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ouple of major showers near the year-endJavor Ka
As the year 
omes to an end, the meteor a
tivity intensi�es again. This is mostly due to the Leonid maximumin November and the Geminids in De
ember.The Leonids have been putting on ni
e shows around the last return of 
omet 55P/Tempel�Tuttle to perihelion,showing enhan
ed rates sin
e the mid 1990's. Their performan
e 
ulminated with several meteor storms at theturn of the millennium. Sin
e 2002, the maximal a
tivity is de
aying, but is still above the ba
kground level.This year, the Earth was to en
ounter the 14- and 16-revolution old trails, both around the same instant inthe late UT hours of November 17. The weather in my 
ountry has been quite a

eptable this year during theLeonids for a 
hange. The main fo
us has of 
ourse been on the maximum night. I joined a rather large group ofmeteor observers in a 
hase for 
lear sky that night. It took some e�ort to get to reasonably 
lear sky, however wesu

eeded. Sadly, the shower was not overly ex
iting. We started observing around the rising time of the Leonidradiant, and the �rst Leonid was spotted only about 40 minutes later. Every single shower member was ni
e andlong, but their number was quite low. My best 
ount was 7 Leonids in 15 minutes under LM 6.3 mag sky. TheIMO automated ZHR graph shows the maximum ZHR of about 90 was rea
hed on November 17 between 20hand 21h30m UT. Therefore, the enhan
ement was mostly over by the time the radiant rose for our lo
ation.The se
ond major shower late in the year are the Geminids. In my opinion, they are the best annual shower,
onstantly delivering ZHR rates well above 100, with a broad maximum, and 
an be observed all night long.What else 
ould a meteor observer wish for? Of 
ourse, as it is the start of winter in the northern hemisphere,one has to put up with extreme weather sometimes. Su
h was the situation this year in Slovenia. Again, therewere only a few spots that had 
lear sky and were suitable for observation. We therefore spent a 
ouple of nightsin sub-zero temperatures and 100+ km/h winds. The night before the maximum, the Geminids were quite a
tive,but relatively faint. I 
ould 
ount up to 60 Geminids per hour under LM 6.3 sky. Unfortunately, the maximumnight was missed due to bad weather. However, we were ba
k in the �eld again the night after, again underbrutal observing 
onditions, plus signi�
ant light pollution. Right after we arrived at the lo
ation, we witnesseda bright −7 mag Geminid �reball. Later, the Geminids were not overly a
tive � at most I 
ounted 14 showermeteors per hour. Wally Pa
holka was lu
ky to 
at
h a mu
h brighter Geminid �reball from Mojave Desert inCalifornia. His photo of that monstrous �reball is featured on the front 
over.I hope you will enjoy reading this issue of WGN. As always, any report on your observations, analyses andpresentation of results, or even photographs alone, will be wel
ome for the publi
ation in our Journal. My bestwishes for a happy and prosperous New Year, and 
lear skies!IMO bib
ode WGN-376-editorial NASA-ADS bib
ode 2009JIMO...37..171K
Zden¥k Ceple
ha (1929�2009)Ji°í Borovi£kaRe
eived 2009 De
ember 18Well-known Cze
h meteor astronomer Dr. Zden¥k Ceple
ha passed away on De
ember 4, 2009, at the age of 80years.Zden¥k Ceple
ha was born in Prague on January 27, 1929. As a boy, he be
ame interested in mathemati
sand astronomy. He was admitted as a member of the Cze
h Astronomi
al So
iety at the age of 15. At thebeginning he was involved in the observations of the Sun. Nevertheless, he was very impressed by the Dra
onidmeteor storm he witnessed in 1946. This experien
e guided his de
ision to devote his s
ienti�
 life to the studyof meteors.Zden¥k Ceple
ha graduated from Charles University in Prague in 1952. In 1956 he re
eived his Ph.D. inastronomy, and in 1967 re
eived his D.S
. in Astrophysi
s. From 1951 until the end of life, he worked at theOnd°ejov Observatory, now the headquarters of the Astronomi
al Institute of the A
ademy of S
ien
es of theCze
h Republi
. He be
ame world famous for the observation and analysis of the P°íbram meteorite fall in 1959� the �rst photographed meteorite fall and the �rst meteorite with a known orbit. He nevertheless 
ontributedto many �elds of meteor astronomy, e.g. 
lassi�
ation of �reballs and meteors, atmospheri
 fragmentation ofmeteoroids, �reball spe
tros
opy, dark �ight of meteorites, in�ux of meteoriti
 material on Earth, and others.The European �reball network, whi
h he founded in 1963, is still working today and the methods he invented arein use. His review arti
le Meteor Phenomena and Bodies, whi
h he published with several 
o-authors in 1998, is



172 WGN, the Journal of the IMO 37:6 (2009)

Figure 1 � Zden¥k Ceple
ha holding the largest re
overedP°íbram meteorite during the opening of the exhibitionBolides and Meteorite Falls at the A
ademy of S
ien
es ofthe Cze
h Republi
 in Prague on May 10, 2009. Figure 2 � Zden¥k Ceple
ha during the dis
ussion sessionat the 
onferen
e Bolides and Meteorite Falls in Prague onMay 14, 2009.among the most 
ited papers in the �eld.I had the privilege to work with Zden¥k for more than 20 years. As my tea
her, he was always very helpful,inspiring, and friendly. He retained deep interest and enthusiasm about meteors and bolides until his lastdays. The attendees of the 
onferen
e Bolides and Meteorite Falls, whi
h was held on the o

asion of the 50thanniversary of the P°íbram meteorite fall and Zden¥k's 80th birthday in Prague in May 2009, 
an surely 
on�rmit. Although he will be missed by many, both home and abroad, his lega
y is thriving.IMO bib
ode WGN-376-borovi
ka-
eple
ha NASA-ADS bib
ode 2009JIMO...37..171B
Letter � Website statisti
s for the Geminids 2009Geert Barentsen 1Re
eived 2009 De
ember 22As of the Geminids 2009, we started keeping detailed usage statisti
s for the IMO website. Between De
ember8 and 20, the automated ZHR graph of the Geminids (http://www.imo.net/live/geminids2009) re
eived 33 917views from roughly 27 786 visitors in 110 di�erent 
ountries. Other popular pages in this period were the mainfrontpage (27 446 views) and the shower 
alendar (15 695 views).Most visitors 
ame through prominent links on the websites of the Hamagin Spa
e S
ien
e Center in Japan(http://astro.ys
.go.jp/geminid.html) (41%) and the NASA Spa
eweather portal (http://www.spa
eweather.
om)(31%). Only a small amount of users found the ZHR graph through a sear
h engine (4%) or the IMO frontpage(1%). Visitors 
ame predominantly from Japan (49%), North Ameri
a (26%) and Europe (19%), followed byother parts of Asia (4%), Australia (1%), South Ameri
a (1%) and Afri
a (0.2%).It is interesting to note that half the pageviews 
ame from Japan, while only one observer from this 
ountrysubmitted visual data. Although we would need statisti
s for multiple years to ex
lude fa
tors su
h as badweather and prominent links, it is a well-known problem that most of the information provided by the IMO isonly available in English, whi
h forms a language barrier for some people.1Armagh Observatory, College Hill, Armagh BT61 9DG, Northern Ireland, United Kingdom; Email: geert�barentsen.be



WGN, the Journal of the IMO 37:6 (2009) 173Table 1 � The number of visits per 
ountry for the Geminid live ZHR graph.Country VisitsJapan 13 071United States 6 550United Kingdom 1 276Germany 715Canada 583Netherlands 408Poland 369Australia 324China 282Spain 232Cze
h Republi
 220Belgium 210Finland 205Italy 180Fran
e 158Russia 155India 137Hong Kong 129Mexi
o 129Israel 115Norway 108Slovenia 96Sweden 90Hungary 86Gree
e 86There is a need for the observing instru
tions on the IMO website to be updated (based on the new IMOHandbook), to be made more attra
tive (e.g., adding illustrations) and to be translated in multiple languagesby volunteers. This valuable task 
ould be 
oordinated by someone who is not yet involved in maintaining thewebsite, but would like to 
ontribute. Candidates are very wel
ome to 
onta
t us.IMO bib
ode WGN-376-barentsen-webstats NASA-ADS bib
ode 2009JIMO...37L.172BSolar Longitudes for 2010Compiled by Rainer ArltA 
onversion table of dates to solar longitudes using(Steyaert, 1991) is given as every year. The longitudesare given on the next page; they are only valid for 2010.The 
onversion formulae for any time of the day arerepeated here for your 
onvenien
e.If you want to 
al
ulate the solar longitude λ⊙ of aspe
i�
 time of the day, you may use a linear interpo-lation between two dates. Suppose you have a 
ertainDate and the Time in hours (UT), you get the solarlongitude by
λ⊙ = λ⊙,Date + (λ⊙,NextDay − λ⊙,Date) ×

Time

24 h
.Alternatively, if you want to 
onvert a 
ertain solar lon-

gitude λ⊙ into a time of the day, look up the Date withthe next-smaller solar longitude in the table and 
al
u-late
Time =

(λ⊙ − λ⊙,Date)

(λ⊙,NextDay − λ⊙,Date)
× 24 h.The solar longitudes of 1988�2020 are given intwo-hour in
rements and with three de
imals athttp://www.imo.net/data/solar.Referen
esSteyaert C. (1991). �Cal
ulating the solar longitude2000.0�. WGN, Journal of the IMO, 19:2, 31�34.IMO bib
ode WGN-376-arlt-solarlongNASA-ADS bib
ode 2009JIMO...37..173A



174 WGN, the Journal of the IMO 37:6 (2009)Solar longitudes 2010. Dates refer to 00h UT.Jan 1 280.31 Mar 1 340.15 May 1 40.38 Jul 1 98.93 Sep 1 158.32 Nov 1 218.31Jan 2 281.33 Mar 2 341.15 May 2 41.35 Jul 2 99.88 Sep 2 159.29 Nov 2 219.31Jan 3 282.35 Mar 3 342.15 May 3 42.32 Jul 3 100.84 Sep 3 160.25 Nov 3 220.31Jan 4 283.37 Mar 4 343.15 May 4 43.29 Jul 4 101.79 Sep 4 161.22 Nov 4 221.31Jan 5 284.39 Mar 5 344.16 May 5 44.26 Jul 5 102.74 Sep 5 162.19 Nov 5 222.31Jan 6 285.41 Mar 6 345.16 May 6 45.23 Jul 6 103.70 Sep 6 163.16 Nov 6 223.32Jan 7 286.43 Mar 7 346.16 May 7 46.20 Jul 7 104.65 Sep 7 164.13 Nov 7 224.32Jan 8 287.44 Mar 8 347.16 May 8 47.16 Jul 8 105.60 Sep 8 165.10 Nov 8 225.32Jan 9 288.46 Mar 9 348.16 May 9 48.13 Jul 9 106.56 Sep 9 166.08 Nov 9 226.33Jan 10 289.48 Mar 10 349.16 May 10 49.10 Jul 10 107.51 Sep 10 167.05 Nov 10 227.33Jan 11 290.50 Mar 11 350.16 May 11 50.06 Jul 11 108.47 Sep 11 168.02 Nov 11 228.34Jan 12 291.52 Mar 12 351.16 May 12 51.03 Jul 12 109.42 Sep 12 168.99 Nov 12 229.34Jan 13 292.54 Mar 13 352.16 May 13 52.00 Jul 13 110.37 Sep 13 169.97 Nov 13 230.35Jan 14 293.56 Mar 14 353.15 May 14 52.96 Jul 14 111.33 Sep 14 170.94 Nov 14 231.36Jan 15 294.58 Mar 15 354.15 May 15 53.93 Jul 15 112.28 Sep 15 171.91 Nov 15 232.36Jan 16 295.60 Mar 16 355.15 May 16 54.89 Jul 16 113.24 Sep 16 172.89 Nov 16 233.37Jan 17 296.62 Mar 17 356.14 May 17 55.86 Jul 17 114.19 Sep 17 173.86 Nov 17 234.38Jan 18 297.63 Mar 18 357.14 May 18 56.82 Jul 18 115.14 Sep 18 174.84 Nov 18 235.39Jan 19 298.65 Mar 19 358.13 May 19 57.78 Jul 19 116.10 Sep 19 175.81 Nov 19 236.39Jan 20 299.67 Mar 20 359.13 May 20 58.75 Jul 20 117.05 Sep 20 176.79 Nov 20 237.40Jan 21 300.69 Mar 21 0.12 May 21 59.71 Jul 21 118.01 Sep 21 177.77 Nov 21 238.41Jan 22 301.71 Mar 22 1.12 May 22 60.67 Jul 22 118.96 Sep 22 178.75 Nov 22 239.42Jan 23 302.72 Mar 23 2.11 May 23 61.63 Jul 23 119.92 Sep 23 179.72 Nov 23 240.43Jan 24 303.74 Mar 24 3.10 May 24 62.59 Jul 24 120.87 Sep 24 180.70 Nov 24 241.44Jan 25 304.76 Mar 25 4.09 May 25 63.55 Jul 25 121.83 Sep 25 181.68 Nov 25 242.45Jan 26 305.77 Mar 26 5.08 May 26 64.51 Jul 26 122.78 Sep 26 182.66 Nov 26 243.46Jan 27 306.79 Mar 27 6.07 May 27 65.47 Jul 27 123.74 Sep 27 183.64 Nov 27 244.47Jan 28 307.81 Mar 28 7.06 May 28 66.43 Jul 28 124.69 Sep 28 184.62 Nov 28 245.49Jan 29 308.82 Mar 29 8.05 May 29 67.39 Jul 29 125.65 Sep 29 185.60 Nov 29 246.50Jan 30 309.84 Mar 30 9.04 May 30 68.35 Jul 30 126.60 Sep 30 186.58 Nov 30 247.51Jan 31 310.85 Mar 31 10.03 May 31 69.31 Jul 31 127.56Feb 1 311.87 Apr 1 11.01 Jun 1 70.27 Aug 1 128.51 O
t 1 187.57 De
 1 248.53Feb 2 312.88 Apr 2 12.00 Jun 2 71.23 Aug 2 129.47 O
t 2 188.55 De
 2 249.54Feb 3 313.90 Apr 3 12.99 Jun 3 72.19 Aug 3 130.43 O
t 3 189.53 De
 3 250.55Feb 4 314.91 Apr 4 13.97 Jun 4 73.14 Aug 4 131.38 O
t 4 190.52 De
 4 251.57Feb 5 315.92 Apr 5 14.96 Jun 5 74.10 Aug 5 132.34 O
t 5 191.50 De
 5 252.58Feb 6 316.94 Apr 6 15.94 Jun 6 75.06 Aug 6 133.30 O
t 6 192.49 De
 6 253.60Feb 7 317.95 Apr 7 16.93 Jun 7 76.02 Aug 7 134.26 O
t 7 193.48 De
 7 254.61Feb 8 318.96 Apr 8 17.91 Jun 8 76.97 Aug 8 135.22 O
t 8 194.46 De
 8 255.63Feb 9 319.98 Apr 9 18.89 Jun 9 77.93 Aug 9 136.18 O
t 9 195.45 De
 9 256.64Feb 10 320.99 Apr 10 19.87 Jun 10 78.89 Aug 10 137.14 O
t 10 196.44 De
 10 257.66Feb 11 322.00 Apr 11 20.86 Jun 11 79.84 Aug 11 138.10 O
t 11 197.43 De
 11 258.68Feb 12 323.01 Apr 12 21.84 Jun 12 80.80 Aug 12 139.05 O
t 12 198.42 De
 12 259.69Feb 13 324.02 Apr 13 22.82 Jun 13 81.75 Aug 13 140.02 O
t 13 199.41 De
 13 260.71Feb 14 325.04 Apr 14 23.80 Jun 14 82.71 Aug 14 140.98 O
t 14 200.40 De
 14 261.73Feb 15 326.05 Apr 15 24.78 Jun 15 83.67 Aug 15 141.94 O
t 15 201.39 De
 15 262.74Feb 16 327.06 Apr 16 25.76 Jun 16 84.62 Aug 16 142.90 O
t 16 202.38 De
 16 263.76Feb 17 328.07 Apr 17 26.74 Jun 17 85.58 Aug 17 143.86 O
t 17 203.37 De
 17 264.78Feb 18 329.08 Apr 18 27.72 Jun 18 86.53 Aug 18 144.82 O
t 18 204.36 De
 18 265.80Feb 19 330.08 Apr 19 28.69 Jun 19 87.49 Aug 19 145.78 O
t 19 205.35 De
 19 266.81Feb 20 331.09 Apr 20 29.67 Jun 20 88.44 Aug 20 146.74 O
t 20 206.35 De
 20 267.83Feb 21 332.10 Apr 21 30.65 Jun 21 89.39 Aug 21 147.71 O
t 21 207.34 De
 21 268.85Feb 22 333.11 Apr 22 31.62 Jun 22 90.35 Aug 22 148.67 O
t 22 208.34 De
 22 269.87Feb 23 334.12 Apr 23 32.60 Jun 23 91.30 Aug 23 149.63 O
t 23 209.33 De
 23 270.88Feb 24 335.12 Apr 24 33.57 Jun 24 92.26 Aug 24 150.60 O
t 24 210.33 De
 24 271.90Feb 25 336.13 Apr 25 34.55 Jun 25 93.21 Aug 25 151.56 O
t 25 211.32 De
 25 272.92Feb 26 337.13 Apr 26 35.52 Jun 26 94.16 Aug 26 152.52 O
t 26 212.32 De
 26 273.94Feb 27 338.14 Apr 27 36.49 Jun 27 95.12 Aug 27 153.49 O
t 27 213.31 De
 27 274.96Feb 28 339.14 Apr 28 37.47 Jun 28 96.07 Aug 28 154.45 O
t 28 214.31 De
 28 275.98Apr 29 38.44 Jun 29 97.02 Aug 29 155.42 O
t 29 215.31 De
 29 277.00Apr 30 39.41 Jun 30 97.98 Aug 30 156.39 O
t 30 216.31 De
 30 278.02Aug 31 157.35 O
t 31 217.31 De
 31 279.03
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esInternational Meteor Conferen
e 2009 reportAntal Igaz 1Re
eived 2009 De
ember 13My name is Antal (39) and I would like to share inWGN some of my thoughts as a �rst time parti
ipantat the International Meteor Conferen
e (IMC).I have always been interested in astronomy and havetried various observations in
luding deep sky photogra-phy and web
am photography of planets. I also veryoften pla
ed my Zenit �lm 
amera under the sky dur-ing the big meteor showers. In the last 
ouple of yearsmy attention fo
used even more on meteors and I par-ti
ipated in some visual observation 
ampaigns of thelo
al astronomy so
iety. I be
ame more and more dis-appointed with my photographi
 results and with thehelp of Sirko Molau I started my �rst video station inApril this year. I dis
overed slowly various informationsour
es, mailing lists and �nally also the IMC. The 
on-feren
e �tted well into my 
alendar and also the lo
a-tion was 
onvenient from Hungary so I registered with-out hesitation. Having no experien
e I was awaitingthe 
onferen
e with expe
tations to learn about state ofthe art te
hniques, build relationships and �nd friends.Lu
kily my sister 
ould join me so I did not travel alone.A few days before the 
onferen
e the organizers sur-prised me with their spe
ial attention and hospitality:I re
eived an email from �eljko with all the details, 
on-ta
t addresses and phone numbers in 
ase of any trou-ble. The Istrian peninsula was not unknown to me;however, it was the only lo
ation where I have neverbeen along the Croatian 
oast.We jumped into the program immediately on the�rst day. It surprised me how many di�erent aspe
ts1H-1223 Budapest, Hur ut
a 9 / D / 4l
sh, Hungary.Email: antaligaz�yahoo.
omIMO bib
ode WGN-376-igaz-im
2009NASA-ADS bib
ode 2009JIMO...37..175I

Figure 1 � Antal (HU) and Przemysªaw (PL) dis
uss aboutthe video 
ameras. Photo 
ourtesy of Comets and MeteorsWorkshop.

exist in meteor astronomy and how spe
i�
 knowledgeis ne
essary to follow the presentations. It is di�
ultto pi
k any of the presentations and topi
s but still letme list here some of the presentations. I was espe
iallyinterested in still 
amera photography hardware. Twoparti
ipants, Felix Bettonvil and Przemysªaw �oª¡dek,shared with us important details about shutter te
h-nology and long term operation of photo stations. Ialso found very valuable the interpretation and analysisof photographi
 results sin
e not all of us involved inmeteor photography 
omplete the pro
ess by undertak-ing the subsequent interpretation. I would also men-tion here the presentation of Jean-Louis Rault aboutELF/VLF dete
tion. I only heard about this topi
 be-fore but never had the 
han
e to understand the ne
es-sary setup. As a video new
omer I was happy to supplysome data to the �rst 10 years of the IMO Video Net-work as was presented by Sirko Molau. Other presen-tations about orbit 
al
ulations, radio meteor stationsand meteor resear
h history were also very interestingand on
e more showed the variety of meteor s
ien
e.Some topi
s were a
tually unexpe
ted for me: I neverthought about spe
tral analysis of meteors as Javor Ka
did just pla
ing the right grating in front of his 
amera.Some of the take-home messages were to improve and
ontinue with visual observation. This �eld attra
ts lessinterest in my 
ountry at the moment. I wrote detailedinstru
tions to our lo
al mailing lists and en
ouragedHungarian amateurs to observe and upload their visualdata based on Rainer Arlt's re
ommendations and pre-sentation.Another surprise was the various ba
kgrounds ofparti
ipants: professional astronomers and amateurs �ttogether very well. I felt myself be
oming a part of asmall but powerful 
ommunity with an extremely goodatmosphere. It was also great to meet some of my

Figure 2 � The 
onferen
e hall just before the opening ofthe IMC. Photo 
ourtesy of Casper ter Kuile.
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Figure 3 � IMC 2009 parti
ipants in front of the hotel. Photo 
ourtesy of Javor Ka
.friends from Poland, as we already spent some greatdays together in Urz�dów this summer. Together wemight �nd some ways to overlap our meteor 
amerasfrom Hungary and the south of Poland.Not to forget the less s
ienti�
 but more artisti
part of the 
onferen
e. Everybody was amazed by thephoto exhibition, I have found myself looking at thephotographs again and again. The astropi
ture showwas again an unexpe
ted event but impressed me andothers as well.The organizers found some ex
ellent destinations forthe group ex
ursion. The Vi²njan observatory was ob-viously the best 
hoi
e, we 
an only 
ongratulate ourCroatian friends on the results and the beautiful build-ing. I hope the teles
ope will operate soon. The atmo-sphere of the surroundings, espe
ially the nearby vine-yard, 
reated the right 
onditions for some 
loudlessand some serious dis
ussions with friends. I think all

Figure 4 � A spe
ial surprise was pi
king grapes in the ob-servatory vineyard. Photo 
ourtesy of Javor Ka
.

the parti
ipants enjoyed this part of the event and onlytime pressure did not let it run a little longer.On the way ba
k we also had a great time, be
auseKamil and Ada from Poland joined us on the way ba
khome and to spend some days in Budapest. Amongmany things we also talked about meteors, observation
amps and methods, so it was just great to lead me ba
kslowly to my 
ivil life. But we did not stop working;based on the advi
e of Sirko Molau, Mariusz Wi±niewskiand others we installed the 3rd and 4th video stationsin the south and middle of Hungary and run them intest modes.To be a bit personal, the 
onferen
e and the 
om-munity ex
eeded all my expe
tations and I enjoyed itvery mu
h. Hopefully we 
an also join the next one inArmagh.Handling Editor: Javor Ka


Figure 5 � IMC parti
ipants in front of Vi²njan Observatoryat Ti¢an. Photo 
ourtesy of Comets and Meteors Workshop.



WGN, the Journal of the IMO 37:6 (2009) 177Ongoing meteor work2008 Ursid maximum from Croatian Meteor Network video data�eljko Andrei¢ 1, Damir �egon 2, and Klaudio Ga²parini 3The maximum of the Ursid meteor shower for 2008 has been su

essfully observed by six CMN 
ameras.Altogether, 133 Ursids were re
orded, 28 of them by two or more CMN stations, resulting in 15 new Ursidorbits. Results for radiant position, spread and radiant drift in RA and De
 (2000) for Solar longitude interval
270 .◦2�270 .◦6 are presented. No unusual a
tivity (outburst) 
an be seen in the data.Re
eived 2009 September 231 Introdu
tionThe Croatian Meteor Network (CMN) video observa-tions were used to analyze the Ursid meteor shower ofthe year 2008. Hourly meteor rates were determinedusing video data from six CMN 
ameras that had 
learskies during the observations (Figure 1). Other 
ameraswere at least partly 
louded out due to the passage ofa 
y
lone over Croatia that night. In total, 305 mete-ors were re
orded, out of whi
h 133 were Ursids. Fortymeteors were re
orded simultaneously by two stations,28 of whi
h were Ursids. Fifteen of the 28 shower mete-ors with re
orded trail lengths greater than 3◦ providedgood orbits.The video meteor data at ea
h station were obtainedwith modi�ed 1004X 
ameras and the SkyPatrol soft-ware (Vornhusen, 2003). The postpro
essing startedwith 
orre
tions for opti
al distortion, done usingPIXY_2 software (Yoshida, 2005). Next, positions ofpoints on the meteor trail were re�ned and extra
tedfrom images using the MTP meteor dete
tor software,written by P. Gural (Gural & �egon, 2009). Afterwards,the data were 
he
ked manually with our SkyPatrol-Analyser software whi
h is in the meantime modi�edto work with MTP output �les. Finally, all relevanttrail data (positions of beginning/end of the meteor inquestion, its duration and observing un
ertainties, et
.)were extra
ted with the help of CMN Metmath andMetrad software and stored in the CMN database. Atthe end, UFOorbit (SonotaCo, 2008) was used to de-termine orbits for double station meteors. Observationsummaries are presented in Table 1.2 Ursid a
tivityTo determine the Ursid a
tivity, the re
orded Ursidswere sorted into 1-hour bins (i.e., all meteors re
ordedby a given station during one hour). After that, themean number of Ursids seen by all six stations was 
al-
ulated and 
orre
ted for the radiant altitude using the1University of Zagreb, Fa
ulty of Mining, Geology andPetroleum Engineering, Pierottijeva 6, 10000 Zagreb, Croatia;Email: zandrei
�rgn.hr2Observatory of Astronomi
al So
iety Istra Pula, Park MonteZaro 2, 52100 Pula, Croatia; Email: damir.segon�pu.htnet.hr3Vi²njan S
ien
e and Edu
ation Center, Istarska 5, 51463Vi²njan, Croatia; Email: klaudio�astro.hrIMO bib
ode WGN-376-andrei
-ursidsNASA-ADS bib
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Table 1 � Summary of the Ursid a
tivity in 2008 determinedfrom 6 CMN stations. Acorr is the 
orre
ted a
tivity (meanvalue for 6 stations), and σ is the standard deviation of the
Acorr. Solar long. Acorr σ270.236 0.6 1.0270.279 1.5 1.8270.321 0.9 1.0270.364 2.5 1.4270.406 4.4 3.0270.448 3.9 2.9270.490 5.0 3.1270.533 4.3 3.9270.575 3.5 2.3270.618 0.6 0.7standard formula:

Acorr = A/ sin (alt) (1)Here, Acorr is the 
orre
ted a
tivity, A is the ob-served a
tivity and alt is the radiant altitude for themiddle of the observing bin. The standard deviationof the mean value is used as an un
ertainty measure.The results are summarized in Table 1 and graphi
allyshown in Figure 2. As usual, the time of observation(the middle of the bining interval) is given as the Solarlongitude (J2000).The question of visual ZHR remains open, for sev-eral reasons. First, our 
ameras have limiting magni-tudes of about 4 mag. Se
ond, they are sensitive to thewhole visible�near IR spe
trum, thus their sensitivity
urve is quite di�erent from the sensitivity 
urve of adark adapted eye. And third, the FOV of the 
ameras(64◦ × 48◦) is smaller than the FOV of the eye. Thus,only the 
orre
tion for the radiant altitude was appliedto the raw number of Ursids 
aptured by the 
ameras.We 
an, however, assume that the EZHR is a few timeslarger than the hourly number of meteors seen by theCMN 
ameras.Positions of the Ursid radiant in the Solar longitudeinterval 270 .◦2−270 .◦6 were 
al
ulated using two meth-ods: the standard method of weighted interse
tions pro-posed by Ceple
ha (1952), and Plave
 (1949), and analternative method based on normal distribution prob-ability sum for 0 .◦1 sample (Andrei¢ & �egon, 2008).
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Figure 1 � Positions of six CMN stations whose data were used to analyze the 2008 Ursids. Superimposed are lines ofsight and groundtra
ks of double station Ursids.

Figure 2 � Ursid a
tivity in 2008 over the Solar longitude interval 270 .◦2 − 270 .◦6 as observed by the CMN.
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Figure 3 � Radiant spread of the 2008 Ursids over the Solarlogitude interval 270 .◦2 − 270 .◦6 as observed by the CMN.The grey-
oded pi
ture represents the probability of the ra-diant position being at parti
ular 
elestial 
oordinates, asobtained by the probability sum method. Superimposedis the radiant position (
ir
le) determined with the stan-dard Ceple
ha and Plave
 method, and the radiant positiondetermined by the UFOOrbit software (
ross). The �rsttwo methods use the full set of single-station meteors (133),while the UFOorbit radiant was determined from individ-ual radiants of 15 double-station Ursids.Table 2 � Comparison of the Ursid radiant position in 2008determined in three di�erent ways. Ceple
ha refers to thestandard Ceple
ha and Plave
 method, ProbSum to ourmethod of probability sums and UFOorbit to the UFOor-bit software. The last 
olumn gives the Solar longitude forwhi
h the radiant position is determined. All values are indegrees.Method RA DEC Solar long.Ceple
ha 220.6 +75.0 270.3ProbSum 220.5 +75.4 270.3UFOorbit 218.1 +75.3 270.4Additionally, results from UFOorbit program (Sono-taCo, 2008) are in
luded for 
omparison. The resultsare shown in Figure 3 and summarized in Table 2. Allthree methods in
lude all meteors re
ognized as Ursids(single station data).All three methods produ
e very similar results. Thedi�eren
e of about 2 .◦4 in the radiant right as
ensionbetween UFOorbit and the other two methods stemsfrom a di�erent way of applying 
orre
tion for zenithalattra
tion. While both the Ceple
ha & Plave
 andthe Probability sum method use estimated mean me-teor geo
entri
 velo
ity when applying this 
orre
tion,UFOorbit uses the velo
ity of ea
h parti
ular meteor.In reality, this di�eren
e is only about 0 .◦6 in the sky,be
ause the right as
ension grid is quite dense at su
ha high de
lination. Also, the �rst two methods use all

Table 3 � Mean Ursid orbit with the error margins (in thesame units) for the 2008 maximum, as determined from 15triangulated Ursids. Full orbital parameters for ea
h of themare listed in Table 4.Date De
. 22.00589 ±0.2
Vg 32.9 km/s +0.8 −2.1RAg 218 .◦1 +4.7 −2.7DECg 75 .◦3 +5.3 −0.5
a 4.79 au +0.74 −0.79
e 0.802 +0.028 −0.036
q 0.9373 au +0.0045 −0.010
P 10.5 yr ±2.5
ω 206 .◦6 +2.8 −1.4
Ω 270 .◦4 +0.1 −0.3
i 52 .◦5 +1.3 −4.8single station meteors (133 of them), while UFOorbitradiant was dedu
ed from the 15 individual Ursid radi-ants obtained from double-station dete
tions.Last, but not least, the time of the maximum a
tiv-ity 
an be inferred from the Figure 2. The maximumo

urred at about λ⊙ = 270 .◦5. This is a little earlierthan predi
ted by the IMO 2008 meteor shower 
alen-dar. The position of the radiant is also a few degrees o�(IMO gives RA=217◦ and DEC=+76◦). On the otherside, Jenniskens (2006) predi
ted a ZHR of about 50with its maximum at λ⊙ = 270 .◦54 from an 8P/Tuttle�lament. This position is quite 
lose to our data, whilethe ZHR seems to be a few times lower than the pre-di
ted value. The CMN data also agree very well withthe IMO Video network data (Molau & Ka
, 2009).3 Orbits of double station UrsidsThe presented orbits are the result of the UFOOrbitV2.21 software, for 15 Ursid meteors longer than 3◦ withno additional �ltering.The mean orbital elements are very similar to thosereported by Jenniskens (2000) for the 8P/Tuttle dust�lament in 1997, whi
h is a previous 
ase of periheliona
tivity of the �lament (8P/Tuttle passed perihelion on2008 Jan. 27).4 Con
lusionsIn the night of 21.�22. De
ember 2008, six CMN 
am-eras had 
lear skies and re
orded 305 meteors of whi
h133 were Ursids. 28 Ursids were re
orded simultane-ously by two stations, resulting in 15 good orbits ofUrsid meteoroids. The observed radiant position agreeswell with existing data on the Ursids and the observedUrsid numbers indi
ate normal a
tivity (no outburst).A
knowledgementsThis work is result of CMN observations from stationsoperated by �eljko Andrei¢ (Merenje � MEA), MajaCrni¢ (Vi²njan � VAA), Ivi
a �ikovi¢ (Rijeka � RIA,RIB), Luka Oskoru² (Velika Pisani
a � VPA), Damir�egon (Pula � PUA) and Krunoslav Vardijan (Petro-vsko � PEA).
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Figure 4 � Visualization of the Ursid orbits obtained from triangulation of double-station observations.Referen
esAndrei¢ �. and �egon D. (2008). �2006�2007 Geminidsfrom Croatian meteor network video data�. WGN,Journal of the IMO, 36:5, 99�104.Ceple
ha Z. (1952). �Radiants from plottings�. BAICz,3, 95�96.Gural P. and �egon D. (2009). �A new meteor dete
tionpro
essing approa
h for observations 
olle
ted bythe Croatian Meteor Network�. WGN, Journal ofthe IMO, 37:1, 28�32.Jenniskens P. (2000). �Possible Ursid outburst on De-
ember 22, 2000�.WGN, Journal of the IMO, 28:6,221�226.Jenniskens P. (2006). Meteor showers and their parent
omets. Cambridge University Press, pp. 265 and655.

Molau S. and Ka
 J. (2009). �Results of the IMO VideoMeteor Network � De
ember 2008�. WGN, Journalof the IMO, 37:1, 43�47.Plave
 M. (1949). �Radiant and orbit of beta-Pegasids�.BAICz, 1, 91�92.SonotaCo (2008). �UFOorbit software�.http://sonota
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Table 4 � Summary of Ursid orbits obtained from triangulation by UFOorbit software. The errors are in the last digit of the quoted value. In the �rst 
olumn, T.no. denotes thenumber of dete
tions (stations) that were used for triangulation of meteor trail in question.Nr. Time T. Vg + � RA + � DEC + � a + � e + � q + � P + � ω + � Ω i + �(UT) no. [km/s℄ [◦℄ [◦℄ [au℄ [au℄ [yr℄ [◦℄ [◦℄ [◦℄1 270.190613 2 31.87 17 17 222.78 1 0 76.33 3 2 4.38 23 20 0.785 11 10 0.94177 0 3 9.15 72 62 205.43 10 10 270.19083 50.86 17 182 270.219299 2 33.23 10 10 216.36 6 1 75.91 1 5 5.11 18 18 0.817 6 7 0.93468 13 0 11.57 60 61 207.22 2 7 270.21948 52.91 10 83 270.363281 2 33.67 5 5 217.59 6 0 74.99 0 0 5.32 10 9 0.823 3 3 0.93893 13 0 12.27 35 30 205.94 2 7 270.36346 53.76 5 54 270.371155 3 33.38 41 47 215.77 14 14 75.38 2 2 4.89 69 59 0.809 24 26 0.93497 2 7 10.82 236 191 207.22 28 22 270.37134 53.36 43 505 270.399445 2 30.65 13 13 219.76 7 19 80.52 0 0 5.02 18 18 0.815 7 7 0.92682 3 14 11.24 63 61 209.39 6 3 270.39969 47.64 15 146 270.407257 2 33.09 17 17 218.24 0 5 75.52 0 0 4.92 27 25 0.809 10 10 0.93822 2 14 10.93 91 83 206.27 13 10 270.40747 52.83 19 187 270.471466 2 33.65 43 42 218.57 11 18 75.03 0 0 5.53 90 68 0.830 24 24 0.94022 2 10 13.02 329 234 205.50 24 20 270.47168 53.63 46 468 270.480530 2 32.92 11 11 217.16 3 3 74.88 0 0 4.18 12 11 0.776 6 6 0.93795 3 4 8.56 37 34 206.67 7 7 270.48071 53.02 12 139 270.487671 3 32.83 33 48 215.40 6 9 75.03 0 0 4.00 34 41 0.767 18 26 0.93466 10 25 8.02 103 119 207.73 36 21 270.48785 52.96 36 5310 270.518158 3 33.38 19 10 217.00 2 4 75.06 0 1 4.85 28 13 0.807 11 5 0.93755 7 7 10.70 94 44 206.49 7 12 270.51837 53.43 20 1111 270.521240 2 33.59 22 22 219.12 5 8 74.83 1 2 5.35 40 35 0.824 12 12 0.94148 5 8 12.38 140 121 205.17 13 12 270.52145 53.63 25 2412 270.544739 3 31.89 21 33 219.79 8 6 76.49 1 2 4.21 22 31 0.778 11 18 0.93721 7 11 8.65 70 95 206.87 21 13 270.54495 50.93 23 3713 270.570038 3 33.70 26 24 218.12 5 4 74.79 1 1 5.34 49 38 0.824 15 13 0.94010 13 11 12.35 173 129 205.58 15 16 270.57025 53.82 28 2714 270.576782 2 32.42 4 4 217.66 1 0 75.82 0 0 4.22 5 4 0.778 3 2 0.93610 3 2 8.68 15 14 207.19 3 3 270.57700 51.96 4 515 270.588531 2 32.77 14 14 218.38 5 2 75.50 3 1 4.52 18 15 0.793 8 7 0.93816 7 8 9.62 57 48 206.44 9 9 270.58875 52.45 15 17



182 WGN, the Journal of the IMO 37:6 (2009)Fireball over Denmark on 17 January 2009Przemysªaw �oª¡dek 1, Mariusz Wi±niewski 1,2, and Krzysztof Polakowski 1A spe
ta
ular �reball 
rossed the sky over Denmark on 17 January 2009. It was observed by many eyewitnessesa
ross northern Europe, but only re
orded by a single 
amera from Sweden. Two Polish Fireball Network
ameras managed to indire
tly re
ord the �reball due to 
hanges in sky brightness. As a result of 
areful analysisof video footage and reports from the eyewitnesses we were able to determine the traje
tory of the obje
t. Thevelo
ity of the �reball was estimated at 50 km/s. A meteor event with su
h a rapid velo
ity should not produ
eany meteorites.Re
eived 2009 August 11 Introdu
tionOn the evening of January 17, 2009 at about 19h08m30sUT bright �ashes in the sky were observed over Den-mark, southern Sweden, northern Poland, Germany andthe Netherlands. The �rst signs of the unusual phe-nomenon rea
hed us several minutes after its o

ur-ren
e. Krzysztof Polakowski, an operator of �reballstation PFN24 in Gniewowo found a very 
lear 3.5 s in-
rease of the sky brightness while revieving past re
ords.Judging that it is likely to be a �reball, he informed par-ti
ipants in the operation of the Polish Fireball Network(PFN) (Polakowski, 2009).During the next hours we began to re
eive furtherreports from eyewitnesses. German and Dut
h observ-ers reported loud thunder-like sounds a few minutes af-ter the visual e�e
ts had appeared. Reports even 
ameto us from air
raft pilots, who observed the very rarephenomenon during �ight. Preliminary estimates indi-
ated that we were dealing with a very bright �reballwhi
h appeared over the Balti
 Sea and Denmark.2 ObservationsUnfortunately, the �reball was not dire
tly re
orded byany of the PFN 
ameras. Therefore, any additional in-formation 
ould be valuable to determine the traje
toryof the body in the atmosphere. The sky over Europethat night was dominated by two weather fronts. Oneof them was over Germany. Belgium, Holland, part ofGermany and the western and 
entral parts of Polandwere 
lear. Unfortunately the region of Denmark wherethe �reball appeared over was 
overed by 
louds. Theanalysis of the likely traje
tory has been 
onstru
ted onthe basis of observations from eyewitnesses and photoand video materials available on the internet.3 Video re
ord from southern SwedenThe only available dire
t video re
ording of the �reballwas made by a se
urity 
olour 
amera lo
ated in theSkåne region of southern Sweden about 30 km south-1Comets and Meteors Workshop, Barty
ka 18, 00-716Warszawa, PolandEmail: brahi�op.pl2Ni
olaus Coperni
us Astronomi
al Center, Polish A
ademyof S
ien
es, Barty
ka 18,00-716 Warszawa, PolandIMO bib
ode WGN-376-zoladek-�reballNASA-ADS bib
ode 2009JIMO...37..182Z

Figure 1 � Video re
ord from southern Sweden. Credit:Läsarbild / Roger Svensson.west of Kristianstad. The video, published on the in-ternet, gave the initial impression that the �reball wasmoving unnaturally fast. We originally believed thatthe slow motion video was 
reated from a typi
al PALre
ording with 25 frames per se
ond. After analysiswe found that this is a real-time movie but with only4 frames per se
ond. Dire
t measurement of the ve-lo
ity based on this re
ording was not possible withoutknowing the frame rate of the 
amera.In the �nal phase of �ight a huge �ash was observedwhi
h may have ex
eeded magnitude −20 in brightness.A tra
e of plasma with a length of at least a few dozenkilometers is 
learly visible. The path of the �reballseems to end just after the main �ash. Contrary to somevisual reports we do not see fragments falling towardsthe horizon. A visible green glow was visible low onthe northern horizon. Some frames from this video arepresented in Figure 1.The estimated dire
tions of the beginning and end ofthe phenomenon were determined. The beginning wasmeasured at 200◦ in azimuth and 45◦ in elevation. The
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Figure 2 � Comparison of the light 
uves obtained from theSwedish 
amera and PFN24 Gniewowo.�reball ended at 240◦ in azimuth and 30◦ in elevation.These measurements were supplied by the owner of the
amera. We don't know the method and the pre
isionwith whi
h these measurements were made.3.1 Re
ordings from video 
ameras ofPFN24 station in GniewowoValuable data helpful in determining the velo
ity ofthe �reball and the exa
t moment of its appearan
e
ame from 
hanges in the sky brightness re
orded inGniewowo, Poland. Flashes were dete
ted on January17, 2009, at 19h08m30s UT ±1s.The PFN24 station in Gniewowo 
onsists of 2 iden-ti
al systems equipped with Mintron MTV-23X11 
am-eras and Ernite
 4-mm f/1.2 lenses. The typi
al �eld ofview is 60◦×40◦. One 
amera points towards the south(PFN24 South) while the other 
amera points towardsthe east (PFN24 East).Based on the analysis of 
hanges in sky brightnessre
orded by the PFN24 
ameras, the brightness 
urveof the �reball was estimated (see Figure 2). Due tothe la
k of any referen
e obje
ts, brightness was ex-pressed in units of luminous intensity re
orded by the
ameras fa
ing the south and the east. Our light 
urveswere 
ompared with measurements taken from the videore
ording from Sweden.Both 
ameras began their dete
tion when the �re-ball was already visible in the sky and was bright enoughto 
ause an apparent in
rease in the ba
kground bright-ness. The light 
urve was very jagged, displaying some
lear �ashing during regular �ight and ending after apowerful �ash. The analysis proved the �nal �ash tobe double peaked. The time delay between the peaks ofthe �nal �ash was 0.12 s. We de
ided not to express the�reball brightness in magnitude. We set the brightnessvalue of the sky ba
kground, during the full Moon ata distan
e of 90◦ from the Moon, to about 100 of ourarbitrary units whi
h gives some idea about the bright-ness. Due to the lo
ation of the �reball in the sky, itis appropriate to 
ompare the ba
kground for the southfa
ing 
amera (PFN24 South).Comparison of the graph obtained from the Swedish
amera shows that our data 
overs only about half of

the duration of �ight. The Swedish Camera grabbedonly 4 frames per se
ond and it 
ould not re
ord manyshort �ashes that might have been a

urate referen
epoints on the traje
tory. Taking into a

ount the fa
tthat the early phases of the �reball are not visible in theSwedish video, we assume that the whole phenomenonhad a duration of ∼ 4 s.3.2 Image re
orded by Klaas Jobse fromEN 97 OostkapelleThe only known photographi
 re
ord of the �reball ofJanuary 17, 2009 is an image obtained by station 97of the European Network (EN) in Oostkapelle, Nether-lands. The �reball appears very low near the horizonand exa
t astrometry was not possible due to a la
kof referen
e stars 
lose to the edge of the image. Thisobservation 
ould only be used as a fairly pre
ise indi
a-tion of the azimuth at whi
h the �reball appeared. TheEN 97 station is a 
onvex mirror system with a 
am-era mounted above it. Similar systems are des
ribed inOberst et al. (1998), however at present the systems usedigital 
ameras.3.3 Eyewitness reportsOn the 32 km long Afsluitdijk dam in the Netherlands,whi
h separates the North Sea from Ijsselmeer lake,there is a perfe
tly straight part of highway A7/E22.A �reball was observed by many drivers going on thehighway towards Groningen. The dire
tion of the roadindi
ated a spe
i�
 azimuth. Drivers 
laimed that the�reball appeared to be ideally in front of them. Theyhad a feeling that the �reball 
ould possibly hit some-where in the distan
e on the motorway.Based on guidelines set by the drivers, GerardKuiper found the azimuth of the event with relativelygood a

ura
y. These data relate mainly to the middleand �nal parts of the �reball whi
h was visible from adistan
e of 850 km.A number of Polish eyewitnesses sent us very de-tailed information about the �reball. Observer Piotr C.from Reda in Poland estimated the duration of the phe-nomenon at 4�5 s. The �reball was seen in the west ornorth-west. It may have appeared three times brighterthan the full Moon. He observed fragmentation of the�reball into one main and two smaller fragments. Thephenomenon leaving behind an intense straight greenion wake, reminis
ent of a green laser beam.Valuable observations were made by Bogdan D. Hetook a pi
ture from the pla
e he was standing at thetime of the event and noted the path of the �reball.As referen
e points he used a dense network of treebran
hes behind whi
h the �reball appeared. Bright-ness was estimated to be 
learly greater than the fullMoon. He also observed the fragmentation as des
ribedby the observer from Reda.A visual observer from Rosto
k in Germany remem-bered the �ight path among the ba
kground stars. Onthis basis he estimated beginning point at 50◦ and 32◦and the ending point at 322◦ and 15◦ in azimuth andheight respe
tively. About 5 minutes after the �ight he
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onds of distant thunder.Andre Norup Sorensen from Denmark has 
olle
teddozens of reports from a

idental eyewitnesses fromDenmark, Sweden, Germany and Poland. Most of thesereports des
ribe a strong �ash in the sky whi
h lastedlonger than a typi
al lightning �ash. The sky over agreater part of Denmark was 
overed by 
louds andonly a few reports des
ribed the �reball. In villageson Loland island and southern Falster island a power-ful long-lasting thunder-like sound (duration of 8�10 s)was heard. The pla
e of explosion was determined bythe German observers on the basis of the view linesobserved visually and the time of arrival of the sounde�e
ts.The most unexpe
ted report was re
eived from aPolish pilot who was �ying over Germany. The pilotreported that at one moment the whole sky be
amevery bright. It was well after sunset, so he was blindedfor the moment, but noti
ed in the left window (on theCaptain's side) a large ball of �re with a long trail.4 A roughly 
al
ulated �reballtraje
toryWe have one video se
urity 
amera re
ording, with
0.25 s frame integration, with a

urate bearings for thebeginning and end; one photographi
 observation fromthe Dut
h station EN97 Oostkapelle with the �reballabout 4 degrees above the horizon; and a few more orless useful visual observations from Poland, Germany,Denmark and the Netherlands. The map in Figure 3 isbased on the available observations. In spite of the lim-ited pre
ision of the traje
tory determination, our anal-ysis shows the approximate pi
ture of the phenomenon.A �reball o

urred January 17, 2009 at 19h08m30sUT ±1s. The beginning was just to the west of Born-holm, the end� a few dozen kilometers south of Odense.The meteor moved almost exa
tly from east to west ona shallow traje
tory in
lined at an angle of approxi-mately 20◦. The initial point of the traje
tory was at aheight of between 115 and 120 km, whi
h is relativelyhigh. In the end the �reball des
ended to a height ofapproximately 30�35 km. The length of the traje
toryis ∼ 240 km. The speed of entry into the atmospherewas greater than 50 km/s. Su
h a high speed entry 
allsinto question the possibility of any fall of meteorites.The sounds e�e
ts were heard mostly in the villageson Loland island. The main �ash probably o

urredover this area. The quite large initial velo
ity goes handin hand with the length of the traje
tory given by thewitnesses and the time of the phenomenon.

Figure 3 � Traje
tory of the 17 January 2009 �reball.5 Con
lusionsDespite the very poor observational material basedsolely on highly 
ompressed video from a se
urity 
am-era and eyewitnesses reports, it was possible to obtaininformation about this event. Parameters of the traje
-tory were obtained. Our result indi
ates that the velo
-ity of the body was too high for meteorites to surviveatmospheri
 �ight and rea
h the ground. Nevertheless,there have been reports from Denmark that very smallfresh meteorites were found and may have originatedfrom this �reball.A
knowledgementsWe are grateful to Roger Svensson and Klaas Jobse formaking available their re
ords of the January 17, 2009�reball. We would like to thank all the eyewitnesses fortheir reports whi
h made this analysis possible.Referen
esOberst J., Molau S., Heinlein D., Gritzner C., S
hindlerM., Spurny P., Ceple
ha Z., Rendtel J., and BetlemH. (1998). �The 'European Fireball Network': Cur-rent status and future prospe
ts�. Meteoriti
s &Planetary S
ien
e, 33, 49�56.Polakowski K. (2009). �Fireball over Denmark on17 January 2009�. http://www.pkim.org/?q=pl/fireball_2009_01_17_bolid_19_08_ut .Handling Editor: Carl HergenrotherThis paper has been typeset from a LATEX �le prepared by theauthors.



WGN, the Journal of the IMO 37:6 (2009) 185Preliminary resultsResults of the IMO Video Meteor Network � September 2009Sirko Molau 1 and Javor Ka
 2September 2009 was a su

essful month for the IMO Video Meteor Network observers. More than 15 000 meteorswere 
aptured by 37 Network 
ameras in more than 4 000 hours e�e
tive observing time. Two newly dis
overedminor showers, the ν-Eridanids and September ι-Cassiopeids, were dete
ted this year as well. The a
tivitypro�le in 2009 September is presented for both showers.Re
eived 2009 November 111 Introdu
tionBefore we 
on
entrate on the September results, let's�rst have another look ba
k at the August data (Molau& Ka
, 2009). Be
ause of a storage quota at our ftpserver, a few data from Stg38 got lost, and the obser-vations of Remo1 and Remo2 were in
omplete as well.After these data were added, we rea
hed a total of morethan 4 400 hours of e�e
tive observing time and 30 000meteors.September was a pleasant month as well, that pre-sented many observing nights to the observers. Aroundmid-September there was brie�y rainy weather, but be-fore and thereafter we had 
lear skies at most observ-ing sites. So more than half of all 
ameras 
olle
tedmore than 100 hours of e�e
tive observing time in 20or more nights. We 
ould not rea
h the August totals,but with over 4 000 hours it was 
omfortably the se
ondbest month of the 
amera network. The average num-ber of meteors per hour was 
ut in half 
ompared toAugust. Still, 15 000 meteors is the third best monthlyresult and naturally far more than we ever re
orded ina September (Table 1 and Figure 1).By the end of the third quarter of 2009 we had 
ol-le
ted already as many observing hours and meteors asin all of 2008, and we also passed the limit of half amillion meteors in the IMO database.2 Minor showers in SeptemberThere are several minor meteor showers in September� some of these originating from the Perseus Aurigaregion (with the Aurigids and the September ε-Perseidsas most prominent representatives). The Southern Tau-rids are also noti
eable. Still, we want to analyse twoother showers in more detail this month.The ν-Eridanids (NUE) have the number 337 anda �working status� in the MDC list (Jopek, 2009). Inour most re
ent analysis (Molau & Rendtel, 2009), wedete
ted this shower between September 3 and 24 with1185 meteors overall. During the full a
tivity intervalit showed an almost 
onstant video rate of three to fourwith a minor peak on September 7. The se
ond shower,1Abenstalstr. 13b, 84072 Seysdorf, Germany.Email: sirko�molau.de2Na Ajdov hrib 24, 2310 Slovenska Bistri
a, Slovenia.Email: javor.ka
�orion-drustvo.siIMO bib
ode WGN-376-molau-vidsepNASA-ADS bib
ode 2009JIMO...37..185M

Figure 1 � Monthly summary for the e�e
tive observing time(solid bla
k line), number of meteors (dashed gray line) andnumber of 
ameras a
tive (bars) in 2009 September.dubbed September ι-Cassiopeids (SIC), was newly de-te
ted by us based on 278 shower members. It got num-ber 416 on the MDC list and showed also an almost 
on-stant video rate with a peak of nearly 1 on September11. Could these two showers be dete
ted in Septem-ber 2009 as well? To answer this question, the meteorshower assignment was re
omputed based on the showerparameters obtained by Molau & Rendtel (2009). Then,the number of shower meteors per night was summedover all 
ameras, and divided by the number of Spo-radi
s to a

ount for the variable e�e
tive observingtime. Nights with less than 200 sporadi
 meteors wereomitted.Between September 4 and 25, we re
orded 611 NUEbeside 7849 sporadi
 meteors. Between September 6and 16 it was 80 SIC beside 2707 Sporadi
s. Figure 2shows the ratio between NUE/SIC and SPO per night.The pro�le �ts well to the results published in WGN(Molau & Rendtel, 2009), given that we are talkingabout very weak showers here. The ν-Eridanids showan almost 
onstant rate of nearly 10% of the sporadi

ounts. For 
omparison: that is about the number of
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Figure 2 � A
tivity pro�le of the ν-Eridanids and September
ι-Cassiopeids in September 2009.Southern Taurids in end-September. The September
ι-Cassiopeids show a steep rise between September 6and 8, rea
hing 5% of the sporadi
 
ount at maximum.Thereafter, the a
tivity slowly falls until September 16.Hen
e, both showers 
ould be dete
ted in the 2009 dataset as well.Referen
esJopek T. J. (2009). �IAU Meteor Data Center�.http://www.astro.amu.edu.pl/∼jopek/MDC2007 .Molau S. and Ka
 J. (2009). �Results of the IMO VideoMeteor Network � August 2009�. WGN, Journal ofthe IMO, 37:5, 168�170.Molau S. and Rendtel J. (2009). �A 
omprehensive listof meteor showers obtained from 10 years of ob-servations with the IMO Video Meteor Network�.WGN, Journal of the IMO, 37:4, 98�121.Handling Editor: Javor Ka


Figure 3 � Sporadi
 �reball, 
aptured on 2009 September 1at 20
h
17

m
06

s UT by the IMO Video Meteor Network 
ameraTemplar1 from near Tomar, Portugal. Photo 
ourtesy:Rui Gon
alves.

Figure 4 � Magnitude 0 sporadi
 meteor, 
aptured by theIMO Video Meteor Network 
amera Times5 (Wate
 905-H with 6-mm f/0.8 lens) from Ve
indario, Gran Canaria.Photo 
ourtesy: Orlando Benítez Sán
hez.

Figure 5 � This September Perseid �reball was 
apturedon 2009 September 10 at 01
h
25

m
51

s UT by the IMO VideoMeteor Network 
amera Orion1 from Ljubljana, Slovenia.Photo 
ourtesy: Javor Ka
 / Orion Astronomi
al So
iety.

Figure 6 � A slow, magnitude −1 sporadi
 meteor, 
apturedon 2009 September 22 at 22
h
31

m
44

s UT by the IMO VideoMeteor Network 
amera Orion2 from Sredi²£e ob Dravi,Slovenia. A strong line in the meteor spe
trum 
an be seento the left of the meteor. Photo 
ourtesy: Mitja Govedi£ /Orion Astronomi
al So
iety.
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Table 1 � Observers 
ontributing to September 2009 data of the IMO Video Meteor Network.Code Name Pla
e Camera FOV LM Nights Time (h) MeteorsBENOR Benitez-S. Las Palmas TIMES4 (1.4/50) ⊘ 20

◦ 3 mag 3 16.6 39TIMES5 (0.95/50) ⊘ 10
◦ 3 mag 9 38.0 60BRIBE Brinkmann Herne HERMINE (0.8/6) ⊘ 55
◦ 3 mag 24 126.3 514CASFL Castellani Monte Baldo BMH1 (0.8/6) ⊘ 55
◦ 3 mag 20 81.8 198BMH2 (0.8/6) ⊘ 55
◦ 3 mag 18 83.1 280CRIST Crivello Valbrevenna C3P8 (0.8/3.8) ⊘ 80
◦ 3 mag 27 165.6 703STG38 (0.8/3.8) ⊘ 80
◦ 3 mag 22 112.6 299ELTMA Eltri Venezia MET38 (0.8/3.8) ⊘ 80
◦ 3 mag 17 111.1 365GONRU Gon
alves Tomar TEMPLAR1 (0.8/6) ⊘ 55
◦ 3 mag 25 179.7 810TEMPLAR2 (0.8/6) ⊘ 55
◦ 3 mag 24 142.1 421GOVMI Govedi£ Sredi²£e ORION2 (0.8/8) ⊘ 42
◦ 4 mag 22 138.5 485ob DraviHERCA Hergenrother Tu
son SALSA (1.2/4) ⊘ 80
◦ 3 mag 27 122.4 202SALSA2 (1.2/4) ⊘ 80
◦ 3 mag 26 166.5 434HINWO Hinz Brannenburg AKM2 (0.85/25) ⊘ 32
◦ 6 mag 18 87.5 287IGAAN Igaz Hódmez®- HUHOD (0.8/3.8) ⊘ 80
◦ 3 mag 25 173.4 590vásárhelyJOBKL Jobse Oostkapelle BETSY2 (1.2/85) ⊘ 25
◦ 7 mag 11 76.7 683KACJA Ka
 Kostanjeve
 METKA (0.8/8) ⊘ 42
◦ 4 mag 17 82.7 176Ljubljana ORION1 (0.8/8) ⊘ 42
◦ 4 mag 22 84.5 241Kamnik REZIKA (0.8/6) ⊘ 55
◦ 3 mag 2 5.0 9STEFKA (0.8/3.8) ⊘ 80
◦ 3 mag 7 12.0 26KOSDE Kos
hny Noord- TEC1 (1.4/12) ⊘ 30
◦ 4 mag 17 63.7 132wijkerhoutLUNRO Lunsford Chula Vista BOCAM (1.4/50) ⊘ 60
◦ 6 mag 23 139.3 564MOLSI Molau Seysdorf AVIS2 (1.4/50) ⊘ 60
◦ 6 mag 21 136.9 1508MINCAM1 (0.8/6) ⊘ 60
◦ 3 mag 25 124.8 383Ketzür REMO1 (0.8/3.8) ⊘ 80
◦ 3 mag 25 142.5 434REMO2 (0.8/3.8) ⊘ 80
◦ 3 mag 28 157.3 780OCHPA O
hner Albiano ALBIANO (1.2/4.5) ⊘ 68
◦ 3 mag 22 115.4 341SCHHA S
hremmer Niederkrü
hten DORAEMON (0.8/3.8) ⊘ 80
◦ 3 mag 20 103.1 256SLAST Slave
 Ljubljana KAYAK1 (1.8/28) ⊘ 50
◦ 4 mag 16 58.1 112STOEN Stomeo S
orze MIN38 (0.8/3.8) ⊘ 80
◦ 3 mag 25 188.9 947NOA38 (0.8/3.8) ⊘ 80
◦ 3 mag 25 155.6 565SCO38 (0.8/3.8) ⊘ 80
◦ 3 mag 25 182.0 951STRJO Strunk Herford MINCAM2 (0.8/6) ⊘ 55
◦ 3 mag 21 68.7 202MINCAM3 (0.8/8) ⊘ 42
◦ 4 mag 17 89.8 382MINCAM5 (0.8/6) ⊘ 55
◦ 3 mag 16 72.5 214TEPIS Tepli
zky Budapest HUMOB (0.8/3.8) ⊘ 80
◦ 3 mag 17 114.9 269YRJIL Yrjölä Kuusankoski FINEXCAM (0.8/6) ⊘ 55
◦ 3 mag 26 140.3 579Overall 30 4 059.9 15 441



188 WGN, the Journal of the IMO 37:6 (2009)Results of the IMO Video Meteor Network � O
tober 2009Sirko Molau 1 and Javor Ka
 2Twenty-one observers operated 35 video 
ameras in O
tober 2009. More than 21 600 meteors were re
orded inalmost 4 000 hours of e�e
tive observing time. The Orionids presented an elevated a
tivity for the fourth year ina row. A wide symmetri
al maximum extending from O
tober 21/22 to 23/24 
an be seen in the a
tivity pro�leobtained from more than 7000 Orionids re
orded. The a
tivity pro�le of the Southern and Northern Tauridsis also presented. The minor showers, O
tober Ursae Minorids and Leonis Minorids, were 
on�rmed and theira
tivity in 2009 is presented. The long-term a
tivity pro�le of O
tober Camelopardalids was updated with 2009data. The period of a
tivity for this shower is only about 6 hours, from Solar longitude 192 .◦5 to 192 .◦8.Re
eived 2009 De
ember 31 Introdu
tionWhile the good weather 
ontinued in O
tober for oursouth European and Ameri
an observers, we had thetypi
al autumn weather 
onditions farther north. Asa result, only 17 
ameras re
orded meteors in twentyor more O
tober nights. On the other hand, nights aregetting longer in O
tober, so we almost rea
hed the Au-gust and September results and 
olle
ted nearly 4 000hours of e�e
tive observations for the third time in a row(Table 1 and Figure 1). With respe
t to meteor 
ounts,the Orionids and Taurids were 
learly noti
eable. With21 500 meteors observed, we did not quite rea
h theAugust result, but re
orded a few thousand meteorsmore than in September. On
e more, there were fournon-intensi�ed 
ameras (S
o38, Min38, Templar1,C3P8) among the �ve 
ameras with highest meteor
ounts. Among the northern European observers, onlyBo
am was among the top performing 
ameras. Thehighest nightly 
ounts were obtained with image-intensi�ed 
ameras (Avis2: 338, Bo
am: 234), butthe better observing 
onditions in Italy and Spain morethan 
ompensated for this advantage.2 OrionidsAlso in 2009, the Orionids (MDC: 8 ORI) were morea
tive than in the years before 2006. The IMO qui
k-look analysis of visual observations derived ZHR valuesbeyond 30 between the morning of O
tober 20 and theevening of O
tober 23 with maximum rates of 45 in thenights of O
tober 21/22 and 22/23 (International Me-teor Organization, 2009). Overall, the observing 
ondi-tions were less than perfe
t, so that only a few observersobtained longer observing series. The same happened tothe video observers � beside Salsa there was not a sin-gle 
amera with 
lear skies in the full maximum period.Thus, the analysis of the 2009 data is based on averag-ing the data over all 
ameras again. For ea
h night, thenumber of Orionids (7 238 in total) and sporadi
 mete-ors (9 746 in total) was determined. The ratio betweenboth �gures is a rough measure of the Orionid a
tivity(Figure 2). The Orionids show the typi
al symmetri
1Abenstalstr. 13b, 84072 Seysdorf, Germany.Email: sirko�molau.de2Na Ajdov hrib 24, 2310 Slovenska Bistri
a, Slovenia.Email: javor.ka
�orion-drustvo.siIMO bib
ode WGN-376-molau-vido
tNASA-ADS bib
ode 2009JIMO...37..188M

Figure 1 � Monthly summary for the e�e
tive observing time(solid bla
k line), number of meteors (dashed gray line) andnumber of 
ameras a
tive (bars) in 2009 O
tober.

Figure 2 � A
tivity pro�le of the 2009 Orionids (bars). Theline represents the long-term a
tivity pro�le from the last
omprehensive meteor shower analysis in autumn 2009.pro�le, whereby the maximum between O
tober 21/22and 23/24 lasted somewhat longer than in the visualdata. The long-term video rate pro�le of the Orionidsobtained in the latest meteor shower analysis (Molau &Rendtel, 2009) is given for 
omparison. Both pro�lesagree well.
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Figure 3 � A
tivity pro�le of the Northern and SouthernTaurids in 2009.3 TauridsFigure 3 gives the same pro�le for the Southern (MDC:2 STA) and Northern (MDC: 17 NTA) Taurids. Due tothe smaller data set (1 537 STA, 1 297 NTA), the s
atteris larger than for the Orionids. Still, the trend observedearlier � that the southern bran
h dominates in earlyO
tober but both bran
hes be
ome equally strong to-wards the end � is 
learly visible in the 2009 data aswell.4 O
tober Ursae Majorids and LeonisMinoridsThe O
tober Ursae Majorids (in previous analysesnamed τ Ursa Majorids � TUM, now MDC: 333 OCU)were dis
overed by the Japanese observers asso
iatedwith S. Uehara in 2006 and 
on�rmed by the IMOVideo Meteor Network only a few days later. In there
ent 
omprehensive analyses of IMO video data, theshower was dete
ted between O
tober 12 and 20 witha maximum video rate of 2.5 on O
tober 15 (Molau& Rendtel, 2009). Based on 327 shower members, themaximum date 
ould be 
on�rmed in 2009 as presentedin Figure 4. Looking at the plain meteor 
ounts (330 intotal), the same graph shows that the Leonis Minorids(MDC: 22 LMI) for a few days presented the same a
-tivity. Note that the analysis pro
edure applied heredoes not a

ount for di�erent radiant altitudes. Thus,with respe
t to ZHR the LMI should have been some-what stronger than OCU, whi
h mat
hes the long-termresult (maximum video rate of 4.2). The maximum dateof the Leonis Minoris (O
tober 23) also agreed with thelong-term value.5 O
tober CamelopardalidsWe 
on
lude with a 
loser look at the O
tober Camelo-pardalids (MDC: 281 OCT). Finnish observers asso
i-ated with J. Moilanen and E. Lyytinen noti
ed a
tivityfrom this shower in 2005 (Jenniskens et al., 2005). Inthe same year, our 
amera network re
orded about adozen shower members � typi
ally too few for a me-teor shower identi�
ation. However, the a
tivity was
on
entrated on a short time interval of roughly twohours in an evening with minimum sporadi
 a
tivity, sothe shower was 
learly noti
eable. Sin
e it was never ob-served before, we �rst thought of a singular outburst. In

Figure 4 � A
tivity pro�le of the O
tober Ursae Majoridsand the Leonis Minorids 2009.

Figure 5 � Long-term a
tivity pro�le of the O
toberCamelopardalids with high temporal resolution, based onobservations of the IMO Video Meteor Network in
luding2009.the next year, however, we 
on�rmed the hypothesis ofE. Lyytinen, that this is in fa
t an annual shower. Withthe expe
ted o�set of 6 hours, more than 40 showermembers were re
orded in a short time interval. In ourlast full analysis of the IMO Video Meteor Database,the shower was not found with the standard parame-ter set, be
ause it was mu
h too short for the appliedminimum shower duration 
riterion. Nonetheless, theO
tober Camelopardalids 
ould be identi�ed in the So-lar longitude interval 192�193 degrees with a maximumvideo rate of 2.0 (Molau & Rendtel, 2009).Based on the 
omplete IMO Video Meteor Databasein
luding the 2009 data, we have now obtained a hightemporal resolution a
tivity pro�le from the shower.Between Solar longitudes 191 and 194, the number ofO
tober Camelopardalids (214 in total) and sporadi
meteors (3 592 in total) was determined in bins of 0.1degrees Solar longitude (about 2.5 hours). The resultis presented in Figure 5. Despite the short intervallength, the pro�le shows remarkably little s
atter. TheOCT are only a
tive between Solar longitude 192 .◦5 and
192 .◦8, i.e. within about 5 to 6 hours of time. The a
tiv-ity outside this interval is the sporadi
 ba
kground, i.e.meteors that mat
hed only by 
han
e the OCT radiant.At maximum (in the Solar longitude interval 192 .◦6�
192 .◦7) the shower rea
hes about half the sporadi
 me-teor 
ount. In other words, every �fth re
orded meteorin that interval was an O
tober Camelopardalid.
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ontributing to O
tober 2009 data of the IMO Video Meteor Network.Code Name Pla
e Camera FOV LM Nights Time (h) MeteorsBENOR Benitez-S. Las Palmas TIMES4 (1.4/50) ⊘ 20
◦ 3 mag 20 100.5 319TIMES5 (0.95/50) ⊘ 10
◦ 3 mag 18 72.5 131BRIBE Brinkmann Herne HERMINE (0.8/6) ⊘ 55
◦ 3 mag 22 109.1 633CASFL Castellani Monte Baldo BMH1 (0.8/6) ⊘ 55
◦ 3 mag 16 101.2 453BMH2 (0.8/6) ⊘ 55
◦ 3 mag 16 113.1 613CRIST Crivello Valbrevenna C3P8 (0.8/3.8) ⊘ 80
◦ 3 mag 25 173.3 1 207STG38 (0.8/3.8) ⊘ 80
◦ 3 mag 26 138.1 467ELTMA Eltri Venezia MET38 (0.8/3.8) ⊘ 80
◦ 3 mag 16 121.0 722GONRU Gon
alves Tomar TEMPLAR1 (0.8/6) ⊘ 55
◦ 3 mag 25 188.1 1 235TEMPLAR2 (0.8/6) ⊘ 55
◦ 3 mag 25 176.0 728GOVMI Govedi£ Sredi²£e ORION2 (0.8/8) ⊘ 42
◦ 4 mag 19 84.2 354ob DraviHERCA Hergenrother Tu
son SALSA (1.2/4) ⊘ 80
◦ 3 mag 26 180.0 692SALSA2 (1.2/4) ⊘ 80
◦ 3 mag 27 192.2 919HINWO Hinz Brannenburg AKM2 (0.85/25) ⊘ 32
◦ 6 mag 10 55.5 465JOBKL Jobse Oostkapelle BETSY2 (1.2/85) ⊘ 25
◦ 7 mag 15 115.8 923KACJA Ka
 Kostanjeve
 METKA (0.8/8) ⊘ 42
◦ 4 mag 11 62.3 200Ljubljana ORION1 (0.8/8) ⊘ 42
◦ 4 mag 23 97.6 427Kamnik REZIKA (0.8/6) ⊘ 55
◦ 3 mag 1 6.5 75KOSDE Kos
hny Noord- TEC1 (1.4/12) ⊘ 30
◦ 4 mag 6 23.8 67wijkerhoutLUNRO Lunsford Chula Vista BOCAM (1.4/50) ⊘ 60
◦ 6 mag 22 155.8 1 587MOLSI Molau Seysdorf AVIS2 (1.4/50) ⊘ 60
◦ 6 mag 9 53.1 806MINCAM1 (0.8/8) ⊘ 42
◦ 4 mag 19 91.6 488Ketzür REMO1 (0.8/3.8) ⊘ 80
◦ 3 mag 22 99.1 521REMO2 (0.8/3.8) ⊘ 80
◦ 3 mag 20 69.3 220OCHPA O
hner Albiano ALBIANO (1.2/4.5) ⊘ 68
◦ 3 mag 24 164.0 794SCHHA S
hremmer Niederkrü
hten DORAEMON (0.8/3.8) ⊘ 80
◦ 3 mag 18 91.9 459SLAST Slave
 Ljubljana KAYAK1 (1.8/28) ⊘ 50
◦ 4 mag 15 79.7 178STOEN Stomeo S
orze MIN38 (0.8/3.8) ⊘ 80
◦ 3 mag 22 163.7 1 360NOA38 (0.8/3.8) ⊘ 80
◦ 3 mag 23 142.8 791SCO38 (0.8/3.8) ⊘ 80
◦ 3 mag 24 174.7 1 708STRJO Strunk Herford MINCAM2 (0.8/6) ⊘ 55
◦ 3 mag 20 92.1 362MINCAM3 (0.8/8) ⊘ 42
◦ 4 mag 15 76.1 309MINCAM5 (0.8/6) ⊘ 55
◦ 3 mag 18 109.1 677TEPIS Tepli
zky Budapest HUMOB (0.8/3.8) ⊘ 80
◦ 3 mag 7 50.0 134YRJIL Yrjölä Kuusankoski FINEXCAM (0.8/6) ⊘ 55
◦ 3 mag 14 100.7 598Overall 31 3 824.5 21 622Referen
esInternational Meteor Organization (2009).�Orionids 2009: visual data qui
klook�.http://www.imo.net/live/orionids2009 .Jenniskens P., Moilanen J., Lyytinen E., Yrjölä I., andBrower J. (2005). �The 2005 O
tober 5 outburst ofO
tober Camelopardalids�. WGN, Journal of theIMO, 33:5, 125�128.Jopek T. J. (2009). �IAU Meteor Data Center�.http://www.astro.amu.edu.pl/∼jopek/MDC2007 .Molau S. and Rendtel J. (2009). �A 
omprehensive listof meteor showers obtained from 10 years of ob-servations with the IMO Video Meteor Network�.WGN, Journal of the IMO, 37:4, 98�121.

Uehara S., SonotaCo, Fujiwara Y., Furukawa T., In-oue H., Kageyama K., Maeda K., Muroishi H.,Okamoto S., Masuzawa T., Sekigu
hi T., ShimizuM., and Yamakawa H. (2006). �Dete
tion of O
to-ber Ursa Majorids in 2006�. WGN, Journal of theIMO, 34:6, 157�162.Handling Editor: Javor Ka
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t: Meteori
 imagery asso
iated with the death ofJohn Brown in 1859George J. Drobno
k 1, Alastair M
Beath 2 and Andrei Dorian Gheorghe 3An examination is made of metaphori
al meteor imagery used in 
onjun
tion with the death of Ameri
ananti-slavery a
tivist John Brown, who was exe
uted in De
ember 1859. Su
h imagery 
ontinues to be used inthis regard into the 21st 
entury.Re
eived 2009 O
tober 101 Introdu
tionAt the 2008 IMC, we presented some notes on the pe-riod around 1859�60 as part of a dis
ussion 
onne
t-ing modernity to that period in terms of meteor andmeteor s
ien
e beliefs (M
Beath et al., forth
oming).One element from that was how meteori
 imagery hadbeen introdu
ed by various people as a metaphor for thelater a
tions of abolitionist John Brown (1800�1859) inAmeri
a, when trying to free the slaves there. Su
himagery has persisted in the tales surrounding Browneven down to the present day. As hoped in the IMCarti
le, we have returned to examine this in more detailhere, timed to 
ommemorate the 150th anniversary ofBrown's exe
ution, in De
ember 1859.2 John BrownJohn Brown was born in Torrington, Conne
ti
ut, USA,in 1800. He worked at various trades, in
luding as atanner, land surveyor, shepherd and farmer. He wasmarried twi
e and had 20 
hildren. In his adult life, hebelieved he had been given a holy mission to free slavesand abolish slavery, and spent mu
h of his time workingtowards that end, along with his sons. Groups of freedslaves were es
orted to safety, for example to Canada,as Canada, being then a British dominion, had had noslavery sin
e Britain ended it in 1807.From about 1849, Brown be
ame parti
ularly proneto using for
e in pursuit of his abolitionist goals. In1854, �ve of his sons moved to Kansas, where Brownjoined them the next year, and they be
ame embroiledin the violen
e of the Kansas border 
on�i
t, betweengroups of pro- and anti-slavery supporters. Brown be-
ame a leader in this raiding warfare, where his a
-tions made him notorious as `the terror of the Mis-souri border'. His home was burnt down in 1856, andone of his sons killed, after whi
h he led an atta
k onPottawatomie, or Ottawa, Creek in Franklin County,Kansas with four of his other sons on 1856 May 24.They killed �ve pro-slavery men there, in retaliation fora pro-slavery group's sa
king of the slave-free town ofLawren
e three days earlier. He earned the ni
kname`Osawatomie Brown' or `Old Brown of Osawatomie' af-1213 South Je�erson Street, Mount Union, PA 17066, USA.Email: drobno
k�penn.
om212a Prior's Walk, Morpeth, Northumberland, NE61 2RF,England, UK. Email: meteor�popastro.
om3Bd. Tineretului 53, bl. 65, ap. 40, se
t. 4, Bu
ure³ti, Roma-nia. Email: agdsarm�gmail.
omIMO bib
ode WGN-376-drobno
k-brownNASA-ADS bib
ode 2009JIMO...37..191D

ter he led a stand at Osawatomie in August 1856 againsta pro-slavery raid from Missouri. Overall more than 200people were killed in Kansas alone during this unstableperiod, though other equally violent, if more isolated,in
idents 
onne
ted with slavery and its abolition tookpla
e elsewhere in Ameri
a in the run-up to the 1856presidential ele
tion and afterwards.After the Kansas 
on�i
t ended, Brown moved toIowa, where he was involved in training troops, beforesetting up a stronghold in the mountains of Virginia asa refuge for runaway slaves. The �nal a
ts of his life 
en-tred around his leading an armed group of 22 men fromPennsylvania in an atta
k on the town of Harper's Ferry,Virginia (sin
e 1862 July, West Virginia) on 1859 O
to-ber 17. His intention was to free slaves there, and useit as a rallying-point for the abolitionist 
ause. As were
ounted previously (op. 
it.), after seizing the US ar-moury and arsenal, Brown's for
e was besieged there byUS marines, with only �ve of his party es
aping deathor 
apture on O
tober 19. Though wounded, Brownwas imprisoned and tried at Charlestown, Virginia, on
harges of treason, murder and 
onspiring with slaves.He refused to defend himself at his trial, saying onlythat God had given him a mission to free slaves. Hewas found guilty, and 
ondemned to death, a senten
ethat was 
arried out on 1859 De
ember 2. It is said thaton his way to the s
a�old, his last a
tion was to kiss abla
k baby.Following his exe
ution, he seemed to have been re-garded either as an insane 
riminal (indeed, seventeena�davits were presented to the Governor of Virginiaduring his trial to the e�e
t Brown was believed insane),or a martyr to the 
ause of abolitionism. Modernly, itis primarily the latter aspe
t whi
h holds sway, in thatalthough his a
tions might today be seen as those ofa terrorist, his 
ause is equally seen to have been just.Even immediately after his death, he had be
ome animmortal �gure, as Thomas B Bishop's famous mar
h-ing song 
ommemorating the Harper's Ferry raid indi-
ated, by the line that while �John Brown's body liesa-mouldering in the grave, his soul goes mar
hing on.�A little later, Julia Ward Howe (who be
ame an Ameri-
an su�ragette) wrote fresh words for the tune, as �TheBattle Hymn of the Republi
�.Various texts have dis
ussed John Brown's life andtimes in detail, but we found two 19th-
entury works es-pe
ially interesting, as based on memories of the events,Webb (1861) and Sanborn (1885), both of whi
h are alsoavailable online. Figure 1 shows Brown's appearan
e inthe year of his death.
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Figure 1 � A photograph of John Brown in 1859, attributedto Bla
k & Bat
helder, from the United States' Library ofCongress. Brown's 
hara
teristi
 high-brushed hair and fan-shaped beard give him a dynami
, quite 
ometary or me-teori
 look, something that Melville's poem �The Portent�drew attention to (
f. M
Beath et al., forth
oming).3 Brown be
omes meteori
As we des
ribed before (M
Beath et al., forth
oming),author Herman Melville wrote a poem in 1859, �ThePortent�, spe
i�
ally about John Brown's exe
ution,whi
h des
ribed him as �The meteor of the war�, thatis the Ameri
an Civil War of 1861�65, in the fashionfrom an
ient times whereby meteors were seen as por-tentous events. We also detailed how Ameri
an poetWalt Whitman had in
luded Brown's death as one ofa whole series of portents foretelling the Civil War inhis poem �Year of Meteors (1859�60)�, in whi
h he alsoin
luded a 
omet, probably C/1860 M1, and a �strangehuge meteor pro
ession�, probably a brilliant, very long�reball widely seen a
ross the northeastern part of theUSA from Minnesota to Long Island, New York, and farout into the western Atlanti
, on 1860 July 20, one offour spe
ta
ular �reballs seen and widely-reported fromeastern Ameri
a between 1859 November to 1860 Au-gust. These two items were just part of a general trendtowards per
eiving Brown metaphori
ally as a meteorfor the 
oming 
on�i
t, in some 
ases a literal sparkthat would ignite it, as we brie�y indi
ated earlier bymentioning in-passing 
omments by Ameri
an essayistHenry D. Thoreau and the Reverend J. Sella Martin, toboth of whom we now return.

Thoreau produ
ed a lengthy essay �The Last Daysof John Brown� whi
h was published in his book �Mis-
ellanies� (Thoreau, 
ir
a 1863) in whi
h he revisitedhis original 
omment regarding Brown, written in hisjournal on 1859 De
ember 5 to begin the pie
e:�John Brown's 
areer for the last six weeks of his lifewas meteor-like, �ashing through the darkness in whi
hwe live. I know of nothing so mira
ulous in our history.�Towards the essay's end, he returned to the theme,but this time regarding Brown's dead body being re-turned home by train for burial:�What a transit was that of his horizontal bodyalone, but just 
ut down from the gallows-tree! We readthat at su
h a time it passed through Philadelphia, andby Saturday night had rea
hed New York. Thus likea meteor it shot through the Union from the Southernregions toward the North! No su
h freight had the 
arsborne sin
e they 
arried him southward alive.�This determination to push the limits of the meta-phor was seen too in the Rev. Martin's publi
 address,delivered at the Joy Street Baptist Chur
h in Boston,Massa
husetts on the day of Brown's exe
ution, wherea day of mourning was held 
ommemorating the event.His spee
h was reported in full in the anti-slavery jour-nal �The Liberator� for 1859 De
ember 9 (the text avail-able via http://
hnm.gmu.edu/lostmuseum/lm/143/). To-wards the end of his address, he made the followingremarks:�I 
lose by saying, my friends, that John Brown. . .shall slay more in his death than he ever slew in all hislife. It is thought by the slaves � and it is a beauti-ful 
on
eit, though 
oming from slaves � that the me-teors from the heavens are sparks that. . . strike uponthe 
raters of vol
anoes, and that is the 
ause of theireruption. From the �rmament of Providen
e today, ameteor has fallen. It has fallen upon the vol
ano ofAmeri
an sympathies, and though, for awhile, it mayseem to sleep, yet its igneous power shall 
ommuni-
ate. . . to the slumbering might of the vol
ano, and itshall burst forth in one general 
on�agration of revolu-tion that shall bring about universal freedom.�There is little doubt in the importan
e atta
hed toBrown's death here, aside from a fas
inating insight intoa meteor belief attributed to the slaves, originating per-haps in Afri
a, or possibly the West Indies where manyslaves were used in the produ
tion of sugar 
ane, andwhere there are still a
tive vol
anoes today.On the day John Brown's trial began, 1859 O
to-ber 27, The New York Times newspaper reprised eventsbehind it under the heading �John Brown's Work�. Onepassage 
ombined the portentous meteori
 imagerylinked to Brown, with the raid's per
eived signi�
an
eto both the slave-free northern states, and the slave-holding southern ones:�In and of itself it [the raid℄ is simply an angry me-teor shot athwart the sky, by whi
h slaveholders andslaves alike seem to have been not unreasonably ap-palled, and whi
h has startled the North, we feel war-ranted in saying, quite as thoroughly as the South. It isa portent 
ertainly not to be lightly pondered, that su
ha grotesquely frightful episode should have been possi-
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urrent history; but if we are to pro�t by thesho
k it has administered, we must honestly look thefa
t in the fa
e, that the o

urren
e shows us, as noth-ing else 
ould, what vast possibilities of evil sleep in ourangry se
tional polities.�The `meteor shot athwart the sky' 
omment seems tobe a paraphrase of a line in Canto II of Alexander Pope's1717 epi
 poem, �The Rape of the Lo
k� � �Pursue theStars that shoot athwart the Night� (e.g. Fuller, 2008,p. 20) � whi
h notable poem's meteori
 imagery we hopeto return to in future.Another 
ontemporary of John Brown's, DavidHunter Stother, repeated a variant of Martin's `vol-
ani
 meteor' 
on
ept in a le
ture at Cleveland, Ohio in1868, 
on
erning his experien
es at the time of Brown'sraid and 
apture at Harper's Ferry, and where he wastaken to Brown's 
ell to 
omplete a sket
h he had be-gun earlier. He was a

ompanied by a young Lieu-tenant, J. E. B. Stuart, later the famous Confederate
avalry general, who explained to Stother in forthrightterms just who Brown was, linking him to the atro
i-ties in Kansas. From his own hand-written le
ture notes(Stother, 1868, p. 10):�Now for the �rst time the truth �ashed upon me �this was indeed an Abolition raid, a �aming meteor, dis-
harged from the 
rater of that remote Vol
ani
 Kansasand bursting in the midst of our unsuspe
ting & pea
e-ful 
ommunity like a red-hot aerolite falling from somedistant ruined world � I understood the thing at last.�Stother, like The New York Times, saw the raid, notjust Brown, as a meteori
 event, but with Stother, theevent was 
ast out as if from a vol
ano that way, ratherthan the eruption being sparked by a meteor as Martindis
ussed. Stother employed the 
on
ept of a hot mete-orite landing with an ability to start a 
on�agration to
on
lude with how signi�
ant he realized the event tohave been.The power of the metaphori
al language used in allthese 
ases leaves a de�nite impression of the signif-i
an
e atta
hed to Brown's atta
k on Harper's Ferryand what followed it, as per
eived by the various 
om-mentators. The 
luster of real �reballs seen in 1859�60 passed qui
kly into the general publi
 
ons
iousnessthanks to arti
les in the popular press, in
luding jour-nals su
h as `S
ienti�
 Ameri
an' (whose arti
le �TheYear of Great Meteors� in 1860 September enabled usto identify the four, main, genuinely meteori
 eventsof the period in our previous paper). The 
omets ofthe time too seemed to 
luster, in
luding the great Do-nati's of 1858�59 (C/1858 L1). With the overall turnof histori
al events, these 
elestial o

urren
es helpedheighten the e�e
t on the so
ial and 
ultural fabri
 ofAmeri
an life of the period just before the Civil War.Whether they would have been seen so without the im-pending 
on�i
t is another matter, sin
e in Europe, forinstan
e, where no similarly major so
ial upheaval wasapparent at this time, what meteors and 
omet obser-vations were made were per
eived more as 
uriosities toex
ite s
ienti�
 interest, than portents of any kind.

4 Brown's meteori
 in�uen
e lives onStother's 
omments indi
ated that the metaphori
al me-teori
 asso
iations with John Brown's death persistedbeyond the end of the Civil War, and indeed 
ontinueto do so. However, the late 1890s brought a fresh, butmore physi
al, 
onne
tion, this time with a meteorite.In 1896, an arti
le appeared in the Ameri
an pressabout a `meteor' striking a 
abin near Ottawa Creek,the 
abin whi
h by then had be
ome a monument toJohn Brown, as believed to be where he had stayedduring his `Bloody Kansas' days in the area. On 1897May 29, the �Rantoul (KS) Citizen� newspaper (Page 4,Column 1; available at: www.franklin
ountykansas.net/quarterlyonline.htm; see also Nutt, 2000). published apie
e of investigative journalism on this 
laimed event,as �Meteor fall's destroying John Brown's Cabin!� Thearti
le des
ribed the `impa
t event' as having 
reatedinterest from various eastern United States universitiesand museums, who had sent s
ientists and brokers tose
ure the meteorite. It went on to des
ribe that theevent had been a hoax, as it appeared a railway engineerhad been spe
ulating about what might have happenedif a `meteor' had hit a stru
ture near Ottawa Creek. Histhoughts were pi
ked up by a lo
al newspaper, and bythe year's end it had be
ome a legend!Despite this `hoax' 
laim, it seems the engineer'sspe
ulation had 
ome about be
ause of a genuine me-teorite fall in the Ottawa Creek area, on 1896 April 9,as des
ribed in both the �Ottawa Weekly Times� andthe �Ottawa Weekly Herald� for 1896 April 16, withpi
tures of the meteorite and where it had been found.No buildings were stru
k, though a farmer, Joe Bla
k,who was nearby at the time, heard the soni
 booms andgrabbed onto a tree, thinking there was tornado 
om-ing, given that su
h events are relatively 
ommon inKansas (
f. Mason & Wik, 1961).Eighty years after Brown's exe
ution, Ameri
an art-ist John Steuart Curry (1897�1946) was working on anoil painting of Brown's `Bloody Kansas' days, �Tragi
Prelude� from 1938�1940 (Figure 2). While highly styl-ized, and ana
hronisti
ally representative rather thanwholly realisti
, Brown's distin
tive �gure is 
entral tothe 
omposition (period images show him with darkhair, and beardless, during his time in Kansas, for in-stan
e). The light behind him emphasizes his porten-tous nature, along with the ba
kground tornado and thewall of �ames to his left and right as viewed. The latterpair seem to have been in�uen
ed by imagery from thetwo great Hollywood movies of 1939, �The Wizard ofOz�, where the heroine was magi
ally transported fromher home in Kansas by a terrifying tornado, and theAmeri
an Civil War epi
 �Gone With The Wind�, whi
hhas a very famous `wall of �ames' s
ene in one pla
e.The tornado works to reinfor
e the meteori
 metaphorfor Brown, sin
e as we dis
ussed previously (M
Beath etal., forth
oming) tornadoes were still being 
alled `me-teors' in `S
ienti�
 Ameri
an' in 1860, something notlost on 
ommentators during that period.Even a 
entury later, the link between John Brown'sdeath and meteori
 imagery was still being remembered
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Figure 2 � The oil painting �Tragi
 Prelude� by John Steuart Curry.in Ameri
a, thanks to the preserved thoughts of thevarious mid 19th 
entury 
ommentators. An item wede
ided to use here, rather than in our re
ent notesfrom the Proje
t's `Musi
al Meteors' strand presentedat the 2009 IMC (M
Beath & Gheorghe, forth
oming),
ame from the lyri
s to a tra
k from Ran
id, on their�Ran
id 2000� album, entitled �Meteor of War�:�John Brown set the tone � he was a meteor in aguilty land, Abolitionist understand freedom to the de-spondent man, Grant said you're either one, a patriotor a traitor's son. It's a sanguinary 
on
lusion�.Still more re
ently, during the late stages of resear
hfor this arti
le, we learnt we were not alone in modernlyredis
overing this 
onne
tion between John Brown andmeteors, in the form of a Master of Arts thesis publishedonline, �From Man to Meteors, 19th 
entury Ameri
anwriters and the �gure of John Brown� (Benigni, 2007).Benigni's third 
hapter was of parti
ular interest to us,�Making Metaphors of Meteors�, as dealing with Whit-man, Melville and John Brown.5 Con
lusionJohn Brown's own surviving writings, and those of hisfollowers, made quite 
lear that he never saw himselfor his a
tions as meteori
 at all, nor was he in�uen
edby a belief in portents in the sky. His 
on
erns weremu
h more earthly and human, and his driving beliefwas in the abolition of slavery. The metaphori
al 
on-ne
tions we have dis
ussed were instead generated andsustained by others who took a far less a
tive role insu
h matters, if at all, prior to Brown's death. In thatevent's aftermath however, this 
onne
tion was used tohelp push forward the eventual abolition of slavery inall of Ameri
a.
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2009 Geminids from Australia

2009 Geminids as seen from the Leon Mow Dark Sky Site in Victoria (Australia). Canon 5D mkII was
used, set at ISO 3200 for 2-hours worth of 8-second exposures through a 24-mm f/1.4 lens wide open, all

mounted on a Vixen GP-DX equatorial mount. These images were stacked against a single 2-minute
exposure to capture the surrounding stars and the Milky Way. Bottom plot is provided to help identify

34 Geminids present in the top image. Photo credit: Phil Hart (http://www.philhart.com).


