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From the 
Jurgen Rendtel 

Once again, we lived t o  see a very successful yea,r for  our International Meteor rganization. This concerns 
observational results as well as ofticia1 consequences. 
Data derived f rom our observations are of interest f o r  professional astronomers not only because we al l  together 
gather a large sample, but also because there are methods developed w h ~ c h  allow lihe c a ~ c u ~ a ~ ~ o n  of physical quan- 
tities. Thus  IMO is able  to present well developed methods fo r  observation and analysis, and t o  give serious 
information about accuracy and limits of the methods. IMO as well as a few other experienced amateur meteor 
groups of the world now present consultants t o  the IAU Commission 22 .  Furthermore, we are going t o  meet 
professional meteor astronomers a t  the 1992 IMC t o  be held in Czechoslovakia in July. 
Thinking about IMO, one has t o  bear in mind that many of our me s never meet personally. We are in contact 
with each other through correspondence or via publications only. also the procedures o f  voting and finding 
common points of  view are different f rom other, especially national or local organizations. Therefore I would like 
t o  encourage all members to express their opinion to the Council (or a Council member) or t o  coniribute to our 
journal WGN with either results or reports about campaigns, your l o c d  group, etc., i n  order to  let other people 
know who else is there in IMO and how meteor work does happen elsewhere. 
Although the astronomical conditions fo r  observations o f  the major showers are unfavorable in  1992-except the 
Quadrantids which have already passed when you read this iexi-we should make every eflort possible t o  monitor 
the meteor activity. The Perseid outburst of 1991 impressively demonstrated that even the so-called “well-known” 
showers may surprise the observers with unexpected feaiures. 
Still the major amount of information gathered in  IMO is conirbbuted b y  the visual branch. We should spend 
more attention t o  other fields, such as photographic, video, radio, and lelescopic work in  the near future! 
I wish you a healthy, peaceful and successful New Year, allowing ikat your inlentions can be fulfilled, and that 
meteor work within IMO may develop further on-with s ~ i ~ ~ ~ a ~ ~ n ~  surprises f rom th,e interplanetary matter the 
Earth meets along its orbit. 

- ___. 

Marc Gyssens 

Following our President, I boo would l ike  l o  offer you my besi wishes fo r  a good and satisfactory 1992. In  the 
same spirit, I would also like t o  encourage you t o  use GIN f o  improve the communication befween subscribers 
and members. A suggestion in that direction was recenlly m a d e  by one of or senior members, Mr .  Noel White. 
I n  answer 20 his (and probably also other readers’) wishes, ~ ~ a r ~ ~ c u l a r l y  wish t o  encourage you t o  use WGN’s  
Letter Section more frequently. M y  feeling is that this medium of c o ~ ~ u n ~ c ~ t ~ o n  a‘s not used t o  the extent it 
should be. Please let me know any comments or issues yott w a n t  t o  communicaie t o  the other readers o f  your 
journal! 

__^_. 

Ina Rendt e 1 

1. Gifts from members and subscribers 
The following people paid more than required for their 1991 membership or subscription. Their financial con- 
tribution helped a lot to finance the production of W G N  in 1991. Gifts are welcome and help to keep the 
subscription low for those who cannot afford to pay more than 25 . The donators were: 

Robert Burnbam, Erwin Van Ballegoy, Malcolm Currie, er Depoorter, Vincent Devore, 
Ivo Dielen, Paolo Di Marcantonio, David Hughes, Edward Harriers, Daniel Glomski, Luc Gobin, 
Roberto Gorelli, Susanna Grigori, Marc Gyssens, Marc Hamilton, Teemu Hankamaki, Werner Na- 
sibuck, Lars Trygve Heen, Jost Jahn, Klaas Jobse, Andre Mnofel, Ralf Moschack, Detlef Koschny, 
Gotfred Kristensen, Jean Christophe Lernould, Alastair McBeath, Pekka Parviainen, Ghislain 
Plesier, Ina and Jiirgen Rendtel, Janko Richter, Paul Roggemans, Hans-Georg Schmidt, Duncan 
Steel, Richard Taibi, Casper ter Kuile, Leonard Tomko, Josk Maria Trigo Rodriguez. Didier Van 
Helleniont, Jeroen Van Wassenhove, Cis Verbeeck. 

Thank you very much! 



2 WGN, the Journal of the IMO 20:l (1992) 

ange of publications with c u r r e n c y ” c ~ ~ ~ ~ r o ~ ~ e ~  countries 

Last year, several members paid an exchange subscription to IMO. We hope that everybody received the publi- 
cations he or she expected. If YOU have not received what you ordered, please report such facts to  the treasurer. 

For 1992 the following arrangements are possible: 
e Czechoslovakia: Order the gnomonic Atlas rno 2000.0 for 5 DEM from I M O ,  every five copies sold cover 

the subscription of a Czech reader. Orders are booked by IMO and copies have to be sent from Brno; this 
procedure may take up to 3 months. If you ordered an atlas and did not receive it within 3 months, please 
inform the treasurer. 

e Hungary: Order the 1989 I M C  Proceedings from 1MO (12 DE ) and help our Hungarian friends to cover 
their subscription. Copies can be supplied by the IMO treasurer. 

b Other currency-controlled countries, such Russia, the Ukraine, the Slovakian part of the CSFR, Bulgaria, 
etc.: You can make donations for the IMO fund “Assistance to members from currency-controlled countries” 
(for a subscription or for a publication), or you can help by paying for a specific person with whom you 
made an agreement for some exchange. If you want to btain a specific publication, for instance Russian 
astronomical journals, the Minor Planets’ Ephemerids 1 91, 1992, etc., contact the Secretary-General who 
will try to arrange this exchange. 

3. Complaints about not receiving ordere 

In general, we receive very few complaints, but every now and then it may happen that parcels disappear or are 
destroyed in mail. If you do not receive what you ordered from or through I M 8  in, say 4 months after your order 
was placed, do not hesitate to contact the treasurer. 

It may happen that something goes wrong in our administration, due to misunderstandings, or because of unclear 
orders, . . . Sometimes we receive money without any indication what it is for or whom it is from! 

1. Non-Linear Meteor 

In  response t o  Ralf Koschack’s letter in WGN 29:5 (October 1,991)1 p .  470, we received the following interesting 
note b y  Dr. Martin Beech, University o f  Wesiern Onfario.  

The problems relating to  the appearance of non-linear meteor trails has recently been discussed in two letters to  
WGN [1,2]. These letters raised several interesting points, a few of which might bear some further analysis. In 
particular the frequency of, and mechanism responsible for such events are better constrained than might a t  first 
be acknowledged. 

Non-linear meteor trails have been observed on many occasions, and the statistics that  are available suggest that 
their appearance might be as cornmon as one per two o ree hundred meteors observed [3]. This estimate is 
derived on the basis of observations collected by several icated observers. For example, C.P. Olivier (1884- 
1975) and W.F. Denning (1848-1931), who clashed on ons concerning the interpretation of meteoric 
data,  both found from their collected observations that abo % of their trails were denoted as non-linear. 
Likewise several photographic surveys have found a similar percentage for non-linear effects [3]. These later 
results, however, have to  be taken with some caution since as Fred Whlpple warned in 1938, the oscillations he 
had found in some meteor trails were in reality due to a tracking motor [4]. An apparently genuine photograph 
of a non-linear meteor trail, however, was captured by Mr. Roy Gephart in 1988 [ 5 ] .  Having made these points, 
however, the comments of Ralf Koschack [2]  must still be borne in mind, and that  many apparently non-linear 
meteor trails that  are visually observed probably result from physiological and head-turning reflex effects. 

One important, point that the historical record has shown is that the non-linear meteor trails appear in essentially 
two forms: those that  gently curve and those that  follow a sinuous path [6] (see also Figure 1). I t  has been argued 
that these different trail types result from the action of two distinct physical processes [3]. As Ralf Koschack [2] 
clearly demonstrated, the path of a meteoroid is unlikely to be changed through a n  impulsive force. An important 
factor, however, as suggested by Gotfred Kristensen [1], is meteoroid spin. That  meteoroids do spin, and spin 
rapidly has been inferred from several studies [?I. This spin combined with meteoroid geometry may explain the 
two non-linear forms. 



WGN, the Journal o f  the IMO 2O:l (1992) 3 

Figure I - Left:  Sinuous meteor trail observed by Prof. Montigny of the University of Narnur in the province of Namur, 
on October 5 ,  1852,  at 1gh4Orn local time. Note that this drawing shows the meteors’ path across the sky, and 
should not be confused with a long-duration train.Right: This gently curving meteor trail was seen by W.F. 
Denning on the night of December 25, 1886. Denning believed that most observations OT non-linear meteor 
trails were illusory, but attested that this trail was well observed and did indeed curve. 

The gently curving trails are possibly due to  the Magnus effect acting 611 spherically hyrnrnetric spinning me- 
teoroids, while the sinuous trails may be due to  torque-free precession 01: non-symmetrical spinning meteoroids 
[3]. These two effects have every-day counterparts in contemporary agnus effect that  causes 
the ball to  curve from a tennis backhand shot, and it is torque-free causes a thrown American 
football to follow a spiral path. 
The workings of these mechanisms are not entirely clear. The conditions of meteoroid ablation are severe, and the 
detailed fluid mechanical interaction of the hyper-sonic meteoroid with the atmosphere is completely unknown. 
These are, however, areas of continued research. 
To finish off, I a m  not entirely sure that the mechanism described above can explain the very abrupt changes, 
such as those described by Gotfred Kristensen [I], in a meteoroids path, but the phenomena as a whole deserves 
further study. The author of this letter, for example, would very rniach like hear of any observations relating to 
non-linear meteor trails. 

[1] 
[2] 
[3] 
[4] 
[5 ]  
[6]  
[7] 

G.M. Kristensen, “Unusual Meteor Track”, WGN 19:4, August 1991, p. 136. 
R. Koschack, “Letters to WGN”, WGN 19:5, October 4391, p. 170 
M. Beech, Won-Linear Meteor Trails”, E a r t h ,  Moon a n d  P l a n e t s  42, 1988, pp. 185-199. 
F. Whipple, T h e  Sky Magaz ine  3 ,  1938, p.  18. 
S k y  a n d  Telescope,  January 1989, p .  11. 
M. Beech, “Meteors Off The Straight And Narrow”, ~ s ~ r o ~ ~ ~ ~  No 
W. Jones, “Rotational Damping of Small Interplanetary Particles”, 
pp.  257-259. 

Martin Beech ,  N o v e m b e r  1 8 ,  1991 

2. O n  telescopic meteor observations 

We received a l e t t e r  from Telescopic C o m m i s s i o n  Di rec tor  Malcolm Ct i r~ ie  ~ o ~ ~ ~ n ~ i ~ ~  t h e  article by 1. Tepliczky 
and  P. Spa‘nyi o n  telescopic 1991  A p r i l  Lyrid observat ions in ~ ~ ~ ~ ~ r y ~  in  

I was pleased to see ZoltAn Antal Nagy’s 1991 April Lyrid telescopic piols in W G N .  Id shows that  observations 
are possible even from cities. There is one aspect of Zoltdn’s observations that H should like to comment upon. 
Zoltan selected field centers only 5 O  from the radiant, which according to the 1.MQ radiant list has a diameter of 
5‘ , meaning that  part of each binocular field encroached on the radiant. 1 can apprec that ZoltBn wished to 
improve the accuracy of the radiant position, since the effect of orientation error is r ed, and to counteract 
the magnified angular speed. However, there are disadvantages to  this strategy. 

GN 19:s (Oc tober  1991, p .  217) 
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Firstly, the radiant subtends 6Oo a t  each fie1 center, so a random sporadic has a high probability of being misas- 
signed as a shower meteor. Given the preponderance of sporadic, over shower meteors at telescopic magnitudes, 
the proximity to the radiant could lead to unreliable conciiisi.ons. The path length cannot be relied upon to be 
a good discriminant for shower association because soim telescopic; observers see most meteors as short trails. 
Secondly, shower meteors may not necessarily be o b ~ i o i ~ .  For instance YOU ma:: have shower meteors directed lo- 
wards the radiant center, because the meteor’s individual radiact is some e away from the center. Thirdly, 
telescopic radiants may have different locations from their visual couate which could mean accidentally 
looking directly a t  the radiant, where the cross-section is small, hence x rates too. Unless the radiant is 
compact, I recommend not viewing closer t,han l o o  from the radiant. 

Malcolm Currie, January 17, 1992 

ere I want to discuss two problems of, in my opinion, geiierai interest which occurred during the last months. 
he first one deals with the necessary of plotting nieteors in minor shower observations. I received the following 

comments on [I] from an  active visual observer and have heard from se\ierai other peo le that  they think in a 
similar way: 

feeking there is less and less wason f o r  ctctua!I~ plotiing minor shower meteors. We 
such large radian2 areas fo r  these si~ec2in.s that  t h e  errow on visual plotting must be 

equal -to or even greater than those from simple ~ ~ c k ~ ~ r o ~ ~ ~ g ~ ~ ~ ~ n  o i i h e  trail under the sky. I’ve been 
) f o r  years, . ~. So 

apart j h m  p r o v ~ ~ ~ n ~  a ~ e r ~ n a n e n ~  record which caii then be eked in  fa tare  years  for new showers, 
which 1 a d m i t  is a ~ o ~ ~ ~ ~ ~ i ~ ~ e  exercise in iis own right,  ithi hi e o E v i o ~ s  l a ~ a ~ ~ ~ ~ ~ n s  of such plotting, 
9 cannot see any useful purpose being served b y  using v,p pari of ihe observing time b y  plotiing the 
events seen f o r  minor showers. . . . 

First, of all it should made clear where the plotting WQTS reported in [lj come from. The final plotting error 
results from the two ases of plotting, the first of which is fixing the path of the meteor in the sky and the 
second is plotting th th fixed in the first phase onto K!.a,p. The OCCUT ng in the first phase affects all 
kinds of recording techniques, The charts of the Atlas Q which should be use for plotting are that  accurate 
that the error of plotting a pzth once fixed in between stars is very small. T is means the first phase yields 
the greatest c o r i t r ~ b u ~ , ~ o n  to the final plotting errors. 
The second phase of the counting method is the back-.pro!ongatica of the path under the sky which causes 
considerable errors for radiant distances above some No.  This neans  the final error should be even bigger than 
that one of the plottin 
Furthermore it is imp ply the criteria for sho er association within their error limits given in [I] 

subjective c ~ ~ i p o n e f i t  may affect the final result 
t the desk, there is no jective decisions: either the 

meteor meek all criteria within the w ~ ~ ~ - d e ~ i i e ~  etror limits or it, does not. 
In minor shower observations we operate near the limits o E  7cima hnique’s ability. Therefore we have to take 
special care of the reliability of our results. In this connection e possibiiity of revising observations is an  
important point. Imagine there are two observers findin nt results. In case they did counting, there 
are no data  that  can be checked. If they have plotted dates for shovier membership, one can a t  least 
revise shower association. 
Despite these objective arg s I know that  people are lazy by nature. So it Is much more comfortable only 
to record shower arid other cis out of a warm sleeping bag into the cold 
winter air and plot the met tive time must be reduced by. Furthermore 
the analysis of the plots takes some additional time during the day. But consider: YOU also make a major effort 
by getting up a t  night, reaching the observing site, . I .  Eveiitaally, you have obtained an intersting result and 
then somebody comes who does not believe in i t .  In case YOU have chosen the conifortable way you have nothing 
at hand t80 prove your wever, if you did take the !ittie additional effort to plot, then YOU have the 
necessary ~ o ~ u ~ e n t ~ ~ ~ ~  
Now, do not r ~ ~ ~ u ~ ~ ~ ~ s t a ~ ~ ~  this as a plea for plotting in every case. T h e  arguments P gave are valid for minor 
shower observatio uring the maximum of a 
major shower the most interesting method 
then. For choosing the most suitable method, please refer to [a]. 

eteor frequency is low (less than about 265 per hourj. 
es plotting useless for analysis, therefore counting is t 
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NOW some comments to the velocity estimates. If an observer is able to say which value on the 0-5 scale for 
instance a Monocerotid at 20’ elevation and 50’ radiant distance and a c-Hydrid a t  40’ elevation and 60’ 
radiant distance must have and which error limits on this scale are permitted he can estimate the velocity in ‘/s 
(described in [3]) as well. Sometimes I wonder how difficult it is to make observers try something new even if it 
is most simple and useful, During the 1990 Orionid campaign in Lardiers for instance, I really had to push an 
observer to try the method. After only two watches he was quite happy with it and his estimates corresponded 
quite well with those of the other observers. The point I want to make is that  it is not difficult, probably new 
for the first time, but in doing so an important information is added to each meteor. Of all the observers that 
switched to this method I know nobody who returned to the 0-5 scale. 
T h e  second problem I want to  address here also deals to  some extent with documentation and reliability of visual 
results. During the last months an increasing number of observers reports sub-radiants of several showers, in 
particular of the Perseids. Some people claim that IMO officers such as myself do not believe in the reliability 
of these results. Therefore let me explain my point of view. 
Considering the achievable plotting accuracy it is obvious that the detection of sub-radiants lies a t  the limit of 
what can be done visually. The closer one comes to that limit the more important the question of the reliability 
Qf the results becomes. In recent years, all kinds of visual results had a bad reputation due to  their questionable 
reliability. This was the reason to declare improving the reliability as the prime goal of the Visual Commission 
[5]. Correspondence with professional astronomers show the reputation of visual results improving, thanks to the 
efforts of the IMO.  To maintain this trend, we have to be very careful. 
From all sub-radiants I have seen so far only the final result, i.e., the positions. But in order to evaluate the 
reliability of the results it is necessary to document very carefully the data the results are based on as well as 
the way the result has been obtained. In concrete terms, the observing method, the charts used for plotting, 
the participating observers, the quantity of data ,  the x e t h o d  of analysis, the original results (some kind of 
density distribution the positions were derived from) from which the significance of the individual radiants can 
be evaluated, must be given. I a m  looking forward to publications of this kind. Only on this basis it is possible 
to  discuss the existence or non-existence of the sub-radiants. 
Until that  time, there is no reason to believe in the existence of sub-radiants as the more accurate techniques 
(photography [4] and telescopic observations) do not indicate this. To be considered as real, a sub-radiant should 
be detected independently by different observer groups to exclude possible systematic effects and show a radiant 
drift similar to that of the main radiant. The latter point is a necessary criterion as the particles forming a 
sub-stream have orbits similar to the main stream and thus similar intersection conditions with the Earths’ orbit, 
resulting in similar radiant drifts. If the results are then based on a sufficient quantity of da ta  (several hundreds, 
better thousands of meteors) it can be stated that there is probably a sub-radiant in the visual range. To analyze 
a sub-radiant in terms of magnitude distributions, rates, etc., it must have an  activity comparable to the main 
radiant and a certain distance to the main radiant. Otherwise we record for the larger part some “pollution” 
from the main radiant , comparable to the sporadic pollution analyzed in [I]. To any fictive radiant in the vicinity 
of a major shower radiant it is possible to  associate some 20% of the shower meteors. Therefore the activity of 
an  analyzable sub-radiant must be significantly higher. 
People planning the analysis of sub-radiants should consider the following too: a n  observer who plots a con- 
siderable number of meteors during the maximum of a major shower is unable to obtain useful ZHR data at  
the same time due to  the dead time. During the maximu~n one observer can watch either for ZHR data or for 
sub-radiants. 
At this point I must state that  the ZBR data  have priority for the Visual Commission as they are used in a 
global analyses to  obtain mass distributions and spatial number densities. These quantities are of great interest 
and can be obtained from the visual observations with good accuracy and reliability. On the contrary, visual 
sub-radiants will always be somewhat questionable. They are better studied by more accurate techniques such 
as photography or telescopic observations which are in turn not very useful for mass distributions and spatial 
number densities. In other words, for each task we should use the right tool, not one tool for each task. 
Nevertheless, if there are large observer groups observing a t  the same site it can be arranged that a few observers 
try to  observe for sub-radiants. Perhaps they find something new which was not found for years by other people 
watching for ZHR data.  

References 
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t an e 

___ _____ _ _ _ _ _ ~  

At this moment most data for 1991 should have arrive for i n p u ~  ii: Ihe 
repeated shortcomings in the data reporting. 

First of all we regret that we receive most data  such a 1 
to produce the 1991 edition of the WGN Report Series i 
should be ready now an  
as well as the f o ~ ~ o w ~ n g  

B .  We have, however, a number of 

time after the observations took place. We intend 
pril 1992. ‘This means that your reports for 1991 

~ Please try to respect this deadline 

uiits of data,  use the report form (first side of t,he sheet) ,  accor ng to  the instructions given in the 
f o r  Viszvad Observations. Despite the fact that  ex7ei-y observer ot a copy of this publication with 

ue among amateurs is their endless inspiration to discover minor streams. Some observers claim the 
existence of new radiants for whic they report one or ta7o meteors.. . Some reports list more radiants not 
recognized by t than un~uestionably existing s%reannsi Moreover, about every national group has 
its own favorite s which differ from one group to the other. IVdst,hing else but  sporadics are counted 
for these phantom radiants and reported as observed streams. ‘P‘be numbers reported for these radiants 
are unsignificant, but before we can make any input we are forced to rewri.te the report forms. We must 
remove the phantom radiants, add the meteors to the sporadic tota,Ps and modify both rate-reports and 
magnitude distributions: it is a very big waste of time. So please report only the radiants to the IMO 

nts for  Visual Observers. Herewith t h e  BMCP recognizes the limited capabilities of 
hnique. On the background of visual minor shower observations and the resulting 

limitations you could read more in the previous issue of WGN.  

6 You are urged to use intervals of effective observing that are long enough: one hour is a minimum. Moreover, 
do not split your observing nights u p  in short intervds: again, intervals of less than one hour should be 
avoided. In all cases, the center of the field of view s to  be given: many observers still forget to report 
this. I t  is most important to provide magnitude distr tions: for. each observes independently, per stream, 
and per night. If the limiting magnitude varies str y1 or when an extreme high number of meteors is 

(many h.undreds), then you should give magnitudk distributions for intervals smaller than one 
owever, do not make magnitude distributions per hour or per haif hour. It is completely unrealistic 
make magnitude distributions with small numbers of meteors seen in intervals that  are too short. 

1991 Observations ready for input in the can be sent straight t,o Paul Roggemans (address on inside 
of back cover). If you want to have correspondence about your ci serving reports, or if you have questions 
or remarks about v 1 work in the IMO,  send your letter and observations to  the Director of the Visual 
Commission: RaIf chack. If you send t,he same observing reports to  both Ralf Koschack and Paul 
Roggernans, please indicate this. Otherwise it may happen that your hJata are entered twice which can 
cause problems. 

issue of WGiV, we noticed the foliowing shortconlings in the reports: 

F ase 
Paul ~ ~ q g g r n a n §  
-_I__ 

The article about the statistics in WGN 18:6 (December 1990) provoke many positive responses from 
active observers. It is 1 interesting to  read on who sees what,  how much nd in how much time. These 
statistics allow for a comparison of successive years and o f  the eFores of observers. For active observers these 
may lead to some competition trying to do the most observations; after all, there is nothing wrong with that.  

One main conclusion from three years observing In the 0 is certainly that world-wide, there are not enough 
observers to follow the major streams adequately. As a equence VJP are limited t o  certain streams for annual 
analysis, in function of the circumstances u er which these streams appear. Nothing is to be said about the 
minor showers. These are endlessly more d cult to study and seem ont of reach for any investigations from 
amateurs if there is not an extreme effort concentrated on one or a couple of such minor streams. Anyhow, the 
skill and experience necessary to recognize meteors from almost unactive radiants is that rare that there are not 
enough observers available to  do the work. There is a crying need for more regular observers! 
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2. IMO totals 
T h e  IMO receives data from many more observers than the organization has members. We appreciate very much 
that observations are forwarded to the IMO. The more data we have, the more perspectives are opened to study 
the structures of streams. The totals below represent the efforts of many amateurs. One thing is very sure: never 
before SO many observational data  have been brought together! 
T h e  da ta  below represent the status of the VMDB at the end of October 1991. Some other data having arrived 
very late has been entered since. 

Table 1 - VMDB grand totals for 1988-1990 

For 1990, we did not yet receive the Hungarian and Italian observations, also the Perseids had a maximum 
spoiled by moonlight. Allowing for these factors, 1990 is a good year. Years with strong moonlight a t  the Perseid 
maximum will always turn out to be very less successfui in these statistics since so many people observe only 
during the Perseid maximum. Such observers have little training and their observations are of limited value. 
Their absence will reduce the grand totals considerably, but influence very little the quality of the overall result. 
Regular observing is recommended. 

Table 2 - Total observing time and number of meteors per month 

Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Total 

1988-1990 

Te fr N 

924h19 13331 

48lh49 3283 
840h48 9540 
722h46 12972 
317h31 2814 

1617h74 27156 
5642h66 133944 

597h79 6348 
1333?37 19152 
1140h02 12812 
1265h99 37072 

15410h97 283377 

52744'7 4953 

N 

5775 
1550 
1404 
3622 
3733 
1161 

13531 
14327 

1330 
11934 
3599 

16620 

78586 

Looking a t  the efforts each month separately (Table 2 )  shows very well how efforts are naturally clustered around 
meteor shower maxima. The cold month of January gets a lot of attention due to  the Quadrantids, but the warm 
month June on the northern hemisphere is very poorly covered. August 1990 was certainly not poor, compared 
to  the other months, but the moon scared off the maximum watchers, cutting very deep in the 1990 statistics. 
An uniformed reader may tend to conclude that 1990 was a poorer year and pessimists could even suggest that 
the global interest in meteor observing is decreasing. Much depends on a very few observers at some strategic 
locations. When these are hampered by poor weather or moonlight on crucial nights or periods, that  results in 
thousands of meteors and hundreds of hours less. Here also, you may never think somebody else will observe in 
your place. Remember on most nights only a very few amateurs will be out observing for the IMO,  so be one of 
them! 

3. The VMDB c o m p e t i t i o n  
Which country is the most active in meteor observing? Germany again! 
Last year I sketched the evolution of meteor history. When I made the study for the Bibliographic Meteor 
Catalogue, I literary lived through 200 years of meteor history. I read when and how societies got established, 
how they collapsed and how meteor work passed through a long way of suffering. History is painful for some 
societies, even after more than 20 years. Referring to failures in the past seems to be unacceptable. Some societies 
were very disturbed by lasts' years overview of meteor history. While the reasons for failures in the past are 
crystal clear, some people deem it necessary react when these chapters of meteor history are reminded to the 
public of today. 
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The foallowing table I s  very objective, the results are according to observatiocal reports submitted to I’MDB. It is 
not OUT fault when not all reports are sent to IMO. Also some care must be taken with countries that  joined only 
in recent times: some did not yet provide data for 1988 (Japan, China! . . .>. Notice also that most meteors listed 

ium are seen by two observers, while the other obserr -3  s are often occasional participants, changing 
the observing group every year. The large number of observers is jiot a quality but a most unfortunate situation 
in this case, since nearly all observers quit after a single first, observation. 

I will not say anything more here, since much s e e ~ i s  C,o hurt national feelings easily. Are ashamed 
of your country? Great, take your Rag, s ationa] hymn a ~ l d  go out observing to improve your countries’ 
reputation! 

Table 3 - Totd  observing time and number of meteors per iiaonth 

Country 

Germany 
Australia 
Belgium 
Hungary 
Spain 
United States 
Japan 
Malta 
Norway 
Italy 
Finland 
the Netheslands 
United Kingdom 
Yugoslavia 
Canada 
Soviet Union 
Brasil 
France 
Czechoslovakia 
New Zealand 
China 
Taiwan 
Bolivia 

Ireland 

T o t d  

ObS 

44 
137 
106 
150 

36 
43 
‘I1 
27 
11 
36 
19 

9 
5 

26 
3 
4 
8 
5 
6 
G 
5 
2 
6 
2 
2 
1 

770 

1988-1990 

N 

81721 
50827 
27919 
23891 
17713 
17191 
15190 

6828 
6344 
5890 
5318 
4646 
4540 
4492 
2574 
2086 
1595 
1486 

845 
705 
462 
343 
306 
268 
167 

30 

283377 

3689’158 

1666h l7  
1687h67 
l024h09 

963463 
123Qh53 
476h71 
201h64 
232v57 

25231188 

315438 
202’/38 
370’1 29 
189’165 
I3 - i h9 l  

soh66 
65h 09 

164hY7 
461188 

28h44 
44’1 04 

shoo 
X h 6 0  
45!75 
lOhC0 

4‘156 

15410: 97 

-I 

Obs 

32 
72 
44 

108 
8 

1 Y  
41 

8 
23 
12 

3 
4 

18 
1 
4 
7 
3 

I 
I 

2 
2 

41 2 

19x9 

M 

24329 

6667 
3231 
4179 
3311 
7279 

1613 
2121 
1987 
968 

11- n 
I IJ 

5396 
730 

2086 
915 
715 

123 
35 

IS2  
167 

89493 

‘12 f 

lC36h41 
ioa3h72 
460: 44 
$711132 
248h44 
2001!99 
622h72 

s21i.22 
l l 6h74  
133:s.: 

143ho3 
1 l l 4 5 - i  

34h89 

26’1l3 
751” 17 

7if 69 
3hoo 

32h54 

SChS6 

29’i86 
nohoo 

5 3 2 P 3 3  
-______^ 

Obs 

3 1  
063 
45 

30 
28 
67 

5 
1 

11 
4 
2 

12 
3 

7 
5 
6 
6 
4 
2 
6 

I 

339 

1990 

N 

23450 
16537 

6831 

7201 
6371 
7911 

244 
9 

2453 
1117 
1339 
1102 

879 

680 
242 
845 
447 
427 
343 
128 

30 

78586 

Teff 

1176h88 
732h10 
434h03 

383h46 
418h63 
607h8 l  

13h96 
l h 4 8  

110h83 
79h8 l  
97h89 
78: 14  
66h29 

38h96 
37h88 
46h88 
26h69 
25h44 

ah00 
14h6 l  

4h 56 

4404h33 

To stimulate you even more to  defend your prestige, w e  dare LO publish t,he list with the 25 most active observers, 
taken over the period 1988 to 1990. For some observers we got, only data  for some years. You can compare the 
overall! t o p 2 5  with the activity displayed by the people in 1989 and 1990; the ‘ L N r . ” - c ~ l ~ m n  refers to their place 
in the top-25 of that  year. Some people already quit their activities, others will climb up with the years going by. 
Despit,e the few groups who o not find it useful to send data t o  the I 0 ,  t h e  observers jn Table 4 are beyond 
doubt the most active obser 

e years it was possible to observe vasious radiantsl but you may wonder how much meteors were seen 
rent radiants? The list below mentions the total rmmber of meteors seen for each radiant in the 

period 1988 t a  1990, in 1989 and in 19 e do not mention all radiants f r ~ m  the original IMQ list. Only the 
mentioned in the nts f o r  Visual Observers by Ralf os&a& (ditfo I n l o  5 )  of which a t  least 100 meteors were 
observed are liste We may indeed conclude that if e world is not able to  record more than 100 meteors of a 
stream in three years, that  the activity was neglecta.ble anyway. 

The low numbers show how di cult it is to obtain sufficient information about minor streams. Moreover, not 
all meteors reported can be used for analyses, since all criteria are riot always met.  For instance, plotting work 
is required to identify these minor showers and even that is often not done! So please, if you insist on observing 
minor shower observer, follow the most rigorous observing procedure! 
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Table 4 - Total effective observing time (Teff) and numbers of meteors seen (Met.) per observer. 

1988-1990 1989 1990 

Nr . Observer Te tf Met. Nr . Met. 

2736 
2718 
2254 
3321 
1497 
5067 
1206 
3119 
1245 
1959 
2680 
2152 

517 
1125 
442 

1204 
1117 
1482 
1746 

544 
632 
641 
520 

1467 
434 - 

Nr . 

1 
4 

11 
7 
9 
8 
3 

15 
2 

10 
5 

14 
22 
19 
17 
16  
36 
18 
113 
20 
29 

6 
28 
34 
21 
P 

Te ff 

173h44 
137h05 

99h12 
l06h36 

101f-56 
142h60 

74h 85 
144h89 

99h l6  
126h07 

75! 13 
59h 17 
65h55 
66h 16 
66h65 
38!35 
65h67 
75h40 
6lhOO 

lO lh19  

45h54 
109hlO 

39h77 
45h56 

60h74 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

__. 

Rendtel Jiirgen (Germ.) 
Knofel AndrC (Germ.) 
Trig0 Josk (Spain) 
Wood Jeff (Austr.) 
Roggemans Paul (Belg.) 
Koschack Ralf (Germ.) 
Marsch Adam (Austr.) 
Rendtel Ina (Germ.) 
Plesier Ghislain (Belg.) 
Platt George (Austr.) 
Glossop Mark (Austr.) 
Arlt Rainer (Germ.) 
McBeath Alastair (UK) 
Koch Bernhard (Germ.) 
Taibi Richard (USA) 
Ra jda  Leo (Finland) 
Lunsford Robert (USA) 
Coroneos Martin (Austr.) 
Kuschnik Ralf (Germ.) 
Plesier Francis (France) 
Blackman Guy (Austr.) 
Mori Gabor (Hungary) 
Mameta Katsuhiko (Jap.) 
Rendtel Petra (Germ.) 
Bellot Luis (Spain) 

702: 50 
567h18 
366h 17 
360h28 
350h40 
340: 11 
294h74 
293h82 
287h04 
282h99 
281h15 
268h27 
224h58 
200!9l 
182h67 
173h32 
166h44 
162h24 
150h79 
122491 
119h83 
l l l h 0 4  
l08h72 
104h58 
l03h07 

10925 
8658 
8264 

12427 
8339 

16458 
2402 
9881 
2282 
6372 
6211 
6220 
2198 
4404 
1489 
3465 
5073 
4186 
2960 
1126 
2008 

648 
1278 
3536 

749 

1 
6 
7 
5 
2 
4 
3 
8 

19 
26 
17 
20 
10 

9 
3 1  
12 
15 
21  
4 1  
86 
48 

13 

29 - 

207h68 3016 
108401 1096 
l05h58 3184 
119h34 4922 
160h74 4221 
121483 5144 
152h14 1196 

97330 2378 
54h22 242 
45h83 1447 
61408 1592 
51h99 1059 
8OhOO 968 
87h65 2442 
40h5l  289 
63h74 1619 
62h33 1590 
51h57 1558 
27h20 363 

22h29 380 
10499 53 

63hl6 758 

42h33 315 , 

Table 5 - Total number of meteors observed per shower 
P 

1989 
I 

1989 Shower 1988-90 1988-90 Shower 

Piscids N (MPI) 
Taurids N (MTA) 
o-Centaurids (OCE) 
Orionids ( O R I )  
X-Orionids N (QRN) 
X-Orionids S (ORS) 
Piscis Austrinids (PAU) 
Perseids (PER) 
Phoenicids (Ju1) (PHE) 
Quadrantids (QUA) 
&-Aquarids S(SDA) 
L-Aquarids S (SIA)  
m-Orionids (SOR) 
Piscids § ( S P I )  
Taurids S (STA) 
Taurids (TAU) 
&Centaurids (TCE) 
8-Ophiuchids (TOP) 
Ursids (URS) 
Puppid/Velids (VEL) 
Virginids ( V I R )  
C-Puppids (ZPU) 
Other showers ( D I V )  
Sporadics (SPO) 
Tot a1 

1990 

109 
14 

462 
242 
331 

1042 
379 
193 

46 
57 
49 

262 
1399 

11255 
12 

144 
40 

753 
795 

65 
675 
161 

21 
604 
406 

a-Bootids (ABO) 
a-Centaurids (ACE) 
Aquarids (AQU) 
a-Scorpids (ASC) 
Aurigids (Am) 
a-Capricornids (CAP) 
Coma Berenicids (COM) 
6-Aquarids N-S (DAQ) 
6-Aurigids (DAU) 
6-Cancrids (DCA) 
6-Eeonids (DLE) 
e- Geminids( EGE) 
1.1-Aquarids (ETA) 
Geminids (GEM) 
Giacobinids (GIA) 
a-Hydrids (HYD) 
Lyrids (Jun) (JLY) 
n-Cygnids (KCG) 
Leonids (LEO) 
A-Sagit tarids (LS A) 
Lyrids (LYR) 
Monocerotids (MON) 
p-Virginids (MVI) 
&-Aquarids N (NDA) 
L-Aquarids N ( N U )  

276 
196 

3158 
691 
535 

4235 
835 
361 

49 
248 
187 
295 

4906 
20445 

63 
501 
149 

4527 
1013 

281 
1118 
405 
111 

2767 
427 

34 
110 

1568 
223 
194 

1546 
368 

97 
3 

93 
55 
10 

2808 
318 

0 
31 
28 

1460 
40 

131 
28 
25 
32 

803 
9 

110 
1611 

150 
4014 

289 
172 
358 

70283 
179 

4704 
4641 
676 

95 
344 

1992 
1805 

144 
98 

107 
179 
855 
327 

10392 
127543 
283377 

48 
387 

93 
496 

42 
8 

56 
25305 

124 
2470 
1505 

271 
27 

146 
433 
413 

54 
35 
77 
33 

213 
127 

3354 
41819 
89493 
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For some streams, however, such as Giacobinids, which is d p z r i ~ d i c  stream, an exception must be made as here 
i t  is very normal that zero rates are reported, taking away donbi whether or not the meteoroids get distributed 
along large parts of the stream orbit. 

4. Conclusion 
In 1991 YOU. got some very etailed stream analyses. Now w e  enter the latest 1991 observing reports into the 
VMDB. Please help us by sending correctly compiled reports for your 19 1 data as soon as possible to  the 
VMDB. We want to the input of all 1991 reports in March 1992 so make sure that your last reports 
arrive no later! The riviting 1p: April 1992. In these reports you find al l  visual 
observations receiv es not only cobd~ct observing data; everybody can get the 
collected visual obs Repcirt Series! Thank you for your assistance and please 
observe as much izs you can! 

in s 
Paul Roggemans 

From the beginning of 1992 onwards, the work within the Visual Commission will be reorganized. In the past, 
I took care of much of the input of the VME) . This job however takes so many hundreds of hours that it 
became niuch more time-consuming than the job of Secretary-General. oreover, observers also send letters 
with questions and request along with their repo These requests are about analyses, literature, programs, 
etc. concerning visual observing within the JMO. lying t,o these letters takes even more time. Those letters 
concerning questions, analyses, etc,, should be addressed to t h e  Dire oschack (see slightly changed 
address on inside of back cover). Observing report forms and data, sh sent to Rainer Arli! (address on 
inside of back cover) who will be responsible for entering data into the 
However, observational reports regarding 1991 shozi uns, provided they reach him 
before the end of March 1992. 

C will be held a t  bhe Smolenice Castle, which is very nice place in the Carpathian Mountains, about 
75 km from Bratislava. Participants are expected t o  arrive on ‘k’hnrsday, Ju ly  2 ,  in the afternoon or the evening. 
An introductory meeting is planmd. Friday, July 3,  is a M i  Jay of lectures, discussions and workshops. On 
Saturday, July 4, there are more lectures as well as an excursion mi% the 4th I-MO General Assembly. On Sunday, 
July 5 ,  before noon, some more lectures will be given after which. the  event will he closed. 
Participants will be accommodated in the Smolenice C&le in rooms with 2-1 beds. Meals will be provided by 
the castle’s kitchen. 
The registration fee is 155 DEM and inclu ommodation, full board, the excursion, some little souvenirs 
and the proceedin s. A pre-payment of 100 is due no later than May 1992. Instructions for payment will 
be sent after receiving the registmtion for cipants from currency-restricted countries should contact the 
local organizers: 

Daniel OEenas, &I. zusa Street 5, CS- 
Peter ~ ~ ~ n ~ ~ o v a ~ ,  tdaren, CS-975 90 

If you did not yet register with the form in last ye 
convenience, the registration form is reprinted in thi 
Canada, the former Soviet Union, and many count 
have already registered and many others are also ex 
The IMC’s final day will parallel the first day 
(TAS), titled ~ ~ ~ ~ o ~ ~ ~ ~ s  a 
July 12. Amateurs also interested in attending this meeting should contact: 

so now! For your 
pants from Japan, 
veral professionals 

Dr. Anton. ~ ~ ~ ~ ~ k ,  A s ~ r o n o ~ ~ c a l  Institute, ,S’iovi?k A c a d e r n g  of Sciences, Jn~e~plunetary Matter Division, 
GS-842 28 ~ r a ~ ~ s ~ a v a ,  e;‘§’FE, phone +42-7 495634, fax 1.4 
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International 
International Astro 

Smolenice Castle, 

Registration form 

The undersigned wishes to register for the 1992 IMC or to receive further information: 
Name: 
Address: 

Phone: Fax: E-Mail: 
Interested to attend: IMC only, July 2-5 Yes/Ns 

IAS only, July 6-12 Yes/No 
IMC and IAS, July 2-12 Yes/No 

Wishes to present a poster/lecture/workshop, the title of which is: 

Date and signature: 

Send this form to Daniel OGenas, M. Razusa Street 5, CS-974 00 Banska Bystrica, Czechoslov- 
akia, phone: +42-88 542 64. 

Visual Observers’ Notes: March an 
Jeff Wood 

~ ~ ~ ~~ 

In March and April, only the 6-Pavonids and the April Lyrids are active among the major showers. However, 
these months are characterized by whole host of minor streams that makes observing especially after midnight 
most interesting when rates in dark skies can reach over 20 meteors per hour on occasions. As well, is the unusual 
number of brilliant fireballs that  emanate out of the Scorpius, Libra, Centaurus and Virgo regions. Two of these 
seen on March 18, 1983, and April 6,  1975 were recorded as -19 and -15 respectively! 

Table 1 lists some of the meteor showers to be seen in March and April 1992. Table 2 shows moonlight and 
observing conditions. The illuminated part of the Moon is always given for Oh UT on the date indicated. The 
dates of the phases of the Moon are also given in UT. 

The Visual Commission of the IMO although requiring data on all streams realizes practical considerations 
like work, study, family, Moon and weather prevent people from observing regularly on a day by day basis 
throughout most of the year. With this in mind, it has been decided to  encourage everyone who has time to 
observe to concentrate on a couple of showers per month rather than the whole lot. This means we should be 
able to  get a good set of data  on these few rather than sparse data  on many showers. The showers chosen for 
special investigation for the months of March and April are the Virginids, 6-Leonids, y-Normids, 6-Pavonids, 
a-Scorpids, n-Puppids, and the theoretical radiants of 1863 Antinous and 1981 Midas. 

1. Virginids 

This shower is very complex and is active from February 1 through to  May 30. There are many subradiants 
and submaxima. Observers are encouraged to continue the project outlined in the Visual Observers’ Notes for 
January and February 1992 [l]. 
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Table i -- A list of some of the meteor showers to  be seen in 

Shower 

Virginids 
@-Centaurids 
6-Leonids 
y-Normids 
6-Pavonids 
Scorpid/Sagit t arids 
Lyrids 
?r-Puppids 
a-Bootids 
r]- Aquarids 

Feb OP-May 30 

Aps IS-Apr 25 

Apr 19-May 28 

severd 
Feb 01 
Feb 16 

14 
03 

several 
Apr 2 2  
Aps 23 

25 
03 

Drift, 

Table 2 - Moonlight and observing cond~lions in March-April 1992. 

I 
Friday March 20 

V, 

30 
60 
23 
56 
59 
30 
43 
18 
20 
66 - 

I_ 

7 

3.0 
2.6 
3.0 
2.4 
2.6 
2.3 
2.9 
2.0 
3.0 
2.7 

- 
ZBR 

5 

3 
8 
13 
10 

var 
var 

3 
50 - 

New Moon. March 4, April 3 ,  &lay 2 

Februamy 25, March CB, iiprnl 24 

arch 12, April 10, May 9 
arch. 18, Avrri 1.7, May 46 

Last Quarter: 

This shower is often misnamed the Corona Austualids due to  a. t ranscripti~~i error by the great New Zealand 
meteor worker R. cIntosh in 193%. The y-Wormids are adve froin February 25 through to March 22. A 
variable maximum r hour occurs on March 14. They are fast meteors and are best seen from 
the southern hemisphe n hours. W1ih fa:~orable htc.o:n-conditions, the IMO urgently requires 
observations of this stream. Observers should 1ocak their field center 110 more than 40' away from the radiant 
and plot all possible y-Normids seen. If observers wish to monitor both the A-Pavonids and the y-Normids, the 
field center must be located around a = 270* an 

Table 3 - Radiant posit,ions of t h e  -pN:~rmiiEs. 

3. 5- S 

The 6-Pavonids are thought to  have been formed from the debris of Cornet @/Gri lish (1907 11). Observa- 
tions to  date indicate that the shower produces variable activity with rates at max varying in the range of 
5 to 15 meteors per hour with the radiant reachin its greatest al~itucle in the southern hemisphere skies in the 
pre-dawn hours, the S-Pavoni should provide moon-free ~ k ~ ~ i n g  for all of their period of activity except from 
March 16 to 26. The 6-Pavo s appear to have several y1 ima during the period March 30 t o  April 10, apart 
from the major one that QCG on the rnoring of April 7 .  th this in mind, southern hemisphere observers are 
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encouraged to give the 6-Pavonids particular attention in 1992. They should locate their field center no more 
than 40' away from the radiant and ensure that all meteors seen are plotted. 

Table 4 - Radiant positions of the 6-Pavonids (diam.: 10' x 
5 O ) .  

4. April Lyrids 
The Lyrids are active from April 16 to 25 reaching a maximum of between 10 and 15 meteors per hour on April 
22. On a few occasions, the most recent being in 1982, rates have been much higher almost reaching 100 meteors 
per hour. The Lyrids' parent body is comet P/Thatcher ( I86l  I). In 1992, the start of- the activity period is 
heavily affected by the Moon. From April 21 onwar s observers in the northern hemisphere can start to watch 
the shower around 22h local time when the radiant reaches su cient elevation and should continue until the 
Moon reduces the limiting magnitude below 5.5. In the southern hemisphere, the radiant altitude and the Moon 
make the viewing conditions very difficult. Observations should only be made If the limiting magnitude exceeds 
5 . 5 .  
With a V, of 49 km/s care need to be taken when identifying meteors as Lyrids. Observers should ensure that 
the center of their field of view is no more than 40° from the radiant. Also they should plot all meteors seen 
unless the ZHR exceeds 10 when countings are permitted. Only at maximum is this likely to be the case. 

Table 5 - Radiant positions of the Lyrids (diameter: 5'). 

Apr 16 265' $34' 
Apr 19 1 268' 1 $34" 

5. a-Scorpids 
The a-Scorpids are one of the major components of what BofFTlleister called the Scorpio-Sagittarius complex of 
showers. This ecliptic stream is active from March 26 to June 4 with a broad maximum of between 4 and 8 
meteors being reached during early May. The a-Scorpids are well known for the many brilliant yellow, orange 
and green fireballs they produce. Few, however, leave a persistent train. 
With a velocity V, of 35 km/s,  and several other Scorpio-Sagittari radiants active in the same region of the sky, 
especially in May and early June, special care need to be taken when recording and classifying these meteors. 

Table 6 - Radiant positions of the 0-Scorpids (diameter: 5 ' ) .  

Mar 26 236' 1 May 05 1 246' -24' 
Apr 05 238' -21' May 15 1 249' -25' 

Apr 25 244' 1 Jun  04 254' -26' 
Apr 15 241' May 25 252' -25O 

Observers should plot all possible a-Scorpids seen. They should center their field of view no more than 30' from 
the radiant. 

6.  rr-Puppids 
The 7r-Puppids are a young meteor shower having been recorded only over the last 20 years. Their parent body 
is comet P/Grigg-Skjellerup. The  x-Puppids are a periodic shower occurring in great numbers every five years. 
Rates therefore range from almost zero up to 40 per hour. The last strong activity was in 1987 and so 1992 
should see a return to  goo 
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The n-Puppids are a southern hemisphere shower and are best seen 
very slow meteors and often have a yellow-orange hue. 
With the Full Moon occurrin on April 17, observers s 

be plotted. Observers should center their field no more than 40' from the radiant. 

tiring the early evening hours. They are 

et a few hours of dark sky during the 
out maximum (April 2 3 ) .  Unless rat+ exceed 10 per hour, all possible n-Puppids seen should 

any firebails are produced. 

Table 7 - Radiant positions of the n-Puppids (diarnecer: 5'). 

7. ~ ~ e ~ r e ~ i c ~ ~  ra 63 ~~t~~~~~ an as 

The Earth has a closest approach to the orbit of the minor planet 1863 Anf inous  on April 6 (distance: 0.178 
AU). Possible meteors have a V, of 19.6 km/s and s h o d  4 O ,  6 = +32O (April 6),  a = 212', 
S = + 3 1 O  (April 16) [ 2 ] .  
A closest approach with the orbit of 1981 Midas occurs o ch 20 (distance: 0.001 AU). Possible meteors have 
a V, of 30.1 km/s and a radiant at a = h a = 213O, 6 = $34' (March 20) [ 2 ] .  
The orbits of both asteroids come close arth's and the values of V, make it possible to  observe 
showers related to one or both objects. se approach and the high V,, 1981 Midas is the more 
favored candidate. The theoretical radiant positions provide niorthern hemisphere observers with the better 
viewing conditions though they can be observed in both hemispheres in the evening skies. 
It should be noted that the theoretical radiant positions may clifkr srsnlewhat fro the actual observed ones by 

observing procedures. is a significant radiant in the 
vicinity of the predict order to do this, observers sboi:kl Center their of view a t  a distance of less 
than 20' from the predicted radiant position and plot all meteors seen t,hat radiate from an  area of about 25' 

rn5 gnrsrraoizic charts. The X,Y-coordinates of the plots 
rted in the table ormat described in the Aquarid Project (see 141). Please 

3 fnntinQUS radiant ch 27 (radiant position 
0 )  $5 = +JICj ,  The I s radiant on March 20 is 
e observers c m  start  to watch this radiant around 21h 
e limiting magnitude too greatly. The radiant should 
S = +3J;O) to  March 30 (radiant position a = 220', 

some degree. This me to Carry Out S?lOWe; aSSOCiatiQES a obtain ZNRs using standard 
is to  investigate whet,her 0:' not tJh 

s = 4-330). 
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Recently, 1 was able to comylele the data entry and file-format currently being analyzed with RADIANT [1,2]. 
Already, interesting results are emerging, an ort wiH. appear later in the year. RADIANT is proving 
to be an excellent tool for telesropic-meteor ring Decemher last there were clear skies too in western 
Europe. 1 personally, was able to observe throughout the Geminids, lhou h limited by mist before midnight and 
especially around maximum, the total was 447 meteors d u r h g  9 nights. The watches during December 5-6 to 
10-11 will complement the 1990 data. Likewise many sites were clear for the Quadrantids, and one report has 
already arrived. 
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Mark Vints has submitted his 1991 Perseid data.  It was another classic Lardiers campaign, observing every night 
save one, between August 3-4 and 15-16, totaling 511 meteors in T e E  = 22h22. Mark used a 10 x 50 binocular 
with a 602 field. This impressive total was despite the fact that  sky con s were poor for Lardiers. The most 
striking feature of the da ta  is the paucity of Perseids. Even on the n round visual maximum, less than 
ten per cent of the meteors were Perseids (on August 11-12 there were 3 Perseids of 33 meteors in total; August 
12-13, 5 of 36; and August 13-14, 2 of 85). These data  imply a steeper ity function than observed in 
previous years and are surprising given the high number of faint Perseids r by some visual observers. [3] 

Torsten Hansen reports an  analysis of his 1991 Taurid observations. This shower has never been a successful 
target for me, perhaps because of the 127-rnm aperture 1 use, therefore 1[ was delighted to hear of a successful 
five-night campaign with 50-mm binoculars. Torsten has found that the northern component had a “relatively 
sharp radiant near the theoretical one.” In comparison Torsten (‘c not find a clear image of the southern 
component at all” except on October 9-10, 1991, when 5 southern T s intersected within a 25-diameter area 
at a = 2705, 6 = +1305. Generally, the northern component r rates than the southern. Torsten also 
looked out for Draconids on October 9-10, but with no success. 

~ o r t ~ c ~ ~ i n g  events 

Although activity is at its nadir during the period, this does not meal? that, there is nothing worth observing. 
The fact that  telescopic observations during the period are  few and far between, means that there are excellent 
prospects for discovering a new radiant and identifying which minor showers are active. There is the pleasure of 
watching a shower few others have studied. a l so  the reduction in rates is less pronounced than for the naked-eye 
observer [4]-the average meteor magnitude is a t  its faintest [5]. 
The Lyrids are affected by a waxing gibbous moon, therefore H should urge observers to concentrate their watches 
during the period on the Virginids The Virginids is the collective name for several irregular- and low-activity 
radiants that  emanate within a small area of sky. For that reason they are best studied by positional data,  
particularly by telescopic and video techniques. In addition the medium velocity of Virginids increases their 
probability of being observed telescopically, and the showers have a high population index indicating richness 
in faint meteors. Visual observations have indicated numerous showers over the years, but many of these are 
probably spurious because of the difficulty of shower discrimination. For instance, the 1990 telescopic plots only 
show two main centers. 
What  I would like to  see is IMO collect data over a number of years to map the complex, and to determine which 
radiants are genuine and which are bogus. Since activity persists from mid-February through May the Virginid 
complex may be studied every year, and the equatorial location of the complex makes it amenable t o  observers in 
both hemispheres, thus making it a good target for IMO. Given the level of activity I doubt that  sufficient data 
can be collected in a single year. However, plotting will give ective data,  which can be analyzed a t  leisure. 
Data  from different techniques can be combined in PasBat to e a more complete picture. Only once a map 
of the true centers are known can individual years be reviewed to see which components were present in each of 
them. 
Because of the density of radiants it is vitaly important for watchers to ccncentrate on plotting the meteor trail 
as carefully as possible. The  critical parameter is the QEientatiOfi the meteor. Use two pairs of adjacent stars 
that  span the meteors’ path,  and estimate the fractional ween each pair of stars, e.g., one third from 
star A to  star B. T h e  wider the separation between each stellar pair, the more accurate the orientation will be. 
Only once the path is fixed should the details be transferred to  the chart. Also it is important to select several 
field centers so that  the effect of radiant occlusions is reduced. 
Choose a t  least three field centers around a = 1?50-220G, S = +5O---2Qo separated by about 20’ moving south- 
eastward through the shower’s duration. See Table 4 of [6] for the radiant drift. Southern-hemisphere observers 
might prefer centers south of the complex. I a m  deliberately vague as a variety of centers will help resolve 
occlusions. Being near the galactic pole the normal criteria for field selection (stars well-distributed both spatially 
and in brightness) may have to be relaxed, though the spatial criterion is more important for determining accurate 
paths. 
The 6-Leonids are slow moving, and active during February to mid-March peaking around February 22 from an 
average radiant a = 156’, 6 = $19’. Visually, the rates are low, but this shower is worth checking telescopically 
as it has a high population index. Since activity is concurrent with the Virginids, field centers need to be selected 
carefully. In order to  determine the location of the radiant it, may be beneficial to  select an  additional center 
around cv = 160°, 6 = 0’ during March’s new-moon period. See Table 5 of [ 6 ] .  
Southern observers might also like to tackle the 6-Pavonids during April’s dark time. Their radiant is elongated 
and may contain distinct sub-centers. Visually, sub-maxima have been recorded, lending weight to that specula- 
tion. Careful plotting should resolve major sub-components. One pair of field centers are a = 268O, 6 = -35’ 
and cv = 176O, 6 = -65’. If the altitudes of the F.eld centers permit, centers closer to the radiant than these are 
desirable. 
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communicated by A .I. ~ r z s ~ c h e ~ y u ~  

In W G N  19:6, December 1991, p p .  243-244, we p ~ b ~ i s ~ e ~  som,e fa,bles preseniing Crimean an Siberian d a t a  
concerning the 19917 Perseid outburst. eanwhile, Mr. Grishchenyuk sent as a corrected version of the second 
t a b l e  of the above mentioned note. Therefore, we ~ e ~ ~ b ~ ~ ~ ~ h  t h e  cor rec ted  t a b l e  below. 

Table 1 - Uncorrected Perseid rates obtained by A.B. Grisheheayuk (GA), D. Suchov (SD) 
and 0. Sernenov (SO) from Afaicrechenskoe, Criniea, on August 12-13, 1991. 

agnitude distributions for the Perseids on August 12-13, 1991, as observed by A.S. Levina 
Karkach (KD) fram Krasnoyarsk, Siberia, and by A.I. Gr- (LA)? A, Srnetanko (§A) and 

ishchenyuk (GA), D. Suchov ( ) and 0, S e m e ~ w ~  (SO) fman Mainrechenskoe, Crirnea. 
F 

Obs 

LA 
SA 
KD 

GA 
SD 
SO 

__I_c_ 

-7 -6 -5 -4 -3  -2 -1 0 

0.5  2.5 3 9 11.5 37.5 
0 .5  2.5 3 8 12 42 
0 . 5  1.5 2 6 11 42.5 

1 1 5 3 14 
1 1 1 1 3 1 2  
1 1 2 0 .5  3 13.5 

$1 +% $3 $4 1 5  

71 146 94 56.5 4.5 
6s 156 io3 58,5 11.5 

66.5 118 54 50 6 

27.5 96.5 217 118.5 5.5 
14.5 84.5 237 92.5 3.5  
21.5 91 241 95.5 3 

Given the f a c t  iha i  the e ~ ~ c ~ ~ s ~ ~ n c e s  in ~ r ~ s n ~ ~ a r s k  and alo rech e z skoe  &ere compam ble (lam it ing magnitudes 
of 6.0-6.3 in both cases, d e ~ e ~ d ~ ~ ~  on the ~ n ~ ~ v ~ d ~ a ~  observers), the dzferenee of aboui 0.8 in average meteor 
magnitude between both sets of observations confirrn t h a i  ifhe 1331 P e r s ~ i d  outburst was much richer in bright 
meteors than the ~ ~ ~ r ~ d ~ ~ ~ o n ~ ~ , ’  maximum, as was already repor ted  15g J a p a n e s e  observers [I].  (Ed.) 
[I] P. Roggemans, . Gyssens, J .  Rendtel. “One- our Outburst of the 1991 Perseids Surprises Japanese 

Observers!”, WGN 19:5, October 1991, pp 181--184 
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Duncan Steel, A ~ g l o - A u s t r a l ~ a ~  
~ ~ ~~ ~~ 

The Taurid Complex is believed to contain, apart from four meteor showers (the Northern and Southern Taurids, 
and the Daytime <-Perseids and P-Taurids) which represent the four intersections of a broad stream with the 
Earth, in addition several Apollo-type asteroids (2201 OljatG. 5025 P-L, 1982 TA and 1984 KB) and comet 
Encke. In the pask year two new asteroids have 2 )  which also appear 
to  be members of e complex. The implication plex to mankind, are 
discussed herein. nitoring of the Taurid meteor shower activity, and the determination of Taurid orbits, are 
to  be encouraged as having the potential to provide important data of use in determining the future activity of 
the complex. 

(1991 GO and 1991 
e importance of the c 

1. Introduction 
The two night-time meteor showers known as the Northern and 
known, and have been studied for many years. 
as part of the Harvard photographic survey 
were Taurids. These showers have a peak activity in November but are active from at least mid- 
September through to the beginning of December [I]) although recentiy it has been suggested that 
in fact the showers continue right through to February [2]. Soon after the advent of decameter 
radars in World War 11 the daytime intersection of the Taurid 
had been suggested by Whipple, was observed in the form of the 
June) and @-Taurid (last week of June - first week of uly) meteor showers. 
these broad showers into individual components (e.g. Arietids, Piscids, p-G 
discussed in detail by Stohl and Porubean [a] and tvilE riot be repeated here. 
The Taurid Complex of meteoroids is oE considerable int 
the break-up of a very large comet, the deca 
epoch. With co-wor ers at the University of 
evolution of the Ta id Complex using as a 

outhern Taurids are very well 
e first meteor orbits to be de 

mrnencing in the 1930’s under F.L. 

ce it seems to be the product of 
g well-advanced in the present 
igated the possible origin and 
teor orbits available from the 
ave shown that the break-up 
f time, astrono 

inconsistent wit the observed spread in orbital elements amongst the meteors [3]. 
confirmation of his time-scale, which was derived solely on dynamic 
the apparent association with the Farmington meteorite which fell in 
of that meteorite indicates a space exposiare age (i.e.? a time in h 
shielding after release from within its larger parent object) of only 7000-25 000 years, which is 
rather more than an order of magnitude less y other meteorite (see [3] an 
therein). However, it is fair to note that al time of fall (late June) and radiant of 
Farmington support an association with th ysical characteristics does 
not do so, at least according to present-day 
To summarize the last paragraph: the Taurid Complex I s  of interest astronomically since it 
seems to be the product of the comparatively-recent decay of a large comet. Therefore studies 
of the Taurid meteor showers, which have been reported in the pages of this journal too many 
times for individual references, are to be encourage 
However, the Taurid Complex is a1 pothesis of Clube and Napier 
[5] is correct then it has directly an race at many stages of our past history, 
and will continue to do so with catastrophic consequences. y, the hypothesis says that the 
Taurid Complex contains a marked Concentration of large n-ts of the parent comet, with 
a major portion of the progenitor perhaps awaiting disco . As the orbit of the Taurid 
Complex evolves, this concentration cycl ly (over rnilleni s a node at 1 AU, and in such 
epochs (lasting for a century or so) the ect to multiple impacts y 50-200 meter 
objects. The last such large impact was event in 1908, although here is evidence 
for more recent enhancements [3]. Further, not only would such impacts (mostly resulting in 

eteor Data Center (Lund 
nt comet occurring over a 
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airbursts in the ~ ~ m o s p ~  
the terrestrial climate '~"i 

[ S ] .  We thus see 
point of view (t  
Clube and Napier are correc 
about the Taurid Complex b 

es, but in addition 
e and Napier book 

of r-onsic!crs"rale immrtance, both from the altruistic 
tailding) h i i t  a150 from a self-serving aspect: if 
nefir 11s immensely to learn as uch as we can 
h of laxge irnpac ts  comes aroun 

2. The asterai 

One problem with regard to numerical integrations 
vidual meteor orbits are not of high 
which the tra,jectory can be observ 
comets) can be observed over an ex 
Numerical integrati s of such orbits, to see ~ Q W  they a,se diqpersed from eac 
measured in units e th.erefore possil . To tAis end i t  is ve 
many individual obje e,  and thus recen 

In the past, following the work of others: 1 have siiggest,ed ['?I that the Tauri Complex contains 
at least four Apollo-type asteroi , whose orbit and its 
relation to the Taurid meteoroid tream was investigated several de s ago by Whipple. I 
have also suggested [7] that comet 1967 II ember of the Taurid Complex, 
although Stoh1 (p sonal communication) O l i t  to K L "  t>hai; ere are problems in reconciling 
its long-period or er lcnown Tauri -Complex objects. 
The orbits of the in TabIe 1. T e only parameters 
given are the semi-major axis ( a ) ,  eccent u distance ( q ) ,  inclination ( i )  and 
longitude of perihelion (T = R + w ,  where i f  the ascending node and w is the 
argument of ~ e r ~ ~ e l i o n ~ ;  T 
streams (e.g., see [I])? and h as the Taurid 
Complex the f 
they rely upon 
at most) whereas this is clearly not the cas 

in [3] is that indi- 

i c  chjects in spa 

isc:overies a,re of interest. 

in addition to periodic; comet En 

iclci might, be a 

ort-period nature of the c 
and cornet E,ncke are gi 

Object c1 

2.22 AU 
2.17 AU 
2.30 AU 
2.22 AU 
4.213 AU 
1.96 AU 
2.40 AU 

.846 
0.312 
0.7'53 
0.762 
C.895 
0.662 
0.836 

E: Source 

One finding of 0111: mo eiing of the dispersal of t b ~  Tarrrid meteoroids [ 3 ]  was that any object 
with a smaller semi-m or axis will tend to lag behind the p ~ ~ c e s s i o n  in 7~ shown by the others 
(i.e., the precession rate depends "J. on cf7 O f  the aphr l sw  di ~ n c e  Q ,  since those with larger 
values for these parameters come cl rturbations). Thus it 
was of great interest to fixrd that ast ate and K. Watanabe 

e a Taurid-Complex 
eroids (or cornet Encke) and 

than those €or these 
Complex was kindly 

pointed out to me 
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More recently has come the discovery 
asteroid. This body was discovered in 
Palomar in California on October 3 an 
are listed in Table I: note that for both 19 
as later astrometric data become av 
member of the TC which therefore a 
in that it has a larger a and e than 
5025 P-L has a very poorly-deterrni 
body which is in a different precessi 
al. [3]). 

3. ~ h y  c o n t ~ n ~ e  
The fact that the two night-time branches o 
is also the case for the daytime showers, is importa lows constraints upon 
the orbital evolution (and hence age) of the Taurid sed. It is important 
to note that the balance between the branches may n time over periods 
of several years or decades, and such variation m rms of not only the 
precession of the stream components but also as a activity (e.g., when 
the major swarm suggested by Clube and Asher [6]  is going to swing around and be in an Earth- 
intercept orientation, with possible catastrophic consequences). Therefore consistent, continued 
monitoring of the Taurids over many years may be invaluable. 
Our numerical integrations [3] indicate that Taurid-Complex objects often exist in mean-motion 
commensurabilities (resonances) with Jupiter, which planet controls their orbital evolution. In 
addition concentrations amongst the observed meteoroid orbits appear near the 9:2, 4:l and 7:2 
resonances; these correspond to semi-major axes of 1.91, 2.06 and 2.26 AU respectively, and the 
3:l resonance relates to a semi-major axis of 2.50 AU (few suc meteoroids are observed in the 
Taurid Complex, apparently, since with such a high eccentricit his sized orbit would have aphe- 
lion near Jupiter and thus be lost from the Taurid Complex on a time scale rather shorter than 
its age). However, the reality or otherwise sf such concentrations cannot be proven/disproven 
until such time as a rather larger set of Taurid meteor orbits beco s available. Again, this is 
an area in which observations by amateurs may prove to be invalu e, in view of the excellent 
results gained over the past few years by groups using small cameras to determine meteor orbits. 
Such work on the Taurids is to be encouraged. 
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-L, Comet 1967 II Rudnicki, and the Taurid meteoroid 

The Earth-crossing asteroid 1991 RC was discovered in early September 1991 from the Anglo-Australian Obser- 
vatory. Its orbit has a large eccentricity and a very small perihelion distance. These two orbital parameters, 
along with its inclination to the ecliptic, very nearly match those of asteroid 1566 Icarus. It is therefore possible 
that the two asteroids form a (‘stream”, of which the Daytime Arietid meteor shower might also be a member. 

A peculiar minor planet has been found as part of the Anglo-Australian Near-Earth Asteroid 
Survey (AANEAS). Earth-crossing asteroid 1991 RG was discovered by Robert H. McNaught 
on a plate taken September 3rd using the U.K. Schmidt Telescope at Siding Spring Observatory 
in New South Wales. 1991 RC is noteworthy because it has a small orbit very similar to that of 
1566 Icarus, and thus passes close to the Sun. It is the eleventh Earth-approaching minor planet 
discovered since AANEAS began in May 1990. 
In tracking such fast-moving asteroids, normally discovered when they are close to the Earth, 
international cooperation is often necessary, and the orbit of 1991 RC was only well-determined 
when follow-up astrometric positions were determined by Jim Scotti (University of Arizona) using 

at Kitt Peak National servatory. The orbit of 1991 RC was quickly 
den (Minor Planet Ce r and the Central Bureau for Astronomical 
assachusetts) to be virtually identical in several ways to that of 1566 
roid was discovered in 1949 soon after the commissioning of the 1.2- 

meter Schmidt telescope at nia [2], this being the earlier twin of the 
UK Schmidt; it is therefore the twin of Icarus, was discovered using 
the telescope in Australia. 
1566 Icarus was so-named due to the fact at at the time of its discovery it had by far the 
smallest perihelion dista (closest approa to the Sun) of all known asteroids, this fitting in 
with the Greek legend Q edalus and his son Icarus, who escaped from their jail in a tower by 
constructing wings of feathers and wax; but Icarus w too high, too close to the Sun, and the 
wax of his wings rrielted. With a perihelion distan of 0.187 AU Icarus held the record until 
1983 when 3200 Phaethon, with perihelion at .I40 AU, was discovered using data from the 
Infra-Red Astronomy Satellite; Phaethon is the parent of the Geminid meteor shower. Icarus is 
also noteworthy on account of its small orbit and concomitant short period (about 1.12 years), 
and its relatively high inclination to the ecliptic (near 23’). 1991 RC turns out to have almost 
identical values for these parameters (see Table 1) pointing to its being a twin of Icarus, the two 
presumably being fragments of a disrupted larger body. 

Table 1 - Orbits of 1366 Icarus and 1991 RC (Epoch 1950.8). 
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But was this body an asteroid, or a comet? 
periodic cornet Chernykh (1991 0) in mid-Se 
time to be a prime candidate as an extinct 
ity and the likelihood of an associated met 
McIntosh [ti] has indicated that this stream 
and Comet I986 VIII P/Machholz). Rece 
ifornia) has shown that Icarus has a sma 
ascribed to non-gravitational forces of th 
low-level out gassing not directly detect e 
masquerading as an asteroid. 

observed to split, most recently 
has been thought for some 

its high orbital eccentric- 

riation in its orbit which may be 

the idea that Icarus is a comet 
o~nets  [%I, most proba 

Bow long ago mig t Icarus and 19 
been conjoined, as constituent parts of a sin- 
gle p ~ o g e ~ ~ t o r ?  The existence of non-gravit- 
ational forces means that any numerical in- 
tegration cannot be viewed as physically re- 
alistic arid therefore does not portray the ac- 
tutil orbital histories, but such integrations by 

(University of anchester) and 
xford) indicate 

lion and the nodal 
ts (which are now 

nt: see Figure I) may have been 
the past 10 000-30 000 years. 

stroizomically-speaking this is very recent, 
and concurs with the collisional time-scale for 
circa 1 rnm meteoroids in the radar-detected 

aytime Arietids, whose lifetimes are limited 
catastrophic collisions with the smaller zo- 
cal dus-c particles [8]. Figure 1 - Ecliptic projection of the orbits of the terres- 

radius would be around 600-750 meters, although both objects are most li ely irregular in shape. 
It seems probable that these are just two of the m a ~ y  more substantial fra ents produced in the 
hierarchical disintegration of a rather larger body, preseul-aably 3, comet, along the lines described 

Napier [9]; the Daytime Ariezids would represent the smaller particles, with many 
macroscopic bodies perhaps awaiting discovery. It is very unlikely that these are the only two 
large bodies of the type since only around 1% of the estimated circa 10000 A 
larger than 500 meters in size have yet been discovered: it i s  thus tempting to  s 
progenitor produced a very large family indeed. 

Unfortunately Daedalus is a name which has already been applied to another Earth-crossing 
asteroid (1864 Daedalus), so that another appellation for 1991 RC will need to be found. Are 
there any classical scholars out there who know whether Icarus had a brother, and if so what 
was his name? 

Clube and Napier argue that the Earth is subject to ent multiple impacts by the smaller 
(currently undetected from the Earth) members of c xes formed in the break-up of large 
comets. The fragments then produce airbursts re, such as the Tunguska event 
in 1908, but generally not craters on the grou rs of such complexes make up 
in numbers what they lack in individual size. Such alrhursts, Clube and others believe, are a 
frequently recurring phenomenon on time scales of centuries to millennia, with epochs of high 

ese they believe are evidenced 
[lo]. The discovery of 1991 nsiderable weight to the idea 

when a complex has a node a 
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that many or most potential impactors exist in recently- oduced streams, of which the Taurid 
Complex has been the most obvious to date [10,31], so th  future asteroid search programs may 
need to accommo ate strategies that are based UPOR this concept if t ey are to be optimally 
effective. 
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Alas t a i r  eath 

Fireball proportions for the Taurid meteor stream obtained from A A  Meteor Section and JAS Meteor 
Section results are examined to try to determine whether the Taurids are richer in fireballs than other types of 
meteor activity. Some evidence is found to suggest the shower produces fireball activity a t  least a t  a similar level 
to other major streams: though variations from year to year may occur. 

In [l], it was reported that BAA teor Section Taurid results from 1981-1988 showed a com- 
parable proportion of Taurid and sporadic (2 - 5 )  fireballs, contrary to expectations of higher 
Taurid fireball rates from literatcure sources based on revious data. An examination of Taurid 
magnitude distributions from HMO and JAS eteor Section observations was carried out to see 
if this evidence could be verified independently. These results were then compared with similar 
distributions for the Perseid and Geminid showers and the sporadics, to see what conclusions 
could be drawn from them. 
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2. Results 
IMO Taurid magnitude data were available from from 1988 [ a ] ,  1989 [S] and 1990 [4], while 

results were collecte ower from 1984-1990. Combined data from 
111 numerical magnitude distribution obtained 

[ 5 ] ,  to enable an examination of all shower fireballs, using the international 
definition of meteors of magnitude -3 or brighter, to be carried out. In using the IMO results 
from [3] and [4], only information from known reliable observers under good skies was used, 
which may have resulted in the omission of some asable data whose quality could not be readily 
ascertained. Table 1 shows the findings of these examinations. 

am branches was prep 

Table 1 - Numbers of fireballs of a t  least -3 (Nrau), fireball percentages ( % T ~ " ) ,  total meteor 
quantities (TotTau), mean limiting magnitude (GI, corrected mean magnitude (m6.5) 

values for the Taurid shower, listed by source. The years the data  were obtained in and 
the appropriate references are also given. 

e that a better limiting magnitude will 
le brighter objects will r 

e greater numbers of faint meteors 
vel, it follows that the 

s the limiting magnitude 
rid results, though the 

e the advantage of being 
most of those from the 
agnitude than either of 
uld be expected on the 

a possible variation in 
ercentage is still 0.5% 

r mean. This variation may be due to short-lived increased 
oggernans [2] around A 0  = 

aurids' main visual maximum, and which 
y easily be missed thanks to its seemingly 

rvers may simply have been unfortunate, but 
limiting magnitude, this 

hich would also lead to a 
ectural. It is interesting that in the IMO 
vember period, while in 1990, virtually 

ta from only a few nights 
Taurid fireballs that are 

of material within the Txclrid complex-even up to objects large enough to 
rth impacts-already exists (e.g., [6] and references therein), so discovering 

proportion of fireball-class meteors 
improves, This is certainly the ca 
JASMS sample is unfortunately ra 
performed from similar locations and under COT 

AIMS results, however. The BA 
e other two sources, shows a far 

above principle alone. 

Comparing th  
Taurid fireball 
higher than the BA 
flux of bright 
219'-220' (November 3-4), coincident with the 
either may not be apparent at eve 
short duration. If this is the case, 
perhaps if atmospheric haze was responsible for the 
may have resulted in suppressing the brightnesses of 

oportion of fireballs, though this is rather c 
1989, there is little coverage of this early 

thern Taurids noted in 1 

no data was recorded at all between 
in the first week of November may t 
seen, though further results from this spell are neede for verification. 

tober 24 and Novem 
be responsible for 
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ght Taurids may occur in ‘ 6 b ~ r ~ t s 9 ’  is not too unexpected, if indeed this 
e is also some evidence to suggest an increased fireball flux was observed 
1908 June Tunguska event (see /7 nce therein), whose parent 

ked with the Taurid/’P-Tairrid ke complex as well, and a 
y perhaps provide the only forewarning of the next similar fall. 

11 then, the combined Taurid data examined suggests that a mean value of about 1.4% 
~ 6 4 )  of the visual shower meteors were fireballs, which sovides a further numerical value 

corrrpare with other meteor activities. 

rs noted as productive of bright 
round, were feeit to be the best 

results were obtained an 

Table 2 - Pcrseid fireball proportions 

20049 1 1464 

Table 3 -. Geminid fireball proportions 

$1 L+bl,e 1 - Sporadic fireball proportions In i..e a *  2, the qame criteria outlined 
zdic data came from the same IIL Section 2 above were respected 

periods as the shower analyses in Tables 1, 2 and 3 above 

ervations were made were 
observations, where these 

1.1 ;rt;:rc,entages are similar, reflecting a general concordance in observing conditions. 
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Recent results and discussions have suggested that fresh co etary material may have been added 
to the Perseid stream in the early 1 9 8 0 ~ ~  by the unseen perihelion passage of Comet P/Swift- 
Tuttle at that time (see for instance [I$] and references thereto), so it is possible results from 

not be directly cornparable to earlier or later results. Certainly, 
t large-scale “clouds9’ of greater concentration of meteoroids with 

stream noted in 1980 and 1982 were not seen in 1958 or 1986, for 
have led to somewhat higher fireball proportis 
BAAMS 1980 and 1983 results by contrast to t 
be definitely shown from this present analysis. 

Geminid analyses too have indica 
most notably an increase in its 
to whether earlier results can be consi 
evidence to suggest the Geminid meteo 
in features other than quantity. 

Sporadic fireball proportions showed rather less uctuation across the various observations, and 
in all cases except for the Taurids, were generally far lower than the shower percentages. 
This was not unexpected, 

IMO and JASMS results suggest the Taurids are richer in fireballs in the main than the other 
three meteor sources examined, whereas the BAA data suggests t e opposite is true. The 
approximate consistency between the relative fireb erseids and Geminids is 
also not apparent from the BAA figures, perhaps because of reasons already outlined. Due 
to these variations between indiv a1 sources, it is perha best to examine only the combined 
totals for each activity, even though these are not absolu values. A comparison of these now 
shows that the three showers all relatively, an roughly equally, abundant in fireballs compared 
to the sporadics, though this abundance does t ,  for example, contrast at all favorable with the 
relative abundance of Perseid meteors leaving a train. as that figure is normally around 35% (e.g. 
[10,11]). Putting actual numbers of meteors to these mean values shows about one in 70 Taurids 
and Geminids were fireballs, roughly one in 60 Periods ed this brightness, while only circa 
one in 330 sporadics was recorded as attaining the req agnitude. Contrasting these very 
approximate rates with the probable observed hourly ra good observer under a dark, clear 
sky suggests the Perseid and Geminid showers (whose e currently about 95 and 110 and 
respectively [21]) are likely to be more readily percei h in bright meteors, particularly 
near their maxima, as observed rates may well equal he 60-70 meteors-per-hour level 
on one or more nights around their respective peaks. For the Taurids, even at best (maximum 
combined ZHR around 10-15 [2]) it may tak several hours-perhaps even nights-to record 
anything approaching 70 shower rnenibers, ich is liable to disappoint observers expecting 
frequent fireballs from this stream. The problem m be further compounded if Taurid fireballs 
are greatly time-dependent, as discussed earlier. ith the sporadics, whose mean computed 
hourly rate is normally about 11-12 from the UK [17], the situation is still worse, where many 
nights of observing will be needed to amass the required meteor numbers. These are only 
statistical values however, and actual rates may well be better or worse than the figures suggest. 

mple. This might perhaps 
possibly as shown in the 

1988-89 details, though this cannot 

one changes in the 
ain, this casts so 

e later ones, though there is little 
dergone any significant alterations 

on even anecdotal reports. 

ichnesses of the 

5 .  Conclusion 

Taurid fireball proportions obtained in recent years seem at least comparable to (or perhaps on 
occasion greater than) those seen with the major showers of the Perseids and Geminids, and 
they are generally considerably greater than the mean sporadic level. 0 results suggest there 
may be variations in the relative quantity of Taurid fireballs from r to year, though this 
may depend on whether the main Taurid maximum is rved in a given year or not. Further 
results, with the numbers of Taurids seen per year at a 0 has so far been able 
to achieve, are needed to examine this matter in more 
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Photographs GN 
We like io thank everyone who sent us meteor photographs over fhe  past year. Although not a l l  photographs 
were used, either due t o  space l ~ ~ ~ ~ a t ~ o n s  or t o  technical restrictions, the rt of sending us your photographs is 
always appreciated. W e  need suitable cover pictures for each issue of WGN; moreover, a few photographs inside 
make the journal more pleasant l o  read, Therefore, we made a special effort during the latter half o f  last year 
t o  enhance the reproduction qualiiy of photographs b y  using computer techniques; we hope you liked the result. 
Please continue your efforls as well: the more photographs we have at our disposal the better the selection will be 
we make fo r  !he journal! (Ed.) 
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~~ ~ ~ 

Shortly before sunset on September 22,  1991, a -20 absolute magnitude firehall appeared over Czechoslovakia. 

A very bright fireball of about -20 absolute magnitude appeared over Central Bohemia 15 
minutes before sunset on September 22, 1991. ne day after the event we called for observations 
in the news media and received 170 reports fro occasional observers. The sky at the event was 
not completely clear everywhere. The observed duration of the fireball was about five seconds. 
Some observers reported a splitting into five pieces at the nd of the luminous trajectory and also 
intense sonic booms one to two minutes after the event. persistent smoke train was visible for 
one minute and a small cloud at the location of the bright fire all was observed for ten minutes. 
The data for computation of the trajectory were obtained fr 20 observers, whom we visited. 
The position of the fireball at these locations was measured using a compass and a height 
measuring device. An apparent radiant $67' f 8' resulted. The 
fireball was first noticed at a height of y = 5002 N. The fireball 
terminated af. an extremely low height below 10 km. 
Multiple meteorite falls with a total mass in the order of 100 kg is almost certain. The center 
of the impact area is located at X = 14Q25 E and y = 49Q7'1 N,  i.e,, 40 km south of Prague. 
The biggest meteorites should be within a radius of 5 from this point and smaller pieces 
could have landed up to a distance of 20 km in the N direction. We distributed a public 
announcement inside the impact area an close vicinity. Any systematic search is hardly 
possible due to the huge search area and not to intend to realize it. 
An initial velocity lower than 20 km/s is very probable and the computation of the orbit is based 
on a realistic estimate of 16 f 4 km/s. The resulting heliocentric orbit is a quite interesting 
exception belonging to the Athen-asteroid type. The resulting elements for the equinox 1950.0 
are given in Table 1. 

a = 146' i 13O a 
km at X = 1309 

Table 1 - Orbital data.  

190 i 13O 

The inclination is sensitive to the initia,l velocity: higher velocity implies higher inclination. 
These results are only preliminary; we are still in the rocess ~f collec,ting further observations. 

Please do not forget 
. . . when reporting your observations! Apart from giving thorough analyses of stream data ,  we also like to provide 
our readers up-to-date information on how shower displays were perceived by the observers. 
The quick information regarding the 1991 Perseid outburst was very well received by our readers and on the 
following pages, we can present a fairly accurate impression on a strong meteor display on November 5 as well 
as on the 1992 Quadrantids, Help us in this task by sending in reports on your observations for WGN as soon as 
possible after the event! 
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9 P 
eter 

Reports of unusually strong meteor activity viewed from Mauna Kea associated with a radiant in Pegasus on 
November 5 ,  1991, resented and discussed. 'The act ivi ty  occurred lose to the time expected for meteors 
associated with P/ possibly the Taurid complex, but the ra  iants are widely separated SO that  the 
source of the activ e ascertained a t  this stage. Further sb  vations are needed to draw any firm 
conclusions. 

In the late evening an ea,rly morning hs:m of ong meteor shower con- 

's) which happened to be pointing 

this evening was Norm 

esti~aate the distance 

~ ~ i ~ a ~ e n t  to  two to  
bit less than 0'". 

esq it was therefore 
i ~ ~ ~ s s i ~ ~ e  to  g e t  an accurate count of trails, 

~ r ~ : i ~ s  in Chis frame. 
Q for  30 minutes. 

ave to  estimate 

i ke  t h e  f k s t  one, with. the density of 
ation C ~ , ~ t  it occurred t o  us that this 

orresponds with the 

University of Alberta, Canada. 
University of Oxford, 
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altitude reduces night vision, even for acclimatized veterans). The telescope operator 
at NASA IRTF reported seeing one firebalb that m a y  have been less than magnitude 
0.0. I really cannot say much about the distribut~on of brightness-my recollection is  
that the less bright the meteors, the more of them. there were, but I would not want to 
be held up to too much scrutiny o n  this point. 
Maximum angular speed seemed to be somewhat faster than that of a Eow-altitude earth- 
satellite (of which we see a large number here), maybe 1.26-1.5 t imes as fast .  The 
meteors' color was a bluish-or g r e ~ n i s ~ - w ~ ~ t e .  1 would, f r o m  what I a m  told about 
characteristic colors, guess a V, of about 40 km/sec. I hope all this is consistent. 
M y  own nalced-eye observations were between about 10h12m U T  (Approximately when 
I started getting dark-adapted) and 10h25m, and a ain at about 10h55m to l lh05m, 
There was no evidence f r o m  at the f r ~ q u e n ~ y  was either increasing or 
decreasing during this period. the IAU was at l lh35m UT,  and sightings 
continued f o r  some time after this. The last s~ghtings I made were at about l lh45m 
U T .  

Purves also mentions in an initial communication about the shower to Daniel Green at the IAU 
Central Bureau for Astronomical Telegrams that hourly rates were 75-100 during the interval 
centered around l l h O O m  U T  on November 5. 
At least three other telescope operators witnesse the display [I]. 

2. Discussion 
At the time the observation began the radiant altiiude was nearly 70' and the radiant was 
almost directly to the West. This favorable radiant position combined with the dark skies for 
which Mauna Kea is renowned may help to explain why no other visual observations of the 
activity have been forthcoming, pariicularly as the display appears to have consisted of many 
faint meteors. Additionally, the day of the week the shower occurred (Tuesday) and its timing 
(very early morning hours in North America) may explain why no other observations have been 
recorded. According to Gyssens 121, no unusual activity was noted by visual observers in Europe 
either the night before or after the display observed in awaii. Other active visual observers in 
Oahu, Hawaii have also been unable to confirm the act 
With no further observations, we are left to conclude simply that a moderately strong, sharply 
peaked display of small meteoroidal particles took place between A 0  = 222058 and A 0  = 222068 
(2000.0), from a radiant at a = Oh25?5 an 17'. No shower radiant at this location for 
this time period are given in Cook [4], the adiant List [3], McCrosky and Posen [5], or 
Kronk [6]. 
Two origins for the display seem possible. 
The first relates to P/ artley 2 which reached perihelion on September 11, 1991 [7]. According to 
Ohtsuka [8], meteor .a ivity was predicted on November 9.6, 1991 using the method of Hasegawa 
[9] based on the location of the comet's descending node at which time the Earth would be 0.036 
AU from the comets orbit only 55 days after the comet passed the same point. The predicted 
radiant was given as Q = 29801 and 6 = +15i'4 and V, was given to be 10.8 km/s. Ohtsuka also 
gives conditions at the closest approach to the cornet's orbit on November 15.5, and based on 
this radiant position an extrapolated radiant location of CY = 30003 and S = +1608 for November 
5.5 is found. This is some 66' in right ascension from the radiant given by Purves. 
At the time the shower was first seen from Mauna Kea the P/Hanrtley-2 radiant was a mere 7' 
high in the WNW. The slow geocentric velocity suggests zenith attraction might be significant, 
but in fact this correction amounts to less than two degrees the observed radiant altitude 
of 70'. Even taking the Bartley-2 radiant elevation as t ent radiant gives less than a 
5' correction, completely inadequate to explain the roughly 60' altitude difference. Indeed, the 
Hartley-2 radiant is some 25' below the horizon when Purves reports he made his last sighting at 
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The 1992 

Strong 
Ralf Koschack 

ZHR data are presented for the 1992 Quadrantids as observed in the French Alps. A peak ZHR of about 170 
wits recorded around 4h30m UT.  

The New Year started with a very positive surprise for European meteor observers. Those 
who were lucky to have clear skies in the maximum night of the Quadrantids could enjoy an 
exceptionally high activity. To give a first impression I report here the preliminary ZHRs of the 
group observing at the Col de Vars (2100 m, French Alps) under almost perfect conditions. Note 
that the ZHR of the first two periods may be more uncertain due to the low radiant elevation. 
The group consisted of: 

Rainer Arlt (ARLRA) ~ Ralf Koschack (KOS A), h a  Rendtel (RENIN),  Jiirgen 
Rendtel (RENJU),  Paul Roggemans (BOGPA) 

An account of the observing campaign is given in the article below. 

Table 1 - Quadrantid ZHRs for the night of January 3-4, 1992 computed with 1“ = 2.1. 

00h00m-01h00~ 
0 1 00m-02h 17m 
03h 1 lm-03h45m 
03h45m-04h15m 
04h 15m-04h45m 54O 
04h45m-05h15m 58’ 
05h 15m-06h00m 65’ 

143 148 
150 163 

118 

101 f 34 
131 f 16 
129 f 35 
166 f 20 
174 f 20 
154 f 24 
130 f 13 

If the remarkably lower activity during the last period indicates the begin of the sharp decrease 
of the activity observed in recent returns, then the maximum of ZHR M 170 was around 4h30m 
UT very close to the prediction in the l M 0  I992 Meteor Shower Calendar. The last word 
however is to the North American observers. 

Important note for observers 
In order to analyze the rapid variations of the Quadrantid activity in detail, observers are urged, 
in deviation of the general instructions reports (see elsewhere an this issue, 
ed.) to report for the maximum night ZHR a in intervals of about half an  hour each and 
magnitude distributions separate for each interval. 
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An account is given sf the observing campaign set up by the iirteidskrris M e t e o r e  iii Southern France. 
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project to meet in Lar 

ni in 1992 led to our 
ervers. Still having in 

ght about a silent change 
upted by so11:ln si3ise1 tlons. Therefore we (Rainer Arlt, 
0 took sonnethl’g IVi us to  read or to deal with during 

skies-and arri rclie1s under clear ski 
ed a we1coin.e-meal. 1, we were a bit tired 
erve x n t J  ~rmonrise “in order to have at least 

0011 TO§€ ~ ~ : ? , O C  too late. 

ore clouds an 1991. Each night, we were able to 
shower in OUT working list for this period and 
us t h e  de:erminaiion of the first traces of the 

erie:.,. %be %a1 results will be presented in a 

i tb exactly the same conditions w e  entered 1992. At the Last evening three of us saw an 
ountains with the green flash being the final sign of 
one in Lardiers and phoned several members of IMO 

ntids (see ~~~~~e~ in this issue, Ed.), 
ar. This way, we heard th  elis bringing the New Year in Japan 

rovm to start observing the QU 
WI C O n d i t ~ Q I l S  With who holsed for improving conditions 
nd the solar eclips 

uadrantid a,c-kivity s i i g  y increased. Someone said for fun 
urphy was not that clouds will arrive on2 night of January 3-4, 

sl.eeping; he really brough 

as Southern France (obviously it is a iur:.ctic,n of 

1 in Potsdarn in order to get in 

of clouds to our ax&. 

t is nearly impossible to receive valuable informat~iorr ahout e weather in such sunny areas 
because it is warm and sunny 
again very soon . .). Thus we 

ut, o m  chances to see something 
a.t, he said something about a 

ing that this 1ocd ap earance would disappear quite 
cessary to find a cloudless 
ap we saw the first stars. 

decided to  go into the 
e cloud-free area would 

. . ,  ~ o r ~ ~ , ~ ~ y ,  nobody is interested in deta,ils----r.t IS ~e 

of the rnsximu fter consulting the weather o 
large extension . . . 

~ o ~ § e ~ ~ ~ e n ~ l ~ ,  we went to sleep a 
soon. At 26)” UT we deci 

took. longer than we expec 
eared in ihe southwestern 
ng that the wind direction 

be persistent. 

a pass at 2100 m elevation, being in a real winter 

otcigraphic experiments hcpeless. (At least one 
artly ice-covered lens.) 
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After 2.5 hours, the clouds moved more towards our place, and we fled away from them to a 
somewhat lower point. Here we really felt like being in a space-ship traveling through a dense 
particle cloud. Under a.n optimal sky (dark and not disturbance at all) we saw 
many synchronous meteors as well as fireballs. A.s already mentioned in the previous article, 
the densest parts was obviously crossed around 4h3Qm During the final hours the number 
of Quadrantids did not increase any more although the ant was still rising in the sky. 

Probably this means that we saw the peak of the 199 adrantids. Anyway, this adventure 
into the Alps was really worth all the e 

After the observations we went back to the Col de Vars, situated between peaks of about 3000 rn 
elevation, which were now just lit by the rising Sun--an impressive panorama. Then we returned 
to Lardiers. There, we saw the clouds disappearing in the late morning. Of course, the next night 
was clear again. In the evening we checked the uadrantid activity, but as usual the decrease 
is very steep and with the radiant at low elevation there was nearly nothing to be seen. We 
finished our campaign with a last observation after midnight towards the morning of January 5 
with still some fine Quadrantids and left Lardiers with a huge amount of data and unforgettable 
impressions. 

The 1992 u adr anti ain 
compiled by Marc Gyssens 

Data received thus far indicate that observing conditions for the 1992 Quadrantids were moderate to favorable 
for much of Western Europe. In most places the weather allowed a t  least some observing during the maximum 
night. All reports confirm a strong return. Here, first impressions from England and Spain are summarized. The 
Spanish observations also mention enhanced activity of the Coma Berenicids. 

January started very stormily in England with severe gales in excess of 160 km/h locally a couple 
of times. As a consequence, Alastair ere$ from some rather sleepless night. Alastair 
writes on January 5 :  

I was thus not in the most prepared state for  the adrantid’s peak, though the sky 
was partly clear o n  January 3-4, and I was able make  some observations then, 
interrupted by a number of breaks for clouds and . Indeed, the sky clouded over 
completely within only  a few minutes twice d~~r ing  course of the night, which was 
rather frustrating. 

Nevertheless, I was still able t o  put in over six ho observing and was reasonably 
pleased to  spot almost 350 meteors in, that time. a limiting magnitude between 
about 5.8 and 6.1, the ZHR worked out t o  be ere around 110-190 at best, 
implying that our predictions were not too far out. personal impression was that 
the visual peak came at around 3h UT, since I j e l t  observed rates remained fairly 
static after that t i m e ,  despite a higher radiant elevation, and I also got the impression 
that there were more brighter events Eater in the night. How correct these feelings are 
remains t o  be seen of course! 

Luis Bellot describes the 1992 Quadrantid display as very good. He observed together with 
Antonio Reche. Both observers report a remarkably igh number of Coma Berenicids at the 
Quadrantids’ maximum night. In one instance, Luis ellot saw 12 Coma erenicids in l h l  of 
effective observing time. A similar phenomenon has independently been reported by Trond Erik 
Hillestad from Norway in the article below. 
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An account is given of the author’s observations of the 1992 Quadrandids rn Kongsberg, Norway, during the 
maximum night sf  January 3-4. The highest uncorrected rates were recorded around 6h15m when about 50 
meteors were seen per quarter of an hour urider $m = 6.l-siiies. About a qiuarter of the non-Quadrantids seen 
were Coma Berenicids. 

~~~ ~~~ ~~ ~~ 

had not observe the shower since one 
r m i q  so these was not much to see. 

f course I \vas b axtying with some friends. 
(9 not seem to  originate 
y camera was outdoors 

have not analyzed the film yet . . . 
on t,he west coast of ~ ~ r ~ a ~  were I erienced a storm. 

es srnashed. It was mentioned in the TV-news 
thought; meteors moved a lot €a.ster! 

Turning more serious now, the next clear night wa,s Ja,nuary 3-4.  eathe her was poor, but it 
l y  .when I went to bed at 8 o’clock. 

A silly clock s t a r k  ies  were clear, and since I had nothing better 
iiggled with my observing equipment €or a while, 

e-xgerie~~e, that cle~uds were moving in. I could 
espiite the poor conditions, the forced me indoors. 

“p there in the clou ~ perhaps even like the Perseids 

ng session sf  the night. apart from a short interruption, 
ithfng, and disappeared again within two minutes (!), 

clear for the rest of the night. It k:as happened many times that when the 
nad high winds, the skies are clear in the eastern part of 
ry stable thot1gI-i. oiids can be formed and disappear 
it farmed wit11o.crt sappearing-at least that is what 

night has fairly gQj0 cnnditi011s. The limiting IT? as not perfect, but good 
it) seems like to an observer.) 

e dawn became n . a  arid IIXXY predornimnt tawa of the observing session, 
irs;it,i.ig magnitude of about 5.9 in the 

west. The east,ern sky was bluish, an 
Activity was good. in the beginning, and even better a.t the ecd. A first impression (before 

ds were much more active 
inid return, which stands 
were numerous, I did not 
nd that the highest rates 

tids in a IS-minute interval (see 

e observation, however, I saw several meteors 

the observation was stopped at 

e results on ~ n y  cassette recorder) was tb 
rninids of 1991, but (slightly) inferior t 

o Gh3Orn UT with more than 5 

.e around 28. 
me to wonder if there was a shower go 
there exists a shower called the Coma 

ile observing later proved, to match very well the position given in the 
estimated “for fun” the velocity 

this into account, the sporadic 

ch attention to accurac 
list mentions 33 krn/s the sporadic rate mentioned, at 

teors were Coma 
rates ‘were about, 15 our: fairly goo ut still E Q  times lower than t uadrantid rates! 
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Table 1 - Quadrantid activity on January 3-4 observed by T r o d  Erik Billestad at Kongs- 
berg, Norway. Notice that sporadic rates include Coma Berenicids which were 
responsible for approximately 25% of the sporadic totals. 

O h  25 
Oh25 
Oh25 
O h  25 

O h  25 
oh 24 

oh21 

6.25 
6.25 
6.20 
6-20 
6.20 
6.10 
6.00 

1 , O O  
1.00 
1.00 
1.00 
1.00 
1 .OO 

38 
28 
33 
46 
47 
53 
40 

1 
7 

6 
4 
5 
7 

~4 

When the sky became to bright to carry out serious observations, I spent some additional minutes 
under lm = 5.70-skies. The dawn was moving in quickly, and the limiting magnitude was even 
much worse in other parts of the sky. Stili, I counted 19 

From 7h45m to 7h55m U T  I performed an “ob~ervation” standing on my feet, but the shower 
had ceased by then. No meteors were seen. Limiting magnitude about 1.5. Venus, Jupiter and 
Arcturus were still easily visible . . . 

uadrantids in 10 minutes? 

The 1992 a 
Peter Brown 

An account is given of the observers’ 1992 Quadrantid observations from Ft. McMurray, Alberta, Canada. 

The Quadrantids in 1992 were certainly the best display from the shower I have ever had the 
pleasure of watching. After 7 years of trying to catch the peak of the shower I finally managed 
to see the Quadrantids at their very best around the time of maximum. Of course, the aurora 
was present and began casting shadows about 1.5 hours into the observing session, but this is 
a “given” from Fort McMurray. The shower circumstances were particularly pleasant as the air 
temperature was extremely warm, around -10’ C, certainly the warmest of all the times I have 
ever attempted to watch the display. 

I had been expecting the display to start picking ~p around midnight local time when the radiant 
would start getting to  a significant altitude. owever, as early as 18h local time ( l h O O m  UT), 
bright shower meteors were noticed just while driving around Ft.  McMurray. Later, around 
5h UT, several bright meteors were seen through the windshield of the car going out to the 
observing site. 

When observing began at  6h00m UT it was obvious the shower was well underway, with a meteor 
visible every other minute. This in spite of diffuse auroral glow, and a very low radiant (around 
20’). As the radiant climbed so did the intensity of the aurora, but a brief respite around 
9h20m-9h50” UT when dark skies prevailed again just before a cloud bank wiped out the rest 
of the night showed that the rates had dropped noticeahly to perhaps 1 meteor every 3 or 4 
minutes. 
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leor Seclion. observations made between August to OcGober during the years 1984-1990 show some 
for low activity Ei-om a radiant oi- radiants in northern Anriga throughout this period. 

__ _ _ _ _ _ _ ~  

1" 
In [I], it was sliown that minor meteor stream ac 
Auriga during the declirei 
this activity is pro 
existence OF absen 

conthues to be observed from northern 
d,  into October, and that 
d further evidence for the 
observations from August 

ction observiiig program was extensively revised in 1983-84, a fresh 
awn up based on data contained in the ~~~~~~~0~ of the British As- 
rn several years prior to this date. One of the new minor showers 

urigids, a,nd obs oris were secur m from 
F this shower ar 11 ir: Table 1, a a- and 

ctcsber between the years 1984 to 1990 w w e  exannined. 

'Table L .-- a- rend S-Aurigid parameters. Data from [2j are for epoch P950.0, and r-values from here are estimates only. 

The September 12 peak 
was gia7en, nor was any r 

s noted as a "fireball no other information on it 
radiants. The information nt motion or size indic 
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given to JASMS observers consisted of th 
Table 1 [4]. Positions for the BAA 
in Figure 1. Radiant areas of a = 
radiant in the absence of any daily motion figures. 

d September 14 a-Aurigid data from 
a- and 6-Aurigid radiants are shown 

en assumed for the BAAMSIJASMS 

N 

0 1  

er 

Figure 1 - a- and 6-Awigid radiant p ~ s i ~ i ~ n s  plotted from [a] (shaded ellipses) and [3], 
showing drift where known and approximate radiant sizes. The Perseid radiant 
from mid to late August is also $e icted. Start and end data are in August (A), 
September (S) and October (Uj, and iadiant areas for shower maxima are shown 
as well. 

2. Observations 

During 1984-1990, J A S  observers used only mete irection and rough path length esti- 
mates to assign shower association [4], though more e s used meteor angular 
velocities too. The absence of meteor plots xact radiant positions 
possible, but meteors seeming to emanate from about the in Figure 1 by the two 
a-Aurigid ovals would be recorded as such. and cdn thus t an approximate guide to the 
strength and extent of any Aurigid activity, due to their reiative proximity to the IMQ radiants. 
This is particularly true as the geometry of ared to the horizon means that the 
shower meteors are more likely to appear n is area until around midnight local 
time in August-September, or about 2 er. After these times the radiants 
attain enough elevation for meteors to E likelihood in any direction about 
this zone. Even then, a good proportion of Aurig ill still lie in planes intersecting 
both the JASIBAA and IMQ radiant positions. 

With minor showers, there is always the problem of tamination from the sporadic background, 
and this is especially probable for the 6-Aurigids, se r-value from IMQ data is very similar 
to that normally assumed for the sporadics. Fro oradic results in 1984-1988 [ 5 ] ,  
a possible dip in the annual sporadic rate during ctober is apparent, which could 
perhaps be the result of some contamination of Aurigid rates from this source, though this is 
uncertain. In addition, Perseid activity is another Likely cause of enhanced “Aurigid” rates, 
especially as Perseid and a- Aurigid meteors hdve very nearly identical characteristics, although 
this would apply only during August. Figure I also shows the position of the Perseid radiant. 
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e available data showe ""a-Xa~rigids'~ ha been reported between 1984- 

13 of any real value ~ o u l d  be derived. All 
regardless of sky conditions i s  given for 

solar longitude in a coinbined €ori:r irr Tdde 2. Z Rs were calculated where 
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however, nor does the suggestion that filament ‘‘ represents the stream’s main core, but it 
would be unwise to try to be too precise a out these matters based only on the current results. 
Ignoring much of the August data, low Aurigid activity was noted from late August until mid- 
October with a reasonable degree of certaint ctober, though 
this cannot be definitely shown here. Poss s around the September-October 

er can perhaps se noted already 
checking for in 

radiant positions used did not coincide precisely with the IMQ ones, 
at ““a-Aurigid” activity of some 
er, implies that genuine Aurigid 
encouraged to plot all Aurigid 

meteors to try to help better define activity from the hdlvidual streams. 

Re fe re n c es 
adiants in the between August and October”, IMC I990 

Proceedings Violau, 
[2] Several authors, “Handbo 
[3] A. McBeath (cornpil 
[4] A. McBeath, “ 
[5] A. McBeath, “An A 

[7] G.W. Kronk, ‘‘ 
[6] J. Rendtel, “The a-Aurigi 18:3, 1990, pp. 81-84. 

A 
Robert L u n s ~ o ~  

Summer 1991 Observations of the A L P 0  2eor Seefion are presented 

S hour.; of observetiens and 2763 meteors during the 
e t e ~ r  Sec fzon .  The normal highlight of this period, the 

Perseids, were hampered by clouds over most of t h e  coiatiiaental United States during the time 
of maximum. Michael awaiian team m7as in a favorable position to view the strong 
rates that occurred on the morning of August Unfortunately, clouds and a thick dust layer 
from Mt. Pinatubo spoiled the display. The hi ourly rate seen by an A L P 0  observer was 
62 between llh and 12h UT on August 13. 
Unexpected activity was seen from four radiants during the summer months. Between June 
22-30, observer John Gallagher of rs with velocities similar to the June 
Lyrids radiating from near ,B Cy was 1.9. He also observed 13 swift 
meteors radiating from the S Cephei area between HR for this shower was 
1.5. Activity from this radiant is mention onthly Notices” [l]. 
While reducing plots made on August 7 a arp radiants occurring at CY = 48O, 
S = -5’ and a = 5 5 ” ,  S = $7’. They prod~ced  I;  and 9 swift, bluish meteors respectively during 
6.5 hours of plotting. These radiants are not listed among the usual lists of annual showers but 
both are mentioned by Gary Kronk 121. He poifits out that t ugust Eridanids have an orbit 
similar to comet Pons-Gambart. Kronk also notes that “no visual evidence exists to support this 
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An account is given of Hungariiin observatisns of the 2931 Per&ds and minor st,rearns active during the same 
period. 

observers rnuch trouble. The otherwise 
us years we had prepared 
h mountains in Hungary, 
camp near Szomolya (a 

an elevation of 300 m. 
to the clouds passing 
f these 6 nights, just 

s of almost all meteors on 
bree separate radiants. 
does not want to deal 

ors. If any organization or 

our camping facil.ities are limited. 

w i t h  these showers, no 
data center is nntereste er da.ta for sDudy. 

177, response to  the for once and f o r  all 
s tructures  or m i n o r  

~ Q ~ I J .  In order t o  be 
observing method 

appeared in WGN 
n d  posi t ional  data 

impos ing  of very  
ted number of ob- 
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An overview is given of first impressions of the 1991 crseid showw in the former Soviet Union. A tendency for 
clustering is reported as well as some arguments in favor of different atmospheric properties for meteors of which 
the meteoroids were ejected at different times from the cornet nncleus. 

In the US§R, the Perseid watch was concentxa,ted snaiiiiy in Grirnea where seven groups (the 
Crimean groups in Simferopol, Malorecbenskoe irch, Sudak and L’govskoe, and the groups 
from Chelyabinsk, Mirov an eparately. Another group directed by A.S. 
Levina made a trip to Kras in order to set up a longitudinal observational 
network. Other Soviet groups 

First, we wish to share with 

S o m e  numerical results were a.lready ~ r ~ s ~ ~ t ~ ~  in lasit‘ year ’s 
rected and ~ u ~ p l e ~ ~ ~ t e d  in this issue on p .  15. (Ed.) 

aucasus and in Middle Asia. 

ecember issue and partially cor- 

1. The Perseids are still having a very narrow peak t at is due to a very fine and dense shower’s 
core. Crimean groups detected maximum activit,y around 22 -0 U T  on August 12-13, but 
the group in Krasnoyarsk observed very high (crazy!) activity at 16h UT. 

h h  

2. An apparent tendency of the Perseids to appear together in “batches” or “clouds” of 10-15 
meteors per 2-3 minutes, with large intesru tions in between, was striking. A fine time 
resolution of our observations (1 secon opportunity of a quantitative analysis 
of meteor group parameters (mass, t8ir 

Our first impression is that in 90% t meteor was followed by a series of 
fainter Perseids. There was a bulk o ., 2-4 meteors traveling through the 
same part of sky during 3-10 seconds. A observers registered a simultaneous 
flight of four Perseids that close togetahe mutual distance did not exceed 3 O !  
Sometimes we regis t ere 5-8 meteor g r o u p  craveling through a small area of the sky, such 
as the Pegasus Square, uring 6-10 secoilds. 

3. Physical properties of the showers meteors were changing significantly. Up to August 13 
most of the bright meteors had a double burst. From August 13 onwards, their number 
dropped, and most Persei s showed a flat brightness curve. Close to the radiant, short 
Perseids “‘leaked” from th adiant as in caxtooons. 

4. We also paid attention to minor s 
(a  = 40°, S = +8”) with a maximu 

In conjunction with item 3, we want t 
of meteoroids ejected from the comet’s 
difference? 

e suspected a radiant in Cetus 

the the atmospheric distinction 
es. Do they show a significant 

As far back as the early ’70s N .  Smirnof from aroslavl-one of the most outstanding meteor 
observers-noticed that the main ced meteors of different colors: white 
and orange. Although Smirnof en ections in the ’ ~ O S ,  we now got a new 
look to this phenomenon. 

We are sure that meteoroids of different ages have ysical properties. It seems plausible 
to me that we can manage to detect some evi ifierences, e.g., in the character of the 
photometric curves. 

For example in 1986 we registered a lot of “ 9 9  from the radiant with the photometric 
curve shown in Figure 1 (left). (Intervals a-b were beyond the eye limit). 
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”’ rlaeteors had a at ter  p h  c11netric TLbiVe:  n1eieors id not “burst” but “leaked” 
from the radiant. In 1 
physical properties sf mrteors in a speciaijaerk 

k 3  Grimean meceor groups plan to  set aap a more detaile 

~ 

AR oveivaew is given of the author’s observations between N ~ v c i ~ i l e ) e l  4 dild 10 411 Southern France. Main target 
were the Taurids A few late Orionids an early keomJs were aee,l ah well, but no activity due do comet P/Hartley 
2 could be detwted 

When 1 found some hoiidays unused to go to Southern 
France during the Taurid activity. ins 4 deC?de;d g chel., a well-known 
observing site where g the poor weather 

some paper work 

roblem though, 
stay clear until 

eteors produced by comet 
observe all nights except 

orne hours were spent to 
on in Southern France. It 

erving nights. It was 

e detected. Very few 
were detected. The 

rn branch. Later the 
the best being -6. 

1‘ T h G t  they TL :e  p h n e  

Tsbserved several tirnc*s betw 
in mind, I did not put my expec 

aad bPf co1:rse Tdurid 
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An overview is given of the 1991 Geminid observat,ions of t 

The Geminids are beyond any doubt the most attra,cti ut the observations 
are much less comfortable than those of the SIISTL in Central Europe 
the observers normally face unstabl le> weather conditions. Thus the 
opportunity to observe the Geminids ving site” is a rare exception and 
the observers must be prepared for e 

In 1991, the observers were surprised when cold and dry air 6am.e to Germany with the beginning 
of the Geminid activity. One already thought a,boiai- a rnla,xirnu visible from the backyard. 
But towards the maximum the situation became more axid more e a thriller-except for the 
observers in the region of the 

A team from Potsdam (Rainer Arlt? left in the afternoon 
of December 12 after consultation of with the advice that 
in the southeastern mountains t schack waited for us 
in Zittau and after moonset we in a frosty snow-covered 
landscape. When a few clou s appeared in the ~xiOrnii;g7 we did. not yet think about the next 
night. 

eteore (AKM) in Germany. 
- ~ 

Figure 1 - Bright -5 Geminid photographed from the site in Tburingia on December 13, 23h05m25s UT. 
0 400j27’ using a fish-ey Zodiak f/3.5, f = 30 (Exposure from 22h57m10S till 23h 

mm.) 

When we wake up at noon on 
meal we again phoned the me 
in the southwest of Germany 

ame worried by the clouds. After a substantial 
sdam station. Now he recommended any area 

ioved- to Tburingia where we arrived at 
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A splendid campaign, let us use these words to characterize the 1991 
the 1990 Geminid action in Southern 
obtained results but to campaign itse 

eminids. Contrary to 
ance, this adjective does not refer 
The wea.ther reminded us of the 

e had an all-time high for the 

ed OUT view on h operation” which 
dle of the province 

The results of the action are not ad a,t a,ll but, con.sidei+ng the excellent weather, we could have 

We were hampered by t 
“bug”. Half of our negatives proved %o he  uaexpose 
in the dark room costed us many s ~ ~ u I ~ ~ ~ ~ ~ o ~ A s I J ~  p 
the Netherlands. Nevertheless, we are very l u d y  
fine specimens! Two of them accompany t,his a,rt:.c:e. 

affected by some kind of 
s of life” only discovered 
rs with OUT colleagues in 

immortalize some very 
r~ 

Figure 2 - Magnitude -2 Geminid in Leo h h o r  photographed on eceniber 15 a t  3h00m28s UT.  The 
negative was exposed from 2h50m till 3”Om U T .  

erninids are but a poor substitute for 
In spite of all this i t  was the best 

ne t E k g  we know for sure 
or observers in illis c ~ ~ ~ l n t r  

a 

Netherlands in many? many years. 
edly one of the best locations for m 
of VST who made the o’bservatory a worthy “‘staircase to heaven”. To close, I would like to  
express our grahitude to  Carl Johannfnk who offered free accommodation and again made the 
weekend an unforgettable one! 
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Telescopic Observational Res 

lescopic Observations 
in Czechoslovakia 
Petr Prauec, Ondfejov Observatory 

During August 7 to 16, 1991, 15 Czech and Slovak observers from three stations obtained 1558 telescopic records of 
meteors within the 1988-1992 Perseid Project and the Parallel TV 2nd Tdescopk Meteor Observation Program. 
Forty meteors was observed both telescopically and by means of a TV-camera. Obtained data will allow US to 
study structure of meteor stream of Perseids, compare telescopic and TV-records of common meteors and judge 
a quality and errors of telescopic observations of meteors. 

1. Introduction 
During several years already, the Perseid meteor shower is a subject of interest to Czechoslovak 
telescopic meteor observers. There is a chance for a possiile return of the parent body of 
the Perseid stream, comet 1862 111 P/Swift-Tuttle, in 1992 111. Therefore, regular telescopic 
observations of this shower were started in Czechoslovakia in 1988 within the 1988-1992 Perseid 
Project. Aim of this project is describing the structure 0.f the component of the Perseid meteor 
shower consisting of particles corresponding to meteors of magnitude 4 to 9, and finding out 
whether changes will occur due to the return of P/SwiCt 

From 1988 to 1990 we have obtained about 3500 records of tdescopic meteors around the Perseid 
maximum. The first analysis of 687 reliable records from 1988 confirms the well-known fact of a 
relative excess of big particles in the Perseid stream (with respect to  sporadic background). The 
mass distribution index s of the Perseids was found to be 1.51 IO.13, where for the sporadic 
background the value is s = 2.24 & 0.05. 

Good observing conditions around the Perseid maximum this year (moon-free) and observers 
skilled in watching Perseids were the two qualities thdt allowed us to obtain the next set of 
useful data. More than 20 observers from five stations were ready for telescopic observations 
within the 1988-1992 Perseid Project in August 1991. ne group of 8 telescopic observers and 
two operators of the TV-meteor camera (J. BoEek and V. adevgt) were ready for the parallel 
telescopic and TV observations at the Ondfejov Observatay. Task of these observations was to 
obtain records of several tens of meteors both telescc i d l y  m d  by means of the TV-camera, 
what would be enabled us to study a quality and real errors sf telescopic records of meteors and 
t o  find relations between records obtained by means of these different techniques (see [2]). 

bservations of the 1991 Perseids 
uring August 7 to 16, 1991, 15 observers from three stations obtained 1558 telescopic records 

of meteors. The observers were: 
Denisa Dvoiakovb, Petr Halaxa, Kamil Hornoch, Filip Mroch, David KoneEnjr, Jbn Mu- 
BinskL, Petr Pravec and Karel Trutnovsk3; (Ondfejov station, 8 15 meteors), Igor Berky, 
Jaroslav GerboS, Daniel OEenbS, Pavol Rapavi  and iroslav Zn6Sik (station Lubietova- 
Zliabky, 399 meteors), Josef Kujal and Martin Lehky (statiori Sopotnice, 344 meteors). 

They used binoculars db 10 x 80 (13 observers) and m (2 observers). All stations were 
situated is Czechoslovakia. 

These data are still to be supplemented by records of several other observers from stations at 
ibenicki vrch and Zachotin. Already now, however, it is clear that these data are the best 

obtained thus far in the 1988-1992 Perseid Project. 

Parallel Observations, telescopically and by means of T were also very successful. 
The TV-camera and several (usually 5 to 7) observer same field in the sky si- 
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multaneously during 7 nights (covering 11.5 hours). Forty simultaneous meteors were recorded, 
each of them observed by means of the TV-camera and typically 3 to 5 telescopic observers. 
The brightest had magnitude 4, while the faintest were 8 to 8.5. The majority had magnitudes 
between 5.5 an 

The data of simultaneous TV and telescopic meteors enabled us to make an analysis of the 
errors on telescopic records (at least for meteors of magnitude of 8 and brighter, which is within 
the reach of the TV-camera we used). The results obtained agree with the expectations and 
previous statistical analyses of other (exclusively) telescopic data. 

The standard deviation of the position angies ( S  A) of all telescopic records is 1l0, while 
the standard deviati n of the transversal shifts equals 005. There is however an interesting 
and important time ependence of the precision of telescopic records. When observers started 
observation after several months or one year of non-activity, they had very large errors during 
their first night (SDPA of 13’). During the following nights, their errors decreased and after 
three or four observing nights they became stable A of 9”). So when a typical (seasonal) 
observer of our group observes at a usual distance the radiant of the investigated shower 
(from 12’ for fast meteors to 20’ for slow ones), the standard deviation of the radiant position 
of a shower meteor equals 1.9’-3.1°, about half the standard deviation for experienced visual 
observers [3]. 

Neither significant systematic deviations nor important dependences of the precision of telescopic 
records of meteors on any recorded meteor parameters(suc as magnitude, length, velocity, posi- 
tion and orientation in the field of view, the observer’s opi ion about the quality of record etc.). 
These results confirm the validity of telescopic observations for studying meteors of magnitude 
between 4 and 8 [4]. 

The analysis of simultaneous TV and telescopic meteors also allow us to obtain results about 
the probability of observing meteors of different magnitudes (using db 10 x 80). The probability 
is constant for meteors of magnitude 6 or brighter and equals 80-85%. Towards fainter meteors, 
it gradually decreases; it is between 80 and 70% for meteors of magnitude 6.5 or 7, about 60% 
for magnitude 7.5 and 40-50% for meteors of magnitude 8. (It would probably be in the order 
of 10% for magnitude-9 meteors, but such faint meteors could not be detected by means of the 
TV- t echnique.) 

The probability never equals 100%, not even for very bright meteors; its limiting value is between 
80 and 85%$’his fact is caused by the relatively hig rate of “dead time” in each telescopic 
observations. It is necessary to spend some time for dr ing meteors also operating the telescope. 
Also, there regular drops of attention, e.g., fverting from the telescope and looking to  the 
sky or the surroundings. Hence these proba values are valid only for the actual observing 
conditions of our wakches during August 1991. In case of di erent conditions (different telescopes, 
sky condition, observers, their physical and emotional ditions etc. j the probability must 
be different, especially for faint mete . The situation here is more complex than for visual 
observations and that is the reason w no general expression for the telescopic probability of 
observing meteors can be given. However, if we want to  do an analysis of the activity of telescopic 
meteors we have some reliable non-direct ways to deal with this. 

Interesting to note is that two cases where found in which a satellite flash or brightening was 
taken for a meteor. 

One of these cases was caused by a flash close to t e edge of the telescopic field of view and 
observers considered it to be a meteor beginning close to  the edge and moved out from the field 
of view. The second confusion was caused by a one-second brightening of an otherwise invisible 
satellite and was considered to be a very short and slow meteor. Detailed descriptions of these 
events will be given in a future article, but it is clear, that there is probably a non-negligible 
influence of satellite brightenings and flashes on telescopic meteor records. 
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Figure 1 - Left: One ofthe telescopically well-recorded Perseids (August 10, 1991, 21h10m14s UT, magnitude 7). 
The most important are good records of the position angle of the meteor; transversal displacements 
and different lengths are much less important. The small arcs indicate the intersections of recorded 
traces with the edge of the field of view. The distance between grid marks is approximately 2'. Right: 
An example of a poorly recorded Perseid (August 7, 1991, 23hQ5m58S TJT, magnitude 5 ) .  
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I thank all Perseid observers for obtaining useful data of faint Perseids. I thank Mr. Jaroslav 
BoEek and dr. Vladimir Fadevet for their TV-work and their help with the analysis of the TV- 
records. We are indebted to all of them for an increased amount of knowledge on the Perseid 
meteor stream and on telescopic meteor observations in general. I am convinced that the 1991 
Perseid observations gave them a great, beautiful and exciting experience, 
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s e er 22-23, 1990 
Torsten Hansen 

Five telescopic Orionids observed on October 22-23, 1990, allowed the determination of a sharp radiant. 
~ ~ ~~ 

In the night of October 22-30, 1990 (A, = 28906, p. 2000.0) I was fortunate to observe a 
relatively sharp Orionid radiant. I used three di fields, as can be seen in Figure 1. The 
observation site was Unterhaslach near Ulm and my visual limiting magnitude was 5.7 that 
night. All data has been collected with a 7 x 50 wide angle binocular (field of 7O), during 2.97 
hours effective observing time. In total, I[ saw 13 meteors. I used charts from [l]. 
In Figure 1 the center of each chart is marked and the position under the chart number refers 
to this center. The original scale of the maps is 1’ = 15 mm. To assemble Figure 1, I had to 
reduce the maps. As a result, the scale of Figure 1 is 1” FZ 7.5 mm. 

In Figure 1 the position of the theoretical radiant is also marked ( a  = 9507, S = 1509, Ep. 1950.0, 
from [2]). The position of the observed radiant is a = 9408, S = 1704, Ep. 1950.0, using those 
five meteors that produced the sharp region of intersection (diameter of about 005). All this 
results in a difference of about 2’ between the theoretical and observed radiant center. These 
results are consistent with those in [3], Figure 2, for October 23, 1935 (A, = 20908). 
As a final conclusion one can say that the Orionid meteor stream is a very fine object for 
telescopic study and a good practise and motivation for beginning observers. 

[l] H. Vehrenberg, “The Falkau Atlas, Photographic Star Atlas, 1950.0”, Treugesell Verlag, 
Dusseldorf, 3rd edition, 1972. 

121 P. Roggemans (compiler), “1988 Visual Meteor ata” WGN Report Series 3 ,  International 
Meteor Organization, 1990. 

[3] M.J. Currie, “Telescopic Observers’ Notes : Nw- ec 1990”, WGN 18:5, October 1990, 
p. 181. 

It should be noted that the Orionids have a rather complex radiant structure as a consequence 
r somewhat from, year to  year, explaining differences which t positions may d 

~ i ~ e r a ~ u ~ e  values. 
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168 Ori 
5h60 lo' 

li'igure 1 - Determination of the Qrionid radiant from the author's telescopic observations on October 22-23, 
1990. 
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Radio Observational Results 

Bright Ra io Leonids 
Go tfred Mgbje rg Kris tens en  

The number of radio fireballs observed by the author around November is becoming more and more prominent 
since 1989. 

It is of course interesting to see the activity of the Leonids develops over the latest years. The 
three graphs in Figure 1 show frequencies of bright radio meteors in November 1989, 1990 and 
1991. They are based on around-the-clock observations registered by pen-recorder. The 17th of 
November is marked by a “hat”. 
In 1989, the Leonids hardly show up in the graphs. Maybe a few long-duration signals are due 
to the shower. In 1990, Leonid activity is definitely present,though only moderately visible on 
the graph. Several bright radio fireballs were noticed around November 18. In 1991, a clear peak 
of bright radio signals occurs around November 18. 
I am concerned though that something caused a general increase in the numbers of signals this 
year. I am sure that the bright signals are mostly due to the Leonids (and the Taurids), but why 
should the general activity be so much higher in 1991 than in former years? In this connection, 
I want to warn radio-observers they should be very careful when interpretating their results. 
Some self-criticism is necessary. 
Returning to the increased number of signals in 1991, I want to point out that I have not changed 
my equipment. However, I cannot neglect possible external factors. On the last day of November 
1990, a powerful airport radar became operational, only a few kilometers north from where I 
live. It works on much higher frequencies though, probably around 1100 MHz. Is it possible 
that it could make my equipment more sensitive, Maybe because of Doppler-effects in the radar 
reflections from the meteors? Fact is, that since then, my level of radio reflections has always 
been higher. 

& 

Possibilities i 
Christian Steyaert 

It is shown that the new RDS (Radio Data System) for FM radio will provide unique identification of the 
transmitter in meteor back-scatter. 

1. Introduction 
RDS (Radio Data System) supplies extra information to FM broadcasts. It has been specified 
by the European Broadcasting Union (EBU), and it is being implemented by more and more 
transmitters. At the same time, almost all new car radios and higher priced home tuners have 
that feature. 
In meteor back-scatter, one selects an “empty” frequency, i.e., one without direct reception. 
Most of the time, a meteor reflection is too short to allow audio identification, based e.g., on 
the language spoken. With automatic recording equipment (pen recorders, computer) , only 
the signal strength is available. Which transmitter has reflected sometimes remains an open 
question, as the frequency is almost always shared between various transmitters. This is no 
problem for normal FM reception, as on the same location no two or more transmitters on the 
same frequency are in the line of sight. But in back-scatter, reflections from two transmitters of 
similar power and a couple of hundred kilometers away can be received. 
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Hence, automatic identification of the transmitter by means of RDS can be of great help in 
reducing radio observations based on the exact known geometry. 

2. Functions of 
The functions of RDS are divided in three groups: 

PI program identification 
PS program service name 
A F  alternative frequencies 
TP/TA traffic program/announcement 

ON other networks 
CT clock time and date 
PTY program type 
PIN program item number 
RT radio text 
TDC transparent data channel 
DI decoder identification 
M/S music/speech 
IH in-house information 

0 Primary functions: 

e Secondary functions: 

e Supplementary functions: 
RP radio paging 
TMC traffic message channel 

Most important for us is PI, Program Identification. It is a 16-bits binary number which contains 
an identification number, a country indication and the range of the transmitter. 

The PS, Program Service name, gives in plain text the name of the station (8 characters). This 
is normally shown on the display of the receiver. 

We will not discuss the other functions, some of which are not yet implemented today. 

RDS is implemented in Western Germany, the UK, the Scandinavian countries and Switzerland. 
Belgium and the Netherlands are following gradually. We are not aware of plans to introduce 
RDS in the lower FM band (66 MRz-72 MHz), still in use in most East-European countries. 
Vice versa, radio observers in these countries can today benefit from fairly free 88-108 MHz FM 
bands, and RDS in the West-European countries. 

RDS is of course compatible with the existing broadcasting of stereo signals, i.e. existing receivers 
simply do not feel the presence of RDS. The spectrum is shown in Figure 1. 

I 
verachilaipna8i 

(stereo-lnformstis) 

I l l  
I f 8  
15 19 23 

880209- I I  - 11 

Figure 1 - Signal spectrum. 
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on top of the 53 kRz multiplex signal of 
) modulation. There is no carrier in the 

o broadcasts by means of double 
at this frequency (57 kHz, three 

undfunk Information) can be times the pilot tone of 19 kHz) the ARI signal (Autofahrer 
added. 

er to limit the ban width for RDS, di ase modulation is used. The result of 
ocess, which we d not discuss in de rate of 1187.5 bits per second. This 

modulation is rather insensitive to noise, which indicates that RDS might allow the 
ation of even faint meteor reflections. 

The various data elements of RDS are broadcast in a similar way to Teletext (the data pages of 
a TV channel): the most used or most important pages are repeated most frequently. 

S ,  the data are divided into groups. Each group in turn is divided in four blocks. 

The system gives the possibility to define 32 groups, but only a few are in use yet. Block 1 of 
every group contains the PI code, the most important for us. Block 2 always starts with TP 
and PTY. In some groups, the PI code is repeated in block 3. esides the 16 databits, each 
block contains a 10 bit checkword and offset, The checkword allows the decoder to detect and 
correct errors in a very reliable way and to identify the block number. In this way, the decoder 
can synchronize the demodulation. 

The length of a block is (16 + 10) x 4 = 104 bits, requiring 87.6 ms. Hence, it will be possible 
t o  identify reflections of at least 0.1 s, i.e., the large majority of all reflections. 

oder can be connected directly to the exit of an FM ecoder (before de-emphasis). 
neratiora of the clock signal and the demodulation of the data stream can be done by means 
a single chip, A second chip handles the block synchronization and error detection. In this 

wayg the processor handling the information is o oaded from that €unction. 

The processor can, e.g., control a display showing the Program Ide ification (PI) and the service 
name. In back-scatter, most of the time, no signal is received. nee, the PI should only be 
displayed far a couple of seconds after a meteor reflection, allcwi he observer to record it. 

ii a aatomated set-up, once the signal strength is higher than a certain trigger level, details of the 
time and other details. Reading the 

gital recording increases significantly 
recording are stored in computer memory, together with t 

1 code from the stand-alone detector and adding it to the 
the value of each reflection recorded. 

For further details and building plans, please contact the ommission Direct or, 

[I] ~~~~~~~~,~~ juni 1989, pp. 61-65. 
pj ~;bektuur 4-91, 1991, pp. 46-52. 

ns of the radio data system R, 
cument 3244-4. 

sound broadcasting”, EBU 

. Meessen, ““Automadiisch meteoorstation” , Heelul 36:11, november [4] P. Vauterin, €3. Callens, 
91, pp. 291-294. 
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Do not miss it! 
International Meteor Conference 1992 
Smolenice, Slovakia, CSFR, July 2-5, 1992 

The 1992 International Meteor Conference will take place in the Smolenice Castle, 
in most beautiful surroundings. Already now it is clear it will become the most 
international IMO event ever. Participants from the former USSR, Canada and various 
European countries have already registered. 

Immediately after the conference, a professional symposium is taking place in the 
same building, providing amateurs and professionals with a unique opportunity to 
meet each other! 

Do not be late! In this issue, you find more information about the 1992 IMC as well 
as a registration form. Return it to the local organizers at once! 

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

Still available: Proceedings 
International Meteor Conference 1990 
Violau, Bavaria, Germany, September 6-9, 1990 

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 processing, 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). Order these proceedings 
in the same way as you pay W G N !  




