
ruary 19 

- 
meteor 
organization 

-4 magnitude -6 Perseid fireball captured by Noel White (England, UIC) on August 12, 1989 at  23h34m45s UT.  The 
photograph was taken with a 28 mm f / 2 . 8  lens and was exposed from 23h20m00s till 23h49m55s U T  on HP5 400 ASA. It 
was developed in Microphen during 6 minutes at  20' C. 
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First of all? m 
Organization. 
meteor work you 

I n t e ~ ~ a t i o n a l  Meteor 

the events happening in 
are written zn article 3 

of our e o n ~ t i t ~ ~ ~ o ~ .  
In 1990 more m a  obserwew as well as 
newcornem. Reg ensure a closer contact 
to  each amateur 
errors m a y  occur efore I ask atE members 
to  write their opinion to me or to any other eoz~ncil member i f  t hey  fee2 there are adjustments 
to  be made. Concerning the astronomical eon ~ ~ ~ ~ w s  a lot of visual work without 
bad inJluence o j  ~ ~ o ~ l i g h t .  But I also call upon alb o ~ s e r v e r ~  to monitor  not  only the major 
showers: look at the programs of the eommissions~ an  our resudts to  the databases of 
IMO. 
~ r a ~ ~ t i o n a l ~ y 9  the beginning of a year is  a ti 
possible to  realize a lot of these intentions tog 
M a n y  of these people will meet in Viobau at the 
the results and to  make arrangements f o r  future work. 
IMO is  our ‘~roduct”-i t  is  as good as we make it! 

is still new and operate 

ans 

When 1989 started we foresavv to publish thr 
grand total of 246 pages. In 
record, which barely su 
g o d  sign, because it means 
extra pages also cost extra 
rates as low as possible, hence 
that a lot of people concerned 
the following people gave us sorn 

meteor work he1 

Duncan OPsson-Steel 
legoy, Detlef Koschn 

munster, Louis Bellot, Ie 
Katsuhito Bhtsuka, Lie 
Mastair McBeath, Gle 

Our sincere thank t~ all thes 
and we hope their example will be followed by many others in the future! 
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A uro r a-li ke 
The aurora-like rays reported in WGN 17:4, p p .  115-116 stibl produce reactions. In this is- 
sue, commen,ts by  two p l e  well placed to discuss phenomena that ~ e s e ~ ~ ~ e  aurorae: Pekka  
Parviainen and Trond 
Pekka Parviainen, Finland’s well known astrophotog pher, responded both t e article in ~G~ 
17:4 and subsequent letters in WGN 17:5, p. 170. sent in following photograph, which is 
strikingly simdar to the ones of Gotfred Mristensen. 

6 

Figure 1 -- Aurora-like displays photograplied by Pekka Parviainen on February 13, 
1985. They were caused by hexagonal crystals in ice-clouds. 

Pekkit writes: ‘ onfusing these trains to aurora is un happened to me. The 
problem is tha the crystal cloud doesn’t reach the ese columns hover in 
the air like aurora. M’e here in Finland had a corresponding case a couple of years ago. The 
observer could later identify the lights causing his observation (behind trees or the horizon).” 

c o ~ ~ ~ ~ i ~ ~ ~ e ~  b y  ~ h r i ~ t i a n  Steyaert 

Thc “train” photos of Gotfred Mobjerg I<ristensen in N 1?:4 were fascinating. I do not 
think that the aurora explanation is the correct answer 

My experience is that rays are a very common structure in aurora displays. ays are usually 
clustered together to form a larger structure, the so-called arcs or bands (“twisted” arcs). They 
are vertical, and nearly parallel when close to the horizon, but converge if they are closer to 
zenith. When the rays are in zenith, they form a beautiful structure called corona, but this is 
rare. Each ray is perhaps 10-40’ high, and some 2’ wide. The c itself may cover an area 
20-100’ wide, each end touching close to the horizon. Arcs are c around the magnetic 

ole, which is “somewhere” in the northern sky. They are neve in the southern skv 
ays can be seen to the south, but then close to zenith (very s broken arcs are 

very unusual to 
see one single ray in the sky. Of the more than 100 displays I have only one night 

int arcs can have only the western or eastern part vis 
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had one single ray. 
the presence of an 

or bands, is b o w  
are unlike those i 

I have seen the ori 

and have weird 

i 

deviasion in the in ual estimates is: 
m 

c = T  

In contrast with met 
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Christian Steyaert noticed that it would be better to :ise we 
factors 1/C; (using the notation of [l]). In that case equatio 

ted averages [3] ,  with weighing 
1 cha,nge slightly: 

One can easily check that equations (4-6) reduce to 

As an illustration we will apply equation (3) to the of reference [4]. The six-hour points 
around the maximum in Figure 4 of [4] were calculated from roughly 70 observations per 
datapoint, with a standard deviation of about 36. According to equation ( 3 ) ,  this results in 
errorbars for the six-hour ZHRs of about 5 .  This would mean that the dip in the Perseid 
maximum is statistically significant, i.e. ZHR,,,, - ZHR,;, > 3 owever, this criterion 
does not account for systematic errors. These could occur if the correction factors are 
systematically wrong in a different way for different datapoints. 
disaster (very small radiant height during the minimum) has a 
Koschack [ 5 ] .  

Tl‘e can conclude that equations (3) or (6) give a better estimate of the uncertainty in average 
ZWRs than previously proposed methods, Nevertheless, the results thus obtained should still 
be used with care. 

[l] 

ossible cause for su 
en reported by 

P. Roggemans, “The Geminid Meteor Stream in 19 December 1989, 
pp. 229-239. 

.P. Flannery, S .A. Teukolsky, W.T. 
tific computing”, Cambridge Uxivers 

C. Steyaert, “Letters to WGN”, WGN 17:5, Octob 131 
oggemans, “The Perseid Meteor Stream in 1988: 
st 1989, pp. 127-137. 

[S] R. Koschak, “Letters to WGN”, IVGN 17:6, 
Murc de Lignie 

~ ~~~~ ~______  

In order to guarantee a continuous data input into the to make sure that shower 
reports can be compiled within a reasonable time span after the actual. event, all visual observers 
should mail their visual reports monthly, on the 10th of the following month at the latest (e.g. 
observations from January should be mailed before February 10).  

Observers from Western countries should send their observations to aul Roggemans, observers 
from Eastern countries to alf Koschack (all the addresses gure on the inside of the back cover). 
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Figure 1 .--The aiatlior kistalling an all sky camera. 

As most of you know, at the 1989 Interna- 
tional Meteor Weekend several workshops were 
held regarding topics on meteor astronomy. 
To mention some of them: visual work, corn- 
puting, radio observing, telescopic observing. 
Unfortunately, nothing has been established 
on photographic meteor work so far. This 
is remarkable, because several countries put 
much effort in photographic observations. It 
is the purpose of this article to discuss some 
matters which have to be done in IMO in or- 
der to bring to live a photographic commis- 
sion. 
Let us have a closer look to what has to be 

done. First, there should be calk for action (notably in W G N )  for the photographic observers. 
The first article in overview of the appearances of primary meteor showers. 

iu consecutive issues and should deal with the following 

date and time 4' observations, 
hi, moonrise or moonset, 
appear above the horizon, and 
during the night? 

Secondly, people wont to e informed about how to photograph meteors. So we have to publish 

mera to work with, 

atic camera. operation, 

keeping objective3 free of fag, and 
bow to biiild up a camera battery? 

ive work before, during and after the campaign. This is 
some crucial data, it is very well possible that the results 
ask -For experienced people discussing their technique of 

reduction of the material should be organized. It is best 
selves. Let us list which actions have to be carried out 

adnniaistratirjn in 

miaistraiiing them carefully; 
developing the 51lm;s; 

for mmeor trails on the negatives; 
the camera and negative number for that image; 

recording the posirio on the negative; 
down date and time of openicg and closing of the camera shutter; 
down the accurate ~ e o ~ ~ a ~ ~ i c a ~  coordinates of the observing site; 

recording ali observations in a database; and 
writing articles covering the results in magazines such as W G N .  
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From this point on, the data should be collected by 
able to search for simultaneously photographed met 
database. Then it is possible to present overviews o 
overviews should also be published in magazines like 
the simultaneously photographed meteors. This tri 
out by qualified persons only. 

In this article we did present YOU a short list of activities which we will come across while 
photographing meteors. This list is not complete at all and we have to work it out and go into 
more detail at a later moment. We would like to ask people to send their opinion on these 
matters to WGN. It is v vious that no single person can do all this work alone. Therefore 
a team should be establi to coordinate the work descrlb this article. When you are 
interested in participatin not hesitate and write to some council member! 

is person should be 
ults have to be record 
activities world-wide. 
last part is the reduction of 
nal matter should be carried 

g h ~ i s t o ~ h e r  ~ ~ r a t t  announc 
bene f i t  of our  members and 

ing of a n  assoc ia~ion  for meteop-ite 
ass o n  this i n ~ ~ o r ~ a t i o n ,  

For the sake of clarity however, we wish to  stress that this ~ s ~ ~ c i a t i o n  is not an initiative 
of XMO, and that, c ~ ~ s e ~ u e ~ t l y ,  IMO cannot assume a n y  r ~ s ~ ~ n s ~ ~ a ~ i ~ y  for the content of the 
article below. (Ed. )  

Meteorite collectin has become increasingly opular in recent years among amateur astronom- 
ers and rockhounds and this has led to the publication sf a spate of books and articles on 
meteorites, tektites and cratering. We now feel that the time is right to launch an organization 

’ d specifically at collectors. The name of this new organization will the Society of 

The proposed Society will non-profit making, ~ ~ ~ ~ e r ~ ~ a ~ ~ ~ ~ a ~  an Its objectives 

subject. To these ends the hrough which members 
may trade specimens, e x c h  ppening in meteoritics. 
The publication will also carry articles on fo specimens, display 
metliods, the history of individual meteorit private collections, 
planetary geology, etc. 

Lye realize that while many professional meteoriticists encowage amateur interest in meteorites, 
not all are keen on amateur involvement. They feel, uite rightly, that a rare or unique specimen 
may fall into the hands amateur thus depriving science f the “cosmic 
J I ~ S ~ W , ’ .  We appreciate views and, for that reaso 
encouraging members to all new falls and finds av e also want to 
ensure that the few crat t are left on the Earth’s surface are protec 
over-enthusiastic collectors. 

W i l l  be to pfonlote IXleteOri and tektite collecting and to create a greater awareness of the 

.. 

efore the Society can , however, we need to esta lish whether there is su 
support to make t e venture viable. For the time being, therefore we are asking all interested 
parties simply to ntact us (addresses o n  inside of back cover, e .). Although the Society is 

tract museum curators and at the amateur collector we are 
irr the teaching of meteoritics 
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pril, only the s yrids are active among the major 
owever, these months le host of minor streams that 

dark skies can reach 
mnber of brilliant fireballs that 

these seen on March 

Table 1 - A list QE some of the meteor showers to be seen in 

unknown 

early May 
pr 28 
ay 04 
pr 22 

Apr 23  

Table 2 shows mo~nlight an observing conditions. 

I 0 . 8 4 i  
0.93- 

.33- 

Friday March 30 0.52+ 
Friday RiIa,rcb 23 0.05+ 

New Moon: Februay 25, March 26, April 25 

February 17, March 19, April 18 

The illuminated 
of the phases of 

The Visual Commis~ion s f  
siderations like work, stu 

encourage eve 
rather than the whole lot, 
rather than sparse data on man 

Lyrids. 

0011 is always given for ate indicated. The dates 
on are also given in UT. 

ta on all streams realizes practical con- 
t people from observing regularly 

this in mind, it has been decided to 
te on a couple of showers per month 

et 3, good set of data on these few 
n for special investigation for the 

arch and April are the S-Leoiiids, Virginids, S-Pavonids, a-Scorpids and the April 

hroughout most of the year. 
has time to observe to  c 
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ssibly be related to t 
the activity of this s 

With the Moon in the 
very favorable for obse 
slow in speed (V, = 23 krq’s) with very few leaving a tr  
meteors as well as the Virginid meteor shower occurring 
area, great care needs to be taken in identifying fields 
or a = 160’ and S = 0’ especially on the date of maximum. 

As the S-Eeonids are few in number, all meteors must be plott 
radiant area should only be classified as S-Leonids if their path k 
are appropriate. 

bruary 26, conditions are 
are of average brightness, 

eteors coming from the 
d their angular velocity 

Tabie 3 - Radiant positions of the 6-Leonids (diarn. = 8’). 

Table 4 - Apparent angular velocity (degrees/second) o f t  e h-Leonids, depending on 
the altitude of the beginning point of the meteor R b  and the distance D, 
between its end point and the radiant. 

s 

As there are a large nu er of low activity radiants close together, it is very difficult to delineate 
what branches of the Virginids are active at which time and also to classify each individual 
meteor seen into its appr riate stream. Consequently, observations over the years have shown 
a whole myriad of Virgin showers, some real, some fictitious. Also reported rates have varied 
from nil to over 10 mete per bur! With this in nlind then, has for the time being to 
incorporate all of the Virginids seen into the one “shower”. T irginids” are active from 
February 4 to May 30. The have a V, of 30 km/s and are reknown aa fireball producers, though 
their magnitude ratio T of 3.0 indicates there are many fainter members as well. 

IMO would appreciate your efforts to monitor this shower in 1990. Intending observers should 
locate their center of field of view no more than 40’ away from the radiant and should plot all 
meteors seen. Since the “Virginids” have a velocity typical of the sporadic background and also 
come from a large radiant area, careful attention to path length and angular velocity should be 
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given before classifying a meteor as a "Virginid". 

Table 5 - Radiant positions of the Virginids (diameter = 15' x lo'),  

Date 

Apr 09 
Apr 14 
Apr 24 

May 14 
May 24 

In Table 5, above, radiant positions are given for various dates during the activity period. 
Table 6, below, data are presented ahout the apparent an.gular velocity of the Virginids. 

Table 6 - Apparent angu1a.r velocity (degrees/second) of the Virginids, depending on 
the altitude of the beginning point of the meteor hb and the distance D, 
between its end point and the radiant. 

Ill 

3. The 6-Pavoni 
The S-Pavonids are thought to the debris of comet P/Grigg-Mellish 
(1907 11). Observations to date ate that the shower produces variable activity with rates 
at maximum varying In the range of 5 to 15 meteors ith the radiant reaching its 
greatest altitude in southern hemisphere skies in the WII hours, a gibbous Moon should 
not greatly interfere with observations before and aximum (April 5-6) S-Pavonid 
meteors are very fast ( I f rn  = 59 km/s>, often bright lue in color and leave a train. 
Some of these trains are quite persistent with one seen in 1986 lasting for over a minute after 
the meteor itself had disappeared from view. 
Southern hemisphere observers are encouraged to give the 8'- avonids particular attention in 
1990. They should locate their center of field o no more thari 40' away from the radiant and 
ensure all meteors seen are plotted. 

Table 7 - Radiant positions Qf the S-Pavonids (di- 
ameter = 10' x 5 O ) .  

Date 
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4. The April Lyri 
The Lyrids are acti tween 10 and 15 meteors 
per hour on April 2 82, rates have been much 
higher almost reaching 100 meteors per hour. The Lyrids' parent body is comet P/Thatcher 
(1861 I). 
In 1990, the Lyrid activity period is virtually moon-free and so IMO urges all observers to give 
them special scrutiny. 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 R exceeds 10 when countings 
are permitted. Only on the date of maximum is this likely to 

Table 8 - Radiant positions of the Lyrids ( 

om April 16 to 25 reaching a maximum of 
a few occasions, the most recent being in 

= 50). 

Apr 16 
Apr 19 
Apr 22 
Apr 25 

265' 
268' 
271' 
274' 

$34' 
$340 
4-340 
$340 

Table 9 - Apparent angular velocity (degrees/second) of the Lyrids, depending on the 
altitude of the beginning point of the meteor hb and the distance 13, between 
its end point and the radiant. 

200 

0.8 
1.6 
3.2 
6.0 
8.1 
9.1 

4oo 

1.6 
3.0 
6.0 
12 
15 
18 

The a-Scorpids are one of the major components of what I4 ster called the Scorpio- 
Sagittarius complex of showers. This ecliptic stream is active fr rch 26 to June 4 with a 
broad maximum of between 4 and 8 meteors being reached during early ay. The a-Scorpids 
are well known for the many brilliant yellow, orange and green fireball hey produce. Few, 
however, leave a persistent train. 
With a velocity V, of 35 km/s, and several other Scorpio-Sagittarid 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 10 - Radiant positions of the a-Scorpids (diameter = 5'). 
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This is the time of y 
is at its lowest of t 

when meteor observer 
year, and coupled wit 

Ily rest on their 
for northern-h 

wledge of visua 
o any series of 

wer activity is skimpy, an 
rvations lastin 

something new. 
There is only o 
is capable of su 

ma,jor shower, the 
rises like the peak o 

s ,  which is not, in t 

ns [I] with which to co 
ma,gnitude, in the sea 

magnitudes. There is some evidence [a] 
Lyrids this is not the case, So far this h 

phic data that for the 

gh to obtain a reliable time of ~nsxiplium, o b § e ~ v a t ~ o ~ s  froin many individuals 
easier goal is to deter 

is brief. If there are dispersive forces actin 
activity curve for the telescopic prticles.  
maximum is expected on April 22 at; gh.  

6 = $09' and a = ~ Q ~ 4 Q r n ,  6 = +3%O after Ih local time. 
beer of known or suspected nliriaar showers active eriod. The best 
inid complex,  which is believed to be active we 

April. I think the only way 
d video observa 

5'-2220', 6 = 3-10-20" sepamte 

important to obtain 
meteors and its telescopic activity can be up 
rs are slow moving and a 

The ~ - ~ e ~ ~ ~ ~ §  are also slow moving, and active dua 
February 22 from an average radiant a = I 
shower is worth checking tele 
component that 

with peak activity around February 7 from a = 79', 6 = + 4 Y .  oon interferes in 1998. 

th equal or lower rates visually that may turn 
at although activity is %ow, the accurate plotti 

to be stronger 
Rorded by tele- 

or showers stand out more clear 
So it is important to make watches whenever YOU have t 
observers should contact me for details of the observing 
charts until. the 

an also provide bespoke 

bserving by Vi 
. Astr. Assoc., 

[3] G.W. Kronk: '' escriptive catalog" 
29-3 1. 
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A worldwide coverage of the 1989 uadrantids by visual observers enabled us to reconstruct the activity profile. 
The maximum occurred at Xo = 282064 i 0003. This is about 4 hours later than in 1987. when the peak rates 
were much higher than in 1989. The Quandrantid maximum seems to vary widely from year to  year both in 
time and in strength. 

The Quadrantids, or, as they are also called, the ~ a n u a r y  ootids, are a classical start of the 
new year for the experienced meteor observer. It is a very remarkable shower as the activity is 

ften very intense. In the early antids were completely 
, they were suddenly reported. er contradicting reports 

confused obser ad weather prevented observer adr ant i d maximum 
is. For some years, very hig ile for subsequent 

years, rates may have been ve ossible to admire 
high activity from the sharp , the radiant is 
high above the local 
As far as I k i i o ~ ,  th  ich could be covered 
in one global analys turned out to be a 
most powerful help in this kind of work and we are very grateful to the ~ o l ~ ~ w i ~ g  observers who 
contributed with observing efforts: 

Rainer Arlt (ARLRA), Pierre ader (BADPI), Pet  oen Clement (CEEKQ), 
Sabine Clement (GLESA), T i  Daniels (DANTI), A) , Ymunori Fujiwara 
(FUJYA), K. Fukui (FUK 1 Gliha (GLIGE), Takema Hashi- 
moto (HASTA), U ~ Q  He ENUD), Gunar Hering (HERGIJ), 
Izumi (IZUKI), Junji Kawamura (KAWJY), AndrP. Knofei (KNQAN 
Y. Kumatusaki If Koschack (KBSRA), Ralf Kuschni 
(LUNRQ), KO11 a (MAEKQ), Katsuhiko RiIameta ~ ~ f ~ ~ ~ A ~ ,  
hgoQdy (hfooJ ine Moritz (MORSA), Nmmi R4uto ( M U T N  
Noze (NOSKU) (OKAMA), Ina Rendtel (RENIN), Jiirgen 

ggernans (RQGPA), David Rosenthal ( ~ Q S ~ A  
), T. Sats (SATTA), Iiolger Seipelt (SEII 
rich Sperberg (SPEUL), Y. Suzuki (SVZM 

low. An additional 
uadrantid peak wh 

ai Gaarder (GAAKA), 

ashi Sekiguchi (SEKTA), Y. 
d Swann (STVADA), Richard 

hiko Ueno (UENTO), Yoshiaki Uyania (Ul’h’h’O), Hendrik ~ ~ ~ ~ ~ ~ e n h r u ~ e n e  (VANHE), Jan Vanden- 
bruaene (VANJK) arin Van Genegen ( ~ A N I ~ A )  , Mireille V ~ ~ ~ ~ ~ e e r ~ n t a ~ s  ~ ~ ~ A N ~ ~ R ) ,  Cis Verbeeck 
(VERGI), Nikolai nsche (WUNNI). 

Taibi (‘IAIRX), Y U ~ Q  Takeuchi (TAKYU), Hiroyuki Tomioka ( , JOSC n i g o  (TRIJO),  Toshi- 

All ZHRs were comp 
averaged using a me 
issues of WGN in 1989. The final result can be shown on a graph (Figure 1). 
Rates were averaged over a 6 hour period. Since quite a lot of observatio 
strong combined correction for zenith distance and limiting magnitude, the 
when the correction factor was not larger than 10. At, first si 
correction factor and indeed such a ZHR has very little value. 

ording to the method described i 
cribed in the Perseid and Gernin 

111. The available ZHRs were 
analysis published in several 

quired a rather 
s were accepted 

t ,  this is a ridiculously large 
is, however still better than 

hed mean ZHR uses the inverse total correction factor as weighing 
tained from an observed rate of only 10 meteors will get a weigth of 

only 10% and so has little in uence on the final result. 
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Figure 1 - ZHR profile of th  1989 Quadrantids. 

The result shown in Figure 1 is very acceptable. The maximum occurred at A 0  = 282062 
(Eq. 1950.0) which agrees with previous results. The of 89 is a bit low compared to the 
often high Quadrantid peak rates you see in older reports. Also, rates remain very !ow until 
Xa = 282' when the ZHR starts to increase very steeply. In about 12 hours, a maximum rate 
is obtained which covers only 1 or 2 hours. Then, the rates decrease very steeply in another 12 
hours. The sharp peak is very short-lived and thus can be easily missed. 

In 1989, Europe got very disappointing uadraiitid rates as w the start of the activity 
increase in the morning sky of January 3, hefore daylight.. Americans took over, the 
radiant was either too low or beneath the horizon. In the local ng hours over the Anerican 

diant was well up in the sky, but very few observers were present to enjoy the 
n peak rates occurred at 14h30m UT, it was too late for Americans and too 

early for the Japanese, where the zenith distance of t radiant reduced the observed rates a 
lot. Hawaii wou!d have been the best place to see the uadrantids in 1989! When Europeans 
started observing again at 17h UT,  the radiant was once more to close to the horizon to produce 
any significant hourly rates. When the radiant got at a useful elevation, the entire peak was 
over, leaving rates of only a few up to 10 Quadrantids an hour. 

Despite the results obtained from the own their equals in the past, some 
people questioned their reliability It i and i d  is useful to compare a few 
activity profiles using different criteria for the quality requirements. There are two factors that 
influence the final activity profile somehow. When we want to increase the reliability of visual 
meteor counts, it is obvious that we will limit the correction factor. Z s obtained under poor 
circumstances are very inaccurate. 

If IMO would have mainly observers who work under perfect transparent sky, their would be 
plenty of ZMRs with very small correction factors. Unfor tely, even at a global level such 
as in IMQ, the number of such observations is very limite ringing together all data that is 
available around the world does not offer us the luxury to work only with perfect sky hourly 
rates! In a, rec sed to make shower 
analysis using itself is fine, but it 
frightened me as I know from my work with the t this is a utopia for most meteor 
stream activity periods. I also tried several conditions erseid and Geminid meteor stream 
analysis and in both cases it turned out that it is far more important to have enough estimates 

circular, the director of I M 0 7 s  Visual Commission pr 
Rs with a maximum correction factor of 2. The prop 
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Figure 2 - 1989 Quadrantid activity profile with a sampling period of 6 hours 
and a maximal correction factor of 10. 
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Figure 3 - 1989 Quadrantid activity profile with a sampling period of 6 hours 
and a maximal correction factor of 5 .  
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Figure 4 - 1989 Quadrantid activity profile with a sampling period of 6 hours 
and a maximal correction factor of 2 .  
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than only a few which have a very sm 
e to introduction of a weighing factor, the total correcting 

factor. So, a poorly deternine 

The more relaxed the quality criteria, 
Therefore, we compare activity profiles a 
obtained with difFerent quality selections I) 

maximum correction factor of 
the duration of the sampling p 
in solar longitude, turned out to be reasonable. The s 
the ZHRs available in them, the less certain the average 
profiles would vary, the curv 
hours, maximum correction. a 
Figures 2-7. 

Looking at these gra 
well. When the maximum correction factor is red 
characteristics remain unchanged. ZH 
activity shows more stable low Z Rs. If the corre 
future analysis, Figure 4 shows a rather poor resu 
match the qualit requirements. The maxi 
case indicates at  east that the number of 
more importance than the correction facto 

The characteristics of the different profiles are reproduced la 
the step length at which an average was taken and the maxim 
profile. The differences are very unsignificant Table 2 list3 the nu 
each profile per t,ime interval of one degree in solar Isngitude, 

erlod of 6 hours and for 4 

igure 2 gives a ne result alrea central peak shows up very 

the pre-and post maximurn 
ctor is limited to 2, as proposed for 

m is based only on on 
Rs tve need to get a reliab 

ablie i a  The sampling period, 
correction factor identify the 

Table I - Some activity profile characteristics. 

Figure 1 
Figure 2 
Figure 3 1 
Figure 4 1 
Figure 6 
Figure 7 , 

1987 j 

Period 

0.25 
0.25 
0.25 
0.25 

. I5  
0.15 
0.15 

.25 

Step 

0.05 

0.02 
0.02 
0.02 

0.02 

0.02 

Corr, 

10 
10 
5 
2 

5 
2 

5 

I 

Max (A,) 

282062 
282067 
282065 
282055 
282967 
282061 
282!62 

28294 

ax (UT)  

89 
86 
77 
4 

95 
84  
94 

140 

Table 2 - The  number of ZBRs used per degree of solar longitude, used in Figures 1-7 

Profile 

Figure 1 
Figure 2 
Figure 3 
Figure 4 
Figure 5 
Figure 6 
Figure 7 

1987 
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Figure 5 - 1989 Quadrantid activity profile with a sampling period of 4 hours 
and a maximal correction factor of 10. 
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Figure 6 - 1989 Quadrantid activity profile with a sampling period of 4 hours 
and a maximal correction factor of 5. 
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Figure 7 - 1989 Quadrantid activity profile with a sampling period of 4 hours 
and a maximal correction factor of 2. 
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Repeating the analyses for a sampling period of 4 igures 5-7. As the number 
of ZHRs decreases, the scatter becomes somewhat ~ essentially, parameters do not 
change. 

An attempt to reconstruct overall activity counts for 1 -hour intervals cornparable to radio 
observation histograms, but based on visual rates led to no results at all, or better to as many 
results as there are cases, unfortunately all different. No reliable time of maximum or level of 
maximum activity could be derived from such hi is could be a warning towards 
radio observers to be careful with such histograms. st be reduced to a measurable 
unit to be compared and to be used €or similar goals comparable to t ese visual results. 

w~~~ previous years 

contains already a good collection of pre-1989 data, all uadrantid rates for 
the period 1984 to 1990 were combined in one "long term activity profile". The result is shown 
in Figure 8. 

::"I 
100 

80 

10. 

60 .. 

2.H.R 

It 

4d* , . .  
m a  

Quadrantids 1984-1 990 
0.25/0.02/5x 

285 '4 
(l95G.O: 280 281 282 283 284 

Figure 8 - Quadrantid activity profile for the period 1984-1990. 

Figure 8 shows a very sharp peak at  A 0  = 282?42. T'he right wing of the profile corresponds 
most with the 1989 data. 19% values compare very well to 198 t the peak is only due 
to 1987 observations when both in Europe and Japan, a very r uandrantid return was 
witnessed by all observers. This sharp peak with intense high rates has not reoccurred in 1989! 
Similar findings were reported by Simek et al. [2]. 

5 .  Magnit 

It is disappointing to see how 
. F Q ~  the case o f t  
point in discussin 

this aspect is still neglected by t e observers who report to 
dranticls, we got S Q  few magnitude distributions that there 
n detail. The only reason we mention them is to avoid 

the impression that magnitude distributions are unnecessary. ey are essential information 
and must be given per night, per shower, and per observer. If these are missing in your report, 
it is simply incomplete. I also stress the need to detail magnitude data into distributions per 
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observer per night. Totalized magnitude distribution are of no value in the VMDB 

Table 3 - Global magnitude distributions of the 1989 Quadrantids. 

6. Conclusion 

With a joint effort, the amateur community can reconstruct an activity profile of a meteor 
stream from a single year collection of visual observations. In order to increase the ability to 
produce reports such as this one, we need more reports especially from the USSR, America and 
Hawaii. The longitudes in these countries are insufficiently covered compared to Japan and 
Europe. 

Most encouraging is that the correcting factors seem to work very well as the filtering of 
data from different degrees of observing conditions does not change essential characteristics. 
If one has to choose between many observations obtained under poor circumstances (limiting 
magnitude of 5.5 rst 0.5 for instance) and a much smaller number of perfect sky data it seem 
better to  take the first possibility. 
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e uadrantids from 
Richard Taibi 

Moderate weather conditions and low rates are reported for the 1990 Quadrantids, as seen from Maryland, 
USA. 

Clear weather is very uncertain in Maryland in the winter. I suppose another Maryland ob- 
server, George Gliba, and I were fortunate to get some good weather for 1990’s Quadrantids. 
However, clouds did cut short my observing sessions on January 3 and 4. Anyhow, no observer 
saw more than 2 Quadrantids per hour under limiting magnitudes of 5.4-5.8 and F-values of 
1.00-1.21. 

I suspect that the shower maximum occurred for longitudes on the other side of the planet. The 
low rates for the sessions of January 3 (7h42m-8h20’n UT) and January 4 (3h44m-6h18m UT) 
suggests that the peak may have occurred between them, for luckier observers in the eastern 
hemisphere. This interpretation is based on Sky and Telescope’s prediction of the maximum 
(Calendar Notes, January 1990,  p. 79). 
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The detection and identification of telescopic meteor showers during the summers of 1966-1973, usiag both 
statistical methods and simultaneous observations, is discussed. A list of showers is presented. 

1. ~ n ~ ~ ~ ~ ~ c ~ ~ Q  

The observation of telescopic meteors has a long tradition in Czechoslovakia dating back as 
far as to the 40ties when extensive observational material has been gained from Skalnat.6 Pleso 
[1,2]. In the beginning of the 50ties telescopic meteor obs vation has also been attempted, 
not very successfully though with rare exceptions such as e . the QbSerVath. of the a-lyrids 
131. The cause was rtially the value of r as a consequenc f which the ratio of the number 
of sporadic and sh r meteors was rather disadvantageous for telescopic observation. Only 
a suitable organization of observations, the huge gatheri of observation material in the mid 
60ties, and more sible statistical analysis, have aPlo detection and often even a more 
detailed study of 
Meteor plotting has considerably improved the value of telescopic observations, especially in 
connection with multiple station observations. Rather extensive actions of this type have been 
realized, especially ween 1966 and 1973, and between 1982 an 1984. The Nicholas Coperni- 
cus Observatory a lanetarium in ata files of more than 40 000 telescopically 
observed met eors . resent, only a small part of this mate al has been analyzed; the methods 
used for statistica uation of showers and the processin of multi-station meteors are very 
elaborate, even with the use of computers. 

From older observational results, a catalogue of 887 ~ ~ ~ ~ ~ ~ - $ t ~ ~ ~ o n  telescopic meteors has been 
composed and will be published. Most of them (840 M csrs) have been observed in the 
summmer season. In this catalogue, some meteor S ~ Q I W ~ S  a ciations have been identified; 

the comparison of QU%: results with. those of the showers and association an 
oration of the material of the period 1 68 will be treated later, 

Table 1 shows a rief review of the observations enclosed in the summer par of the catalogue; 
the table encloses the year of the observation, the ecliptic longi of the Sun during the 
observation per , the number of stations the meteor was obsen om, and the number of 
recordings of di e n i  observers at respective stations. 

Table 2 is a list of meteor showers and associations detected from these meteor data. It contains 
the name of the shower or the association, the rang &sf the ecliptic longitude of the Sun from 
the beginning till the end of the activity period, a id value of this longitude, a preliminary 
mid position of the radiant and the number of radiants 
At the end of the table there is an identification of the 
or showers from older catalogues: G' is the catalogue of Cook [ 1, T up to the number 154 refers 

individual meteors whic 
wer or association with 



20 GN, the Journal of the IMO 18:1 (1990) 

to the Terentjeva catalogue [7], T from the number 155 onwards refers to its continuation in [8], 
and TD to the supplements [9], K is the catalogue of radio location data in [lo]. The addition 
%" means that the shower is listed in the catalogue under the same name as in Table 2. 

Table 2 - List of meteor showers and associations 

Designation 

02 0-Dra 
03 ,&Lac 
04 a-Cas 

06 y-And 
07 w-Aqr 
08 /%Per 
09 13-Lyr 
10 19-Cam 
11 P-Cas 
12 L-Cep 
13 Equ 
14 6-Aqr 
15 6-Aqr S 
16 6-Aqr N 
17 a-Cap 
18 r;-Cas 
19 w-Oph 
20 /,-Aqr 
21 L-Aqr N 
22 Per 
23 q-Aql 
24 tc-Cep 
25 L-Cas 
26 47-Cep 

28 6-Sgr 

30 4-Cas 
31 30-Cam 
32 a-Tau 
33 C-Dra 
34 a-Cet 

05 i - c y g  

27 Y-CYg 

29 r;-cyg 

1200 1 
1200 2 
1200 2 
1260 6 
12606 
1270 6 
1271" 7 
12702 
12904 
1200 1 
12002 
1270 3 
1200 2 
12209 
I260 7 
1220 9 
12904 
13309 
12@6 
12802 
12505 
126: 9 
1340 6 
1340 0 
13404 
1340 5 
13406 
13904 
135?4 
13708 
14008 
1350.5- 
1410 6 

12705 
12905 
12809 
12806 
13105 
12906 
13105 
13400 
13105 
1420 1 
13803 
13400 
14504 
1340 1 
13409 
14008 
13804 
13708 
1440 6 
13409 
1440 7 
14103 
14107 
14202 
14405 
1420 1 
14202 
14102 
1.440 7 
14107 
14008 
14504 
14406 
1_1_ 

12206 
12502 
12600 
12709 
12802 
12900 
12903 
12907 
13000 
13005 
13008 
13108 
13309 
12805 
13004 
13200 
13308 
13603 
13800 
13106 
13706 
13709 
13809 
139:l 
13902 
13907 
14000 
14003 
14004 
14005 
14008 
14107 
14304 

a 

263' 
335' 

6' 
318' 

27' 
352' 

390 
286' 

83' 
358' 
328' 
321' 
3450 
340' 
341' 
309' 

110 
250' 
323" 
330' 
46' 

293' 
308' 
38' 
36' 

324' 
275' 
287' 
346' 
143' 
740 

2700 
350 

s 

+69O 
+53' 
$560 
3-33' 
+44' 
-20' 
$42' 
3-440 
+76' 
+60° 
$66' 
+14' 
-11' 
-15' 
$020 
-15' 
+66' 
-210 
-090 
-020 
$56' 
+090 
+79' 
4-68' 
+79' 
+38' 
-30' 
$590 
4-61' 
+84O 
1170 
$69' 
- 17' 

- 
N 

3 
12 
3 
3 
8 
4 
5 
4 
4 

10 
7 
6 

34 
11 
20 
19 
7 
5 

30 
10 
76 
9 

11 
12 
11 
4 
7 
2 
9 
5 
3 
8 
5 

I___. 

Identification 

C*, T220* 

K97 

T104*, K104 
K111? 
T105 (a-Per)?, K120 
T102 

TlOO (Cas) 

T103 (y-Del)?, K94? 
15+16 
c*, K93+95 
C*, K87+89 
C* 
K86 

21+C (L-Aqr S) 

CI,  K115 
T117* 
T233 (73-Dra) 

c*, K91 

3'232 (a-UMi),  K88? 

T114 (y-Sct)? 
C*, T116* 

T110+112 (b-Dra) 

The 6- and b-Aquarid showers are listed twice for technical reasons. wing observations near 
the pole, it was impossible to differentiate the North and South branches (that is why observing 
far from the radiant results in the determination of a radiant area wit,h the shape of a highly 
elongated ellipse). For some other observations, a differentiation was possible. In the first case 
the different meteors are included in a summary radiant, in the second case the radiants of the 
different branches are distinguished. 

3, Notes on di 
The following notes make the data in Table 1 data more precise and contain a comparison of 
results obtained from statistical evaluation of radiants from 1966-1968 materials [l I]. Part of 
the data tabulated here has been published in [12]. 

o o-Dmconids and q-Druconids: in statistical evaluation, they have not been fully differenti- 
ated; the suspicion that meteors registered telescopically and visually refer to the different 
showers has proved to be justified. The activity of the ip-Draconids in 1966 was never- 
theless apparently low. Both radiants are rather diffuse, particularly the radiant of the 
o-Draconids. The tabulated declination of the radiant is rather uncertain. 
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e 

e 

e 

e 

B 

S-Sagittarids: a stri ing association of preponderant~y weak meteors, practically without 
trains. It has been registered in 1972 only when it has given the greatest number of 
simultaneous meteors after the Perseids and the S- Aquarids. 
K-Cygnids: in spite of the fact that it is a known shower, t e real existence of a telescopic 
radiant is by far not guaranteed. 
4-Cassiopeids: another minor stream with radiants in the proximity of those of the Perseids 
and the P-Cassiopeids. Taking into account a relatively hig concentration of sporadic 
radiants in this region, the reality of their existence is not fully guaranteed. 
a-Taurids: three bright meteors registered (the weakest of magnitude 4) with trains in a 
40 minutes interval. There are only very few sporadic radiants in that region of sky. The 
radiant’s declination is very uncertain. 
a-Cetids: rather weak meteors. The radiants position is in the proximity of radiants of 
the south toroldal bunch. Registered solely in 1966, but the activity period touches only 
marginally the period of the observations in 1972. 

4. Regiserati d rent iat i~~i  of min 
The first efficient method for observing minor streams was proposed by Kresdk [l]. However, 
this method could be used only when the shower’s radiant position was known. Without using 
plotting of meteors wlai allows a rather subtile differentiation of orientations, only rather 
active showers can be st ied in this way. For such showers, the big advantage of the method 
is its simplicity. It has been used e.g. in [13]. 

However this method is not appropriate to detect and study inor showers in more detail. 
Therefore, it is neccesary to use either observations from several Ids or multi-station observa- 
tions. Showers are then being evaluated either statistically on the basis of plottings or derived 
from the individual radiants obtained from ~ ~ l ~ ~ - s t a t ~ o n  observations. 
The principle used in the rather simple statistical map is that of making a map of the sky show- 
ing the density of backward prolongations of observed meteor trails. Radiants then manifest 
themselves as concentrations on this -map. In practice, the ev tion is not simple: the den- 
sities are greater in the proximity of the observed fields, arou e zenith and near ecliptical 
sources of meteors: strong radiants may cause fictitious conc ions. These problems may 
be partially eliminated by also taking into account parameters s velocity, brightness, etc., 
but even then, the use of this method requires considerable experience. 
Deriving showers from known individual meteor radiants is much more sim le, but the number 
of such radiants are low, the probability of seeing a weak meteor from severa stations being very 
small. As a consequence, only seldomly quite detaile 
can be obtained. 
In practice, the best thing to do is to combine Loth methods. It is quite clear that the statis- 
tical method makes more sense for showers predominantly producing very weak meteors, but 
individual radiants better all to differentiate showers with radiants that are close to each other. 
Also, the effect of “superposition” of ininor showers by a nearby, very active radiant does not 
occur with this methods. For both methods, though, accuracy and differentiating ability drop 
with growing distances between the radiant and the observing (for instance, the error range 
of individual radiants takes the shape of very elongated ellips , with the axes’ ratio being 10:l 
or even more). 
The observation’s wer) is generally 
determined by th ed, the meteor’s 
angular length increases with increasing distance from t s results in either a 
greater probability to see it or a great effective field of vision. the other hand, however, a 

ctlvity (as to the ability to detect a 
tance between the radiant and the 

This is, not taking into account the zenith effect, influence from eciiptical showers and superposition effects 
from major showers. 
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greater angular le 
This decrease in 

h also implies a greater angula velocity, ~ ~ e ~ ~ c ~  a 
tness can amount up to 1 ma nittrde, even at a te 

Figure 1. - The observation’s efkctivity as a funelion of the distance between the obse~ving field 
and the radiant. 

Figure 1 show roxirnate curves of t e two factors involved, and their combined effect on the 
observation’s e quantitative calibration dependi upon the shower’s geocentric 
velocity and t iant above the horizon. Con- 
sidering that observations in fields less than 40’ above the horizon are unwanted ( 
distance to the meteor, one observers in fact visual. meteors), one can say that the 

of the observing field and of the 

at a distance of a 
O for fast streams, 

diant for showers with medium 
8 binoculars. ‘With greater dis- 

tances to the radiant, the e 
shower can be detected at 
be easily detected in o serving fields near the pole,) 

QWWS detected by the statistical method 
Id not be registered using individual radia 

years mentioned, only the 
eir activity index has been 

relatively low, though (about 8% of the sporadic bac 
other hand, we were able to identify other showers (some of which were already registered 
earlier in the visual control data in [Ill.) 

eors and some related prob- 

e a-Lyrid meteor stream” , 

ers 1: Aurigids, Lyrids, 
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This article analyzes the developments made in meteor study during the I a b t  decade. 
5.O.M.Y.C.E. was fo 

At  its heyday the 

_______- 

In the late seven ed a growing interest in ~ ~ ~ e n ~ ~ ~ ~ a ~ ~ y  
veral observer group 
ration of European 

ed meteor observing- 
in those years, which adhered to 
onomers) and obtained relevant 

results. In Spain the meteor sections of A.A. Madrid an Albireo were the most repre- 
sentative. This was mostly due to the work 0% their co om, Guillermo Castilla Alcalb 
and Eduardo oya respectively. They became real p r o ~ ~ ~ o t e r s  of the meteor work 
in these days. r sections worked closely toget er, and this soon resulted in some 
important pub1 of those publications emphasize the extent of cooperation. They 
were from the bserva tions of uly-August 1982” and 
“Perseids 1983’ published by A.A. Albireo. ‘ I  ids 1983” won a third prize in 
Holland with its 16th edition. ne effect of all this was th artinez became FEMA 
coordinator for Spain---a task which he fulfilled several ye ring which he reorganized the 
section and its observing methods. 

n 
owmentioned sections diminished gra ually, because of internal prob- 

lems and because the people in charge had less and less time to s end on meteor work. After 
this crisis, which could ha tions in years to come, the lead was 
fortunately taken up agai meteor section of the Astronomical 

stagnated all further invest 
y Jose Trig0 who organized 
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Association of "\iakncia. Several members sf  that society found an outlet for their observing 
his meteor section. From this initial group e 

ations for their meteor section, a 

ez, who both became editor of the 

In the meantime a growing frien 
the opport~ni ty  of forming one large organization w 
the significance of joint operational results. 

An important period for the coordinator was when he received considerable support f r o ~ i  
Ignacio Ferrin, president of the hero- American astronomical league who spent some time in 

also drew moral 
er 29, 1986, of a 

stone in the fieid of orbital dynamics. 

new observers joine the association. among rcia, Jos6 Vicente 
arnaraua; They t more arslbitious 

campaigns. There was hope of forming an organization in which all observers iaterested in 
interplanetary matter would find a place to end the till then existing division. 

several discussion with observers during the 1987 "'National. \Veek 

In the same period the was a growing interest in joint activities 
servers. ips a result of t s between Ignacio errin (president of LI 
nator of a rnet,eor section of the Asociaci6n 
coordination team was established in the p 

d Josk Trigo, a new 

progressed significantly in the ]as t decad 
he observers who remain in anon 

sssible, but also i; 

e world, provides the several observers a 
further investigations. 

The existence of a, collective organizati 
its aspects, fills a large gap which exist 
seperate groups with scarce cooperati 
world level investigahion required by a scienc 
insofar as I.ies in 0111- means, on all levels. 
found in a series of ~ ~ s ~ ~ v i ~ ~  groups that 
well interrelated, 

lanetary matter in all 
s es7ident that various 

cooperation is to be 
rojects, arid who are 

d ~ e t ~ o ~ ~ o ~ o g ~ c a ~  le els still basve not 
existence of isolate 

efore intend to includ 

essed enough. In Spain 
oblern to be solved by 

rtain articles 
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in popular jour 
observers who ai 
We always adv 
from us or from 

o not live up to scientific standards and make t e work of years of 
ally founded results, lose prestige, instead of promoting their efforts. 
nals, as well as our own writers to get the necessary information 

4. Activities since 1 
Our association has always been characterized by dedicated activity during w 
We always covered ' as well as major showers. Therefore it is extremely difficult to 
summerize all the S. C.E. activities. Between 19 6 and 1988 we recorded 20 000 meteors 
visually, and tens o s photographically. Certainly worthwhile were the campaigns of 
the Perseids, Gemi drantids, Lyrids, 7-Virginids, Orionids, 77- Aquarids, Leonids, S- 
Aquarids, x-Cygnids, . . a 

We hope that the energy put in this kind of investigation will become continuous and that the 
level of the work in will keep increasing. 

s 

The present study intends to be an analysis of the a-Capricornid activity durin 
observations were carried out by some members of the Spanish Meteor Society, as well as IMO members. 

July-August 1989. All the 

In July-August, there are a high number of radiants which remain active in the sky. This 
makes the observer watch a lot of meteors belonging to several streams. In particular, the a- 
Capricornid st starts its activity in the middle of July, anf finishes it on August 25. During 
this period, th arids are also active, and the correct association of the a-Capricornids and 
Aquarids to their radiant might be difficult. 

2. 

The rates of activity of the a-Capricornids remain steady in the whole period of visibility. 
istinct maxima are nok seen, but a higher activity level in A 0  = 126' being the main maximum 
11, is possible. Another condary maximum is expected to occur on uly 25-26, although it is 

almost unexistent 121, a in 1987 another submaximum could be registered on July 20-21 [3]. 

In order to get rrect classification of the a-Capricornids, we dealt with a maximum radiant 
diameter of 5'. iameter, we leave 2O-3' as a margin for the plotting errors that could 
have been made. Any meteor deviating more than 5' from the theoretical radiant position was 
discarted. Another criterion used was the apparent angular velocity of the meteors, as well as 
the length of their trails 141. From photographical observations th geocentric velocity of the 
a-Capricornids has been determined as V, = 25.6 & 0.4 km [I]. snsequently their angular 
velocity is low or medi As the angular velocity of the Aqua.rids is higher, the a-Capricornids 
can be easily recognlz y this criterion. 

rightness was used as an a ditional criterion when t e a.ssociation was not very clear. 
eteors were classifie as a-Capricornids because this shower has a large portion of bright 

meteors. 
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4. Observationa 
The following ata are based on 102 a-C 
hours of effective observing time. 
Aquarids. ‘This action was undertaken to study the d it is possible we 
missed some a-Capricornids by special concentration to the region in or near 
We started looking for a-Capricornids on July 8-3. This is e visibility period had 
started. The first shower member was seen on the July 25- obably due to bad 
observing conditions until this date. The last a-Capricornid r ared on the night 
August 11-12. From August 14 onwards we could not continue the observations because of the 
Moon. Anyway, the activity of the a-Capricorni 
The six observers who participated were: 

ese dates is known to be  very poor. 

Luis It. Bellot (BELLU), Miguel C 
guirre (MOROS) Francisco es Andres (Pacos 
PA). Josi. M. Trigo (TRIJO). 

s d t s  of our observatiofis (7i^Ights w-ltho?it a -C~,priccm.lds ~ x i t t e d ,  ed.). Over 
alues were obtained. All of the were taken into account, except those not 

Table 1 shows 
58 individual 
showing any activity at  all, when the activity was evident from observations by others. 

Table 1 - Hourly rate observations of the 1989. 

J u ~  25-26 
2 6-2 7 
27-28 
28-29 
29-30 
30-31 
31-32 

AAug 02-02 
02-03 
03-04 
04-05 
06-07 
11-22 

I 

2 
2 
3 
4 
2 
4 
4 

5 
1 
3 
3 
2 
3 

a-Cap 

8 
8 
1 

5 
1 
9 

17 

as 
9 
7 
7 
4 
1 

2.7 & 0.9 
4.4 I 1 * 5  

2.5 Z k  0.8 
2.0 i 0.9 

5 3  & 1.8 
1.8 i 0.4 

1.6 & 0.4 
2.6 i 0.9 
1.6 3~ 0.6 
3.5 f 1.3 
0.7 i 0.4 
1.2 -c 1.2 

A maximum is clear on the night of uly 30-31, at A 0  = 1 
reached another s ~ b ~ a x ~ ~ u m ~  at AD = 12 
on August 4-5. The regularity of the stre 
and no great mzximum can be found. 
Table 2 shows magni 
arrive to a mean 
computed using met een magnitude - This value has been 
used to  calculate 

e a-Capricornids 
se of the activity 

ust 6-7 is very evident, 

istribut,ion per observer. 
of 2.83 (not corrected 

Table 2 - Magnitude distributions of the  1989 cr-Capricornids. 

Qbs 1 Em 1-3 - 2  -1 0 -+I $2 $3 $4 +5 $6 1 m 
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The most remakable features of the a-Capricornids are their slow velocity and the 
of some of them. In general, the a-Capricornids do not leave any train. 
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er nd 

An overview is given of meteor observations conducted iii Maryland during the Spring and Summer of 1989. 

Maryland suffered throug worse than usual observation con itions due to heavy rains and 
clouds this spring and summer. The clouds parted long enough to permit mediocre conditions 
on July 29 and 30 so that the maxima of the Aquarid and ricornid stream could be 
monitored. The Perseid maximum was lost due to bad weathe ne conditions did prevail 
on August 9. Considering the prevailing poor weather I was to see any of the major 
and minor streams. I felt even more fortunate to see a-Capr d Perseid fireballs. 

The late July res reveal that the South &Aquarid and rnid stream were most 
productive. The eid stream was poorly monitored during July because I was facing the 
Aquarid radiants onitor those streams for IMO’s was pleasantly sur- 
prised to see elev st 9, the only time 
I looked specifically for Perseids. Even better, I saw t alls within a twenty 
minute period! 

s during the second half of 

ar 

o V. ProbEan, Sirnek, B.A. McIntosh, “Lyi id  Meteor Stream: Long-term Activity Pro- 

The Springhill and Ondfejov radar observations provide the longest, know series of systematic 
observations of the Eyri eteos shower-18 returns over a total. interval of thirty years. The 
data over all years %la n combined to produce a mean profile of relative shower activity 
with a resolution of one imurn activity occurs at 

The results are in go 

file”, Bull. Astr. Inst. Czechosl. 40:5, 2989, p p .  298-502. 

(0004 in solar longitude). 
A 0  = 31050 k 0005 (E ) and the width of the rate p If-amplitude is 1.5 days. 

ent with values determined from visual observations. 






