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Proeedings of the IMC, La Palma, 2012 1Draonid 2011 outburst observations from SloveniaJavor KaMBK Team, Orion Astronomial Soiety, Na Ajdov hrib 24, SI-2310 Slovenska Bistria, Sloveniajavor.ka�orion-drustvo.siOur 2011 Draonid outburst observations are presented. From the visual observations, a populationindex of r = 2.6±0.1 and a maximum ZHR of 460±60 on 2011 Otober 8 at 20h11m UT is obtained.Video observations indiate a radiant at α = 262 .◦2 ± 1 .◦3 and δ = +56 .◦0 ± 1 .◦3, and a geoentriveloity of Vg = (21.0 ± 0.5) km/s. A �ux pro�le is presented based on 358 video Draonids, and amaximum �ux of 87 Draonids per 1000 km2 per hour is found at 20h15m UT.1 IntrodutionDraonids are known for their oasional outbursts. TwoDraonid meteor storms were observed during the 20thentury. Both the 1933 and the 1946 outburst fea-tured ZHRs in the order of 10 000. Further Draonidoutbursts with ZHRs in the order of several hundredhappened in 1952, 1985, and 1998. Several preditionsof enhaned Draonid ativity in 2011 were published(e.g., Vaubaillon et al., 2011; Maslov, 2011). All predi-tions agreed on the time of the main peak (2011 Otober8 at 20h UT), but di�ered in strength, with maximumZHRs varrying between 50 and 750.In the following setions we desribe our visual, video,and photographi observations of the 2011 Draonidoutburst.2 ObservationsThe weather was very unstable in Slovenia around 2011Otober 8, making reliable preditions more than a ou-ple of hours ahead impossible. One day before the ex-peted event, potential observing loations were ho-sen in western Slovenia and northern Italy. Eleven ob-servers gathered in Seºana, Slovenia, a ity that servedas our headquarters until our last-minute deision of theatual observing site. As the front with thunderstormspassed the site only a ouple of hours before the event,we deided to move to a plae near the village of Tatre,about 20 km south-east from our headquarters. Near-perfet observing onditions persisted from our arrivalat dusk until 21h UT.2.1 Visual observationsFive observers ontributed visual data for the outburst,observing from two di�erent loations (Mitja Govedi£observed from Sredi²£e ob Dravi in the northeast ofSlovenia, whereas the others observed from Tatre). Atotal of 634 Draonids were reorded in more than 12hours of observations (Table 1). Draonids were distin-tive for their slow speed and very short trains beauseof the high radiant elevation, and were dominated byfainter meteors.

Table 1 � Visual observers' statistis for 2011 Otober 8.Obs. Teff DRA DAU STA SporATAJU 3 .h346 238 � 2 15GOVMI 1 .h000 46 1 � 19KACJA 3 .h571 137 0 0 10KOSJN 2 .h747 167 � � 22PUCRC 1 .h798 46 � � 5Totals 12 .h462 634 1 2 71A population index of r = 2.6± 0.1 was obtained usingthe method of by Arlt (2003) from magnitude distri-butions of 634 Draonids olleted on 2011 Otober 8between 17h47m and 21h28m UT. This population in-dex was then used to alulate the ZHR ativity pro�le(Figure 1). A maximum ZHR of 460±60 an be seen on2011 Otober 8 at 20h11m UT. The time of maximumagrees with that reported on the IMO's Draonids 2011visual data quiklook page1 as well with those reportedby Tóth et al. (2012) and Vandeputte (2012).
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Draconids 2011 from Slovenia

Figure 1 � Visual ZHR ativity pro�le of the Draonids,using a population index of r = 2.6.The maximum rate is somewhat higher than reportedby the aforementioned soures, where maximum ZHRsbetween 306 and 368 were obtained. Possible ausesinlude the use of di�erent population index values, orthe appliation of personal pereption oe�ients.1See http://www.imo.net/live/draonids2011/ (page gener-ated 2012 January 2, 13
h
05

m UT).
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2 Proeedings of the IMC, La Palma, 2012Table 2 � Video amera statistis for 2011 Otober 8. Allobserving sites were in Slovenia, exept for the last one,whih was in Italy.Camera Observing site DRA Tot.Mobam1∗ Nova vas nad Dragonjo 178 305Orion1 Ljubljana 31 38Orion2 Sredi²£e ob Dravi 76 116Sraka Velenje 15 32NN∗ Sgonio/Zgonik 192 394Totals 492 7852.2 Video observationsTwo ameras (marked with an asterisk in Table 2) wereinstalled and alibrated on 2011 Otober 7, one nightbefore the expeted outburst. Three other ameraspermanently installed and a�liated to the IMO VideoMeteor Network also ontributed observations for thisstudy. All ameras were from Mintron, equipped witheither 6- or 8-mm lenses. Almost 800 meteors werereorded by the video ameras, 500 of whih were identi-�ed as Draonids by theMetRe software. See Table 2for more details.2.2.1 Radiant positionThe radiant position based on video reords was al-ulated using RadFind from the MetRe pakage.The following radiant parameters were obtained: α =
262 .◦2 ± 1 .◦3, δ = +56 .◦0 ± 1 .◦3, and Vg = (21.0 ±
0.5) km/s. This ompares favorably to those listed inthe IMO Working List of Meteor Showers (MBeath,2011): α = 262◦, δ = +54◦, and Vg = 20 km/s, andmathes perfetly with the parameters obtained by theIMO Video Meteor Network observers (Molau et al.,2012). The radiant an easily be distinguished in thebakward traing plot shown in Figure 2.2.2.2 Draonid �uxOnly observing intervals with a limiting magnitude of
+4.0 or better were used for the �ux alulation. Eahbin was required to ontain at least 20 Draonids andthe bin length was allowed to range from 10 to 60 min-utes. Only four of the ameras listed in Table 2 wereused for the �ux alulations, as the limiting magnituderiterion was not met by the Sraka amera due to badweather.The �ux pro�le shown in Figure 3 is based on 358 Dra-onids as automatially reognized by MetRe. Twopossible maximum times are found in this pro�le: oneat 19h52m UT with a �ux of 74 Draonids per 1000 km2per hour, and another at 20h15m UT with a �ux of 87Draonids per 1000 km2 per hour. The seond (higher)peak in the pro�le oinides with the peak time as foundby the IMO Video Meteor Network study (Molau et al.,2012).

Figure 2 � Bakward traings plot from 492 video meteorsreognized as Draonids. The plot was reated with theMetVis software.
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Video Draconids 2011 from Slovenia

Figure 3 � Video ativity �ux pro�le of the Draonids, usinga population index of r = 2.6.2.3 Photographi observationsSix observers ontributed their photographi observa-tions in this study. They are listed in Table 3 alongwith amera models, optis used, exposure time, andmeteor statistis.The Draonid photographi ativity pro�le was on-struted by ounting the number of meteors detetedin 15-minute bins. No orretions for amera dead timeor radiant height were made. Two ill-de�ned peaks anbe found in the pro�le (Figure 4). The �rst peak is en-tered at 19h00m
± 15m UT, while the main peak oursat 20h22m

± 22m UT.3 ConlusionsAstrong Draonid meteor shower outburst was observedby means of visual, video, and photographi tehniques.The maximum times with all observing modes ourred
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Proeedings of the IMC, La Palma, 2012 3Table 3 � Photographi amera statistis for 2011 Otober 8.Operator Camera model Lens Exposure time MeteorsJure Atanakov Nikon D80 18 mm f/3.5 211 min 3Javor Ka Canon 40D 17 mm f/2.8 233 min 18Janez Kos Nikon D5000 18 mm f/3.5 265 min 2Patriija Peve Nikon D70 18 mm f/3.5 207 min 3Mati Smrekar Nikon D40 10 mm f/2.8 241 min 15Nina Smrekar Nikon D5000 35 mm f/1.8 222 min 6
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Photographic Draconids 2011 from Slovenia

Figure 4 � Photographi meteors per 15-minute bin.on 2011 Otober 8 between 20h11m and 20h22m UT.A ZHR of above 400 was alulated based on visualobservations. The radiant parameters α = 262 .◦2±1 .◦3,
δ = +56 .◦0 ± 1 .◦3, and Vg = (21.0 ± 0.5) km/s wereobtained from video data. All �ndings are in agreementwith other results published to date.AknowledgementsWe are grateful to all observers who have provided theirvisual and video data, as well as to the photographiamera operators. We thank Rok Puer and MatjaºGu²tin for hosting ameras during the outburst.
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