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Observations at GREGOR

Two sunspot groups have been observed on 2014 August 24 For the basic reduction of the GFPIl-data, we use the sTOOLS Horizontal velocities were derived with the local correlation tracking
with the GREGOR Fabry-Peérot Interferomete_r (GFI_:’I, package (see Kuckein et al. 2017). Velocities were determined (LCT) method described by Verma & Denker 2011, applying it to
Puschmann et al. 2012) at the GREGOR telescope in Tenerife from the minimum of a parabola fit to the line profile. The most the BIC-data. Results are shown in Fig. 3. We detect several
(see Schmidt et al. 2012). Here we concentrate on prominent result is the velocity contrast in the penumbra of the locations in the quiet Sun with high velocities of about 1 km s, but
NOAA 12146, which consisted of two major spots of opposite new spot (see Fig. 2). Here we find velocities of more than +2 close to the neutral line, values are small, indicating that the
polarity. The lower one in Fig. 1 emerged during the previous and -2 km s next to each other. This result is confirmed by the Doppler velocities in Fig. 2 correspond to vertical motions rather
days next to the pre-existing upper one. We used the HMI-D : L - : : — 990 _

. ; . . . -Dopplergram. The separation line is not obvious in the than to horizontal ones. The group was at 0 = 22° (cos 6 = 0.927).
magnetically insensitve spectral line Fe | 709.04 nm with an iIntensity image in Fig. 1 Keep in mind that LCT follows intensity structures, and their
excitation potential of 4.23 eV probing the mid photosphere. In 'y gein rig. 1. P o . y "

The disk center is to the left, so one does not expect a strong movements are not necessarily identical with matter motions.

addition, we took images in the blue continuum at 450 nm with

the Blue Imaging Channel (BIC, Puschmann et al. 2012) and blueshift from the Evershed effect for the lower spot.

restored them with a speckle technique (Woger & v.d. Luhe Horizontal Velocity [km s™']
2008) 000 015 030 045 060 075 090  1.05
Qﬁ“c 041“&{"(\\""“ "’""" Qx B I (O S O 0 5 O O Ol o O 0 O
DRl N L S e B, \[ e ~ ~.n g A e ) I A i 38 79 Al TL-’#_
DAL ;1 g."?!:; ”?"““eb_\‘@?* “0 TN I W A 3 i :*@—t‘f :‘;I“’L:&ﬁd; j’_‘ﬁﬁ‘w"’}lﬁ’”;,’iﬁ” 4—%‘%fn;£\:\? !
R 7 S ._f?:f v, ’j" {Gb !’f*" 's am ! *{} 1;:”1;'.* DR A T i T e ) :)‘?r-r-mﬁ}}w?h:-hﬁ\?'
M Rty w Q / A oo I T R 7 A S R e S AU R
, T P Vel SR : e ; R T R A P e R PR T
A 7 I S g . 4 ANANAAS SRS P~ T T s P AR W S
V- > _ : el e AN
S : Sl IR B L
! e el v el cer
§ r 4 Gt e |
- Bl e : SN
S e D b _ b
SN ot s 97 AR
= & " — o IV TR T AN S
E 0 — O : W - ¥ L e B
> NP | 5 o
& — y " WA B .5 AT
- e —— . \ = 30— mﬁ{; \‘:ﬁz-
0 o ' } T - St
’ e TN : Ve T
oy~ NP - g
A\ 20 ek A
0 | rfszr{?r”"r\ | | ANy b i 1LY : : :‘ AT
0 20 30 40 | s f} [
x [Mm] - il
10 — ol =
LI I L I I m - / ._
0 1 2 3 g [
VDOpp []{I‘rl S_l] D 1 1 I 1 I I 1 I 1 I 1 1 I 1 I I 1 L] L] I I 1 I I I I 1
0 10 20 30 40 50
X [Mm] x—direction [Mm]
Fig. 1. Restored image of NOAA12146 in the blue continuum Fig. 2: Doppler velocities derived from Fe | 709.04 nm recorded Fig.3: Horizontal velocities displayed as colored arrows with the BIC
obtained with BIC. The yellow box marks the range covered by the with the GFPI. Contours indicate the outline of umbrae (red) and intensity image as background. The amount of the velocities is given
GFPI. penumbrae (black). by the color-scale bar above.
HMI Data and Magnetic Field
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- y L [ N Velocities opposite to the Evershed effect have been reported
of | | | | | | E o:....|..ﬁv.....|ll..|....|...'.|....|.: in the literature, see Kleint & Sainz Dalda (2013), Louis et al.
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 (2014), Balthasar et al. (2016), but for much smaller areas
x_[Mm] X [Mm] | than in the present case. Obviously, this is related to the
m B L R m [T HJ magnetic configuration of two larger spots of opposite polarity
020490 D8 L0 12 —3000° 2000 -1000 B([’G] 1000 2000 3000 rather close to each other and the ongoing emergence of
rel. mitensi z .
- ity i y Fig. 5: Vertical t of th tic field from HMI. Th magnetic flux.
Fig.4: Intensity image of the group from HMI. The red box marks '9. 0. vertcar component or the magnetic 1ieia- from Fivik. 11e Nevertheless, the overall configuration along the polarity
the range covered by the GFPI. polarity inversion is recognizable as a thin grey line. White and black _ _ ! _ el g 4 Th i fiold i
contours mark the intensity structures in Fig. 4, and the red box is InverSIOn. Ine Is not fu y uh erstood. € magnetlc I€ld 1S
As magnetic information we use the magnetic vector from HMI. the range covered by the GFPI. more horizontal here (see Fig. 6), and one does not expect a
We solved the azimuth ambiguity assuming two azimuth flow of matter perpendicular to the magnetic field.

centers for the two spots and did local manual corrections
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(lower) spot, we encounter redshifts. In Fig. 5, we display the
vertical component of the magnetic field indicating the negative
polarity in bluish colors and the positive in green-to-red colors.
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