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In tro duction to Polar Faculae

Polar Faculae (PF e) aresmall-scalebright magneticfeaturesseenin the photospherenearthe solarpoles(j� j � 60� ). Theyhavea unipolarmagnetic�eld
in the kilo-Gaussrangewith an activity cycleshifted5{6 yearswith respect to the sunspot cycleanda fast temporal evolution in the orderof oneminute.

Observ ations April/Ma y and
August 2005

� "G•ottingen" 2D Fabry-P�erot spectrometerat
the VTT in the Observatorio delTeide,Tener-
ife. Theinstrumenthasbeenrecentlyimproved
� NewFabry-P�erotetalonandcontroller.
� Newsoftware.

� NewCCDcameras.

� Useof a StokesV polarimeterandtheKiepen-
heuer Adaptative Optics System (KAOS,
Kiepenheuer-Institut,Freiburg).

� Quasi-simultaneous(� t � 30s) observations
in Fei 6173�A andH� (6563�A) lines.

Figure 1. Raw imagesat the line core of Fei 6173 �A (left) and H�

(right) from August2005. FOV = 3400� 5600. Tickmarks in 500intervals.

� Good seeingconditions
(Friedparameterr0 = 13cm).

� Solar north pole almost completelycovered
with a mosaicof �fteen sub�elds(6600� 4900

each).Southpolealsopartially covered.

Figure 2: VTT computer imageshowingcenter positions of the sub�elds

observed at the south pole during one of the observationalcampaigns.

� Observationsof faculaeat the equatorial limb
weretakenfor comparisonwith PFe.

� A timesequenceof a speci�c PFof 90minutes
lengthwasachievedwith 60 secondscadence
betweenscans.

Data Reduction

� G•ottingenspecklereconstructioncodeapplied
to the images,yieldinga still better resolution
thanprovidedby the useof KAOS.

Figure 3. Speckle reconstructed image. The �eld of view (FOV) is

7100� 5200and its center part is located at a heliocentric angle

� = 77� ) � = 0:22. The tickmarks are in 1000intervals.

� Analysisof spectropolarimetricdata (StokesI
andV pro�les) after alignmentanddestretch-
ing of the left and right channels(which
correspond to the two circular polarisation
statesof the light) to removelocaldistortions.

Figure 4. Reconstructed narrowband imagesin the continuum (left

frame) and line core (right frame) of Fei 6173 �A. F OV = 3000� 4900.

Tickmarks in 500intervals.

Future Work

) Observationsin Fei linesaround1.56� with
TIP II.

) Longertime seriesto estimatePFe life time.

) Study of the penetrationof PFe into higher
layersby meansof imagesfromSoHO,TRACE
and MaunaLoa K-Coronametertaken at the
sametime asour data.

) Analysisof the possiblerelationbetweenfast
solar wind andPFe and the role of the latter
asthe potentialoriginof the wind.

Results

Very high spatial resolutionachieved. PFe
are resolvedas small bright points, while not
appearingseparatedat lower spatialresolution.

Many brilliant structures, much more than
hitherto observedat one time, are detectedas
canbe seenin Figure3 andFigure4.

Life timeof a PF is longerthan90minutes.The
PF wasstill presentat the endof the observing
sequence.

Magnetic�eld calculatedwith the centerof gra-
vity method. Contoursof di�erent �eld strength
(lineof sightcomponents)are shown in Figure5
superposedon the speckleimage.

Figure 5. Speckle reconstructed imagewith contours of positive magnetic

�eld strength(left frame) of 100, 200 and 400 Gaussand negative �eld

strength (right frame) of -300, -200 and -100 Gauss.

LOS velocity map obtainedby meansof the
centerof gravity method (Figure6). The most
bright featuresvisiblein the speckleimageare
drawn ascontoursovelaidon the velocity map.

Figure 6. Line of sight velocity map with contours of the most bril liant

featuresapparent in the speckle image. Red colour representsdown
ows

while bluecolour showsup
ows.


