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Abstract. We examined the kinematic and helicity pattern, as well as the morphological
and geometrical evolution of an EP on 2010 March 30. We used the He II 304 A
AIA/SDO and EUVI/STEREO B observations. The unique combination of high-resolution
limb observations of the EP in AIA and a central meridian position in EUVI permitted a
view from significantly different perspectives and detailed analysis of the prominence
eruption. The eruption process consists of prominence activation, acceleration, and a phase
of constant velocity. The prominence body was composed of left-hand twisted threads
around the main prominence axis. The twist during the eruption was estimated at 3 turns (6
pi). The prominence reformed in the same place two days after its eruption. The same sign
of the prominence body twist and writhe, as well as the amount of twisting above the
critical value of 2pi after the activation phase indicate that the conditions for kink
instability were present. The fact that the erupted filament re-formed at the same place two
days after the eruption implies a confined type of eruption.

1. INTRODUCTION

Prominence eruptions are large-scale eruptive phenomena, which occur in the
low solar atmosphere. Eruptive prominences (EP), in contrast to active ones, could
be defined as prominences in which all or some of the prominence material
appears to escape the solar gravitational field (Gilbert et al., 2000). Gilbert et al.
(2007) summarize three types of prominence eruptions: a full eruption, when all of
the material is expelled; a partial, when only a part of the mass erupts; or a failed
eruption, if the material resettles or falls back to the surface. The observations
show that prominence/filament activations include a wide range of eruptive-like
dynamic activity, from the full eruption (Plunkett et al., 2000) through partial
eruption (Zhou et al. 2006; Liu et al., 2008) to failed eruption. Several studies
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(Sterling & Moore, 2004 a, b) have unveiled a common pattern of prominence
(filament) eruptions: an initial slow-rise phase (with very small acceleration),
during which the filament gradually ascends, followed by a sharp change to a fast-
rise phase of fast acceleration. The eruption onset has been defined as the
transition between these two phases. There are three scenarios for a prominence
rising after its fast rise phase: 1) an EP can continue to raise with acceleration, 2)
an EP fast rise can be followed by a constant velocity phase, or 3) a constant
velocity phase of a EP can be followed by a deceleration phase (Vrsnak, 1998).

The slow rise motion of an EP is accompanied by a gradual morphological
evolution from an initially intricate structure into an apparently toroidal shape,
exposing sometimes a twisted pattern, that is most often prominent in the legs of
the prominence (Vrsnak et al., 1991). EPs very often develop a clearly helical axis
shape in the course of the eruption, which is the characteristic signature of a MHD
kink instability (KI) of a twisted magnetic flux rope (MFR) (Rust & LaBonte,
2005). A MFR becomes kink-unstable if the twist, a measure of the number of
windings of the field lines about the rope axis, exceeds a critical value of 2=n
(Hood and Priest,1981). The axis of an MFR then undergoes writhing (kinking)
motions and part of the twist of the field is transformed into helical writhe of the
axis, since the magnetic helicity is essentially conserved (Rust & LaBonte, 2005).
The conservation of helicity in ideal MHD (Berger, 1984) requires the resulting
writhe to be of the same sign as the transformed twist (Green et al., 2007). The
kink instability has long been investigated as a possible triggering mechanism for
solar eruptive phenomena, especially in flux rope models (Liu and Alexander,
2009).

2. OBSERVATIONAL MATERIAL

The prominence eruption was observed at the North-East solar limb between
17:30 UT and 19:30 UT on 2010 March 30. The EP was located at mean
heliographic co-ordinates N22.63°; E78.80° and centered mean position angle 66°.

The analyzed images were taken with 1 min cadence in the He II 304 A pass-
band of AIA/SDO (Lemen et al., 2011). The AIA instrument consists of seven
Extreme Ultra-Violet (EUV) and three Ultra-Violet (UV) channels which provide
an unprecedented view of the solar corona with an average cadence of about 12s.
The AIA image field-of-view reaches 1.3 solar radii with a spatial resolution of
about 1.5 arcsec.

First, we selected a partial field-of-view (FOV) from the AIA He II 304 A
images. We used level 1 reduced data, i.e. the dark current removed and flat-field
correction applied. We extracted 700 x 1000 pixels® cut-outs from the full FOV
images. The images were further stabilized for the satellite movements by
applying intensity cross-correlation analysis. For the purpose of our analysis we
defined the visible limb from the He II 304 A images.

We also analyzed observations from the Extreme Ultraviolet Imager (EUVI)
aboard STEREO Behind (B) spacecraft. EUVI has a field-of-view of 1.7 R and
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observes in four spectral channels that cover the 0.1 to 20 MK temperature range
(Wuelser et al., 2004). The EUVI detector has pixel size of 1.6 arcsec.

In the present study we used EUVI images in the He II 304 A channel with an
average cadence of 10 minutes.

3. MORPHOLOGY AND HELICITY EVOLUTION

The prominence eruption evolved as a height expanding twisted loop with both
legs anchored in the chromosphere of a plage area.

The prominence can be observed in H-alpha before the activation at 17:19 UT
(Fig.1) as a few bright clouds above the limb with no distinguishable fine
structure.

17:19:38 UT 17:43:37 UT

17:49:37 UT 17:65:38 UT

Figure 1: Mauna Loa H-alpha images before and during the start of the
prominence activation. The arrow points at the region revealing twisted structure.

The first signature of a twisted prominence fine structure appears at 17:49 UT
in the AIA He II 304 A image (Fig.2). From part of the prominence where the fine
structure is visible, we could estimate a 27w twist, i. e. one turn of the prominence
rope around its main axis. This time coincides with the beginning of the
prominence slow rise during the activation phase. The total twist was estimated to
be of about 67 (3 turns) of the eruptive prominence body.

After 18:25 UT the eruption can also be followed on the EUVI/STEREO image
differences shown in Fig. 3. Here, thanks to the different view point we could see
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that the filament upper body underwent a left-hand writhe, which increase with
time, reaching n/2 at 19:26 UT.

The helical twist of the prominence and its evolution in time can be clearly
seen in AIA He II 304 A images after 18:20 UT. During the prominence rise the
twist transfers from the lower (legs) to the upper prominence body causing the
prominence to evolve from a loop-shaped into a ribbon-like structure. From the
EUVI B difference images (Fig. 3), we established the footpoint location in order
to determine the type of twist and writhe, and their evolution in time. Based on the
magnetic field polarity configuration obtained from the magnetograms, the H-
alpha images and the prominence drawings (Fig. 7), we could determine in which
magnetic polarity the southern and the northern legs of the prominence were
located. We determined that the prominence underwent a left-hand writhe as a
result of counter-clockwise rotation with respect to the two polarity fluxes.

Figure 2: He 11 304 A images (in reversed colour table) showing the morphology
and, in particular, the helicity evolution of the erupting prominence.
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Figure 3: Running difference images from EUVI B in the He 11 304 A channel.
4. KINEMATICS

The prominence height was determined as the height of the main axis of the
prominence above the visible limb as observed in the He II 304 A channel of the
AIA/SDO images (Fig. 4). The time evolution of the height reveals three
distinctive phases of the prominence eruption: prominence activation, an eruption
with acceleration, and an eruption with a constant velocity. The height-time
diagram of the prominence eruption is presented in Fig. 5. From the first and
second derivatives of the polynomial fit of the height-time curve, we defined the
speed and the acceleration of the prominence eruption. The prominence activation
is defined as the time period of a slow rise of the loop system with a velocity of 10
km/s. The activation is already in progress at the beginning of the AIA
observations around 17:33 UT. Until 18:00 UT the height of the prominence
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changed from 18 Mm to 34 Mm. The eruption onset was registered at 18:00 UT
and it was determined from the AIA images as a sudden increase of the
prominence height. It lasted until around 18:12 UT (Fig. 5). During this phase the
prominence height changed from 34 Mm to 121 Mm and the speed of the
prominence rise increased from 15 kms™ to a maximum of 166 kms™ with an
acceleration from 46 to 430 ms™. The constant velocity phase was measured until
18:44UT. After this time the top of the looped prominence is outside the AIA
field-of-view.

18:16:56 UT

Figure 4: The eruptive prominence on 2010 March 30 observed in the 304 A
AIA/SDO channel at 18:17 UT (left) and its corresponding edge-enhanced image

(right).

We used also, as an additional geometrical parameter, the diameter at the
summit D of the main prominence MFR. Its dependence as a function of time is
given in Fig.6. The time profile of D clearly shows two phases in its behavior:
slow decrease during a 51-minute time interval and strong increase during an 8-
minute time interval. The comparison of the time profiles of D and the EP height
in Fig.6 shows that the decrease of D covers the activation, acceleration, and half
of the constant velocity phase of the EP.

The kinematics of the different phases of the eruptive process is summarized in
Table 1.
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Figure 5: Height-time profile of the prominence eruption for the three phases of
the EP evolution: the activation, the acceleration, and the constant velocity.
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Figure 6: Time profile of the diameter D of the main prominence magnetic flux
rope (PMFR) at the EP summit. The time profile of the height of the axis of main
PMFR is shown, too.
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Table.1: Kinematics of the eruptive prominence derived from the AIA images.

Phase Time (UT)  Height (Mm) Velocity (km s'l) Acceleration (m s_z)
Activation 17:33 - 18:00 18- 34 10 0
Acceleration 18:00 - 18:12 34 - 121 15 - 166 46 - 430
Constant velocity 18:12 - 1844 121 - 295 91 0

5. REFORMATION

The prominence reformed in the same place two days after its eruption. In Fig.
7 the re-formation of the filament is presented from March 31 to April 2. On
March 31, one day after its eruption, the filament can be traced above and below
the plage area on the Coimbra Solar Observatory H-alpha (Fig.7a). The magnetic
field of the plage area associated with the reforming filament can be seen in
Fig.7b. Figs.7 c, d, e and f show H-alpha images and drawings of the area from the
Pulkovo Observatory, confirming the reformation of the filament. However, we
can notice that the H-alpha filament is rather faint. We searched for its reformation
in the EUV lines of EUVI B, but even in He II it was not possible to detect it. One
can conclude that even if the eruption failed, the material was not totally recovered
at the low temperature typical of a filament.

@ Coimbra SO Ha 8563 A 31 March 2010 07:52 UT b GONG/Cerro Tololo 31 March 2010 18:54 UT
RETAF (o gl ; -

J ' y DL R ¢ -
C Coimbra SO Ha 6563 A Ap 1 April 2010

€ Coimbra SO Ha 6563 A

Figure 7: The prominence reformation as seen on the disk as a filament traced in
Coimbra Solar Observatory H-alpha images (a, ¢, e), a GONG magnetogram (b),
and daily drawings of the Sun from the electronic Bulletin "Solnechnye Dannye"
of Pulkovo Observatory (d and f).
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6. RESULTS

We examined the kinematic and helicity pattern together with the

morphological and geometrical evolution of an EP, based on He II 304A
AIA/SDO and EUVI/STEREO B observations. The unique combination of high-
resolution limb observations of the EP in AIA and a central meridian position in
EUVI B permitted a detailed analysis of the prominence eruption on 2010 March
30. The obtained results can be summarized as follow:

e The EP appeared as a helically twisted MFR with fixed foot-points. The
prominence’s body was composed of left-hand twisted threads around the
main prominence axis. The twist during the eruption was estimated to be
67 (3 turns).

e The EP twist progressively converted into a left-hand writhe that is clearly
traced in the EUVI/STEREO B images.

e The prominence contracted to its primary location after reaching a
maximum height of 526 Mm. The prominence/filament partially reformed,
suggesting that either part of the material has drained into the photosphere
or that not all of the prominence material returned to its primary

temperature.

Acknowledgments

One of the authors (M. D.) is supported by a grant of the Bulgarian National
Science Foundation, Ministry of Education and Science, under number DO-02-

275.
References

Berger, M. A.: 1984, Geophysical and Astrophysical Fluid Dynamics, 30, 79.

Gilbert, H. R., Alexander, D., Liu, R.: 2007, Sol. Phys., 245, 287.

Gilbert, H. R., Holzer, T. E., Burkepile, J. T., Hundhausen, A. J.: 2000, 4pJ, 537, 503.

Green, L. M., Kliem, B., Torok, T., van Driel-Gesztelyi, L., Attrill, G. D. R.: 2007, So!.
Phys., 246, 365.

Hood, A. W., Priest, E. R.: 1981, Geophysical and Astrophysical, Fluid Dynamics, 17,
297.

Lemen, J. R., Title, A. M., Akin, D. J., et al.: 2011, Sol. Phys., 172.

Liu, R., Alexander, D.: 2009, ApJ, 697, 999.

Liu, R., Gilbert, H. R., Alexander, D., Su, Y.: 2008, 4pJ, 680, 1508.

Plunkett, S. P., Vourlidas, A., Simberova, S., et al.: 2000, Sol. Phys., 194, 371.

Rust, D. M., LaBonte, B. J.:2005, ApJ, 622, L69.

Sterling, A. C., Moore, R. L.: 2004a, ApJ, 602, 1024.

Sterling, A. C., Moore, R. L.: 2004b, ApJ, 613, 1221.

Vr$nak, B.:1998, In: IAU Colloq. 167: New Perspectives on Solar Prominences, Eds.. D.
F. Webb, B. Schmieder, D. M. Rust, Astronomical Society of the Pacific Conference
Series, 150, 302.

Vr$nak, B., Ruzdjak, V., Rompolt, B.:1991, Sol. Phys., 136, 151.

151



M. DECHEV et al.

Wuelser, J., Lemen, J. R., Tarbell, T. D., et al.: 2004, In: Society of Photo-Optical
Instrumentation Engineers (SPIE) Conference Series, Eds.S. Fineschi, M. A. Gummin,
5171, 111.

Zhou, G. P., Wang, J. X., Zhang, J., et al.: 2006, ApJ, 651, 1238.

152




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /00ZRCola
    /01CERKola
    /AbcDNManusDottedLined
    /AbcPhonicsOne
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /AllegroBT-Regular
    /AmerTypewriterITCbyBT-Medium
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOlive-Italic
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArnoPro-Bold
    /ArnoPro-BoldCaption
    /ArnoPro-BoldDisplay
    /ArnoPro-BoldItalic
    /ArnoPro-BoldItalicCaption
    /ArnoPro-BoldItalicDisplay
    /ArnoPro-BoldItalicSmText
    /ArnoPro-BoldItalicSubhead
    /ArnoPro-BoldSmText
    /ArnoPro-BoldSubhead
    /ArnoPro-Caption
    /ArnoPro-Display
    /ArnoPro-Italic
    /ArnoPro-ItalicCaption
    /ArnoPro-ItalicDisplay
    /ArnoPro-ItalicSmText
    /ArnoPro-ItalicSubhead
    /ArnoPro-LightDisplay
    /ArnoPro-LightItalicDisplay
    /ArnoPro-Regular
    /ArnoPro-Smbd
    /ArnoPro-SmbdCaption
    /ArnoPro-SmbdDisplay
    /ArnoPro-SmbdItalic
    /ArnoPro-SmbdItalicCaption
    /ArnoPro-SmbdItalicDisplay
    /ArnoPro-SmbdItalicSmText
    /ArnoPro-SmbdItalicSubhead
    /ArnoPro-SmbdSmText
    /ArnoPro-SmbdSubhead
    /ArnoPro-SmText
    /ArnoPro-Subhead
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /BankGothicBT-Medium
    /BaskOldFace
    /Bauhaus93
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BickhamScriptPro-Bold
    /BickhamScriptPro-Regular
    /BickhamScriptPro-Semibold
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BremenBT-Bold
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /CharlesworthBold
    /Chiller-Regular
    /CirTimes
    /CirTimesBld
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CourierYU
    /CourierYUBold
    /CourierYUBold-Italic
    /CourierYUItalic
    /Cube
    /CurlzMT
    /DauphinPlain
    /EccentricStd
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /English111VivaceBT-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /GaramondPremrPro
    /GaramondPremrPro-It
    /GaramondPremrPro-Smbd
    /GaramondPremrPro-SmbdIt
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HelvLight-Normal
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboStd
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /Kartika
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /Lithograph-Bold
    /LithographLight
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MesquiteStd
    /MicrosoftSansSerif
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /Mouser
    /MS-Mincho
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MT-Extra
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /NewForum-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /NuptialBT-Regular
    /OCRAExtended
    /OCRAStd
    /OldEnglishTextMT
    /Onyx
    /OratorStd
    /OratorStd-Slanted
    /OzHandicraftBT-Roman
    /Padaloma
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PoorRichard-Regular
    /PoplarStd
    /PosterBodoniBT-Roman
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /QuickExpress
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RosewoodStd-Regular
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /ShowcardGothic-Reg
    /Shruti
    /SnapITC-Regular
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /Stencil
    /StencilStd
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesYU
    /TimesYUBold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Usuzi
    /UsuziItalic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /Zaduzbina
    /ZaduzbinaBold
    /ZaduzbinaBoldItalic
    /ZaduzbinaItalic
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-RomanExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
    /ActionForceNormal
    /BadSeedBold
    /Blazed
    /TimesNewRomanPSItalicMT
    /TimesNewRomanPSMT
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


