the surrounding ring of inflows.
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Figure C.2: Scatter plot showing mean travel times versus magnetic field B in the average
supergranule near disk center (see Fig. 4.2). The red line is the square-root relation defined
in Eq. (C.1). The black lines mark the magnetic field strength and the mean travel time in
the outflow center (upper left) and the mean values (lower right).

C.3 Center-to-limb systematics
In the following, center-to-limb systematics in the magnetic field and mean travel times
are shown for the average supergranule as observed with HMI. This is accomplished by
moving away from disk center eastward and westward (Fig. C.3). A straight average of
the map pairs at 20◦, 40◦, and 60◦ east and west of the central meridian (Figs. C.4 and
C.5) removes the center-to-limb systematics, while preserving the anisotropy that was
detected at disk center (Fig. C.6). Note that the magnetic field was divided by the cosine
of the heliocentric angle to account for the different projection angles (assuming that the
network magnetic field around the average supergranule is predominantly vertical).
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Figure C.4: Magnetic field B like in the left panel of Fig. 4.2, but for averaging map pairs
east and west of the central meridian. The color bars are symmetrized around the mean
values (3.46, 3.32, and 2.97 Gauss).
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Figure C.5: Mean travel times like in the right panel of Fig. 4.2, but for averaging map
pairs east and west of the central meridian. The color bars are symmetrized around zero.
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Figure C.6: Top: Network magnetic field in ring around the average supergranule de-
picted in Figs. C.4 and 4.2 (the inner and outer limits of the ring are 11 and 18 Mm) as a
function of azimuthal angle ψ. The spatially averaged B was subtracted and the residual
magnetic field was divided by µ (cosine of the heliocentric angle) to correct for projection
effects (the assumption is that the network field is vertical). Bottom: As above, but for
f-mode mean travel times (Figs. C.5 and 4.2).

122



C.4 Magnetic field at the average supergranular inflow

C.4 Magnetic field at the average supergranular inflow
As the counterpart of the magnetic field at the average supergranular outflow that was
shown in Fig. 4.2, Fig. C.7 shows maps of the magnetic field and mean travel times at
the average supergranular inflow near disk center. Figure C.8 shows the profile of the
magnetic field and mean travel times along the x axis, averaged over a strip |y| ≤ 2.5 Mm
(analogous to Fig. 4.3).
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Figure C.7: As Fig. 4.2, but for the average supergranular inflow. Note that the color bar
in the top panel was cut at zero because B cannot be negative by construction.
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Figure C.8: As Fig. 4.3, but for the average supergranular inflow.
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