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WGN, the Journal of the IMO 33:4 (2005) 93EditorialChris TraynerWebsiteThe IMO has had a website for years. It has done its job well, but by present-day standards it has started tolook a bit dowdy. Some of you will have known that there was ativity behind the senes to improve it. This hasborne fruit, and the revised IMO website is now live. It is at the same address, www.imo.net, but has a new,leaner and more elegant look.This has been a large projet and has taken many months to omplete. Most of this work has been done byLu Bastiaens in Belgium. Others have helped, inluding Rainer Arlt, Geert Barentsen, Glenn van Olmen andCis Verbeek. Lu emphasises that he welomes feedbak to webmaster�imo.net.One of the advantages of our internet-based global village is that we an share information. This is truewhen inputting it, as well as when reading it. The new website inludes an on-line report form for meteorobservations. Using this will avoid leaving out that one piee of information whih others �nd essential. It is athttp://www.imo.net/visual/report/eletroni, though of ourse it is linked to from the general website.IMCThe 2005 International Meteor Conferene is almost upon us. Those who have been to IMCs before will knowthat they are enjoyable opportunities to talk fae-to-fae with people we normally meet only on paper or byemail. I look forward to seeing you in Belgium. Those who haven't booked an attend next year � details willprobably be announed around the turn of the year.BibodesIn the last issue we announed the introdution of IMO bibodes, and these are now printed at the bottom ofevery paper. With this issue we are also adding the bibodes that NASA-ADS (the Astrophysial DatabaseServie, http://adswww.harvard.edu/ ) uses. This proedure has been agreed with ADS; I am grateful toCarolyn Stern Grant, of ADS at Harvard, for her help in setting this up.

IMO bibode WGN-334-editorial NASA-ADS bibode 2005JIMO...33...93T



94 WGN, the Journal of the IMO 33:4 (2005)Ongoing meteor workThe April ζ-Draonids and �reball over JapanAlexandra Terentjeva 1,2 and Sergej Barabanov 1,3A �reball photographed by the Japanese Fireball Network on 1994 May 8 (Shimoda et al, 1995) was aused bythe known April ζ-Draonid meteor shower (No. 47 in Terentjeva, 1967).1 IntrodutionShimoda et al. (1995) reported that a �reball of mag-nitude about −8 was photographed by the JapaneseFireball Network on 1994 May 8, 17h46m50s UT andpresented the results of orbital alulations. The or-bit of the meteoroid that produed this �reball with anaphelion (q′ = 4.737 AU) near Jupiter's orbit and a per-ihelion (q = 0.985 AU) near the Earth's orbit has a largeinlination (i = 39 .◦6) (Table 1). Among objets withsimilar orbits the asteroids are almost absent. Theirportion with i > 30◦ is less than 1%.2 Researh resultsIn the atalogue of �reball streams (Terentjeva, 1989,1990), no �reball streams exist assoiated with this �re-ball. However, researh into orbital elements of minormeteorid streams with known atalogues showed thatthe �reball observed in Japan belongs to the ζ-Draonidmeteoroid stream (No. 47 in Terentjeva, 1967). Thismeteor shower has ativity from April 2 to 25 (Table1). The May, June, August and September ζ-Draonids(Nos. 88, 91, 110, 126 in Terentjeva, 1966) all exist. Inthis ase it is the April ζ-Draonid meteor shower.A searh for asteroids related to the ζ-Draonid me-teoroid stream and the �reball that �ew over Japanwas not suessful. Of all the asteroids (total num-ber 264 759 on 2004 November 24), none have similarorbital elements and theoretial radiant oordinates forthe given period of visibility.As is well known, Astapovih revised an enormousamount of observational data on XIX entury meteorradiants, olleted by Denning during 1833�1899. Den-ning's atalogue inludes 4 367 radiants, obtained fromobservations of 120 000 meteors over a 67 year interval.Astapovih was able, through a srupulous ritial anal-ysis of the material, to exlude a large number of falseradiants, whih had been derived formally without tak-ing into aount a number of neessary riteria. Thatpainstaking work resulted in `The Prinipal Catalogueof XIX Century Meteor Radiants' (Astapovih, 1956),ontaining the data on 887 radiants of meteor showers.In this atalogue Astapovih gives the oordinates of1Institute of Astronomy, Russian Aademy of Sienes, Pyat-nitskaya ul. 48, Mosow, 119017 Russia.2E-mail: ater�inasan.ru3E-mail: sbarabanov�inasan.ruIMO bibode WGN-334-terentjeva-draonidsNASA-ADS bibode 2005JIMO...33...94T

the apparent radiant of the ζ-Draonid meteor shower(No. 596): α = 258�, δ = +61� (Equinox 1875.0)whih is ative from 9 to 25 April (daily shift ∆ > 0,diameter of radiation area D = 2�). Most visual obser-vations of this shower date from the last quarter of theXIX entury.Another interesting meteorite produing �reballphotographed by the Prairie Fireball Network on 1970Marh 15 relates to the ζ-Draonid meteor shower andthe �reball that �ew over Japan on 1994 May 8. Its me-teoroid had an initial mass of 8.2 kg. Maximum mag-nitude was reahed at an altitude of 48.7 km and wasequal to −9m.8 (MCrosky et al., 1978). With respetto this �reball (as for a whole series of other �reballs),the onlusion on the basis of light urve analysis wasthat the terminal mass was ≥ 1.4 kg. The populationof these objets with a total number of 39 and theirrelation with other Solar system minor bodies were in-vestigated by Terentjeva (1989).Among more than 60 000 radio meteor orbits avail-able at the IAU Meteor Data Center, the seven Har-vard radio orbits of meteor bodies belonging to the ζ-Draonids were found.All data are presented in Table 1 (next page), andorbits are shown in Figure 1 (following page).3 ConlusionThe studied minor bodies stream (probably of asteroidorigin) onsists of meteoroids with masses from a fra-tion of a gram to some kilograms. Those bodies meetthe Earth around the perihelion and in the desendingnodes of their orbits. On the Earth orbit (as long asall q ≃ 1 AU) they form a stream with a very narrowross-setion of 0.033 AU, but the range of longitudes ofdesending nodes is suh that the Earth remains in thisnarrow stream over a long period from Marh 15 to May8, i.e. 1.8 month. During this period (55 days), radi-ants of this meteoroid stream are loated in the Draoonstellation entirely in an ar of length 20 .◦5. Thedaily shift of radiant of the ombined meteor shower onaverage is ∆ = +0 .◦37.AknowledgmentsThis researh is supported by Ministry of Industry, Si-ene and Tehnologies of Russia (Contrat Number40.022.1.1.1108, February 1, 2002).
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Table 1 � The April ζ-Draonid meteor streamName Date (UT) Corr. geoentri V∞ a e q q′ i ω Ω π Numberradiant km/s AU AU AU in Soure
α δ

ζ-Draonids Apr 2 - 25 262�.0 +60�.3 29.1 3.26 0.678 1.000 5.52 43�.7 187�.7 19�.1 206�.8 47 [1℄Fireball 1970 Mar 15.176 237.2 +63.2 26.5 2.56 0.62 0.969 4.15 38.1 201.3 354 195.3 [2℄Fireball 1994 May 8.741 301.6 +72.4 27.0 2.861 0.657 0.9851 4.737 39.6 158.5 48.0 206.5 [3℄* 1969 Mar 23.569 246 +70 23.3 2.578 0.615 0.993 4.16 32.5 188.9 2.5 191.4 3674 [4℄* 1969 Mar 24.656 254 +63 27.6 3.050 0.675 0.991 5.11 41.0 190.2 3.6 193.8 3865 [4℄* 1969 Apr 8.576 256 +63 27.4 3.322 0.700 0.997 5.65 40.3 189.2 18.3 207.5 4382 [4℄* 1965 Apr 9.007 243 +72 22.2 2.672 0.626 0.999 4.34 29.8 185.2 18.7 203.9 14901 [4℄* 1963 Apr 10.681 266 +65 25.7 2.531 0.604 1.002 4.06 38.3 181.5 19.9 201.4 7465 [4℄* 1962 Apr 11.752 277 +74 23.3 2.752 0.637 0.999 4.51 32.5 172.0 21.2 193.2 2167 [4℄* 1962 May 8.644 299 +67 28.4 2.591 0.619 0.987 4.19 43.7 160.6 47.4 208.0 2338 [4℄Note: The * sign designates radio meteor orbits. For the radio meteors the apparent oordinates of radiantsare given. All orbital elements and oordinates of radiants are referred to the 1950.0 equinox, but the�reball 1994 May 8 is referred to the 2000.0 equinox.Soures: [1℄ � Terentjeva (1967); [2℄ � MCrosky et al. (1978); [3℄ � Shimoda et al. (1995); [4℄ � Lindblad (1994).
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Figure 1 � The April ζ-Draonid meteor stream. 1 � ζ-Draonids; 2 � Fireball on 1970 Marh 15; 3 � Fireball on 1994May 8; Broken lines � 7 radio meteor orbits. Orbits superimposed on the elipti plane.ReferenesAstapovih I. (1956). The prinipal atalogue of XIXentury meteor radiants. AN Turkmenskoj SSRPubl., Ashkhabad. (In Russian).Lindblad B. (1994). Doumentation of Meteor dataavailable at the IAU Meteor Data Center. LundObservatory, Lund, Sweden.MCrosky R., Shao C.-Y., and Posen A. (1978).�Prairie Network �reball data. I. Summary andorbits�. Meteoritika, 37, 44�59. (In Russian).Shimoda C., Nagao M., Suzuki S., Ohtsuka K., andShiba Y. (1995). �Fireball over JapanMay 8, 1994,
17h46m50s UT�. WGN, 23:6, 245�246.

Terentjeva A. K. (1966). �Minor meteor streams�.Issledovanie Meteorov (Ser. Result. Issled. MGP),1, 62�132. (In Russian).Terentjeva A. K. (1967). �Orbits of minor meteorstreams�. Astron. Tsirk. AN SSSR, 423, 1�7.Terentjeva A. K. (1989). �Fireball streams�. WGN,17:6, 242�245.Terentjeva A. K. (1990). �Fireball streams�. In Aster-oids, Comets, Meteors III, pages 579�584. Upp-sala University, Sweden.



WGN, the Journal of the IMO 33:4 (2005) 97SPA Meteor Setion Results: January-Marh 2003Alastair MBeath 1Analyses and disussions from results olleted by the SPA Meteor Setion from January to Marh 2003 arepresented. Comments on the ontinuing, indeed worsening, problems of radio meteor observing are given,together with brief remarks on further minor revisions to these report artiles. The Setion's �nal 2003Quadrantid results are inluded. The radio results are unhanged from those previously published, with threeprobable maxima at: 12h ± 1h UT on January 3 (λ⊙ (eq. 2000.0) = 282 .◦65 ± 0 .◦042; weak and not wellon�rmed); 23h15m ± 4h UT on January 3 (λ⊙ = 283 .◦128 ± 0 .◦17; the strongest peak, but not learly de�ned);and 10h±2h UT on January 4 (λ⊙ = 283 .◦585±0 .◦085; well on�rmed, although weaker than the ∼ 23h UT one).Visually, two maxima were found, the marginally stronger at 01h30m UT on January 4 (λ⊙ = 283 .◦56, meanZHR = 90± 16 ), the other at ∼ 10h ± 0 .h5 UT on January 4 (λ⊙ = 283 .◦58± 0 .◦021, mean ZHR at 10h30m UT
= 77 ± 14). Other signi�ant highlights from the quarter were some interesting single-observer results on the
γ-Normids in Marh, and a number of �reball, meteorite, and unusual meteori non-event, reports, inluding apossible medium wave radio detetion of a simultaneous �reball sound on February 1/2, a nonexistent `meteorstorm' report from February 9/10, some fasinating details on the infrasound detetion of a �reball seen fromthe Netherlands and southern England on February 19/20 at 18h13m UT, and the Park Forest meteorite fallover the ity of Chiago, USA, on Marh 26/27.Reeived 2004 August 211 IntrodutionThe quarter's main highlight promised to be the per-fetly moonless Quadrantid epoh, although as outlinedalready in the Setion's preliminary report (MBeath,
2003b), onditions were not ideal for either our visual orradio observers. Final details from the Setion's view ofthe 2003 Quadrantids are given here, along with otherhighlights from January to Marh, notably a numberof �reball and meteorite events, a few meteori odditiesand non-events, plus an interesting run of γ-Normiddata from an observer in Australia.Information on the revised shedule of these resultsartiles, inluding notes on the amended programmefor handling the raw radio data, was all given previ-ously (MBeath, 2004). The methods outlined there re-mained valid throughout 2003. In general, an inreasednumber of radio observers enountered less helpful ob-serving onditions during the year than previously. Theproblems of overnight transmitter shutdowns, partiu-larly for European observers, have been rehearsed re-peatedly in these papers in reent times. It is learthat the di�ulty is growing progressively worse, suhthat there seems now little real prospet that detailson shower maxima falling between roughly 23h�02h UTan be reovered from many European radio results.Several observers also had severe radio reeptionproblems generally. British radio observers have foundsuh for some time, ommonly produing very `spiky'results graphs from this ountry, and investigations sug-gest this e�et is due to the growing amount of un-shielded broadast noise emissions from various eletri-al devies, espeially where these are in relatively loseproximity to one another. In other words, the problemsstem from the modern urban and suburban environ-112a Prior's Walk, Morpeth, Northumberland, NE61 2RF,England, UK. Email: meteor�popastro.omIMO bibode WGN-334-mbeath-spams2003aNASA-ADS bibode 2005JIMO...33...97M

ments most observers live, work and observe in. Some ofthe Radio Meteor Observation Bulletin (RMOB) work-ers, and others reporting radio data to the Setion, havetried moving equipment, hanging frequenies, using �l-ters or other shielding devies, but typially with lim-ited suess. One, Mihael Kroil of the Czeh Repub-li, wrote in 2003 May's RMOB (issue 118) that he haddeided to stop radio meteor monitoring beause of justsuh di�ulties. It is lear looking at the hanging listof names of those providing radio reports over the years,as well as from personal orrespondene, that he is farfrom the only one to have made this deision.Obviously, this is not a healthy state of a�airs. Ouradmiration must go to all those who ontinue to attemptmonitoring radio meteors in the fae of these problems,and in the knowledge of how extremely awkward, andsometimes unreliable, the analysis of radio data remains(even without any reeption di�ulties). This is why allthe radio workers who provide data are listed in theseartiles, even though some of their data may be unus-able, sine as the old adage has it, `it is better to havetried and failed, than never to have tried at all.'One hange has been made to these quarterly re-ports for 2003, onerning the video data. Although theamount of suh material has inreased dramatially inreent times, very little of the information the Setionhas reeived provided anything other than hours andtotal trail numbers reorded. This was not felt usefulenough to warrant ontinued reporting. Consequentlyin future, only that video data where numbers of spe-i� shower and sporadi meteors have been given overa partiular time interval, or where other derived infor-mation, suh as radiant details, was provided, will beinluded.2 The quarter's totals and observersTable 1 gives the monthly tallies for the �rst quarter of
2003.In the following lists of observers, those people ative



98 WGN, the Journal of the IMO 33:4 (2005)Table 1 � Visual, video and radio hours' totals, visual and video meteor numbers reorded (with a partial breakdown ofvisual types), per month. Of the video trails in January, 25 were Quadrantids.Month Visual QUA VIR Meteors Video Video meteors RadioJanuary 105h 772 1 1374 8 .h35 40 9444hFebruary 35 .h6 � 23 198 � � 7000hMarh 44 .h5 � 45 300 � � 7830honly during the Quadrantid period who were reordedearlier (MBeath, 2003b), are not re-listed here. Thosereporting sine, or who provided data at other timestoo, are given below.Radio results ame from Dirk Artoos (Belgium), theBelorussian Radio Observers (Ivan Bruykhanov, AlexeyGain, Roman Grabovsky, Zahar Lapitski, LeonidMolhanov and Kiril Ushakov; data via observer IvanSergey), Bob White (England), and the followingRMOB observers (website: www.rmob.org; data fromRMOBs 114�117, 2003 January to April inlusive, our-tesy of editor Chris Steyaert):Enri Fraile Algeiras (Spain), Mike Boshat (NovaSotia, Canada), Walter Boshin (Italy; with DiegoGanzini, Alessandro and Giuseppe Candolini), Je�Brower (Colorado, USA), Maurie de Meyere (Bel-gium), Thierry Duhagon (Frane), Minoru Ehara(Japan), Kenji Fujito (Japan), Ghent University(Belgium), Patrie Guérin (Frane), Steve Hansen(Massahussetts, USA), Mihael Kroil (Czeh Re-publi), Toshihide Miyake (Japan), Naoki Moriwaki(Japan), Stan Nelson (New Mexio, USA), RobertObraz (Croatia), Sadao Okamoto (Japan), RobertSavard (Quebe, Canada), Hironobu Shida (Japan),SKiYMET radar (Norway), Dave Swan (England),Istvan Teplizky (Hungary), Pierre Terrier (Frane),Yung Cheih (Gar�eld) Tsao (Taiwan, China), BrueYoung (Queensland, Australia).Visual observations were reeived from:Amerian Meteor Soiety (AMS; see their website:www.amsmeteors.org) reporters, details extratedfrom summaries in the AMS' journal Meteor Trails
20 (September 2003), via editor and ative observerBob Lunsford (California, USA): Mark Fox (Col-orado, USA), George Gliba (West Virginia, USA),Amir Hassanzadeh (Iran), Edwin Jones (Arizona,USA), Javor Ka (Slovenia), Thomas Lazuka (Illi-nois, USA), Felix Martinez (Virginia, USA), PaulMartshing (Iowa, USA), Brue MCurdy (Alberta,Canada), David Swann (Texas, USA), Kim Youmans(Georgia, USA); Arbeitskreis Meteore (AKM; web-site: www.meteoros.de) wathers, reported in theirjournal Meteoros 6 : 3�6 : 5(2003) inlusive, sentin by Ina Rendtel, in Germany where not stated:Frank Enzlein, Christoph Gerber, Daniel Grün, SvenNäther, Jürgen Rendtel, Roland Winkler, OliverWusk (Queensland, Australia); Terry Churms (Eng-land).3 JanuaryRadio details for the Quadrantids have not hanged sig-ni�antly sine the Setion's preliminary report on theshower was published (MBeath, 2003b). Thus the sug-

Figure 1 � Final mean Quadrantid ZHRs on 2003 January 3and 4, omputed using an assumed r = 2.1, for observationsmade where the LM was +5.0 or better (most no worsethan +5.5), loud over was less than 20%, and the radiantelevation was at least 10◦ (most had a minimum radiantelevation of 20◦), with standard error bars appended.gestion of �nding three probable radio maxima withinthe shower remains. These maxima were at: 12h ±

1h UT on January 3(λ⊙ = 282 .◦65± 0 .◦042), the weak-est and least well on�rmed; 23h15m ± 4h UT on Jan-uary 3(λ⊙ = 283 .◦128±0 .◦17), the strongest peak over-all, but whih timing ould not be losely established;and 10h±2h UT on January 4(λ⊙ = 283 .◦585±0 .◦085),a well-on�rmed peak, but not as strong as the ∼ 23hUT one.Additional visual results have allowed a reassess-ment of those �ndings however. The �nal magnitudedistribution (given in Table 2) has not substantiallyhanged, although the orreted Quadrantid mean mag-nitude value is marginally fainter now (+2.11 as op-posed to the preliminary +1.97).Figure 1 gives a revised graph of visual Quadran-tid ZHRs on January 3�4. Although there are now agood many more datapoints between 0h and 10h UTon January 4, some are still not ideally-derived, with afew using poor LM-value skies or where the Quadran-tid radiant elevation was low. This means there remainsome doubts over the exat values, and even relativestrengths, of some, but the pattern overall is probablyreasonably sound.Taking the strongest peak ZHR value of 90 ± 16 at
01h30m UT on January 4(λ⊙ = 283 .◦56), ZHRs re-mained at or above half this peak value for aroundtwelve hours, between January 3, 23h and January 4,
11h UT (λ⊙ = 283 .◦12 to 283 .◦63). Neither the start



WGN, the Journal of the IMO 33:4 (2005) 99Table 2 � Final global magnitude distributions for the 2003 Quadrantids and January sporadis seen under better skyonditions (loud over < 20%, LM = +5.5 or better), inluding mean LMs and m6.5 (the mean magnitude orreted toan LM +6.5 sky).Shower −3− −2 −1 0 +1 +2 +3 +4 +5+ Tot LM m6.5QUA 2 7.5 18.5 28 60.5 83.5 65 39 9 313 +6.26 +2.11SPO 0 0 0 4 11.5 22.5 30.5 22 12.5 103 +6.33 +3.10nor end of this interval were sharply-de�ned however.Towards the end, rates rose again to a seond visualmaximum at about 10h ± 0 .h5 UT on January 4(λ⊙ =
283 .◦58±0 .◦021), with the highest ZHRs found of 77±14at ∼ 10h30m UT. The �rst peak's data was unaltered,but the seond maximum was found to be marginallyweaker and a little later now than in the �rst analysis.Whether the preipitous ZHR drop immediately af-ter the seond peak was a genuine e�et or an artifatis a moot point, as the 11h30m UT datapoint resultedfrom just a single observer. The radio data ould beinterpreted as showing a very rapid deline in ativitybetween 11h and 13h UT, ertainly.Nothing in the �nal visual results supported a max-imum as early as ∼ 23h UT on January 3, as the radioresults implied. The radio data was a omputed esti-mate based on the mean peak times found in numerousdatasets, none of whih were able to give a lear on-sensus on a peak otherwise, so this is not too surprising.In giving suh a broad error band for the radio timing,an attempt to take this into aount had been made.Overall, a visual peak approximately 1.5h later than an-tiipated (using the predited January 4, 00h UT valuefrom (MBeath, 2003a, p. 2) seems the most likely mainQuadrantid maximum timing.Few viable radio datasets were available to allow areview of the January 20�26 period, hunting for anyativity from the possible minor January Coma Bereni-ids (f. (MBeath, 2001b)). Those that were gave noonsensus on when any minor peaks might have hap-pened within those dates, nor was anything beyond theusual diurnal ativity urves noted. Oddly, even theminor peak previously apparent around January 23�24(λ⊙ = 303◦�304◦), whih had been found for some years(MBeath, 2001a), did not seem to be present. As theperiod oinided with the waning gibbous Moon, it isunsurprising there are almost no visual data from thisepoh at all.Among a sattering of �reball reports during themonth, that around 19h51m UT on January 27�28 overNorth Afria, but widely seen from southern Spain, at-trated most interest. The Setion reeived a numberof asual and media reports from the expatriate Britishommunity in Andaluia on it, but the Spanish Pho-tographi Meteor Network produed the most detailedreport, in WGN (Trigo-Rodriguez et al., 2003), indiat-ing it reahed absolute magnitude −17 at best.4 FebruaryFebruary 1/2 brought a bright �reball report from asuburb of Cork ity in Ireland, at 01h40m UT. There

is nothing very unusual about this, and as the nightwas generally loudy, no other sightings of it were re-eived, whih is again rather ommonplae. What setthis event apart was that one witness outdoors saw themeteor and heard a relatively loud hissing noise simul-taneously, shortly before the �reball exploded in a late�are. Another witness at the same loation, but in-doors, heard the noise without being aware there waseven a �reball. A third witness indoors, but in anotherpart of the house, and listening to a radio tuned to BBCRadio Five Live (whih broadasts at 693 and 909 kHzon medium wave), reported that the signal was brie�yinterrupted by an unusual eletroni `whooshing' sound,e�etively at the same time as the other two witnessesreported hearing their noises. While the medium waveradio band is subjet to all manner of atmospheri in-terferene overnight, the witness realised this was some-thing signi�antly di�erent to those `normal' e�ets. Inthe absene of other data, it is di�ult to be ertain,but the outdoor witness desribed the meteor's trak asheading diretly towards/over the house, so it ertainlyseems plausible this may represent a new potential fre-queny for some simultaneous meteor sounds to be de-teted at, perhaps suggesting a broader frequeny rangeis involved than just the VLF/ELF ones that have beenimpliated previously. This does assume that all threewitnesses deteted the same sound from the same ause,and that it did originate with the meteor. The evideneavailable supports the idea this may indeed have beenso. Oasionally, urious events are reported to the Se-tion, whih may or may not have a meteori ause.One suh ame in for February 9/10, where a lone wit-ness in Birmingham, England reported seeing roughlyone `silvery meteor' a seond between about 23h30mto 00h15m UT, with a similar e�et observed aroundthe same time the next night, but the `meteors' thenwere apparently many fewer. Cheks with various peo-ple quikly showed no unusual radio or visual meteorativity had been reorded by regular northern hemi-sphere meteor observers on either night (rememberingthe southern hemisphere α-Centaurid shower was shed-uled to peak on February 8), and the event was notpursued further. Among the reports bak, an auroraldisplay was reorded from Sotland not long before this`meteor storm' was laimed on February 9/10, but thisdoes not seem to have been seen in England at all, in-deed probably not by observers muh south of Edin-burgh. Meanwhile, over in Bulgaria, Eva Bojurova andValentin Velkov ommented there had been problemsaused there on and after February 4, by the Bulgarian



100 WGN, the Journal of the IMO 33:4 (2005)media piking up on a asual remark made on TV aboutthe minor Virginid shower. These media soures hadseemingly reinterpreted this as meaning there would bea meteor storm on every night from February to April!Whether this related to the English `event' is unknown,as is the nature of the original report. Not a missedmeteor storm at least.After this, media reports were forwarded suggestinga brilliant �reball had passed over or near County Done-gal, Ireland around 06h UT on February 12/13, whihshould have been visible from a large part of Irelandand Northern Ireland where skies were lear. Unfortu-nately, no atual eye witness reports were seured on it,and no useful details, other than to imply it may havebeen moving roughly south-south-east to north-north-west, ould be derived.Two �reballs were reported from February 19/20,at 18h13m and 20h53m UT, as reorded by the DuthMeteor Soiety (website: www.dmsweb.org). Both wereseen by several witnesses in the Netherlands, and bothwere in the magnitude range of −5/−7. The �rst wasindependently reported by an observer in London too,but of still greater interest was that Maro Langbroek ofthe DMS mentioned this meteor was reorded by infra-sound detetors at Deelen and De Bilt in Holland. Thevarious data point to this meteor having passed over thenorthern Netherlands. Laslo Evers of the Royal DuthMeteorologial Institute provided details of this infra-sound detetion, and those of other meteors, as wellas more information on the subjet and its detetors,at www.knmi.nl/∼evers. While parts of these textsare in Duth, enough is also in English to be useful fornon-Duth speakers, and the numerial and graphialimages are valuable on their own.5 MarhMarh began with a meteori non-event, when the pre-ditions of possibly strong ativity on Marh 1�2 due tometeoroids shed by Comet Brad�eld (C/1976D1), ameto nothing. It was never a possibility for most of ourusual observers anyway, as with a postulated radiantdelination of −64◦, only southern hemisphere wath-ers ould have seen it anyway. See Rendtel (2003) formore notes.One observer reporting from the southernhemisphere was Oliver Wusk of the AKM, near Bris-bane, Australia during the �rst half of Marh. He pro-vided a useful dataset overing the period Marh 2/3 to
13/14 for the γ-Normids, although his observing timewas somewhat limited beause of the waxing Moon, at�rst quarter on Marh 11. Rates were typially barely

detetable (ZHRs ∼ 1�3), as has been found frequentlybefore, although his ZHR for the shower on Marh 13/14was a little higher at 4±2, whih may have representedthe maximum, predited for 2003 Marh 14 (MBeath,
2003a, p. 2). With full Moon on Marh 18, there waslittle opportunity to searh for the possible alternativemaximum around Marh 17.A �nal brilliant �reball for the quarter was reporteddiretly to the Setion by very few people, but gen-erated more interest than most that were better seenfrom Europe. This was what beame known as the ParkForest meteorite fall, named after the Chiago, Illinois,USA, suburb where several hundred L5 hondriti me-teorites rained down around loal midnight (06h UT)on Marh 26/27, following a spetaular �reball whihwas seen from aross �ve states in the Midwestern USA.Some of the reovered fragments were around 2 to 3.5 kgin weight, and the meteorites showered an area roughly
10 km long by a few kilometres wide. Given that thiswas aross a relatively well-populated residential part ofthe ity, and that numerous buildings, roads and arswere damaged, it is surprising, but most fortunate, thatthere were no reports of any injuries.AknowledgementsAs normal, my fulsome thanks go to all those ontribut-ing data and other omments to help make this reportpossible.ReferenesMBeath A. (2001a). �The forward satter meteoryear: 2001 update�. WGN, 29:3, 85�92.MBeath A. (2001b). �SPA Meteor Setion results:January�February 2001�. WGN, 29:6, 224�228.MBeath A. (2003a). 2003 Meteor Shower Calendar.IMO, Potsdam.MBeath A. (2003b). �SPA Meteor Setion results:Preliminary 2003 Quadrantid report�. WGN,31:2, 64�68.MBeath A. (2004). �SPA Meteor Setion results:January�Marh 2002�. WGN, 32:4, 111�113.Rendtel J. (2003). �Poss. meteors from C/1976 D1(fwd)�. IMO-News e-mailing list, 2003 February27.Trigo-Rodriguez J. M., Castro-Tirado A., Llora J.,de Ugarte Postigo A., Sanguino T. M., and GálvezF. (2003). �A superbolide reorded by the SpanishFireball Network�. WGN, 31:2, 49�52.



WGN, the Journal of the IMO 33:4 (2005) 101SPA Meteor Setion Results: April-June 2003Alastair MBeath 1Highlights from orrespondene and data sent to the SPA Meteor Setion from 2003 April to June are presentedand disussed. These inluded: an update to the preliminary visual Lyrid results published earlier; a good setof data aross the η-Aquarid maximum, indiating a peak on May 5/6 with a ZHR of 41 ± 8, and a possibleradio-visual submaximum, lasting from May 9�14 in the radio data; and probable June daytime stream maximaaround June 7�8 (Arietids), 10�11 (ζ-Perseids), and June 25�27 (β-Taurids). No June Boötids were deteted inlate month visually or by radio, on�rming the initial IMO results.Reeived 2004 August 211 IntrodutionProspets for the quarter looked reasonably entiing inadvane, with the Lyrid maximum partly Moon-free,a possible outburst from the π-Puppids predited, the
η-Aquarids entirely moonless at their best, plus a po-tential Boötid return at the end of June. However,weather onditions were often not ideal for visual wath-ers, and radio work was hampered by various problems,not least the start of another very bad northern hemi-sphere Sporadi-E (Es) season during May. Preliminarydetails from the April 20�26 epoh for the Lyrids and
π-Puppids were published earlier (MBeath, 2003b),whih results and observers' lists are not repeated againin detail here.Table 1 shows the quarter's observing tallies.The e�ets of the Es season are lear enough fromthe diminishing radio tallies, partiularly in June, where
15 of the total of 27 datasets were largely lost to in-terferene of one form or another, and the remainderwere often severely urtailed. Radio analyses on theraw results were performed as normal, under the mod-i�ed stritures desribed earlier, in (MBeath, 2004).Visual workers had most luk with onditions in May,while muh of the e�ort in June was onentrated nearthe probable June Boötid epoh.The radio observers inluded Dirk Artoos (Belgium),Belorussian Radio Observers Ivan and Ruslan Sergey,Gilberto Klar Renner (Brazil), Bob White (England),and Radio Meteor Observation Bulletin (RMOB; web-site: www.rmob.org) reporters:Masami Aihara (Japan), Enri Fraile Algeiras(Spain), Mike Boshat (Nova Sotia, Canada), Wal-ter Boshin (Italy; with Diego Ganzini, Alessandroand Giuseppe Candolini), Je� Brower (Colorado,USA), Maurie de Meyere (Belgium), ThierryDuhagon (Frane), Minoru Ehara (Japan), Kenji Fu-jito (Japan), Valter Gennaro (Italy), Ghent Univer-sity (Belgium), Patrie Guérin (Frane), SteveHansen (Massahussetts, USA), Kazuyoshi Kanatsu(Japan), Mihael Kroil (Czeh Republi), ToshihideMiyake (Japan), Naoki Moriwaki (Japan), KazuyukiNagao (Japan), Stan Nelson (New Mexio, USA),Hiroshi Ogawa (Japan), Sadao Okamoto (Japan),Mike Otte (Illinois, USA), TianJing Ouyang (China),112a Prior's Walk, Morpeth, Northumberland, NE61 2RF,England, UK. Email: meteor�popastro.omIMO bibode WGN-334-mbeath-spams2003bNASA-ADS bibode 2005JIMO...33..101M

Shigeo Sambe (Japan), Robert Savard (Quebe,Canada), Marel Shneider (Luxembourg), HironobuShida (Japan), SKiYMET radar (Norway), DaveSwan (England), Istvan Teplizky (Hungary), YungCheih (Gar�eld) Tsao (Taiwan, China), TakashiUsui (Japan), Brue Young (Queensland, Australia),Ilkka Yrjölä (Finland).The RMOB data ame thanks to editor ChrisSteyaert, in issues 117�120 inlusive, and 122, 2003April to July, and September respetively.Visual observations were made by:Amerian Meteor Soiety observers (AMS;website: www.amsmeteors.org; results summarizedin the AMS' journal `Meteor Trails' 20, September
2003, provided by observer Bob Lunsford in Cali-fornia, USA): George Gliba (West Virginia, USA),Robert Hays (Indiana, USA), Javor Ka (Slovenia),Pierre Martin (Ontario, Canada), Paul Martshing(Iowa, USA), Bert Matous (Kansas, USA), KimYoumans (Georgia, USA); Arbeitskreis Meteore(AKM; website: www.meteoros.de) wathers, obser-vations listed in their journal Meteoros 6:7 and 6:8(2003), provided by Ina Rendtel, in Germany if notnoted: Frank Enzlein, Christoph Gerber, DanielGrün, Sven Näther, Jürgen Rendtel (Germany andCanary Islands), Roland Winkler, Oliver Wusk(Queensland, Australia); Shelagh Godwin (Eng-land), Valentin Grigore (Romania), AlastairMBeath (England), Jonathan Shanklin (England),Enrio Stomeo (Italy).2 AprilWith few exeptions, most of the visual data onen-trated around the Lyrid epoh. Muh of this mate-rial, and all of the radio results overing the Lyrids and

π-Puppids, were disussed in depth earlier (MBeath,
2003b). Some further visual details have been reeivedsine the preliminary report was prepared, whih sug-gested Lyrid ZHRs were around 5�10 on April 21/22,between 00h�06h UT, and peaked at around 18± 7 thenext night, with mean ZHRs of 12�18 found from 23h�
02h UT then. These �ndings are in line with the IMOresults (Dubietis & Arlt, 2003b) ertainly, although nooverage of the April 22, 22h UT maximum was avail-able from the SPA data, and there was no short, sharpmaximum found. The earlier radio results, whih alsoindiated little evidene for a well-de�ned peak, shouldnow be onsidered �nal for this epoh in 2003.



102 WGN, the Journal of the IMO 33:4 (2005)Table 1. Visual, video and radio hours' totals, visual and video meteor numbers reorded (with a partial break-down of visual types), per month. Eleven of the video trails were Lyrids.Month Visual Video RadioHours LYR ETA VIR SAG Meteors Hours Meteors HoursApril 41h 64 0 11 2 204 5h 21 10 134hMay 88 .h2 � 215 � 94 778 � � 8522hJune 66 .h7 � � � 47 404 � � 4445h

Figure 1 � Mean η-Aquarid ZHRs from early May 2003.Eah datapoint is an average value omputed from what-ever ZHRs were available per date, usually obtained betweenroughly 03h to 11h UT. ZHRs were alulated using an as-sumed r = 2.4, for observations made where the LM was
+5.5 or better, loud over was less than 15%, and the ra-diant elevation was at least 15◦, with standard error barsappended.3 MayA useful set of visual results was reeived from arossthe expeted η-Aquarid maximum in early May, as illus-trated by Figure 1. Although this ZHR graph is some-what simpli�ed, the overall trends in the data are verysimilar to those found in the preliminary IMO report is-sued on IMO-News (Dubietis & Arlt, 2003a), althoughthe mean SPAMS datapoints for May 5�7 inlusive wereslightly higher than the IMO values. Although therewas relatively little di�erene in ativity on these threedates, the peak in both sets was ahieved on May 5/6,in these results with a ZHR of 41 ± 8 entred on amean time of 06h20m UT. This was lose to the pre-dited peak, around 11h30m UT on May 6 (MBeath,
2003a, pp. 6�7), espeially as the η-Aquarids often ex-hibit this relatively gently-arhing ativity pattern overtheir main maximum.Figure 2 gives four radio graphs from the early Mayperiod for ontrast with the visual results. There waslittle lear onsensus between the various available ra-dio datasets as to when the main η-Aquarid maximummight have ourred. Both May 6/7 and 7/8 produedabout equal numbers of results in favour of either nightgiving the stronger rates. Interestingly, both dates were

after the visual maximum was found. Whether this im-plies a di�erent meteoroid population then is unknown,as too few people provided magnitude distribution datato allow that element to be examined for the η-Aquaridsthis year. As Figures 2 and d suggest, there was oftenlittle di�erene in ativity for several days over or nearthe shower's antiipated best. Not all systems favouredthe May 6/8 period as produing the higher ativityeither.Another urious aspet was the rise in rates in boththe visual, and a signi�ant number of the radio, graphson May 9/10. There are no visual data available afterthis date unfortunately, and quite a number of the ra-dio datasets were inreasingly inomplete after this timetoo. However, the surviving radio observations whihshowed a fresh peak here, suggested elevated rates per-sisted until about May 13 or 14. The 2003 May 9�14period is equivalent to λ⊙ (eq. 2000.0)∼ 48◦�53◦, whihtallies with the peaks found in the Forward SatterMeteor Year analyses (MBeath, 2001) from the latterstages of the η-Aquarid maximum spell (ending around
λ⊙ = 50◦), and around sol = 52◦�53◦. It is likely thisis one of the variable submaxima seen with both theOrionids and η-Aquarids from time to time, making asomewhat stronger return this year, possibly made moreobvious beause the normal maximum period rates wererelatively low. If the inreased visual ZHRs in Figure 1are aurate, this is probably the �rst on�rmation thatthe radio peaks around this period previously may in-deed have been due to the η-Aquarids. The moderate η-Aquarid ZHRs, even at their best, were in line with theproposed twelve-year yle �ndings of Dubietis (2003),whih indiated η-Aquarid rates should be slowly risingfrom their latest trough in 2001�2002.4 JuneThere were two main meteori periods to highlight dur-ing June, for the daytime streams early in the month,and the potential June Boötid outburst later. As ex-peted, the proposed June Lyrid epoh in mid-monthfell prey to the full Moon, and no visual results werepresented from then.As ommented in the Introdution, Es aused dif-�ulties for many radio observers by June, so muh sothat only eight out of the twenty-six radio operatorsative during the month were able to provide su�ientuseful overage over the antiipated daytime showerpeaks of the Arietids and ζ-Perseids, to be properlyanalysed. As �ve of those datasets were from Japan,
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Figure 2 � Four sample raw radio or TV meteor eho ountgraphs, over the expeted 2003η-Aquarid maximum. Ehoount lines are the irregular ones, keyed to the left-hand y-axes. The daily-symmetrial lines, keyed to the right-handy-axes, show the η-Aquarid radiant elevation for eah site.The graphs help show how the shower was radio-viewed fromdi�erent parts of the world: a) Australia (Brue Young); b)Japan (Kazuyuki Nagao); ) Europe (Walter Boshin et al;the diamond datapoints near the x -axis show long-durationeho numbers, D > 1s, again keyed to the left-hand y-axis);and d) North Ameria (Je� Brower). Drops to zero in theeho ount lines normally indiate times when interfereneprevented aurate data olletion.

global overage was extremely poor, thus it is unsur-prising that testing for the two main shower peaks hasproven triky. Examining the surviving data suggesteda weak onsensus for June 7/8 and 10/11 to have pro-dued the more likely maxima. The �rst was lose to theexpeted Arietid peak, though the seond was around aday late for the ζ-Perseids' maximum (MBeath, 2003a,p. 5) but, as noted in the IMO Shower Calendar, bothmaxima have frequently been deteted up to a day latein reent years. This June's radio results more gener-ally indiated that various days between June 6/7 and
10/11 might have produed similar ativity, this blend-ing again quite a ommon problem in daytime meteorinvestigations reently.IMO preliminary visual results (Arlt, 2003) revealede�etively nonexistent June Boötid ativity later in themonth, on June 25�27. SPAMS observations, om-prising a subset of the IMO ones, naturally onurredwith this. Despite only seven surviving radio reportsthroughout the expeted daylight β-Taurid/JuneBoötid epoh, there was no obvious signature relatingto the Boötid radiant's best visibility from any of thesites (in Japan, northern Europe and South Ameria).The β-Taurids gave a general mild enhanement be-tween June 25 and 27, without an espeially lear spe-i� maximum signature, roughly as normal. There wasno good evidene for the peak to have fallen as late aspredited, around June 28 (MBeath, 2003a, p. 20).In previous years, when heking for potential Tau-rid Complex `swarm' returns, it has been hinted thatunusual notiluent loud ourrene might reveal someenhaned ativity due to the ζ-Perseids or β-Taurids(MBeath, 2000). Consequently, the list of suh sight-ings ompiled by TomMEwan, probably the most om-prehensive northern hemisphere listing available, wasexamined again this year (available at: www.nlnet.o.uk). Although no Taurid `swarm' event was due in
2003, it is still useful to use suh a year as alibra-tion. No unusual notiluent loud events were appar-ent, although the number of sightings overall was rathersizeable again. This may simply have resulted from alarger and more ative observer population as a whole,but there are also signs that the total display numbersof suh louds have been remarkably onsistently highfor muh of the past deade, in ontrast to the moreobviously ylial trends found in the past. Why thisshould be so remains unknown.AknowledgementsI am delighted to express again my grateful thanks toall the ontributing observers and orrespondents fromthis quarter. I must espeially thank Tom MEwan, notonly for providing regular omments and updates onhis notiluent loud listing throughout the season andbeyond, and for providing a hard opy of the �nalisedlisting in late 2003, but also for his helpful disussion ofvarious points relating to the louds and their modernourrene patterns.



104 WGN, the Journal of the IMO 33:4 (2005)ReferenesArlt R. (2003). �June Bootid data ompilation�. IMO-News e-mailing list, 2003 June 28.Dubietis A. (2003). �Long-term ativity of meteorshowers from Comet 1P/Halley�.WGN, 31:2, 43�48.Dubietis A. and Arlt R. (2003a). �IMO shower ir-ular: Eta-Aquarids 2003�. IMO-News e-mailinglist, 2003 May 9.Dubietis A. and Arlt R. (2003b). �The Lyrids in2003�. WGN, 31:3, 97�98.
MBeath A. (2000). �Daytime Taurid Complexstream ativities, May�July 1999: A provisionalreport�. WGN, 28:1, 21�29.MBeath A. (2001). �The forward satter meteoryear: 2001 update�. WGN, 29:3, 85�92.MBeath A. (2003a). 2003 Meteor Shower Calendar.IMO, Potsdam.MBeath A. (2003b). �SPA Meteor Setion results:preliminary report from 2003 April 20-26�.WGN,31:4, 111�116.MBeath A. (2004). �SPA Meteor Setion results:January�Marh 2002�. WGN, 32:4, 111�113.



WGN, the Journal of the IMO 33:4 (2005) 105TV Observation of the 2004 June Boötid MeteorsSadao Okamoto 1, Masayoshi Ueda, Yasunori Fujiwara and Satoshi UeharaPreditions were given by several researhers that the maximum of the June Boötids might be on 2004 June 23.We obtained three June Boötid meteors from TV ameras simultaneously at double stations. The radiant pointsand helioentri orbits of these meteors suggest that they belong to Comet 7P/Pons-Winneke.Reeived 2005 July 311 IntrodutionThe maximum of the June Boötid meteors in 2004 waspredited to be on June 23 (Sato 2004, Shanov &Dubrovsky 2004). For our referene, M. Sato (2005)provided a summary of his predition as follows:Date 2004 June 23, 12h30m � 13h45m UTSolar longitude 92 .◦31 � 92 .◦36 (J2000)Radiant Point α = 222 .◦4, δ = +46 .◦7 (J2000)VG 14.1 km/sIn Japan, bad weather prevented our observationsexept on the night of June 23/24. Our observation sitesand the TV ameras are listed in Table 1. We used per-sonal omputers with software alled UFOCapture todetet moving objets in images reorded by TV am-eras (Molau et al. 2005).All ameras have a 1/2-inh CCD, with minimumluminosity 0.001 lx andFoal length Foal ratio Field of view
f=6 mm f/0.8 56◦ × 43◦

f=8 mm f/1.4 42◦ × 33◦

Figure 1 � The meteor light urves.11-44 Chaenn, Asada-ho, Nissin-City, Aihi-Prefeture,Japan, 470-0124. Email: a9a5yr�bma.biglobe.ne.jpIMO bibode WGN-334-okamoto-bootidsNASA-ADS bibode 2005JIMO...33..105O

2 ObservationsWe obtained thirty-three images of June Boötid mete-ors between 10h30m and 19h00m UT, and fortunatelywe sueeded in obtaining three June Boötid meteorssimultaneously at two stations. The results of all threemeteors are presented in Tables 2 and 3.3 Light urvesLight urves of the meteors are presented in Figure 1.It is found that the maximum magnitudes of the threemeteors were observed at heights between 80 and 83km. These heights seem to depend on the speed of themeteor. For example, the mean height of the maximumbrightness of the Leonids in 2001 was about 108 km(Ueda 2004).4 ConlusionObservational orbital data of the meteor M04117 maybe slightly di�erent from the those of the other twometeors, when ompared to the preditions mentionedabove. However, it is onluded that these three me-teors all belong to the June Boötids assoiated withPeriodi Comet 7P/Pons-Winneke.
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Table 1 � Observing loations and lenses.Observer Id. Loation Longitude Latitude Height Lens Limit Mag.M. Ueda U Osaka E135 .◦634 N34 .◦538 45 m f=6 mm +4S. Okamoto O Aihi E137 .◦024 N35 .◦121 30 m f=6 mm +3.5S. Uehara UE Osaka E135 .◦539 N34 .◦745 6 m f=6 mm +3.5Y. Fujiwara F Osaka E135 .◦484 N34 .◦735 0 m f=8 mm +4.2
Table 2 � Radiant point and other results.Meteor Number M04121 M04117 M04123Date (2004 June 23, UT) 11h21m41s 12h07m01s 13h48m26sObservers U, O U, UE U, F

Q * 58 .◦8 12 .◦6 16 .◦7Apparent Radiant α 224 .◦0 ± 1 .◦8 228 .◦4 ± 3 .◦3 228 .◦8 ± 3 .◦8(J2000.0) δ +45 .◦5 ± 0 .◦9 +44 .◦7 ± 1 .◦3 +46 .◦8 ± 2 .◦1
vi (km/s) 17.4 ± 3.3 20.6±8.7 17.5±2.5
VG (km/s) 13.3 17.4 13.7Abs. Mag. 1.9 −2.5 −2.0Log (mass, g) −0.66 1.02 0.60
Hbeg (km) 86.5 97.5 91.8
Hmax (km) 81.0 81.4 82.0
Hend (km) 76.4±0.2 70.9±0.6 76.4±0.6
F = (Hbeg − Hmax)/(Hbeg − Hend) 0.579 0.575 0.633* Q is the angle between the apparent great irles of motion as seen from the two stations.

Table 3 � Helioentri Orbit of meteors.Meteor Number M04121 M04117 M04123Date (2004,UT) June 23.47339 June 23.50487 June 23.57530Solar Longitude (2000) 92 .◦268 92 .◦298 92 .◦365Correted Radiant α 222 .◦7 ± 2 .◦0 226 .◦6 ± 3 .◦8 222 .◦9 ± 4 .◦4
δ +47 .◦0 ± 1 .◦1 +45 .◦5 ± 1 .◦4 +47 .◦2 ± 2 .◦5

VG (km/s) 13.3 17.4 13.7
q (AU) 1.015 1.011 1.015
e 0.640 0.899 0.659
a (AU) 2.81 10.02 2.98
ω 185 .◦61 188 .◦26 185 .◦50
Ω (2000.0) 92.268 92 .◦298 92 .◦365
i 17 .◦53 21 .◦54 17 .◦95Period (years) 4.7 31.7 5.1
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108 WGN, the Journal of the IMO 33:4 (2005)HistoryMeteor Beliefs Projet: meteori verse from three Romanian poetsAndrei Dorian Gheorghe 1 and Alastair MBeath 2A seletion of short verses relating to meteors from three of the greatest Romanian poets, Vasile Alesandri,Mihai Eminesu and Luian Blaga, is presented, additional to material on eah given previously.Reeived 2005 June 41 IntrodutionAlthough we have published meteorially-relevant ma-terial from the three great Romanian poets Vasile Ale-sandri, Mihai Eminesu and Luian Blaga before, thisis the �rst time they have featured under the MeteorBeliefs Projet banner. Here, we have given some ad-ditional short verses from eah, further to the materialdisussed earlier. We shall brie�y reap those earlierreferenes before proeeding to the fresh texts.Works by Vasile Alesandri (1819�1890), laureate ofthe Latinity Prize for 1881 in Frane, were disussed atthe IMCs in 1997 (Gheorghe & MBeath, 1998), 1998(Gheorghe, 1999) and 2000 (Gheorghe & Surtu, 2001).The Romanian national poet Mihai Eminesu's(1850�1889) poem Lueaf rul we disussed in detail inWGN (MBeath & Gheorghe, 1999b), while muh of hisother meteori verse was overed by (Gheorghe, 1999).Luian Blaga (1895�1961) was a poet, philosopherand playwright, probably the greatest personality inRomanian poetry during the 20th entury, being short-listed for the Nobel Prize for Literature in 1956. Heloved the osmos, and his meteor poem `Celestial Touh'was featured in (Gheorghe, 1999).In presenting the texts here, we have employed afree translation whih does not preserve the rhyme orrhythm of the original, in order to give as lear an im-pression as possible. In doing so, we believe that this isthe �rst time muh of this material has been translatedfrom Romanian into English.2 Vasile AlesandriParts of four meteori poems are noted here, omposedby Alesandri in his early years, all taken from (Ale-sandri, 1970). The �rst is from `Doina', originally pub-lished in 1844. A doina is a traditional Romanian sor-rowful poem, with rhythm and rhyme, and sometimesset to musi. Alesandri desribed it as `the most livingexpression of the Romanian soul, inluding feelings ofpain and love'. In essene, Alesandri's poem `Doina' isan appeal to �ght for Romanian independene from theOttoman Empire. The poet would like to have magipowers and strong allies, as in the following verse:1Bd. Tineretului 53, bl. 65, ap. 40, set. 4, Buure³ti, Roma-nia. Email: sarm�romwest.ro212a Prior's Walk, Morpeth, Northumberland, NE61 2RF,England, UK. Email: meteor�popastro.omIMO bibode WGN-334-mbeath-mbp15NASA-ADS bibode 2005JIMO...33..108G

If I would have about me seven brothersBrave like meAnd riding dragons!Obviously, this is a suggestion of a supernatural�ight, but with elestially powerful overtones, sinedragons are often losely assoiated with, or are physi-ally believed to be, meteors in Romanian thought andfolklore.The seond of Alesandri's poems hosen this timewas also inspired by Romanian folklore, and is entitled`Laramioare', literally `Little Tears', though this is a-tually a ommon name for the plant Lily of the Valley(Convallaria majalis). The poem was �rst publishedin 1847 in the magazine Buovina. In Alesandri's vi-sion, the laramioare/Lily of the Valley plant symbol-izes a terrestrial ontinuation of angels' tears shed inthe heavens, and it beame intermediary between theimages of meteors and of his beloved woman.There are no �owers in the worldWith suh sweet perfume, or sweet nameAs you, small laramioare!You are tears of angelsFallen from heaven on earth,When their pure soulsFly among the swinging starsWeeping loving laments.You are white and frailLike the sweetheart of my life!The tiny white, bell-shaped �owers of the low-growing Lily of the Valley do look a little like bothmeteors and tears, when in bloom in May and June,and they give o� a wonderful fragrane too, as Ale-sandri noted. One of their ommon English names is`Our Lady's Tears', from the Christian Virgin Mary,whih �ts to this vision of angeli tears as well. An-other British tale involves Saint Leonard, often assoi-ated with medieval leper hospitals, but unusually heresaid to have fought a mighty dragon, a �re-drake, forthree days in St Leonard's Forest, Sussex. Althoughultimately vitorious, he was badly wounded in the en-ounter, and it was said afterwards that where his bloodhad been shed, there pathes of Lily of the Valley grew(Dyer, 1994, p 14). Simpson (2001, pp. 54�55) has addi-tional details on this loal legend (inluding, on pp. 124�
125, news that St Leonard may not have been entirelysuessful, as a pamphlet published in 1614 desribed a3 m dragon, apparently sprouting wings, that had been



WGN, the Journal of the IMO 33:4 (2005) 109seen in the Forest). As disussed in the Meteor BeliefsProjet before � see WGN 31:6 (2003) � dragons and�re-drakes have long been linked to meteors in Britishand other European traditions.The third Alesandri item is from `Steluta', `LittleStar', �rst published in 1853. It is a poeti remem-brane of his sweetheart Elena Negruzzi, who had diedshortly before. Alesandri ompared this tragedy withthe passing of meteors:Pleasures of love, harming pleasures!Feelings! Great dreams of a wonderfulfuture!You disappeared suddenly just like thetravelling starsWhih leave a deeper darkness after them.Our �nal seletion is from `Bosphor', omposed byAlesandri after a trip to Istanbul. It was �rst publishedin 1853. The straits of the Bosphorus, seen by the poetas the frontier between the shores of proud Europe andAsia, inspired him to desribe the sene inluding me-teors:We ould see above the moist �eldOnly sparks and lightnings of silver �ameWhih, winding through the water, �oatedand rejeted eah other . . .Or unounted dolphins whih, jumping fromthe seaAnd moving their baks in luminous froth,Sank one after the other in waves, followingthe stars.3 Mihai EminesuIn an earlier artile elsewhere (MBeath & Gheorghe,
1999a), we ommented on some aspets of dragonlorein Eminesu's poem, `The Girl in the Golden Garden'.Of relevane here, we inluded the following translatedquotation regarding a zmeu, a, sometimes meteori,dragon-man in Romanian tradition, who beame a �re-ball in order to meet a beautiful priness he had fallenin love with:Born from the sun, from the air, from thesnow,Beause of this love he beame a starFalling from heaven to her great vestibuleAnd hanged into a luminous young man.Another meteori setion whih was not inluded inour earlier artile runs:...The zmeuCollets on his wayPleasant smiles from a thousand starsFlying like snow...The end of this poem also seems to represent a me-teor shower, as the zmeu weeps:...tears fell towards the sea, furrowingimmensityLike great beautiful pearls.

The whiteness implied by the `pearls' simile seems tore�et bak to Alesandri's Lily of the Valley meteoritears too.Moving on to other texts we have not examined be-fore, we found three poems from Eminesu in a om-pilation onerning visions of the osmos in Romanianpoetry (Dima, 1982). The �rst is `The Story of the Ma-giian Travelling Among the Stars', where the hero ofthe tale passes among moving stars, whih seem ratherlike meteors: The stars brightened reverently, movingaside for him to pass.Next, we have `Life's Star', in whih our quote isderived from the tradition that every human has a starin the sky, that falls when the person dies, though hereon a more suiidal note:O, beloved star among the stars,Sared golden eye trembling among the louds,Be meriful and extinguish my days,Come down, oh, ome down.The third quotation is from `When the Sea', whihindiates a folklori onnetion between meteors andmeteorites, that also inludes the pearly lustre again:On the bottom of the furious sea...A star hanged into a stone shines like apearl,It is the lover of a pale star,...It is the lover fallen from the stars...Our �nal piee is from (Eminesu, 1969), in a poemwith no name disovered only after Eminesu's death.In this, a young girl alls on elestial bodies to witnessthat she is still a virgin:Swear, sun,Swear, travelling stars,For I am a lean maiden.`Travelling stars' might refer to the naked-eye plan-ets, after the Greek for `wandering stars', but this termin Romanian often seems to refer to meteors instead,as more learly indiated in our third piee from VasileAlesandri in Setion 2 above.4 Luian BlagaLuian Blaga's `Together with the Great Blind', �rstpublished in 1921 (Blaga, 1921), is the last poem dis-ussed here as ontaining meteori verse. The poemdesribes a fabulous walk with the supreme prophetand god of the anient Daians, the people who in-habited modern Romania's territory during the days ofthe Roman Empire. This �gure, who may have beenbased on a living original, later dei�ed, was namedZamolxis (there are other variant spellings found in theliterature), who beame blind towards the end of histerrestrial existene. From this belief, the name `theGreat Blind' is derived. It is rather a quiet trip: theGreat Blind keeps silent, beause he is afraid of words./



110 WGN, the Journal of the IMO 33:4 (2005)He keeps silent, beause every word of his beomes adeed. Suddenly, a meteori apparition enlivens the at-mosphere:Why was he startled?Father Blind, there is nothing around us.Only up there, a star has left the skyWith a golden tear.Certainly, this is one of the most beautiful imagesof a meteor in Romanian literature.5 ConlusionWith all the referenes to tears in these quotations, andfrom the general tenor of several of the poems more gen-erally, there is a distintive melanholy whih pervadesmuh of the Romanian poetry we have examined overthe years in relation to meteors. That does not detratfrom its power, or the beauty of its imagery, but seemsappropriate, onsidering the ephemeral nature of mete-ors, so often used as a simile for the brevity of humanlife itself.ReferenesAlesandri V. (1970). Vasile Alesandri - Poems. Em-inesu Publishing House (in Romanian).Blaga L. (1921). The Prophet's Steps. Buharest (inRomanian).Dima A. (1982). Cosmi Vision in Romanian Poetry.Junimea (in Romanian).
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WGN, the Journal of the IMO 33:4 (2005) 111Some apparatuses of meteor astronomy from the pre-eletroni epohMilo² Weber 1This paper is a brief review of the opti-mehanial apparatus used in meteor astronomy before radio andopti-eletroni tehniques.Reeived 2005 August 11 IntrodutionThe progress of every branh of the siene dependson the progress of the apparatus, whih multiplies theability of the human senses and whih inreases the ob-jetivity of the observations and explanation of naturalphenomena.Meteor astronomy began to use some apparatusesonly in the seond half of the 19th entury. Some ex-amples of the design and use of diverse apparatuses,espeially of their �rst use, are desribed in the follow-ing setions. As this review desribes the developmentof apparatuses, the observational results are mentionedonly to haraterise the e�etiveness of those, and there-fore the referenes are limited to this aim. The exam-ples of the Czeh and Slovak republis are unknown asa onsequene of the language barrier of their publia-tions. This ommuniation follows the one about themeteorosope (Ho�meister, 1937; MBeath, 2004).2 Apparatus for naked-eye observationsOne funtion of apparatuses should be to inrease theobjetivity of the observations. Prof. J. Svoboda ob-served meteors through a mirror, as the transfer of theobserved train from the mirror to the map was moreaurate than from the sky. The maps were reversedto math the image in the mirror (Figure 1). This de-vie was used in the years 1929�1938. E. Öpik used awire retangular retile during the Arizona expeditionin the years 1931 and 1932. The observers noted theposition of the meteor train on this retile in retan-gular oordinates (Shapley et al., 1932). This methodof observation was used also during the Byrd Antartiampaign of 1933 with a wire polar retile (Figure 2).This method was not used later even in the modi�edform of J. �t¥pánek, who produed an optial net pro-jeted into the observer's eye. The main ause was theneessity of observing with one eye.Another group of apparatuses were arti�ial mete-ors. These were designed to work as training deviesand simultaneously gave the possibility of determiningthe observer's errors. J. Svoboda performed this re-searh for a long time (Svoboda, 1935, 1936, 1939). Hisarti�ial meteor was designed as a line of �lament bulbsbehind a slit with opal glass, �xed on an arm turn-ing around a peg on a vertial rod. The lamps wereswithed on and o� gradually whih reated an illusionof a �ying point. The peg ontrolled the radiant of the1Verdunská 19, 160 00 Praha 6 � Bubene£, Czeh Republi.Email: WeberMilos�seznam.zIMO bibode WGN-334-weber-histapNASA-ADS bibode 2005JIMO...33..111W

Figure 1 � Plotting through the mirror aording to J. Svo-boda. (From �í²e hv¥zd X (1929), p.142.)

Figure 2 � Wire retile with the polar oordinates. Used inByrd's ampaign 1933. (�í²e hv¥zd XV,P.72)arti�ial meteor. The hoie of �lament bulb swithedon varied the distane from the radiant. The durationof the meteor was registered by a hronograph with anauray of 0.02 s. Behind the meteor were �lamentbulbs as imitation stars. The observer plotted the po-sition of the arti�ial meteor and after the observationhe swithed a �lament bulb to the time imitating theduration of the meteor. This method heked not onlythe auray of plotting but also the estimation of me-teor duration. The work of Svoboda was followed by Z.Horák (1937). J. Hoppe (1935) investigated observingerrors in the Zeiss Planetarium. On a similar priniple,J. N¥me and M. Weber (1945) designed and realised



112 WGN, the Journal of the IMO 33:4 (2005)an arti�ial meteor in amateur onditions. It simulatedthe real irumstanes of observation as muh as pos-sible. The observer saw a setion of the �rmament atnatural sale. The images of stars were projeted on awhite wall 6.5 m × 4 m, before whih the eye of theobserver was at a distane of 4 m. The �eld of view was
80◦ × 37◦. The projeted slide had dimensions 130 mm
× 180 mm and was photographed from a gnomoni atlasat the neessary enlargement. The illusion of a �yingpoint was reated by a seond projetor using the prin-iple of two slits. The slide of meteor trains was �ttedwith a hangeable urtain ontaining one slit for the se-leted meteor train. Before the meteor train slit was arotating dis with a slit in the form of Arhimedes spi-ral. The light shining through the point of intersetionof both slits was projeted on the wall with the imagesof stars. After the projetion of any group of meteors,the rotating dis and the hangeable urtain were re-moved. All trains should be plotted on the map andompared with the plotting of the observers. The illu-sion was very natural, but systemati observations werenot possible. With the end of the war Czeh universi-ties were reopened and the group of observers dispersedto �nish their studies and begin their areers.The seond problem of visual observations is thereording of the duration of the meteor. F. Nu²l foundeda way to solve this problem (Guth, 1932). He designeda preessing mirror. The axis perpendiular to the en-tre of the mirror irumsribed the surfae of a one butthe mirror did not rotate. The stars were observed asirles in the entre of the �eld of view and as ellipses atthe border. Meteors were observed as yloids resultingfrom the linear motion of the meteor and the irularmotion of the mirror. The mirror had 10 preessions perseond, so eah loop of the yloid represented a dura-tion of 0.1s. Öpik used this priniple (Shapley et al,1932) on the Arizona meteor expedition of 1931�1932.The motion of the mirror was the same but the meha-nism was di�erent. During two years of Arizona expedi-tions they observed 22 000 meteors. From 1 436 well ob-served meteors of these Öpik dedued that 66% of spo-radi meteors moved with hyperboli veloities (Öpik,1934, 1935). This result was later negated by othervisual, photographi and radar observations. There-fore the method of the preessing mirror was doubted.It must be remarked that during the Arizona expedi-tion C.C. Lampland used the preessing mirror for tele-sopi observations and his mehanism was similar tothe Nu²l's one. J. N¥me and M. Weber (1946) designedand realised a modi�ation of the preessing mirror. Itwas di�ult to ount the number of yloid loops gen-erated by meteors of longer duration. They produed amehanism whih showed eah �fth loop with twie theamplitude (Figure 3). The apparatus was tested, thefuntion was perfet, but the observers group dispersedas mentioned before.3 Apparatus for telesopi observationsThe �rst reord of the observation of a meteor in a tele-sope is dated 1795. On June 28, Shroeder saw a me-

Figure 3 � Meteors (arti�ial) observed as yloids in thepreessing mirror with variable amplitude. Eah �fth loophas a greater amplitude. The veloity of the luminous �yingpoint diminishes downwards. (�í²e hv¥zd XXVII, p.109.)teor in the 20-inh re�etor (Chambers, 1889; Astapow-itsh, 1958). The following observations were also inastronomial telesopes, partly by hane, partly by in-tention. For example, in 1839 Mason saw a total of 50telesopi meteors (TM), Shmidt during 1844�1851 atotal of 156 TM of m=7�11. In 1854, Winneke �rstobserved the TM in a 3-inh omet �nder with a �eldof 3◦ and registered 105 TM in 32 evenings. In 1883,Brooks observed with a 9-inh re�etor with a ometeye-piee. In the years 1879�1885, V. �afa°ík observedTM at Prague with the 6.5-inh refrator, magni�a-tion 32×, �eld 54′ and with the 1.5-inh �nder. On1880 August 30, he saw 50�100 TM during six hours(�afa°ík, 1886). In 1896, Denning observed 635 TMduring 727 hours at Bristol with the 10-inh refrator.Öpik onduted the �rst systemati observation in 1921from Mosow with a omet �nder. Astapowitsh ob-served TM from 1930 April 20 to 22 with omet �nd-ers from two stations and obtained the path for threeTM. From the 1930s the number of TM observationsgrew. The typial apparatus used was a binoular withgreater �eld of view and aperture ratio and low magnify-ing power i.e. �eld glass usually of the type of `trieder'.The great SOMET binoular is very suessful: 2 × D= 100 mm, f/4.5, magni�ation 25×, �eld of view 3 .◦6.An example of the use of this apparatus is the paper(Kresáková & Kresák, 1955).4 PhotographyPhotography is the �rst objetive method of meteor ob-servation and at the same time the most aurate. The�rst photograph of a meteor was obtained by L. Weinek,diretor of the Prague observatory, on 1885 November27 during the great meteor rain of Andromedids, witha lens of f = 240 mm, f/5.6 (Weinek, 1886). The num-ber of photographs obtained grew slowly (Guth, 1954).The lenses had a small aperture ratio and the photo-graphi plates low sensitivity. W. L. Elkin onstruteda great meteor astrograph (Figure 4) (Sheiner, 1897),and later in 1893 he realised the �rst rotating shutterfor the aurate measurement of veloity (Elkin, 1899,
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Figure 4 � Elkin's equatorial for the meteor photography.The polar axis is 12 foot long.1900). He also photographed from two observing sites.Photography made the derivations of atmospheri pathsand of helioentri orbits more preise. For a long timeonly the brightest and slowest meteors were reorded.But gradually the lenses and the sensitivity and qualityof the photographi materials were improved. One oftop optis was the Super-Shmidt amera used �rst in1951 (Plave, 1956). The diameter of lens was 400 mm,mirror 590 mm, foal length 200 mm, aperture ratio
f/0.66. It registered meteors with a limiting magnitudeof 4. Today ommerial lenses of small ameras reahthe same aperture ratio. Progress ontinued by designof �sh-eye lenses allied with organised regional nets ofall-sky ameras. The pioneer in all-sky photographywas V. Guth who proposed the use of onvex mirrors in1936 (Plave, 1956). This idea was implemented. Fi-nally, onvex mirrors were replaed by �sh-eye lensessuh as the Distagon in 1969.5 Meteor spetrosopy5.1 Visual spetrosopyThe pioneer of meteor spetrosopy was Prof. A.S. Her-shel. In 1863 he designed a diret-vision, binoular,visual meteor spetrosope (Figure 5), whih was on-struted by the optiian John Browning. The �eld ofview was about 20◦ and the stellar spetra were almosta degree long. A number of these meteor spetrosopeswere distributed to various observers. Hershel reoredthe �rst meteor spetrum on 1864 January 18. In theyears 1866�1880 Hershel, Browning, von Konkoly, Se-hi and others obtained 300�400 meteor spetra. Manyvariations of the diret-vision spetrosopes were used:with objetive and eye-piee (Konkoly, 1883), withylindrial onave lens (Browning, 1868). Browningonstruted for example a vestpoket spetrosope,Konkoly and others independently other variations.Konkoly �rst used a refrator with a stellar spetrosopefor observing the persistent trains of meteors. The ob-servers modelled meteors with rokets, with burningbunhes of material and with balls shot by Roman an-dles loaded with known elements (Na, Sr, Ca, Mg, Fe,Cu) and tested the observed spetra. They were well

Figure 5 � The Hershel-Browning meteor spetrosope. A= entrane pupil. (From Intelletual observer 10, p.38.)equipped with laboratory soures of spetra for ompar-ison. In the period of visual observing of meteor spetraRowland produed the �rst gratings, but they were notsuitable for visual spetrosopy.5.2 Photographi spetrosopyPikering obtained the �rst meteor spetrum in 1897 byhane on a Harvard objetive prism plate. This astro-graph had D = 230 mm, f = 1150 mm with a 5◦ prism(Millman, 1980). The �rst spetrum that ourred ona program of meteor spetrosopy was obtained by S.Blajko at the Mosow observatory in 1904. Blajko ob-tained a total of three meteor spetra. In the years 1897to 1932, nine meteor spetra were reorded, of whih�ve were by hane on spetrographs and four on smallameras. Meteor spetrosopy was improved by usingobjetive gratings, usually with 600 lines/mm. Withsuh a amera, Cepleha (1971) obtained a spetrumwith over 1000 separate features in a single spetrumon a lens f = 360 mm, f/4.5. Spetrographs for UVand for IR in the range 310 nm to 900 nm were on-struted and also fast emulsions beame available. Har-vey (Millman, 1980) employed a battery of fast Maksu-tov ameras with aperture ratios f/1.0 and f/1.3 in asystemati program of meteor spetrosopy.A speial problem is the spetrosopy of meteortrains. Konokly performed the �rst visual observationin 1873. Nasyrov obtained the �rst photographi spe-trum in 1965 at Ashabad. A speial photographi spe-trosope for the photography of meteor trains spetrawas developed and onstruted by P. Zimnikoval (1994a,1994b).It has two objetives with prisms oriented in di-retions di�ering by 90◦ and one objetive for a non-spetral image, a reording of the time of the exposure,and it is very easy to aim. This apparatus was de-veloped in two variants, a �rst 1985 and a seond in1989. D. O£ená² obtained the �rst meteor train spe-trum with this apparatus, and further spetra followed.After three years of theoretial preparation the obtainedspetra of meteor trains were evaluated and published(Rajhl et al, 1993, 1995; Borovi£ka et al, 1996).
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