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Fireball with a terminal flare photographed by Andr i  Knofel on July 26-27, 1992. The  photograph was exposed between 
21h01m15s and 01h17"35s U T  using a fish-eye lens, f = 35 m m ,  f/3.5,  from Langewiese in Germany. The  magnitude -5 
fireball appeared a t  Oh14m53s UT. The  trail of dots is caused by an  airplane while the fainter trail is 7101 a meteor. 
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Useful Information 
The June Issue (WGN 21:3,) 
The June issue is expected to be mailed a little later than usual, during the second week of 
June 1993. Because this is issue is anticipated to become fairly thick, contributions are due 
early, on April 30 a t  the latest. They should be sent to Marc Gyssens (address on inside back 
cover). 

WGN Subscription/IMO Mernbersliip 1993 
The subscription rate for volume 21 (1993) is 25 DEM for six issues. Additional gifts are of 
course welcome. It is anticipated that volume 21 will contain over 240 pages. 

Administrative Correspondence 
Ordering 1MO publications is done in the same way as paying subscrii>tion/membersliip fees. 
Complaints about not receiving MfGN or changes of address should be sent to P a d  Roggemans. 

All addresses can be found on the inside of the back cover. 
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arc Gyssens 
__.__ __ 

For h i e  new members and subscribers i h a i  have  j u s t  joined us this year: this issue is a regular, “thin” issue of 
WGN. The IMO has a policy of oflering WGN a l  lhe iowest price possible. Therefore, we alternate regular issues 
wiih Ihick issues, rather than dividing ihe annual number o f  pages evenly over a l l  issues. This helps to save on 
postage costs. 
There is, however, some evolution in this pallern of alternating thin and thick issues. Last year’s Volume 20 
comprised two thin and four  thick issues, compared 20 ihree of each in previous years. This move was necessary 
despite the fact that slariing about o n e  and a halj years ago we began printing non-article contributions in a 
smaller f o n t  t o  save on space. The reason for  this evoluiion is that you, the reader, are continuously subrnilting 
m o r e  and more articles, a praciice we do not complain aboiii! Therefore, please k e e p  up the good work and keep 
sending an your contributions! Taking iiiio account what is already in  the pipeline fo r  the June issue, there is a 
good chance that that issue will not be j u s t  a ihick one bni an extra-thick one! 
Of course, the continuous growth o f  WGN also invoives more work. As a result, we thought that it would be 
appropriate i o  give some instruciions 2 0  auihors, parficularly since it has been a long t i m e  since we last d i d  that 
and the journal has seen many  neiil contrzbutors since then. B y  following the instructions found below, you will 
save us work and a t  ihe same time speed u p  f i l e  processing of your article, which in turn will contribute t o  a 
t i m  ely pub lica lion schedule . 
Finally, it should be emphasized ihat t h e  growth of WGN merely reflects the growth o f  the IMO as a whole. In  
that respect, it should also be einphasi.zed t h u l  i h e  grcwing ainouni o f  work resulting froin this requires a larger 
number of nternbers prepared to m a k e  n.ew coirirriitiiielils i o  liandle the additional workload. Wi th  new Council 
elections having been initiated in IMO Dociirnent, 10, which was sent to the inernbers with the February issue, it 
might be a good idea t o  re-read t h e  iast few pages o f  f h a t  document t o  find out if the profile sketched there does 
no1 suit you! Some more iriforiiialion o n  t h e  election procedures is given in this issue. 
Enjoy this issue! 

Marc Gyssens 

general advice 
If you intend to write something for W G N ,  the best initial advice I can give you is to browse through previous 
issues of t>he journal for articles or nows similar to t h e  o m  which you intend to write. In this way, you will get 
a feeling for the general style of the joumal .  For certain notions, tables, etc.,  W G N  uses more or less standard 
abbreviations, symbols, layout, etc. D e ~ i a t ~ i n g  fronil these undeclared “standards” causes extra editorial work to 
make the article conform to the style of the  journal. 
Although we understand and  appreciat,e t,h,zt every a i~t~hor  has his or her own style of writing, try nevertheless 
to adhere 20 the general s ty le  o j  W G N ,  
In particular, authors of visual observatioiial reports should note tha t  the birnonthly journal does not publish 
individual raw da ta ,  d e s s  they serve to make a point, such as a shower outburst. The  reason for this policy 
is straightforward: those d a t a  will be published ii; Ihe WGN Observational Report ’Series. Average ZHRs and 
magnitude distributions (provided they are significant and the  observing conditions are specified), however, are 
welcome. T h e  main  purpose of the  observational reports in the  bimontjhly journal is to give the readers an 
impression of such things as t9ie actjivit.y seeii from a shower, short,ly after the event took place. Observational 
reports shouid therefore be writ,ten from that perspect,ive. Again, writ,ers of observat,ional reports are advised to 
browse through past issues of WGN to get, a better feeliiig for what is expect,ed. 

2. Submission 
T h e  continuous growth of our journal involves ever more editorial work. In order to keep the editorial workload 
reasonable, we appreciate receiving BII electroiiic version of your submission as well. However, electronic submis- 
sion cannot be a siibstitjutle for a liarti copy, as the  t,rarisfer process can sornet,irnes scramble up  formulae, t,ables 
and bits of t,ext. In  such cases we need a version on paper to sort, t81iings out.  
More concretely, if you have access to electronic mail. send me a text file of your article to the e-mail address 
mentioned on the inside back cover. At, the same time, send m e  one hard copy of the paper by ordinary mail, 
including possible illustrations. Make sure the illustrations cannot get damaged in the mail by wrapping them 
properly. 
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If you do  not have access to electronic mail, then try t o  provide a text file on, preferably, a 3.5", or else, a 5.25" 
MS-DOS disket,le. Make sure the file is pure ASCII; WP-files or files for other editors are useless to me. However, 
most of these editors have a command to generate an ASCII version of a document, so please make use of this 
cyjtion. Something you should not be worried about is the formatting of your text. The  program used to  make 
PVGN (m) takes care of tha t .  Therefore, ie does not matter where you insert line breaks. Quite often, we 

receive files in which almost no  line breaks are present. Presumably, these files are ASCII-dumps of files created 
with WP or similar editors tha t  do not require you to give explicit line breaks within a same paragraph. If YOU 

edit a text for W G N ,  we suggest you explicitly insert Line breaks at the end of each line of text.  We do not ,  
however, need your text t o  have an aligned right, margin. Moreover, lines that are too long may cause errors in 
the transmission to  the  machine on which WGN is produced. 
In &he past, diskettes were often not returned to the authors. We will see to i t  t ha t  from now on diskettes 
are systematically returned to  the sender as soon as a!l the articles on it have been published. When you use 
diskettes, send m e  the  diskette, together with one paper copy, including possible illustrations. Make sure the 
diskette and  the  illustrations cannot get damaged in the mail by wrapping them properly. 
If you cannot provide m e  with an electronic version of your article, then send me a type-written version in 
triplicate. Hand-written articles are permissible, but only if they are clearly legible. In particular, you should be 
careful when writing proper names (persons, sites, etc.). Often, we lose much time in figuring out  the spelling of 
such names! Also, clearly indicate where accents should be placed! Band-written articles should also be  provided 
in triplicate. If in your country, copying faciiities are limited or extremely expensive, you may send only one 
COPY. 
When I receive a submission, I first, decide whether or not it, qualifies for refereeing. Only articles dealing with 
global analyses of observations, aTialyses of data. o b i a i n e d  b y  professional equipment, articles of a theoretical 
nature, and certain r e v i w  articles qualify for t l ie  refereed section. In particular, I would like to  again emphasize 
tha t  the decision to have an  article refereed is not a judgmen t  oi: the content bu t  on the nature of the article. 
A non-refereed article is usually published in  the upcon-ling issue, provided the deadlines indicated on the inside 
front cover are respected. Space limitatlions will so:netim.es defer a timely sent-in article to the  next issue. 
Exceptionally, a n  additional delay is possible, if I need to  coasult eit>her the author or members from the Editorial 
Roard to clarify the  article. T h e  refereeing procedure typically takes two months, based on our initial experience. 
The procedure can, however, take longer if tlie alterations suggested by the referees require a second round of 
refereeing. As a rule, a refereed artic,le is dealt with by one professional and one amateur referee. Unless the 
rt-ferees request otherwise, the refereeing procedure is open, iii t,he sense tha t  once the referee reports are in  and 
sent, t,o the autJhor, the author is free to contact the referees direct!y to  ask for clarifications if necessary. 

3. Language arid style 
In principle, only submissions in English are acceptable. From l i m e  to time members of the Editorial Board have 
offered translation services, but, these should be regarded as a persnnai favor. As an  I M O  officer, the  Editor-in- 
Chief cannot guarantee the translation and publication of articles written in another language. Moreover authors 
heving been offered a translation service on a pe,rsonal basis must be aware tha t  t,he work involved can lead to 

Mavi.ng said this, we are well aware that a large number of WGIf  readers axd authors have difficulties with the 
English ianguage as it is not their first, language, arid there is no reiison whrtt,soever t,o be ashamed of tha t .  I see 
t)o i t  tJhat every contribution by an autjhor who is not, a nat,ive English speaker is editted for language problems. 
11: particular, start ing with Volume 21, Pet,er Brown goes over each such art,icle to make sure that, the result does 
not, sound awkward tjo native English speakers. So ivliile no aut,hor should be embarrassed by making English 
errors (we take care of those), he  or she should nevertheless be sure that the meaning of his or  her sentenc,es is 
clear. In some languages i t  is customary to use losg and grar:iaiiat,ically i:ivolved sentences. If t,hese sentences are 
translated literally into English, their meaning oft,en becomes ambiguous. This in turn forces m e  to either leave 
out the ambiguous passage or to contact t,he author for c?arificat,ion, resulting in delays. As a policy, I never 
guess at the rneaning of an  ambiguous sent,ence! Therefore, aulhors who do not have mastery of the English 
language are advised to  avoid writ,ing sent,ences (hat are t,oo iong or too complex. 
However, native English writ,ers should also be aware of the language t,hey use. .4s many of tjhe readers are 
not very familiar wit.h all the nuances of tjhe language, tjhey should avoid using rarely used or unnecessarily 
complex words. They  should also avoid writing too long or t,oo corriplex sent,ences full of idiomatic expressions, 
for the same purposes. In general, I woulcl advise native Engjish cont,ributors to be a lit,tle more generous with 
commas than is cust.omary, as punc,tjaat,iori can be of great help t,o a reader who is not t,liat good in English in 
understanding the structure of a sent>ence. 
As a guide to  everyone, I would suggest you put  yourself i n  the place of t,he reader when you writre something. 
Wha t  is obvious tjo you may  not, be obvious t,o tjhe reader. Also, be aware t>hat, t,he background of o w  readership 
is very heterogeneous. Make sure that t,lie reader can follow your line of thinking. This means t,liat you must 
arrange the  paragraphs tha t  express your t,hought,s in a logical order. \Yit,hin a paragraph, you should ensure tha t  

d e l q s .  
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t he  flow of thoughts is natural .  T h e  l i t t k  words or phrases linking a sentenc,e to  the previous one are extremely 
imporlant in this respect. However, .you should make sure tha t  t,hese referencing words are not ambiguous. Many 
authors tend LO use words such as ‘(this” or “they” in a context where it is not, exactly clear what these words 
refer to. In such cases, the references rnrist be made more precise, e.g., “this person” or “the observers.” 
Finally, do not obscure the legibility of your articie by throwing in too much notation. Sometimes, authors 
introduce symbols for no real purpose. Also; if you quote figures, make clear exactly what quantity they express. 
Always be clear in the units you use. As a rule, WGN uses metric units. Therefore, authors from countries 
where the imperial system is still in use are kindly asked to make the conversions themselves, being careful to 
properly round off. 

4. Abstract 
Most contributions in WGN require an  abstract. The  exceptions are calls for observation, announcements and 
reports of conferences and  other events, book and software reviews, and  communications of a n  organizational 
nature.  Those contributions not requiring an abstract, are published in smaller print. All other articles, including 
observational reports, require an abstract. The  abstract should be brief and  rnention the  main points of the 
article. From t,he abstract ,  a reader must be able t o  decide whether or not the  article is of interest to him or her. 
Also, a n  abstract is useful when WGN articles are reviewed in other publications. 
Often, articles requiring an abstract are su!,mii,ted wibhonb one, forcing m e  to write one. Though in many cases a 
one-line abstract suffices, this is a t,ime.-consuming job. Provide an abstract yourself! To find out the appropriate 
length for your abstract ,  browse through old WGiV’s looking for cont,ributions tha t  are comparable to yours! 

5 .  Organization of the eontributiora 
You may--but do not have to-divide your articles iiitc sections. Whether or not sectioning is appropriate 
mainly depends on the length of the article. Generally, h r e  will be no point in dividing a one-page article into 
sections. A five-page article on the ot,her hand m m i  be ibvidetl into sections to provide the reader with natural 
breaks within the articie. T h e  decision to use sec,tion:; must be made on an article by article basis and serves 
to increase the readability cf the article. If’ yoir intend t,o use sections the entire article must be divided into 
sections, including the first part,. Also, sect’ioiis are numbered consecutively, except for acknowledgments and 
references, which come a t  the end of tiis article. 
Subsections are not used in  WGili; if a section becomes too long, try splitting it into several sections. In 
exceptional cases it. is permissible to  divide lor;g sect,ions by using unnumbered headings, which will be printed 
in italics. For examples, we refer you again to past issues of this journal. 

Both figures and tables are numbered consecut,iveiy tiiroughout the article. As an  author,  you cannot predict 
where in the text a table or figure will eventiia!ly be placed; !ayout co&derations can force us to move a table 
or figure forward or backward relative to the place where i b  was originally intended to appear. Therefore, never 
refer to figures or tables with words s:ich as “’l1eIow” or “at\ove,” bu t  use the figure or table number instead. Also 
note that in reference to a partic,ular table or figure, the words “Figure” and “Table” are written with capital 
letters and are i tever abbreviated. 
For each figure or table, a capt,ion should b e  provided. ’rhis capt5ion should hriefly explain what the figure or 
table is about ,  and  be as self-contained as possible. Every Figure or table used must ,  of course, be relevant to the 
article as a whole and therefore be explicit,iy referred t,o in the text,. 
When composing a table for W C N ,  be aware of the technical restrictions. Your table sliould fit on a page, 
meaning that its width must  not exceed about, 17 c m .  The  length is no problem, as a table can run over several 
pages. Notice that, WGN does not print t,al,les in  landscape niocle! Also, there are certain kinds of tables, such 
as magnitude distributions, which are printed in a fairly standard way. Try to respect these standards. again by 
comparing your article to  similar articles published in the past. 
Figures can either be black-and-white illustrat,ions or diagrams, or photographs. 
Concerning the former, black-and-white illust,rat,ions or diagrams should be camera-ready. This  means that they 
should not require any addit,ional processing before pubiicat’ion. In  particular, you should use dark black ink for 
a drawing and you should take great care in  the lettering of your figure. If you are not good at) drawing yourself, 
find a friend or colleague who is willing to help you! If you make a drawing or diagram by corriputer, please use 
a laser printer to produce the output  ~ ‘Wigh-resolutjion matrix printers are accept>able provided the figure allows 
reduction to hide the imperfectjions of the print,er. 
Whatever device you use to produce your i l ius t ra t iox  or diagrams, it cannotj he emphasized enough that the 
oubput must be really pitch black! Grayish pens, almost, finished ink cassett,es, or worn ribbons will result in 
a poor reproduction. T h e  same remark holcls for lines t,Iiat are t,oo t)hin, which is sometimes the case for the 
gridlines of a diagram. 
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1i1 genera!, black-and-white illustrations or diagrams shodti  he produced in such a way that they allow reduction. 
Reduction of figures is often needed to save space in order to make sure tha t  all subrnissions can be accommodated 
without needing a n  unreasonable number of pages. Also, reduction can be necessary for layout reasons, to fit a 
cert,ain illustration on a certain page, In order to allow reduction, you must pay special attention to the lettering. 
If a figure cannot be  reduced, i t  is usually because the  iett,eriag ori the original is too small in size. In general, 
make sure there is a reasonable proportion between the size of your illustration and  the size of the lettering. 
Photographs can be reproduced in W G N ,  but faint details are inevitably lost. Therefore, photographs need 
to be of good contrast. Very dark photographs with extremely faint meteors are irreproducible. For the last 
year we have been. scanning the photographs before niakiiig the halftones, allowing us to enhance contrast. In,  
particular, this technique enables us t,o process color ptiot,ographs a; well and still obtaining a reasonable result. 
Be mindful, however, tha t  there are limitations to what  a c,oinputer can do. Make sure your photographs are of 
good contrast; furthermore lighter photographs reproiiuce bet,ter t,han darker ones. Notice tha t  in the text of the 
article, photographs too  must be referred to as figures. 

In W G N ,  references are numbered acxording to their firsl appearance in  the  kext. Please observe this convention. 
Introducing numbers ourselves or rearranging the numbers i r i  an  a!i;iiabetically-ordered list is time-consuming as 
well as a possible source for errors. 
Also, WGN prefers full references. I n  the case of journal art,icles, tiiis means authors,  title, journal, volume (and 
if possible, issue), year (and if possible and appropr iak)  month ,  arid page range. In tjhe case of books, we expect 
aut,hors or editors, title, publisher, place of piiblicat,ion, year, an:! if apprnpriate, relevant page range. In tthe 
case of conference articles, we expect authors, t,itie, proceedings, edii,ors, if applicable and appropriate, series and  
publisher, year, and  page range. 

A te r s  to 
ci,r?ipiled by Marc Gyssens 

Radio reflection duratioii anid visual magnitude 
The letter o f  George Zay published in last ycar’.s Deceii iber zssuup (WGl\r 20:6, 1). ,.lo), pointing o u l  t h a t  visually 
bright meteors do  no1 always y i e l d  long radio reflections arid v ice-versa ,  coriti?iues triggering a lot o f  reactions. 
Th e y fo 1 low be i o  w. 
I noted with interest the letter to WGN from George J .  Zay in the December 1992 issue of W G N .  
During 1986-1987, I frequently exchanged correspondence with Walter Scott Noust80n about our common expe- 
ricrlces and  interests in meteor ast,ronomy. Walter Scott, is the gentlema;: who wr iks  the very excellent “Deep 
Sky ‘~Yonders” monthly column for Sky  and Telescope.  The exchange of materials included an’article on radio 
meteors that appeared in the July 1958 issue of Scieni i f ic  American. Walter Scotjt also sent me copies of the 
notes tha t  he and  Cliff Simpson (WOYUQ) had used to generate the article, as well as follow-up comments on 
tlit: published article. 
Wibh regard to Mr. Zay’s letter, let m e  quote t,lie 5th itern from Scotty’s notes: 

“QOur first effort a t  gathering problems was simpiy to see if we could find any correlation between the 
radio and  visual brightness and hourly rates. We lineir7 when we startled the project tha t  we could 
count met,eors on the reflection furnished Ply the 20 M c .  signal of W W V  out of F t .  Collins, but as it 
was not really good reception we decided to make a better systeril of our own. 
To our surprise we found absolutely no correlation becween radio loudness and visual magnitude. A 
first magnitude meteor might, barely beep the radio! aird conversely, a sixth magnitude meteor might 
shake the speaker almost off the table. Eventually, we coucliided the effect, came from the pclarized 
pattern of the Uagi, and started to look at, designs for non-polarized antennas.” 

The  rest of the i tem refers to t,he stfation being closed down and experimentation being discontjiniiecl because of 
job changes. 
iFrom many hours of simultaneously observing rneteors and iisteniiig to them on my detection system, I have 
noted many instances where bright met,eors produced minima! radio response, anti vice versa. I have even noticed 
very loud signals on the  radio syst,em tha t  lasted upwarcls of 3 0  seconds from meteors tha t  I did not see! 
I know of two other radio observers who have report,eti t,he correlation clisparit,ies between visual and radio 
brightness. 



rI’c> complicate the matter further, I have co-observed with a friend who lives about forty miles from me. We 
have both monitored the same signal (67.250 Mhz), and despite our separation, we are both approximately the 
same distance from the signal source (270 k rn ) .  We were using different receivers and different antennas-I had 
a five element Yagi and he had a dipole. While listening and being in contact by telephone, many of the meteors 
detected simultaneously had very diEt‘erent detection parameters, and to add more questions to the detection 
geometries, we both heard meteors that the other observer did not hear. 
So, Mr. Zay, welcome to the wonderful realm of unknowns that  bedevil any meteor observer who looks and listens 
a t  the same time. 

Williarri H. Black, KdBSN, February 9, 1993 

This letter is to follow up  on the visual rnag~iit~de/reflectiori duration correlation, which I brought up in the 
December 1992 issue. 
Recalling some of the bright meteors I have seen simultaneously, it appears that  one of the influencing factors 
for signal time duration is the meteors alignment in relation to  the antenna’s direction. Tha t  is, if the meteor 
is lined up with the antenna’s pointed direction, you will get a somewhat longer signal than one that appeared 
perpendicular or just overhead. If this is so, radio durations and visual magnitude correlations are useless. I am 
sure there are other factors that  need to be ferreted out. 
In noting signal strength, tjhat too is troablesome; at least when listening in on a commercial Fhl station. When 
listening directly or recording on a chart recorder, The p robkm is the same. When a meteor reflects a commercial 
radio signal, it is dependent upon what’s being transmitted at that  particular moment as to what strength I 
a m  going to record on my recorder. A traiisrnitt,er of a continuous steady signal will be more meaningful here I 
think. 
When counting meteor reflections, perhaps i t  would be more useful tto note sheer numbers per hour rather than 
assign brightness values based i.ipon duration and closeness based upon strength. 
As a personal project, I have started to inclucle on my visual meteor plotting work the meteors that  did and did 
not make a simu1taneo:is radio signal arid the duration of the one’s that  did make a signal. I a m  actually just 
getting,started. Biit this will be somet!iing 1 a m  going to do for n?y own curiosity. If there is anyone in IMO 
land who is iriterested in the da t a  that i accumulat)e, please contact me. I will be happy to share what I get. 

George J .  Zay, February 16, 1993 

I read the several comments, some more emotional t,han others, about the relationship between visual magnitude 
and echo duration with great int,erest. The r e h i o n  log7’ = --0.l82ll.i;, + 0.288 was a result of a Perseid campaign 
a t  Puimichel, France, in  1986. Several meteor observers from different countries were present there, including 
Paul Roggernans. During several nights, 1 carried out simultaneous visual-radio observations. For this purpose, 
a circularly polarized ant>enna was pointed to the zenith to improve the chance of seeing the visual counterpart. 
In this way, 64 radio-visual meteors were gathered. %%’itti these observakions, the above-stated relationship was 
derived as described i:i [ I ] ,  So, this relationship is 07i ly  valid for this specific equipment set-up, frequency, etc. 
Wha t  amazed me at  the time was tha.t,  despite severai unknown parameters (reflection point, velocity, etc.) 
and possible errors (e.g., estimated visual magnitude), this relationship seems to  fit rather well. The correlation 
coefficient obtained was --0.83, which is not bad at  all taking into account the very small sample. Of course, 
this might he a pure statistical coincidence, bu t  e?n the other hand it is very unlikely that at, the used frequency 
(88.38 M H z ) ,  e.g., a meteor of visual magnitude +0.5 will yieid a reflection durat,ion of 5 seconds. 
This discussion leads 11s to one of the main goals of the  relationiship under consicierat,ion, namely the determination 
of the “radio limiting magnit,ude” of a forward scatter systjem. A lot of radio observers would like to know the 
limiting magnitude of their observing syskrfi. This method, which is certainly rough in some respects, does give 
them an answer. 
Below I give some more references [2-5] for i>eOl>le who are interested in this exciting matter.  

[I] 

[a ]  

[3] 

[4] 

[5] 

J .  Van Wassenhove, “The Relat,iori between Visual Magnitude and Echo Duration”, WGN 15:4, August 

V. Znojil, M.  Sirnek, J .  Grygar, J .  oiian, “The reIat,ion between meteor optical brightness and the prop- 
erties of the ionized trail”,  Bull. Astron. Iiist. Czechosl.  3 2 ,  1981, pp.  1-19. 
B.A. Lindblad, “Combined Visual anti Radar Ohservatioris of Perseici Meteors - 1. Observations in 1953” , 
Medd. From Lunds  Series I ,  189, pp ,  1-98. 
B.A. Lindblad, “Combiiied Visual and Radar Observations of Perseid Mft,eors - 11. Olxervatioris in 1955”, 
Medd. F r o m  Lunds Series I ,  198, pp .  1-38. 
B.A. Lindblad, “The Relation between Visual Magnitudes of Meteors and the Durations of Radar Echoes” , 
Medd. F r o m  Lunds ,Series 11, 138, pp. 27-39. 

Jeroen  Van N’assenhove, March 3, 1993 

1987, pp. 116-118. 
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Comment by the Editor: From all the reactions published thus far,  I think nobody questions t h e  existence of 
a correlaiion between visual magnitude and echo duralion. The main point o f  2he whole discussion is that the 
j o ~ i n u l u  under scrutiny cannot be used naively, because (i) i t  is a based o n  too  small a sample, (ii) there is a wide 
scgiier, and (iii) the formula is not universally valid. The readion b y  Jeroen Van Wassenhove only confirms 

smi ler  rather than forward scatter. 
4 ! > i C  (.?. L J  ,. <,onclusion. Finally, caution inust be taken upo9i considering professional work because that is based on back 

t the Upcoming CSU 

s 4 pointed out in my Editorial, the procedure for tJlie election of a new Council has been initiated. While we 
\welcome candidates for a Council position, we must at h e  same time caution prospective candidates tha t  serving 
as a Councillor requires a large commitment and a lot of time. In I M Q  Document 1 0 ,  sent t o  all members with 
the February issue, a profile for a Council member is sketched, based on our experiences over the past years. 
If you feel tha t  the requirements in that profile are too much for you, you would be better t o  refrain from being 
a candidate. If on tJhe other hand you think you do satisfy t,he requirements and can effectively contribute to 
the Organization by helping in getting the massive amount of work done, your candidacy is most welcome. In 
that case you should send your candidacy as our,!ined i n  I M O  Docuinent 10 to tlie Secretary-General. Only 
candidacies reaching the  Secretary-General before midnighl IJT of May 31-June 1 will be considered; it is your 
responsibility to allow postal services enough time to make sure that  your candidacy arrives in time. 
The  candidacies will be communicated to all votiilg members togeGlier with a voting bulletin with the June  issue. 
Contrary to what is said in I M Q  Docuinent 10,  votes much reach tlie Secretary-Ge,neral before midnight U T  of 
Septernber 14--15. The  votes will then be counted and the result announced a t  the General Assembly a t  the  IMC 
in Puimichel, on Friday September 24. The  new Council will t,ake office start ing January 1, 1994. 

0 is o Ann ou 11 c em e nt 
Pa id Roggemans 

Several IMO members returned the letter sent wilh WGA’ 21: i .  If you have not done so, please send it promptly 
to the Secretary-General (address on inside back cover). I t  would iiidwd be a shame if the updated version of 
W h o  zs Who should contain outdated information simply because some members failed to react. T h e  updated 
W L  $5 Who will be printed after the postal codes change in Germany. 

line for VMDB Input: 
uiiier Arlt 

L,a:<t year, most of the visual da t a  came in fairly regularly. Since the coriditioris for Perseid observations were 
rat>her poor, the 1992 files of the Visual Meteor DataBase (VMDB)  are somewhat smaller than  those of the 
previous yeax. If you still have observations not sent in,  please send them as soon as possible to Rainer Arlt 
(address on inside back cover). As we have to produce Volume 5 of the WGN Observational Report Series, 
observa.tions should be received by M a y  31 at the latest. If you have access to e-mail you can easily send m e  the 
da t a  to the Internet address 100114.136l@compuserve. corn. The  observations should be prepared in a format 
that, resembles the IMO observing report form. Completeness, however, takes precedence to the format of the 
submitted report. 
When entering the 1992 observations, I noticed that several observers forgot to give their field of view. You may 
give these values in right ascension and cteclinat,ion w i t h  an accuracy of about, 10’. Furtjhermore, observers often 
forgot to distinguish whether they d i d  not see any meteors of one shower or wlietlier they d i d  not watch for tha t  
radiant. There is no  shame in not having o1mxvt.d a shower, but, please unambiguously not,e t,liis. You may do 
that by listing the observed showers before giving t,he act,ual observat,ion, independentj of t,he number of meteors 
seen from those radiants. 
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ase Statistics for 1991 

1. ~~~~r~~~~~~~~~ 

Since statistics on visual observations were published in WGN 18:6 (December 1990) and WGN 20:l  (January 
1992), it has become something of a tradition to communicate these totals to  the observers. It is encouraging for 
observers to see that the I M Q  is making good use of their reports. All forms are entered into a database and all 
original documents are archived. If the I M O  had not existed, one is left to wonder what would have happened 
to  all the data collected and analyzed so far? 
To begin with, no standards for observing and reportling would have developed. Meteor observing would still be a 
jumble of scattered efforts with uncomparable and to a large extent lit,tle used data.  In some countries, no meteor 
groups would have been estkblished, large amounts of data  would have been dest,royed and lost by amateurs who 
faded out of the hobby. Anybody willing to study a meteor stream would have been quickly discouraged when 
trying to obtain enough useful data.  Observers would have to be content with analyses based on small data 
samples collected by iiationa! societies. 

Fortunately, the chaos that existed in amateur metjeor astronomy is now largely history. Some people, however, 
still deny the importance of a globa! organization arid believe that analyzing data  samples, 10% the size of 
those used by the I M Q  provides comparal)le result,s. Generally, the available observations can only be studied 
successfully when ail efforts are coordinated oil a global scale. There is not enough data  available to be divided 
for whatever purpose. 

The  tables presented here represent, the amourit, of data received up to the end of 1992 for the period 1988 to 
1991. 

Table 1 - VMBB grand totals for 1988-1990. 

In ?‘a le I ,  L e  high number of meteors reported in 1991 is mainly due to the remarkably successful Persei.. and 
Geminid observations. There is a disturbing trend emerging, however, since the first IMO years 1988-1989. The 
regularity of observational coverage outside the majar stream periods is getting poorer. Fewer efforts are made 
regularly throughout the year and t,his is evident In practically all groups and countries involved. 

Table 2 - Total observing time and il1llnber of meteors per month. 

1991 

1 T e ~  
__l_l____i ____I____ 

January 1 1 24‘: I 5 
February 5873‘64 
March 569!07 

1119h98 
839469 
4 2 1 h l l  

1677!!SG 

April 

June 
July 
Augiist 1 7673’!06 
September 
October 
Kovennber I 5 1 34 3 5 
December 2472‘! 0 3  

78471!37 

1 875’!85 

I 
5407 

3685 
29490 219!72 

203594 1 1999!‘2@ 
9392 278h06 

23149 303!93 
17068 371h43 
84558 1 1206’.’04 

N 

1836 
454 
642 

2541 
1121 

871 
2282 

69494 
3044 
3745 
4249 

47486 

137765 
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This means tha t  the risk of completely missing an unexpected meteor outburst ,  new s t ream,  or fireball has 
unfortunately become greater. We strongly recommend that amateurs use any clear night to monitor tlie sporadic 
background even ju s t  for one or two hours to make sure nothing unusual is going on in the sky! I t  is a very 
reiaxing job  and  one tha t  is very useful as well. If this trend continues, future meteor outbursts may happen 
when literally all experienced amateur meteor observers are asleep! Do not let this happen. 

. Tlie VMDB competition 
There was a time when some people described themselves as the most experienced meteor observers in the world. 
More often than  not ,  they were very enthusiastic amateurs bu t  by no means the most active observers. Since the 
I M O  keeps detailed statistics, we know exactly who are the most active observers and where meteor astronomy 
is most productive. There is a small minority of meteor observers who still do not report t o  tlie I M O ,  but  they 
would not  greatly change the overall statistical picture. We do hope tha t  the few individuals outside I M O  will 
soon agree to share in the development of a global meteor environment by joining the IMO or a t  least submitt ing 
their observations to  the Organization. 

Table 3 - Total effective observing time and numbers of ineteors seen per observer. 

Nr .  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 3  
1 4  
15 
16 
17 
18 
1 9  
20  
21 
22 
23 
24  
25 
26 
27 
28 
29 
30 

1988-199 1 

Observer 

Rendtel Jiirgen (RENJU) 
Knofel AndrC ( K N O A N )  
Koscliack Ralf (KOSRA) 
Roggernans Paul ( R O G P A )  
Trig0 JosC (TRI JO) 
Wood Jeff (WOOJE) 
Reiidtel Ina (RENIN)  
Arlt Rainer (ARLRA)  
McBeatli Alastair (MCBAL) 
Marsch Adam (MARAD) 
Plesier Ghislain (PLEGH) 
Glossop Mark  ( G L O M A )  
Kocli Bernhard (KOCSE) 
Platt George (PLAGE) 
Rajala Leo (RAJLE) 
Taibi Richard (TAIRI) 
Lunsford Robert (LUNRO) 
Stapf Siegfried (STASI) 
Gallagher Jolin (GALJO)  
M ameta I( at II hiko ( MAMKA) 
Bellot Luis (BELLU) 
Coroneos Martin (CORMA) 
Kusduiik Ralf (KUSRA) 
Yabu Yasuo ( Y A B Y A )  
Miskotte Koen (MISKO) 
Winkler Roland ( W  I N R O )  
Hasliirnoto Takerria (BASTA) 
Tomioka Hiroy uki (TOMH I) 
Plesier Francis (PLEFR) 
Brown Peter (BROPE)  

Te ff 

974': 69 
671'!58 
504459 
492\ '12 
469'309 
439436 
368'! 12 
346h33 

329'1 03 
323v72 
307P.18 
302!!69 
299!32 
237464 

225! 15 

199!65 
1 94'! 54 
180h59 

33d!27 

225'192 

!99"84 

1 73 '! s 0 
1 5 i !! 53 
15UPGG 
147'!95 
135"39 
125488 
i23'!25 
122'!91 
122'!31 

Met 

15472 
11677 
25695 
12955 
11317 
15011 
13675 

8627 
3637 
2800 
3084 
7055 
6820 
6907 
4994 
1859 
6681 
3430 
1063 
2697 
2255 
4545 
3103 
i532 
2 5 5 3  
1666 
1663 
1359 
1126 
2772 

N r .  

1 
7 
3 
5 
8 

12 
15 
13 

6 
32 
28 
44 

9 
85 
16 
23 
17 

4 
2 

11 
14 

109 
120 

18 
10 
20 
29 
39 

42 

1991 

Te ff 

272h 19 
l 0 4 h 4 0  
164h48 
141h72 
102!'92 

79h08 
74430 
78'106 

113h69 
34'! 29 
36h68 
26!'33 

101'!78 
16'133 
64h 32 
434 25 
581'71 

142490 
199'165 
85h82 

11456 
1 O'! 7 4  

88'!50 
45: 69 
36'!55 

77h52 

X ~ G G  

29401 

26'! 94 

Met. 

4547 
3019 
9237 
4616 
3053 
2584 
3794 
2407 
1439 

398 
802 
844 

2416 
535 

1529 
370 

1608 
2029 
1063 
1419 
1506 

359 
143 
859 

1506 
604 
827 
208 

627 

Table 3 lists the 30 most active observers for 1988-1991. N'e now compare this long term activity with the resiilts 
hn. 1991: Wr."  gives the place of t>he observer in the 1991 classificat,ion. For more det,ails, we refer t o  the WGA' 
Observational Report Series. 
Table 4 lists the  totals,  grouped according to the count,ry where the observers live, not, where observations were 
made! For instance, most Belgian observat,ions were collected in France. We also rnent,ion the year when the 
observations from the  country concerned were communicated t,o the I M O .  An asterisk intlicaks t8h at, only casual 
reports were received by the  I M O .  
Considerably fewer observations were obt>ained from Aust,ralia and  Belgium in 1991. Very impressive progress is 
noted in the  USA, where several very active observers have joined meteor efforts. Also Japan  was very productive 
in 1991. 
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Table 4 -- Totai nnrnber of observers, number of meteors, and observing time per country. 

61 

c: 0 u li t 4'y 

Germany (1988) 
Australia ( I  988) 
Belgium (1988) 
Japan (1989) 
Hungary (*)  
United States (1988) 
Spain (1988) 
United Kingdom (1988) 
Malta ( * )  
Finland (1988) 
the Netherlands (1988) 
Bulgaria (1990) 
Italy (1988) 
Norway (1988) 
Croatia (1989) 
Canada (1988) 
France (1988) 
Ukraine ( * )  
Yugoslavia (1  990)  
Rumania (1990) 
Brazil ( * )  
Czechoslovakia (1 989) 
New Zealand (1988) 
China (1989) 
Bolivia ( * )  
Denmark (1991) 
Slovenia ( 1  990) 
Hong Kong ( * )  
Taiwan ("1 
Venezuela (Igiri1) 
Ireiaid ( * )  
Korea (1991) 
Poland (1991)  

Tot a1 

Qbs 

55 
145 
117 

90 
154 

72 
41 

6 
27 
23 
13 
23 
40 
13 
2 :3 

8 

8 
13 
3 
8 

10 
8 
8 
G 
I 

10 
2 
2 
1 
1 
1 
1 

940 

R 

I__m__. 

1988-1991 

N 

119778 
57571 
39766 
31708 
27430 
25299 
28704 

8652 
6828 
9337 
9238 
8851 
7476 
9470 
5197 
5892 
2752 
7243 
2457 
1047 
1595 

990 
1030 
1070 
306 
308 
976 
167 
343 

61 
30 
3 5 

6 

421609 

Te ff 

5048'! 03 
2771h67 
2034h89 
1954hGG 
1775h96 
1528h 90 
1429hOO 

47Gi!71 
473'fG4 
422h 73 

294h40 
262'!74 
2?4'!40 
2 2 l h 3 3  

544h42 

340h55 

2 124 5 1 
ls5hlo 

/J'. 2 1  
107'!G2 

G5'!09 
58: 18 

49'1 15 
26'!60 

c, n 

57hs7 

264 1 2  
231323 
l O ! i O O  

8 h O O  
7h 4 1  
4!5G 
l h 4 3  
O'! 95 

20720h86 
_______j 

0 bs 

38 
28 
4 1  
63 
10 
45 
25 

4 

12 
8 

2 1  
11 

5 
3 
7 
3 
7 

13 
1 

8 
5 
5 

1 
10 

1 

1 
1 

377 

1991 

N 

38057 
6750 

11847 
16518 
3539 
8108 

10991 
4112 

4019 
4592 
8384 
1469 
3126 
1231 
3318 
1266 
5157 
2090 

779 

145 
315 
G O 8  

308 
934 

61 

35 
G 

137765 

Te ff 

1358h45 
247h79 
368h72 
7244 13 

88h29 
5G5h27 
4 0 4 h 9 l  
174h23 

158h2G 
220h35 
257h28 

53h04 
G l h l O  
Glh98  
89442 

124: 44 

27h4G 

l l h 3 0  
13hG3 
20h71 

2 6 h l 2  
17h67 

47454 

94h74 

7h 41 

1443 
0495 

522GhG2 

A surprising result is the total number of meteors reported on a. global scale in these four years. For the overall 
majority of meteor streams, very few inet,eors were reported. The  problems associated with identifying minor 
streams is reflected in these totals (Table 5).  In some observers' circles, very lax met,hods enable the observers to 
associate witjh any meteor a member of one minor stream or another. To make matt#ers worse, questionable lists 
of meteor radiants are still being used. Some oLserveis cannot perceive a single meteor from a well-established 
minor stream radiant,  Iiut report meteors from radiants nobody else can detect. I t  should be clear that  there are 
still a lot of unscientific beliefs involved! 
For some streams where two or niore cornponent,s ex-ist, some reports give no  distinction between the different 
branches of the streams, In t,liese cases the totals for all components should be added. For instarice for the 
Taurids, the totals wider TAU, STA, arid NTA should be added, yielding 2074 + 2652 + 2288 = 7014 Taurids. 
Table 5 only contains those showers for which meteors were reported in 1991. 

4. Conclusion 
Starting with the 1992 observations, the  VMDB has been successfiilly t,aken over by Rainer Arlt,. When the IMO 
was created, the handling of large quant,it,ies of visual olxervations was my personal priority, a challenge which 
had  existed €or many years. Indeed, the V M D B  has become a reality arid one of the most in-tportant achievements 
of the I M O .  It is a guarant>ee tfo all observers that, t)heir efiorts will never be lost. All data is kept in different 
places on different computers and  all dat>a is printed and spread among many libraries. The  chances t8hat all the 
copies could be deshoyed is vanishingly remote. hllairit,aiiiirig the VMDB is a ver_v demanding job. I would like 
to thank Rainer for his efforts tjo take over this job  from nie. Please send all your reports to Rainer in as short a 
t ime as possible after the observation is made. 
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Table 5 - Total number of meteors observed per shcwer. 

1 Shower 

' V-Bootids (FBO) 
a-Scorpids (ASC) 

~ 6-Aurigids (DAU) i @-Bootids (ABO) 
p-Virginids (MU) 
a-Leonids (SLE) 
Puppid/Velids (VEL) 
Androinedids (Ann) (AND) 
Taurids (TAU) 
Ophiuchids N (NOP) 
a-Orionids (SOR) 
X-Orionids N (ORN) 
y- Sagi t tarids ( G  S A)  
C-Puppids (ZPU) 
Leoiiids (LEO) 
Scorpio/Sagittarids (SAG) 
a-Cygnids (ACG) 
&-Aquarids N (NIA) 
cu-cank Majorids (ACM) 
a-Centaurids (ACE) 
&Aquarids (DAQ) 
Capricoriiids (Oct) (OCC) 
a-Capricornids (CAP) 
o-cent anrids (OCE) 
n-Eridanids ( E R I )  
w-Scospids (OSC) 
Quadranitids (QUA) 
r-Herculids (THE) 
Cerninids (GEM) 
?[-Aquarids (ETA) 
a-Aurigids (AAU) 
a- Monocero tids (AMO) 
u-Hydrids (HYD) 
Taurids S (STA) 
a-Virginids (AVB) 
Pegasids (Nov) (PEG) 
8-Centanrids (TCE) 
Monocerotids (MON) 
5-leonids (DLE) 

1988-1 991 

39 
749 
510 
328 
112 
20 

209 
173 

2074 
20 

186 
487 

I 1  
336 

1618 
145 

1746 
655 

40 
225 
481 

55 
4921 

164 
40 
19 

5144 
41 

52799 
5117 

94 
55  

1193 
2652 

123 
44 

149 
974 
208 

1991 

6 
58 

461 
52 
1 
I 

30 
23  

269 
4 

84 
198 

3 
9 

605 
125 

2 
228 

2 
29 

120 
24 

679 
14 
14 
7 

440 
9 

32334 
251 

I 
1 3  

692 
539 

1 
3 
5 

569 
21 

-- 

Shower 

Aquarids (AQU) 
Giacobiriids (GIA) 
z-Cygnids (KCG) 
Perseids (PER) 
Orionids ( O R I )  
Phoenicids (Jul)  (PHE) 
X-Scorpids (csc)  
Coma Bereiiicids (COM) 
Aurigids (AUR) 
Lyrids ( Jun )  (JLY) 
Leo hhior ids  (LMI) 
kegasids (Ju1) (JPE) 
X-Orionids S (ORS) 
IJrsids (URS) 
Phoeiiicids (Dec) (PHO) 
Piscids S (SPI) 
a-Carinids (ACN) 
&Aquarids S (SDA) 
n-Aqaarids (KAQ) 
e-Gerninids (EGE) 

6-Cancrids (DCA) 
Lyrids (LYR.) 
0-Ophiiichids (TOP) 
E-Diacoiiids (DDK) 
b-hqnarids S (SIA) 
Taurids N (NTA) 
X-Orionids (XOR) 
Piscids N (NPI) 
o-Dzaconids (ODR) 
w-Canis Majorids (OCM) 
Piscitis A n s t r i d s  (PAU) 
6-Aquarids N (NDA) 
A-Sagittarids (LSA) 
@-Corona Australids (CAU) 
Virginids (VIR) 
cu-Crucitis (ACR) 
Other showers (DIV) 
Sporadics (SPO) 

~ - . E r i d a ~ ~ i d ~  (EER) 

International 
uimichel, France, September 23-26 

Paul Bogg e 772 a ns 

1988-1 99 1 

3413 
135 

5696 
114249 

4593 
196 

30 
1759 

584 
236 

2 
67 

295 
170 

24 
547 

34 
5472 

65  
404 

56 
338 

1591 
116 

78 
1028 
2288 

276 
118 
340 

19  
402 

3587 
296 

28 
1053 

8 7  

175088 

- 
1991 

255 
72 

1169 
43966 

540 
1 7  
5 

924 
49 
87 

2 
67 

123  
63  

5 
203 

3 
831 

25 
85  

1 
90 

473 
18 

3 
352 
667 
276 

8 
1 
5 

44 
820 

15 
5 

198 
31  

982 
47266 

As of early March, 50 people from 15 countfries had registered for t;he 1003 IMC, though some still need to  
confirm their participation. T h e  limit of available places has been solved by the Puimichel stjaff we still have 
15 places free in some houses we can rent near the  conference s i k .  We received several request,s for financial 
support from some participants, but for the places tha t  are still free, we must charge a small supplerrrent of 
150 FRF for the entire I M C  per person. This is w h a t  we nrust pay to the owners of the houses, which do  not 
belong to the  Observatory. People who s tay  from Septernber 18 Lo 23 c.an stay a t  the observers' residence for 
the exceptional pric,e of 150 FRF per d a y  (normally 240 FRF), an option we st,rongly recommend. To save on 
expenses, only one circular will be mailed near tlie end of July cont,aining all tjhe final inforrnat,ion. We will also 
keep you informed through WGN. If you have not yet rmde  your reservations, please contact the organizer. Do 
not miss this opportunity to meet your friends from so many different locations! 
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y e s  of the Retina 

During my continuing researches into meteor colors, and human color vision in general in recent months, I have 
come across a phenomenon which may be of interest to nocturnal visual observers in particular. This concerns 
the  blue arcs of the retina, which can best be noted by a simple experiment during dark-adaptation, preferably 
while still indoors. 
T h e  experiment requires a room which once all artificial light,s are extinguished will be complet(e1y dark, a willing 
observer with normal color vision, and a dim red torch, such as would be used for recording visual observations 
outdoors at night. To  see the  blue arcs, turn out the room lights and  switch on the red torch. Turn the torch 
until only a thin sliver of red light can still be seen, and iook slight,ly away from the light. A faint bluish-white 
arc should flash in the field of vision when this is dose. 
T h e  reasons why this occurs are not properly understood, aithough the shape of the arcs is very close to  tha t  of 
nerve fibers within the retina. Bioliirniriescence of these nerves has been shown by experiment to play no real 
par t  in generating the arcs, however, and 110 other mechanism has yet been definitely identified. A good, brief 
review of the topic is [I]. 

Reference 

[l] J .D .  Moreland, “On demonstrating the blue arcs phenomenon”, Vision Research 8, 1968, pp. 99-107. 

servers’ Notes: 
Jeg Wood 

___ 

T h e  months of May and  Juiie contrast greatly hetween the northern and  the southern hemispheres. In the 
northern hemisphere there are few showers active and  hence overall meteor rates tend to be low. In the southern 
hemisphere there are quite a few showers to be seen. This together with the ecliptic being high overhead ensures 
tha t  good rates are seen. 
Table 1 lists some of the meteor showers to be seen in May and June  1992. Table 2 shows moonlight and observing 
conditions. The  illuminated par t  of the Moon is always given for Oh U T  on the da te  indicated. The  dates of 
the phases of the Moon are also given in  UT. Note t,liat, the activity period da ta  for the June  Bootids and the 
o-Cetids are uncertain. 
T h e  Visual Commission of the  I M O  although requiring da ta  on all streams realizes practical considerations 
like work, study, farnily, Moon and  weather prevent people from observing regularly on a day by day basis 
throughout most of the year. Wi th  this in  mind, it has been decided to enc,ourage everyone who has time to 
observe to concentrate on a couple of showers per rlioilth rather than the whole lot. This means we should be 
able to get a good set of d a t a  011 these few rather than sparse da t a  on many showers. The  showers chosen for 
special investigation for the months of &lay and Juiie are the Scorpio-Sagittarid showers, the q-Aquarids, the 
June  Bootids, and the 66’Daytjime” sliowprs in Cetus and Aries. 

Table 1 - A list of the meteor showers to be seen in May-dune 1993. 

Shower 

11-Aquarids 
a-Scorpicls 
Ophiuchids N 
p-Corona Australids 
rc-Scorpids 
Ophiuchids S 
o-Cetids 
y-Sagit tarids 
Arietids 
6Wphiucl1ids 
Lyrids ( J u n )  
Bootids ( J u n )  
A-Sagitt arids 

Activity 1 ~axirniurri  

hlar 26-May 12 May 03 

M a y 3 2 - J ~ ~  13 JUII O G  
May 22-Jul 02 Jun 07 
JUII 0 4 - J ~ l  15 JUII 1 3  
Jun  II-JUII 2 3  Ju, 1G 

(1, 

43P1 
4304 
49P7 
5417 
5819 
59:s 
5913 
7601 
7607 
82P4 

9613 
9906 - 

N 

336’ 
240’ 
249O 
284’ 
267’ 
258’ 

28’ 
272’ 
44O 

267’ 
278O 
22 9 O  
276O 
m___ 

Radiant 

6 

- 0 2 O  
-27O 
-14’ 
-40’ 
-39O 
-24’ 
-04’ 
-28’ 
$?40 

-20’ 
+ 3 5 O  
$49’ 
- 2 5 O  - 

Diarri. 

4O 
5 O  

5 O  
5 0  

5 O  

5’ 

G’ 
3 O  

50 

5 O  
8’ 
G o  

Drift 

Am 

+OP9 
SOP9 
SOP9 
SOP9 
SOP9 
SOP9 

SOP9 

SOP9 

- 

SOP5 

SOP8 

SOP9 
- 

- 
AS 

SOP4 
-0: 1 
-0P1 
-0P1 

O P O  
- O ? l  

O P O  
SOP4 

O P O  
O P O  

0PO - 

- 
VCC 

- 
66 
35 
30 
45 
4 5 
30 
36 
29 
37 
27 
3 1 
14 
23  - 

- 
r 

- 
2.7 
2.5 
2.9 
3.1 
2.8 
2.9 
3.0  
2.9 

2.8 
3.0 
3.0 
2.6 - 

- 
ZHR 

50 
10 

5 
2 

- 
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Table 2 -- Moonlight and  observing conditions in May-June 1993. 

New Moon: 
First  Quar te r :  
Full Moon: 
Last Quar te r :  

May 21, June  20, Ju ly  19 
April 29, May 38, J u n e  26 
May 6,  J u n e  4, Ju ly  3 
May 13: J u n e  12 ,  July I 1  

1. Scorpio-Sagittarids 
The  Scorpio-Sagittarids encompass a number of streams that occur in the constellations of Scorpius and Sagittar- 
ius during the months of March, April, May, June  arid July. Named by Dr. C. Hoffmeister during the  1930s, these 
ecliptic streams are thought to have originated frorn Comet Lexell (1770 11). The  Scorpio-Sagittarid showers are 
noted for greatly varying rates. At times, they are virtually not active while on other oc,casions, ZHRs of around 
10 have been recorded. T h e  Scorpio-Sagit,tarit1 showers are iiote:l for bright, colored fireballs and the occasional 
meteor tha t  produces a persistent train. 
As mentioned previously, the Scorpio-Sagittiiritls coiisist of a nurnbcr of sub-st,reams. The  major components 
whose details are described in Table 1 are the e-Scorpids, Y o r t l i s n  and Southern Ophiuchids, /3-Corona Aus- 
tralids, K-Scorpids, y-Sagittaritls, 8-Ophiuc,hicls, and X-Sagittarids. Since Scorpio-Sagittarid meteors have ve- 
iocities similar to those of the majority of sporadic met,eors, greal c,are iieeds to be taken in identifying them. 
Observers should be facing the radiant area arid plot all me!,eors seen. 

2 .  v-Aquarids 
This fine shower is active from April 19 through do May 28 and reaches a maximum ZHR of 50 to 60 meteors 
per hour on May 3. T h e  q-Aquarids have an unusual act ivi ty  curve with ZHRs remaining above 35 from about  
May 3 to May 10. In some years, this period is even great,er such as in 1980 when it, extended frorn May 2 t o  
May 15. Another unusual feature of the q-Aquaricls is a second maximum on May 8 which has been detected on 
at least five occasions in tlie last 12 years. Studies by Sekanina in the USA during the 1960s and 70s involving 
radio meteors showed tha t  the 7p-Aquaricls consist,ecl of two sub-streams, the “proper”  aq aqua rids which reached 
maximum around May 5 and  the so-called Halleyids, which reachPd inaximum on May 8. Since the radiants are 
very close together, it  is impossible to  visually separat,e met,eors beionging to  these sub-streams, and  so naked-eye 
results show their combined activity. 
T h e  ~pAquar ids ,  which where produced b j ~  debris from KaIley’s Comet ,  are a very spectacular stream espec.ially 
for southern hemisphere observers. Unfortfunately, because (,he radiant reaches culmination during daylight hours, 
the ?]-Aquarids carmot be viewed in all their glory. Alti;erigii the rac!iant is equatorial with a declination of - 2 O ,  

the seasons are such tha t  is daylight in m u c h  of t,he northern heiaisphere before the radiant can rise more than 
20’ above the horizon. T h e  southern hemisphere is more favorably placed, and the radiant is able to rise above 
50’ before sunrise. 
‘The 7-Aquarids are best viewed the last, couple of hoars before sunrise, approximately jh4Srn to 5”45”’ a m  local 
time. They are characteristically fast,, yellow in color, arid have a train. I t  is riot unusual for these trains to 
be very persistent, lasting more t,han 30 seconds. The  ip-Aquarids produce many brilliant fireballs, the best on 
record being a magnitude -9 green met,eor seen during their 1980 display. This meteor also had a yellow-green 
train tha t  lasted for some 5 minutes after the meteor itself disappeared from view. 
In 1993, the maximum of the ?]-Aquarids is heavily affected by the Moon. Observers are encouraged to observe 
this shower pre and  post maximum. 

aytime showers 
Sinc,e the southern hemisphere is approaching the winter soist,ice,, t,he long night, mean t,hat tjhe radiants of several 
of the major daytime streams can rise subst,aiit~ially above t,he horizon before daylight8. The  two best candidates 
for viewing are the May o-Cetids arid (,he June Ariet,ids. Past. observations of t,hese streams iridicat’e t,hat during 
the last hour of darkness before dawn visual rat.es caii rise iip to 5 rnekors per hour. Bot3h tthe o-Cetitls and  tjhe 
Arietids produce fast blue-whit,e colored met,eors which oft,en have a t,rain. Intending observers should look as 
close t,o the radiant area as possible arid plot, all possihle shower meteors seen. 
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T h e  orbit of the long-period comet 1983 V I I  approaches the Earth a t  a minimum distance of 0.003 AU on May 12, 
yielding a theoretical radiant at a = 289O arid 6 = +44" with V, = 45.4 krn/s. This radiant is well situated for 
observers in the  northern hemisphere. 'The geocentric velocity as well as the very close approach of the Comet's 
orbit leave a chance that there will be a detectable shower. 
T h e  ac,tual radiant position may differ somewhat from the predicted one. To determine i t ,  plot all meteors 
possibly radiating from an  area of about 13O radius around the predicted radiant,  fill out a list as for the Aquarid 
project [I] and  send it to  the Visual Commission. Using PosDa2 and Radiant , it  will be investigated whether 
there is a radiant and where. 
For plotting, the Gno?rionic Atlas Brno 2UUO.U is recommended. The  field of view should be centered a t  a 
distance of about 1.0' to 30' frorn the  predicted radiant. For observations the t ime from around May 10 until 
May 20 is recommended. 

T h e  June  Bootids were prodiiced by the tieliris of Cornet Pons-Winnecke (1915 111) and  appeared as a new shower 
in 1916. For several years they produced high ZHRs of up to 100, bu t  in recent years t>he shower has mostly been 
absent, though on rare occasions low r aks  of 1-2 met,eors p e r  honr have been recorded. The  last of these were 
in the late 1960s and early 1970s. 
The  June  Booticis are expected to be active around June 28. They have a visual radiant diameter of approximately 
8' and  are extremely slow-moving. Alt,ho:igI; t,here are some bright met,eors, observations of the shower indicate 
tha t  i t  is unusually rich in faaint,er memliers. 

In 1993, there is little int,erference from tjlie hloon. Observers should begin the watch from June  24 and continue 
until June  30. All meteors seen s h d d  be plctjtkti and great, care t,akeri t,o ident,ify possible shower members. 

References 

. Koschack, 3. Rendtel, "Aquarid Project i989", WGN 17:3, 1989, 1111. 90-92. 

a8y and June 1993 
~ ~ ~ l ~ ~ ~ ~ n  J .  C,urrie 

For many, twilight becomes a major restrict,iori on t,lie lengt.11 and qualitjy of their observations. Public examina- 
tions also restrict the nulnber of wat,ches made, arid so oiir knowiedge of t,elescopic activity at this time of year 
is scant. 

Moonlight interferes with (he q-Aqiaarids, so the  most prominent and favorable telescopic shower of the period is 
the 8-Nercidids of i a k  May. You will not finc! t,his shower in tjhe I M O  list, yet,. I t  was first not,iced telescopically 
by Mark  Vint,s during a sporadic watch in 1990, and  subseqnentj!y observed by myself in 1992. The  shower was 
known to the N i p p o n  Meteor  8Sociei!y, w h o  hati recorded i t  by radio and by some visual observers, and had found 
an association with Comet IRAS-Araki-Alcack. 
Following my request! for additional da t a  in these notes a year ago, Ralf Koschack kindly provided an  analysis 
from his visual dat,a for hlay 2 8 - : ~ ,  1992. During a 1!82 wat,cli uncter excellent, skies (limiting magnitude of 
7.2) ,  Ralf recorded six possible 8-Herculids. Five of t>hese had an average rnagnit,ude of 5.7, tjhe ot>her was of 
magnitude -1. This supports my suggestion that, this shower is rich in faint, meteors, and so is best observed 
by radio or telescopic means. Ralf was also able tlo estiniat,e tjhe heliocent,ric velocity as (40 10) km/s from his 
angular-speed estimates. 

We know tha t  t)he shower has a compac,t, radiant, of about) 1' in diamet,er near maximum,  and can give telescopic 
rates similar to the sporadic background. What. we do not know is i ts  duration, radiant motion, and size through 
the x t i v i t y  period, and population index. Also the  fact that radiant, positions seen by Mark Vints and myself 
were displaced by 5 O ,  although Ax,, was only 005, needs explanation. Thus I would urge telescopic observers 
to go out any clear night between May "25 and June  2 and collect more data for this shower. The  radiant is 
approximately at N = 270' and 6 = +37". Choose at least, two field centers about 10°-200 from the radiant, 
such tha t  when traced back t>he meteor patjlis intersect, at grcat,er than 45', and  ideally at  right angles. Alternate 
regularly between the fields. The first-qiiart,rr Moon sets around iiiitlnigiit. at t,lie shower maximum, wlaich also 
occurs at a weekend. 

_ _ _ _ _ _ ~ . . _ _ _ _ _ _ _ ~ ~  ______ 
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This  time of year is best k n o w n  for weak act,lvity f'rom ecliptic complexes st,retching from Libra through Ophiuchus 
to Sagittarius. Most have a high proportion of faint rnekors-rates over half the sporadic background are possible; 
and  they ail have moderade speed making t IG tdeescopic study. I t  is important to plot the paths 
and  estimate the angular speed of the mete as  possib~e so we can separate the various components, 
even. w i t h  low numbers of meteors. Tile s tioils oil tiiese showers strongly favors observers south 
of 30" N .  I suggest t ha t  observers select at centers about 20' north or south of the  ecliptic (the 
latter is only for those in the sotithern hem ti by 16jo-2ijo; the right ascensions of the fields should 
be chosen to span those of the activity centers, ving ea.stis'ard with the calendar in order to  follow the activity. 
See the  1993 Meteor Shower Calendar for det of :.he various radiants and  their motions. This  arrangement 
simultaneously permits us GO discriminate the radiants from the artGfacts, and  to find "new" minor showers 
with radiants away from the eciiptic. 
From Britain, the ~ ~ ~ i u ~ ~ ~ ~ d ~  give observed rates up do d of tile sporadic bac,kground during May. For 
Australasian and  South American observers svhce  att,ai:is a high elevation, this shower could well 
produce rates higher tkia I: klescopic terms this is a major shower, and  
warrants detailed study. are in Scorpius and  Sagittarius. There are few 
telescopic da t a  on Scorpi s ample opportunity for rewarding observations 
for those fortunate to  reside south of the equator. Orie obviom a im is to delineate the various constituent 
branches and to determine their activity periods. Oiiiy car&! p;:lodling enables this to be achieved, because of 
the  proximity of the sub-centers, 
There are two showers that have warieci from earlier p rcmhence ,  but are wor th  being alert for. In mid-June, the 
Lyrids  are something of an enigma. Discovered in  i966 a.sd weii observed by t h e  British Astronomical Association 
in 1969, bu t  since the mid-1976s there have been f a v  L,yrid meteors seen. The  reason for this is unknown, but i t  
may be because the shower i s  s t ~ ~ i i g i y  clumped aud i s  orrlJ. sce:~ for a few years periodically--something like the 
Leonids, bu t  much weaker. Given the aixen checking for Lyrid meteors, particularly 
during June  15-16. Kf yoi: suspect act ivi ty ,  rom the ecliptic region to near the Lyrid 
radiant. So have a few suitable charts prepn 1 ivLterfire, in late June  look out for weak 
activity of the s'urie Bootads, PertturhaLkJn e3m by Jupiter has re,sulted in the Ear th  
only intersecting the stream's periphery. 13 

e sporadic backgro 
-ing into June ,  :he eclir)*li 
giltrrritl slnoiver.s. Once a 

. -  

Figure 1 -- Waiting to  enter the Driq; Chve J:i~ii ig the  excursion at  the last I M C .  From 
left to right, we can ilistiiigiiislr H aii1-r ArIt, Marc Gyssens: Mirko Nitschke, 
Sirko Molan, and ernhar:! Koch. Ii i  ?,he background we see Marc de Lignie 
talking to  Paul Roggemans. 
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y: Part I11 

From the  Classical era to the late 18th century, a time span of nearly 2000 years, the predominant idea concerning 
the  origin of the shooting stars and fireballs was tha t  outlined by Aristotle in his Meteorologzca. 

3is plans on the origins of the various transient 
in  his Meteorologica. Aristotle reasoned in the 

~~ t’liat objects such as shooting stars must occur 
in the upper atmosphere, and below the first celestial sphere. 
Aristotle argued that the heat from the Sun produced exhalations, or vapors from the Earth’s 
surface. These exhalations, Aristotle further reasoned, had an innate tendency to  find their place, 
or sphere, i n  the sublunary region (i.e., i n  the region below the first celestial sphere occupied 
by tthe Moon) according to  their hot/cold, dry/nioist “qualities.” The  hot and dry exhalations 
were attr ibuted wi th  a tendency to rise to the very top of the atmosphere, while the cold and 
moist exhalations had a tendency t h t  kept theni nearer the ground. 
Having outlined the idea that t,he Earth produced different kinds of vapors, and that these vapors 
had a tendency to become stratified in the atmosphere according to their “qualities,” Aristotle 
was able to “ e x p l a i ~ ~ ’ ~  all the traiisient, or corruptible, phenomena. Aristotle’s Meteorologica 
is essentially a compendium of the various meteorological phenomena, i.e., rain, wind, snow, 
ear t 11- quakes, shooting stars , lig li t ri i  11g ’ e t c , all d their causative vap o 1’s. 

apors that produced the shoocing stars were considered by Aristotle to be the hottest 
iest of vapors. Ilieir tendency, h e  argued, was that they should rise to  the very top of 

the atmosphere. Having gathered in the upper reg!oiis, meteors (used in the modern sense of 
the word) were occasionally produced by the igiiitioxi of small pockets of vapor. Interestingly, 
Aristotle reasoned that there were several dlEerent types of meteors, the various meteors being 
classified according to their appearance and according to the disposition and quantity of vapor 
involved in the ignition. Arist’otie believed that there were three meteor groups. T h e  important 
difference M w e e n  each meteor group was the iiia.nner in which the ignition proceeded. Aristotle 
explained [I]  : 

ATOW when t h e  ~ ~ ~ , . ~ u ~ ~ ~ , ~ ~ ~ , a ~ ~ ~  m a t e r i d  is longer til.aTl it i s  broad it somet imes  throws of 
sparks as it burns. These are called gonts (caprae). W h e n  no  sparks are given of it 
is called a torch (faces). But ij %he uko ie  l e n g t h  of t h e  exhalat ion is scattered in s m a l l  
parts a i d  in nzany directio’ns and i n  breadih and depth alike, we see u h a t  are called 
shooting stars (stellae trajicentesj. 

In modern terms we would probably call Aris totle’s “torches” eit,lier bright sporadic, or bright 
shower. meteors. Aristotle’s “goats” woiild correspo1id to fragmenting fireballs, while “shooting 
stars” retain their ancient form. 
Why Aristotle used the term “goat” for bright fragnienting meteors is not clear. The word 
“capra” has the same origin as capricious, which is typically taken to iiiean soniething that 
leaps around erratically (like a goat) .  Perhaps Aristotle used the term in an atttempt to convey 
something of the unpn’edict,able nature of bright firehalls. 

r ,  

whi le  many attempt’s  ere made, no classical school of thought was able to squash t,he Aris- 
totilean doctrine of meteor origins. No doubt rnaiiy reasons can be founc1 for this, but probably 
the most important one was that no one really cared: shooting stars were lesser night time 
phenomena, and Aristotle’s ideas were compelling. 
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When Seneca, (3  .C.-65 A.D.) tliscussed the sliootiiig stars in his monumental Naturales Quaes- 
tiones [a], he de ted only slightly from Aristotle. interestingly, he first chides Aristotle in his 
use of the term “ g ~ a t ”  for fragmenting fireballs. Seneca writes that  if an explanation for the 
term “goat” is require then some one should J;rsi crcplain to  me why some meteors are not 
called “kids. ” Clearly Seneca can find no meaning in Aristotle’s terminology. Seneca continues, 
however, that  

Jires of this sort come into existence because t h e  atmosphere undergoes severe friction 
when there h a s  been a tilting o,f i t  t o  o n e  side a n d  there is no yielding, only struggle. 
From this vexation are produced .fiery shapes, t h e  so-called Boards, Balls, Torches, and 

ed and has less friction, so to speak, smaller en the air is more ~ ~ ~ ~ ~ ~ l y  sh 
ight are  discharged, a n d  th i n g  stars trail their tresses. 

Writing more than a thousand years after A~istot~le’s  death, the Arab astronomer/pliilosopher 
Jabir ibn Wayyan (721 A. explained that, the shooting stars were produced by the 
ignition of air which had e atmosphere upoai being heated by the Sun [3]. Clearly 
Aristotle’s influence still held strong at this time. In spite of their many other astronomical 
interests, it  appears that  tlie Arabic astronomers wcre iiot overly concerned with the study of 
shooting stars. There was some interest, hoa;;rever, in recording the appearance of meteor storms 
and bright fireballs. This interest f o l l ~ ~ e d  U ~ Q O ~  the belief that  the birth and the first revelation 
of the Prophet ohammed were presaged by spectac-iilar meteor showers [3]. 
The Aristotilean strangle hold on matters rneteorolijgica! held throughout the Middle Ages. In 
Europe, however, Aristotie’s writings bad i?;eeii woi:en iiito, or corrupted to agree with, religious 
doctrine. In this way the “scie:lit,ific” explania,t,ions of Aristotle were made consistent with biblical 
and ecclesiastical teachings. In his lecture series concerrring the events of Genesis, Henry of 
Langenstein (circa 1325-1397) presented a,n r~~iabrldged account of Aristotle’s meteorological 
theory [4]. Meteorology, as deiiried by Henry, was t h t  subject which dealt with the movement 
of elements from one sphere to another and the plienomena that resulted as a c~onsequence of 
that  movement. Since meteorology was the subject of Henry’s lecture concerning the third day 
of creation, we note the anausiiig (in modern terms) cmisequence that God created the potential 
for shooting stars before he creat,ed the actual stars, which were the work of his fourth day. 

The  first signs that Aristotle’s ho!d on ideas conceri~jng shooting stars might be weakening 
can be found from the thirteenth century onwards, The c h n g e  is a subtle one, however, and 
while tlie idea that shooting s t x s  were j)roduced by ignited vapors still held, the possibility of 
finding meteoric residue was raised for the first time, The vapors were no longer. considered 
to burn simply as fire, but. were reasoned to !>urn and transmute tlie elements involved in the 
combustion. Explicit reference is given to this piie:iomena by William Caxton, for example, in 
his encyclopedia The M i w o r .  of the  W o r l d ,  which was published in  1480. Caxton notes that if 
one can locate the ground path of a shooting star then i t  is possible t o  find either an ash or 
gelatinous residue along its length [5>6]. We shall pick up on this theme again next time. 

- 1  
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herical Radio Emission 
Meteor Flight 

On December 13, 1992, a team of Croat observers tried to determine whether or not meteors cause ionospheric 
radio emission at very low fr.eq:iencies. No evidence for such a correlation was found. 

On the night of October 23, 1992, during observations of the Qrionid meteor shower, we tried 
to  see if evidence of radio emission at very low frequencies exists [l]. The  working group had 
five persons, four of tliem observing visiially and one observing the needle of the chart recorder 
and writing on the chart the data  of the visual observations. Our first radio observation was 
meaningless due to strong interference Iy iiearby thu1;derstorms (distances from 40 to 100 km) 
and the instability of the receiving equipment. After that  observation, the electronic equipment 
was rebuilt, and we started new observations on the night of December 11. The  activity of 
Geminids was low, and we saw that the observing site was to close to  an inhabited area causing 
strong radio noise. Finally, 011 the night of December 13. 1992, everything was set to  see whether 
meteors emit VLF radio waves. 

2. i s  receiving an 

ANT 
I AMP 

Figure I - Block sclierrie of the receiving equipment. 

270' 

Figme 2 - AiitPnna serisitivity Jiagrain. 

The antenna of our receiving system was a loop antenna measuring 1 x Z meter on a wooden 
frame made of 800 11; (200 windings) of 0.5 ~ i i m  insulated wire. The antenna was tuned with a 
capacitor to  a resonance frequency of 10 KHz. 
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The antema was placed 60 cni above tlie ground and parallel to i t .  The frequency response of 
the receiver was controlled lay two filteis ciittirig the frequencies lower than 1.25 KHz arid higher 

n 

Frequsncy 

Figure :1 - Frequency response of t h e  antenna-receiver 
combination at, i l lput signal 2 rnV. 

The signal from tlie antenna, was amplified and  transnliti ecl io a Bewlett-Packarc1 model 17503 A,  
7129A chart recorder, whicL has a se:i:>itivity of 2 ;nV full scale, whicli is 0.9 mV in the middle 
of the observed spectra, 

The  observations during the night of Dt:ceriiber 1 3 ,  !9!1:3, were made at  an isolated location two 
kilometers from the nearest, village and three kilome 
The coaditions for vislial observations were fairly good taking into account the presence of 

UT), for all four visual Q ~ X E ~ Y ~ I X .  During t;he observat,ion7 no distirictiori between Geminids and 
sporadics was made. 
The magnitude distributlori of the observed met,eors .was as silo-wri in Table 1. 

from the nearest street light. 

I l loQd~gllt .  The hID.itil-ig i?i nit,utle was 5.1 ci-iiring t,l!.e obsersring period ( 2 0 “ l P  to 2lh4sm 

The combined II 
many very bright meteors, at all zenith ci l ,  15 t ances. 

for all ohservers arid all mctecJrs seen was 134 f 18. Note that we recorded 

‘The ionospheric emissiox chiring the period froni 201’15’’‘ to 21”45’” TJT 011 December 13, 1993, 
were very stable wi th  slmv changes i n  intensit,y, No tiiiindem~storm arid 110 uncontroliable noise 
were present. The only sources of noise were an elect,ric blanket and \.valkr-na,n 1oi.1dspea~kers that 
one of observers started to  Jheai., but tAese were in~mediately switklied off. 
Not one visual sighting was followed by a sliiiidt,aneous increase of ionosplieIic activity. In the 
previous observations; we suspected to have some pos tpo~ecl  radio emission, hut no siicli delayed 
emission was observed this time. During the observing period, the intensity of ionospheric 
emission fluctuated noticeably but wi th  110 evident correlation of cumulative increase after some 
clusters of meteors. 
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5 .  Conclusion 
The  unsuccessful search for suspected einissioii in very favorable conditions indicates to  us that 
no correlation exists between the flight of a meteor and ionospheric emission a t  frequencies aiid 
sensitivity levels that  we monitored. If radio emission a t  very low frequencies exists during and 
after meteor flight in the ionosphere, the intensity of siich event is below the sensitivity of our 
equipment (0.9 mV)  or is masked by ionosplieric noise, or the maximum of tlie emitted energy 
is situated a t  different frequencies than the ones we monitored [2]. 
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It a 1 ia n) . 
Comment b y  the Editor: Over the last year, Peter Brown has been doing similar work together 
with J im  Jones and Martin Beach. The following is his comment o n  the above article: The 
maximum gain for a loop antenna (which is essentially an inductor) is in the plane of , the loop. 
In the previous paper, the authors orieiited the loop parallel to the ground aiid thus there is 
little chance they would have any appreciable gain in the direction of visible meteors except 
those that  occur near the horizon, in which case ar:y VLF signal must travel much further than 
meteors occurring higher up in tlie sky. In addition, if the  system is working near the threshold 
of the  natural ionospheric noise there should be rnariy obvious signals from whistlers; it  is not 
clear if the  authors did detect such signals. Additionally, the mechanism which might lead to 
VLF emission in meteors is riot at all understood--it is possible that only a small number of 
meteors are involved. Therefore i t  woiald seem tha,t many nights of observing would be required 
to  place any riieaiiingful limit on the VLF emissions. 

Interview Series 

se 
JGrg e n R e n  d t e I 

T h e  purpose of this series of interviews made wit81i &Anguished meteor astronomers is to give another perspective 
on the work undertaken by professional meteor workers and provide a more personal contact between professional 
and amateur meteor workers. This  interview was contluct,ed on Ju ly  6,  1992, a t  Smolenic,e, Slovakia, after the 
Inlernataonal M e t e o r  C o n f e r e n c e .  Dr. Basegawa is associat&ed with the Nippon Meteor  S o c i e t y  ( N M S ) .  His c,urrent 
reasearch interests include historical records of meteoric events. 

Question: W h r e  wew you born a n d  educated? Did you go to a special school a n d  have you 
always been particularly interested in astronomy? 
Answer: I was born 011 .January 23, 1928, i n  Nishinomiya, situated lietween Osaka aud Kobe. 
1 had some difficulties with lily health after the Second World War arid so could not enter the 
university. After recovering my health, I was trained a t  tlie Astroxiomy Department of the Kyoto 
University. I became an assistant there, I started calculating for Dr. Joa Ueta, after wlioin an 
asteroid has been Iiameci. I made many rediictions of occultations of stars by tlie Moon. I also 
dealt with predictions of occultatioris of stars by the 1\11001i, as well as by planets. I calculated 
the occultation of two stars by Jupiter in 1952 and analyzed t,he observations. 
Q: What were your first steps touinui 17 

A: As for meteors, I ol~served tlie C:eniinids in 1943. At that  tiriie I was at  a middle school, 
during the war. After the  end of the war I beca.rne a tex l ie r  a t  a riiiddle scliool, arid so I taught 
my pupils liow to observe meteors. 
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: You mention t h e  Genziriid obseruaiiions in 194.”. Was it your o’ivii idea to go out a n d  observe 
is shower, or was there someoiie who ii i i t iated this iiiierest or was it part of a program? 

A :  I became a member of the Oriental S o c i e t y  (OAA) when I was 12 years old. I 
was told h o ~  to observe meteors by Mr. I(. I<QIllSl<i, who was the first President of the Nippoll 

eteor Socieiy (NMS).  He was m y  teacbe:. for meteor observing. Oidy later did I become tlie 
assistant of Professor Ueta and then I made tlie reductions of occultations. At  this t ime I also 
calculated the orbit of comets. The  first cometary orbit I determined was the orbit of Comet 
1953 a. i4t this t ime I started a corresporide:;ce with Dr. f,ulior KresAk from Bratislava, Slovakia, 
and we became friends. He visited Japan in 1979. 1 also met him several times at IAU General 
Assemblies. In 1576, I received a Doctor of Sciences degree from the University of Kyoto. 
&: What ‘was the topic of your thesis? 
A :  Its title was “The Distribution of Aphelion PoiCts of Long-Period Comets.” It was published 
in the P u ~ ~ ~ c a ~ ~ o n s  of the 
Q: N o w  d id  you become inlerested in t h e  ~ ~ ~ ~ ~ ~ o r y  oj meteors? What attracted your attention to 
the old records o j  meteor siio,uiers? 
A:  About 40 years ago, Mr. Susunio I-linioto showed rile his notes on Chinese records of meteor 
showers. lt  was my first encounter with tlie field of the history of the sciences. 
&: Have you yourself searched in, old documesits a n d  archives for notes concerning certain show- 
e rs ? 
A :  At first, Mr. irnoto translated the origii:al texts inta the Japaiie,se language, and published 
an archive. I-Ie edited an encyclopedls about t h e  history of China. 
$: From uihich eou7itrie.s d i d  you g e t  t k ~  most old r e c o ~ d s  of meteor obser*uations? 
A :  First of all from Chiria,, but also from Japan arid Korea. 
&: Now is it possible f o r  you to  study these old  notes  which are perhaps more than thousand 
years old a n d  written .niith characters w t  in ‘ w e  nay iiiore? 
A: In these records the same kind of Chinese characters arc used wliicli are used in Japan now. So 
I can understand the meaning of the old records d1id.l  are written wi th  old Chinese characters. 
&: Is it not dificult to detcrmiize t h e  matt d a l e  of a n  e w n i  described in such a n  old record? 
A :  There was an exact calendar in  use. The date is ment~ionecl in these sources precisely. 
&: Do the gizien ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ o ~ ~ ~ ~ ~  stlloui f i i r t h e ~  co~icIwsio.~i.s, j o r  instance to  ,uihich shower meteors of 
a reported euenC could belong? 1s there aiiy ~ ~ ~ ~ ~ T ~ r i ~ ~ ~ ~ ? ~  aiiout the  direction of the ‘ ~ u l l i n g  stars” 
mentioned in old records, iihich were i i o t  rrieai~,l e ; r p i k i i l y  to  be part of t h e  scientific iiote for  the 

A :  The people described t>he djrection of the meteors they had seen. For example, i t  is written 
.that meteors flew from north to south. Therefore we may ideiit,ify meteor streams according to  
the solar longitude of the observation. 7‘iiis is the only criterion for tlie iclentification of a meteor 
stream in the ancient records. 

o tu m a n y  people d cal ,iiiith s 11, ch his to  ~ i c a l  in. 1) es t ig n t io n.s co u, ce rn iiig m e t  eo rs ? A re the re 
students workiiig *with you o n  this topic? 
A: For younger people in Japan i t  is rather difficult to understaid the old Chinese characters. I 
was taught to read the old (%inese literature during my iiiidclle school a,ctivities. Unfortunately 
they did not teach us the Englisli language. At  that  time English was the language of the enemy. 
&: Do you expect some  other sources still to be di.scovcrcd, or are all m a j o r  arc1iive.s already 
known ? 
A :  About 3 or 4 years ago, eking ObS6xVatCJry compiled and publishecl the most complete ancient 
historical records of astronomical phenoii-iena. Aiid there were soiiie more records found in China. 
Dr. Shaucung compiled tlie local records i n  1966. I suppose there are no other uuknown records 
in  China. In Japan,  about 50 years ago, the astrononiic,al rec.ords from .Japan were corrected and 

stroiiornical S o c i e t y  of Japa ,~ ; , .  

e lielbf ? 
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published. Records from heFore 1600 had to be re-dated and corrected. Findings from “modern 
historic records,” i.e., from the period after 1600, are not yet pulilisliecl. 

id you t r y  t o  f i n d  coiifirmation of certain meteor s h o w e r s  f r o m  sources  f o u n d  in o t h e r  p a r t s  
o j  t h e  world, perhaps f r o m  Arabic or E i~ropean  .soui-~ce.s:2 

A: 1 was able to use the “UoPiietograijliia” coinpiled by Hevelius of Poland and Pingrk of France. 
Recently also Italian and other European sources were published by Dall’Olmo. But I do not have 
Arabic records yet. I asked Dr. Babadzlianov of Dushanbe in Tadjikistan to  find and translate 
Arabic records into the English language. I have already compared many of the comet and 
meteor records made in Europe and China as well as in Korea and Japan. I compared catalogs 
of naked-eye comets using tlie above mentioned “Cometographia” and other oriental records. 
The  work on a catalog of meteor showers has just  been finished. Probably it will be published 
In the Proceedings of the Symposiuiii held here i n  Sniolenice this week. Now we undertake an 
analysis of records of individual meteors. We have at  hand about 6000 notes regarding individual 
metebrs observed in China and Japan. Some of these are fainter meteors, but mainly they are 
bright and can be regarded as fireballs. Often there are also sound phenomena described. But 
it is very difficult for us to  determine precise da.ta like radiant points. 
Q: Is there  a p a r t i c u l a r  m e t e o r  shouier ,uhieii ca:i be t m c e d  back in h i s t o r y  for  a v e r y  long period 
with s o m e  c e r t a i n t y ?  
A: The  most obvious shower we can find a long activity time for is the Lyrids in April. I think 
it is very old, and we detect signs of i t  i l l  the oltlest records in tlie world. 
Q: You already nientioued that  you u:orked together with Lubor Kresa’k o n  c o m e t s .  D i d  you 
closely wo rk tog e tli e r .with, o t h e r c; c i c n i is Ls ? 
A :  I did research work together with Dr. Sit,arsl;i of Poland. There were also close contacts with 
Dr. Marsden. Mr. Syuichi Nakano was one of my students. Actually I do not have students 
on astronomy, but there are many friends, amateur astro~iomers i n  .Japan, who are active in 
the field of meteor astroliomy as well as in t21ie field of cometary observations. I have written 
some books about comets as well. The main part of these texts deals with the determination of 
cometary orbits. These books are written in the Japanese language. 
&: kVhen you s tar t ed  your  ,u10?4 i ~ l u d i n g  t h e  calculat ion of orbits, t h e r e  were n o  c o m p u t e r s  
avai lable .  . . 
’4: The work was done on paper, wit81; the help of 7-ciigit-logarithms and liand-driven calculating 
machines. I was witriess to a,ll the steps of the development of computer techniques. About 
30 years ago, computers were imported to Japan from America. I was very busy in the field 
of deve1op:ng software. I taught pmgramrning techniques to young people. I always regarded 
teaching as a very important component of my work once i decided to  work in astronomy, mainly 
on corneta. So metecr work is not, my main field. The anioiint of work on comets is larger and 
more difficult than r-net,eor ~ o r k ,  I think. 
Q: I I I  t h e  beginning Y O U  mentioned beiug a member of t h e  OAA soc ie t y .  Hou) d id  t h e  Nippon 
hleteor Society (NMS) develop? 
A :  The NMS is one section of the OAA. Today, there are about 300 meml~ers .  Of these there are 
some 50 active observers. Visual and photographic observations are very popular among these 
observers. But there are also many people tlealing with radio work. 
$: Could y o u  please t e l l  us a l i t t le a h i t  yowr future plans? p e r h a p s  yo’u h a v e  some n e w  ideas  
f r o m  colleagues you m e t  h e r e  in ,5mokeiii~e ‘2 
A: I certainly will continue tlie survey of the G O O 0  individual meteor records of China and Japan 
mentioned earlier. And I wish to find short period comets i n  tlie old records. I have calculated 
some orbits of cornets using older records of conietary observations made in CXna,  Korea and 
Japan. These orbital elements are also inclndecl i n  hfarsclen’s “Chtalogiie of Cometary Orbits.” 
Q: H o w  c a n  you f ind t h e  positions of comets  f r o m  t h e  descriptions giircri in old records? How 
did t h e  a n c i e n t  o b s e r v e r s  g h e  th.c pos i t ions  of comets?  
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A: The Chjiiese astronomers had many small constellations. So I can derive the position of 
comets between these constellations. Soriletimes they measured the positions of comets between 
stars in some a.stronomica1 coordinate system which is quite similar to the equatorial coordinate 
system we use today. Since there are a l h t ,  of recor~is,  i t  a.llows the identification of coinets from 

&: Some years ago, Nalley’s Comet “tias v w y  popu lar .  It c a n  be traced back for several centuries. 
1s there another comet which also can  be f o l l o ~ u e d  over such a long period? 
A: I hope to find Comet P/Encl<e, which is currently a short-period comet, over a very long t ime 
interval in the ancient records. It must have been a much brighter comet in the past. P/Encke 
is the most promising objec,t to trace in old records, although its period is very short. But it 
re-occurs rather often. r. Sitarski predicted the periheliora times of P/Enclie for some hundred 
years back. The perturbations which change t h e  orbit of a comet must be considered when 
following a comet over long periods of time, like some thousa.nd years. 

ich was the most surprising ~ s t ~ o ~ i o r n ~ ~ ~ ~  event? t h e  most impressive astronomical phe- 
nomenon, you observed duriii,g your  life? 
A :  This is a difficult quest,ion. One of the most impressive events I saw, was the great shower 
of the Dracoxiids in 1985. Arid comet Bennett in  1970 was one of the brightest comets of this 
century, I suppose. The first comet I observed was Comet Cuniiiiigharn in 1940. 

these S O U ~ C W .  

Korado Korlevic‘ 

In [I] ,  a preliminary account, was giveri on a firebaii event thais took place over Northern Italy and Istria (Croatia) 
in the early morning hours of Jaiiiiary 19. M u c h  of tiie initial iaiformat,ion concerning this event proved to be 
inaccurate. A correct account of what happened is giver? here. 

On the night of ~ a i i u a r y  18-19, 1 ~ 3 ,  at o ” x ; ~ ” ~ ~ o ~  15’ UT, many people from Nortliern Italy, 
Switzerland, Slovenia and Croatia witaessed. a w r y  bright flash in the sky. The intensity of 
the flash was so great t h t  160 km from t h e  epir:enter it was possible to  see the flash through 
the holes in t,he Venetian wooden windowsl -~vhile reading a book near a the light bulb. At 700 
kiii distance at  Eejov Ol-iservatory, the flash iva,s also seen in tlie south-southwest. Some 
eyewitnesses sa e over the Adriatic sea from an azimuth of 

and exploding very deep in the atmosphere over the Italian region of Emilia, between the cities 
bIe errors for t81ie parameters of flight are large liecause 

it was very difficult to find the azimuth arid inclination of tlie flight from the confusion among 
eyewitnesses’ dat,a. 

uring the flight, tlie fireball resembled a burning sphere with a very short flame for a tail a n d  
a much wider trail. The magnitude during t8he first part of the flight was a,t least -13. The 
brightness then increased, leading to the terr-ninal flash. All eyewitnesses agree that suddenly 
tlie fireball then became so lir+$t that  it, illuniinateci a large portion of Nortlier~i Italy as during 
daytime. During the flash, the light intensity varied lint liad two distinct peaks. The  color was 
arc-lamp blue and on the end ora,nge, r ~ d ,  arid green. The duration of the fla,sli was at least one 
second, but the majority of the eyewitnesses nieiitioiiecl 1.5 s or even several seconds. Because 
the flash occurred near a C ~ O U C ~  layer, t he  latter was inteiisely illuiniimted, arid distant observers 
described the effect as bai%ies or horizontal jets. 

fireball entering the a t  !7lc)spl 
wi th  an inclination lower t h  310° dz is0 (SE 20°, crossing the Italian region of Marclie, 

ologm, Faenza, and Eugo. The po 
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Figure 1 - Trajectory of t,lie firehall. 

Some 80 seconds after tlie flash in tlie region of Emi'iia a low frequency roaring, like thunder, was 
heard. T h e  sound was very deep and strong. For twenty seconds tlie windows, and in the city 
of Faeiiza also the walls, vibrated. From non-oEcial data, a change in intensity of the Earth's 
magnetic field was recorded i n  central Italy from O"56"' to lhOO"' UT. 
By misfortune, the ~lirect~ion of flight of the I I S C ~ J ~  was out of the region that is monitored by the 
Europezn Fireball Network. 
By pure coincidence, a t  tlie saane t ime i n  the vilia,ge of Kosinozici, on tlie Istrian peninsula 
nem the city of Pore?, one house was set 011 fire for reasons that liad notliiiig to  do with the 
fireball. Some eyewitnesses coriiiected the flash in tlie sky to the beginning of the fire, and from 
that  coincidence a newspaper arid TV story resuited t,liat connected the fireball to the burning 
house. 

From the descriptions of 20 eyewitxiesses, t iy measuririg azimuths and altitudes from t,he sites 
from which the fireball was seen, by tlie observed luminosity of the flash compared to the nearby 
bed light, and by connecting tlie data. to  fireballs seen in the past, i t  is possible to rec,oiistruct 
the event [2,3]: 
From the data it appears that a meteoroid c,omposed of silicates (group I)  of inass greater than 
50 tons entered the Earth's a.tmosp1iere with velocity greater tlmn 20 kni/s. Penetrating deeply 
into the atmosphere, the aerodyiiariiic pressure on the front part, of the body increased. At  a 
height of 20-25 km the pressure on the surface reached the breaking strength of the body. The 
Inass started to break and crumble. The particles produced during this crumbling in the front 
part  of the body diverged by pressure from tlie air and were pushed towards tlie rear of t.lie body. 
Such small particles have no chalice of surviving at that velocity so deep in the atmosphere. The 
last part  of the event ended i n  some hundrectths of a second: and in the place of tlie advancing 
bolide wa,s a sliining globe of plasma. 
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Adost of the kinetic energy was transformed into light, possibly in the order of kilotons. At  
peak luminosity, the globe irradiated from 1 to 5 x 1013 W. Because of the great height and the 
rarefied atmosphere found there, the shock wave p r o d ~ c ~ e d  was in part reflected and refracted in 
tlie denser part of the atmosphere. elow, i n  the region of Emilia, the shock wave arrived as a 
d e q  roaring and was heard for twenty secoiids, siia,killg windows and house walls. 
The  event is very remarkable [4], and it is a pity that for such a bright event occurring over 
a densely inhabited region so little precise iniformation exists [ti]. Though tlie data presented 
here are the best available as of yet,  the error margins are very wide. Among the relatively 
few documented cases of collisioris with bodies of such a, great mass, this is one more event in 

ody of the group I meteoroid was completely destroyed by aerodynamic pressure. 
s oiie more confirmation that during the Earth’s collisioii with a small body which 

retains a high velocity deep i21t’o the atmosphere, the body is destroyed, leaving no geological 
consequences [2,3]. 
At present, the search for possihle dowrifall of  coiideiised meteoritic material from the plasma 
globe in the order of micrometers is in progress I n  tlie region of the epicenter [ 6 ] .  The possi- 
bility of obtaining more detailed data exists i f  s01i1c of the satellites used for early warning of 
missile attacks, and having infrared rac-boii:eters, registered t h e  emitted infrared radiation of tlie 
firehall [ 71. 
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eteor Activity in l W 2 ”  by r. hfilos Sirnek, WGN 21:1, February 1993, 
pp  13--18, three cor;fusing errors were not timely detected. On 11. 14, 3rd but last line, tlie 
solar longitude shor~ld read as 1380770 ratlier t h x i  139070. Similarly, 011 p. 17, the solar 
longitudes 011 the 3rd ailtl 4th but last lines of Sectioii 3 slioiild read as 13807 and 1 W 8  
rather than 13907’ and i:39?8, respectively. 
In ‘Weteor Observatiolis i n  New Zealand: 1991 arid 1992” by Grahaiii Wolf, WGN 20:6, 

eceniber 1992, pp. 252-252, it w a s  stated rjn p.  252 b y  the author that  New Zealand radar 
meteor researcher Profes5or Ellyet t’s hrst ~ i m i e  was “Bill.” I t  s l~ould have read instead 
“Cliff.” This arose from faulty infomiation from an New Zealand colleague of the author. 
An apology is extericlrcl to Professor Ellyett for tliis e r o r -  
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Do not miss it! 
International Meteor Conference 1993 
Puimichel, France, September 23-26, 1993 

The 1993 International Meteor Conference will take place at the Observatory of 
Puiinichel, in the French Haute-Provence, in most beautiful surroundings. At last 
an opportunity is provided to South-European observers to come to an I M C  nearby, 
and to the others to meet them! 

Also the choice of the conference site makes it possible for participants to come earlier 
to observe, and use this unique opportunity to compare one’s own observations with 
those of colleagues abroad! 

But do not be late! The number of participants that can stay in Puiinicliel is limited. 
Only a few more places at  a small extra cost are still available! Do not hesitate to 
contact Paul Roggenians iinniecliately if you do not want to miss this unique event! 
It would be a pity if you could not participate at the 1993 I M C  just because you 
returned your form late! 

As usual, the IMO will publish proceedings of this I M C .  

Still available: Proceedings 
International Meteor Conference 1991 
Potsdam, Germany, September 19-22, 1991 

The proceedings of this International Meteor Conference are still available! The book 
contains articles about various fields of meteor astronomy-almost entirely covering 
the conference. 

Included are: visual and photographic observations, radio meteor work, telescopic and 
video observations, new techniques in meteor observation, data prdcessing, investiga- 
tions on meteorite events in the past, meteor physics and the International Meteor 
Organization itself. 

These proceedings are published by the International Meteor Organization and can 
be ordered at only 10 DEM per copy (surface mail delivery). 

At the same price. you can also still order copies of the proceedings of the 1990 
I M C .  The proceedings of the 1989 I M C  is still available at  12 DEM. Make sure your 
collection of this valuable information is complete! 


