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P a Roggemans 

E,K, 23 augustus92l September , 20 oktober 
9J.F. 31 juli $30 augustus 29 September 
L.K. 8 augustus, 7 September 7 oktober 

JUanneer u dit numer ontvanct,hebt u hopelijk a1 
wat naehten PerseIden waargenomen in de maand juli, De laatste 
nachten van de maand juli en de eerste nachten van augustus worden 
Tlink gestmrd door het maanlieht. Vanaf begin augustus kan men 
echter proberendestorende maan te trotserea? en vooral vanaf 
's avonds beginnen te observeren, De maan komt naeht na nacht later 
op, In de nach-t van 9 op 10 augustus komt de maan om 22h50m op,dat 
betekent dat u a1 2 uren kunt observeren zonder maanlicht, de ra- 
diant staa,t dan laag. Anderzijds is de maan dan nog 9slecl..sCs* 39$ 
verlicht hetgeen helemaal niet rampxalig is om te observeren. 

tus ;tenzij u naar de anderekant van de wereld wil reizen,zal het 
maximum niet waarneembaar zijn, Gelukkig is de Perseidenzwerm zeer 
rijk en blijven de uurfrequenties vrij hoog gedurende enkele dagen 
rond  het maximum, In de nacht van I 1  op 12 augustus zal men de UUT- 
frequentie sterk zien toenemen naar de ochtend toe. De maan stoort 
dan enkel in de ocntend (215; verlicht),als men van eniqe storing 
no{; kan spreken. Omstreeks ?h,wanneer de ochtendschemering g-genadeloos 
een einde stelt aan de waarnemingen zal de radiant hoog aan de 
heme1 staan ongeveer negen uur voordat de Aarde de kern van de 
Perseidenzwerm zal ontmoeten. De volgende nacht 12-13 augustus;van 
een maansikkel in de ochtendschemering hoeven we ons niets aan te 
trekken,in de avond rond 20h UT staat de radiant erg laag we zitten 
dari r u i m  8 uren na bet theoretische maximum. De uurfrequenties zul- 
len nog eerder o p l o p e n  naar de ochtend toe,wanneer de radiant 
hoger boven de horizon naar het zenit toe beweegt,i,p.v. te dalen 
naarmate de Aarde verder van de Perseidenkern verwijderd geraakt. 
Dit wolodt vernoedeiijk de nacht met de hoogste uurfrequenties v o o r  
Europa. 

27-14 augustus is klassiek een nacht die slecht be- 
wzakt wordt, De waarnemers zijn dan moe en velen denken dat de Per- 
seydeuwerm definitief voorbij is voor een jaartje, Wiets is minder 
waar. De nacht 17-14 augustus staat bij ervaren waarneners bekend 
als een nacht met verrassend rijke PerseHdenuurfrequenties. De 
hierop volgende nacht 14-15 aupstus is we1 goed geobserveerd ' e -  
weest in de voorbije jaren,blijkbaar is de nacht 17-14 een onver- 
rnijdelijke mstpauze. De nacht 14-15 augustus lever* een erg goede 
aktiviteit en overtreft zelfs vrijwel le sndere ziaermmaxima zoals 
bv. de Orioniden,Ursiden Lyriden,Aquariden,enz,,.. Tijdens deze 
nachten z a l  er van de maan geex spoor meer te vinden zijn. Dan komt 
de naeht 15-1 G augustus pas dan be:;int de Perseidenaktiviteit stil 
uit te sterven. Een geieidelijke afname die het aantal Perseiden 
reduceert tot hoog-uit enlcele exenplaren per nacht rond 20 aUpl.St'uSm 

Iiet maximum is voorzien omstreeks I%h UT op 1 2  augus- 
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Sr kunnen nog Persexden worden geisien na 20 augustus 
tot uiterlijlr: 25-26 augustus, Ret aantal 'afgedwaalde' exemplaren 
dat waarneembaar is ligt natuurlijk e rg  laag. Soms zal het niets 
zijn in een ganse nacht veel meer dan enkele PerseTden per nacht 
hoeft men zo Lana na het maximum niet te verwachten. 

2. dndere zwermen in augustus - September. 
Er bestaan heel wat publikaties over de zogenaamd 

kleine zwermen. Be Aarde ontmoet zeer weinig meteorofden van deze 
z-t~c-;rmen. Er zijn dan O O ~  weinig meteoren te zien van deze zwermen, 
1-1e-t ;3robleern ligt in het feit dat het zeer moeilijk is om uit te 
maken of een meteoor die toevallig achterwaarts verlengd uit een 
m,diant schijnt weg te vluchten er oolc werkelijk uit verscheen! A l s  
e e n  rad-iantpositie en een meteoor op 4e"n grote cir lcel  liggen aan de 
henelsfeer dan kan dat toeval z i j n ,  e meteoor kan 0031: U i t  een 
ander punt op z i j n  achterwaartse ver enging wegvluchten. Statiytiseh 
heeft men geen hoavast omwilie van de zeer lage uurfrequenties, 
l ie t  blijft echter w l  mitkki jken naar de * sporadische aktiviteit 
want er kan we1 altijd on-verwacht een zwemmktiviteit oplaaien die 
voorheen vrijwel. onbekend TFJ~S, Zie maar verder in dit b h d -  voor de 
3raeoniden in oktober : onverwachts slaat de meteorenaktiviteit toe. 
He-t volstaat dat de onderlince positie tussen de banen van een 
komDakte zwerm en de Rardbaan elkaar dichteur naderen om tot verras- 
sini*en te komen, 
kleine mermen, met een rijke sporadisch-e aktiviteit kan men alles 
hewijzen : men zaP altijd meteoren vinden die toevallip opljjnen met 
een vooropgesteld punt aan de hemel, E r  zijn helaas ook maar a1 te 
veel amateurs die aan deze statistische gooeheltoer eeloof heeliten, 
Xampioenrn van dergelijke ovizin zijn Povenmire in de U , S , A ,  en 
I:aclcenzie in het IJel-* Dezc riensen nef;eren de kritiek die ze a 1  
vele jaren van erveren warnemers krijgen en eeloven op een fana- 
tieke manier in de on€eilbare ideritifikatie van kleine zwermen met 
ni e t- siiml tane met eoren 

ook de Delta kcruariden op het lijstje van aktieve radianten zonder 
echter van hoge ~~lrfrequenties te spreken. Na hun maximum eind juli 
blijven de Delta Xquariden zichtbaar,zowel de zuidelijke tak als 
de noordelijke tak,tst eind augustus, De uurfrequentie is gering 
en het is moeilijk om met zekerheid iets te zergen van eventuele 
sub-maxima. De radiantdrift mag niet worden verwaarloosd tijdens 
een lange aktiviteitsperiode, Bovendien is de radiantstmktuur vrij 
komplex en zou de omvang (=spreiding) op de Aquaridenradiant sterk 
toenemen naar het einde van de aktiviteitsperiode toe, 8 p  de derde 
plaats staan de A l f a  Capricorniden, die nogal eens v o o r  z e e r  heldere, 
traag bewegende meteoren zorgen tijdens de opklimende Persexden- 
aktiviteit.ila het PerseEdenrnaxirnum is osk  de ABfa Capricornidenakti- 
vitei'c achter de rug, Tenslotte z i j n  er de Kappa Cygniden,uiterst 
t rage meteoren die oxstreeks 18 augustus waarneembaar zijn.Het 
aantal Kanpa Cygniden is z66r gering,meestal hooguit 6 k n  of enkele 
per nacht.De aktiviteit is eigenlijk onmerkbaar klein en de meteoren 
zouden niet opvallen ware het niet dat hun zeer geringe snelheid 
vergelijkbaar met de Alfa Capricorniden 
gebruikt om de Kappa Cygniden -Le herkennen, 

3 = 0.) en de Pisciden ISoord ( =+140) .Vanaf midden 
ber begint ook de Tauridenakti tej.t.De sporadische aktiviteit is 
in September vrij hoog, 
3 .  De Giacobiniden of ktober Draconiden. 

------I-----I---P------------------------- 

Anderzijds is er ook veel onzin in omloop over 

Na de PersePden met hun dominante aktiviteit stzan 

als hulpmiddel kan worden 

Later in septemb we de Pisciden Zuid( 

--~---------P------P--------------------- 

Elders in dit nummey vindt u een vrij uitgebreid arti- 
k e l  over de Draconiden. Een nederlcndstalige versie van dit artikel 
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za,l i n  h e t  septembern~mmer van Hee la l  ve r sch i jnen ,  I n  e l k  geva l  
w i l l en  we nu- al verwi t t i gen  voor een m g e l i j k e  meteorenstorm, 
t h e o r e t i s c h  voorspe l  op oktober 8.549 UT,dit i s  8 oktober l3hIlm 
UT, Let  i s  ech te r  nooit u i t g e s l o t e n  d a t  de a k t i v i t e i t  e e r d e r  ge r ing  
b l i j f t  en l a n g e r  waxrneembaar is 3ovekiiien kan een meteorenstorm 
v r o e p r  o f  later dan h e t  t h e o r e t i s c h  verwpehte t i j d s t i p  ve r sch i jnen .  
Het  is  oolc z e e r  b e l a n g r i j k  dat a P s  er Die t s  -be z i e n  is ,  we ook vol- 
I romen zelcer z i j n  dat de a k t i v i t e i t  n i h i l  wasB dus d a t  v e r g t  konstan- 
t e  obse rva t i e  om n i e t  de minste t w i j f e l  t e  l a t e n  bes taan ,  Daarom 
vrcsen sire om 6-7,7-8,8-9 en 
De maan s t o s r t  dan i n  de nanacht en de r a d i a n t  staat  h e t  gunx t igs t e  
in de avonduren: *s oehtexids staat de r a d i a n t  laag en  dan s t o o r t  d.e 
m a n e  

9-10 oktober waarnemingen t e  planlien. 

3 l k e  g r o e p  wo-dt v r i e n d e l i j k  uitgenodigd o m  een ver-  
slag over de e igen  PerseTdenaktie i n  t e  s t u r e n ,  De meeste l e z e r s  
z i j n  r.eZnteresseerd- aan de :?estilt?uten van de andere waarnerners,dus 
aan c i j f e r s  die i n t e r p r e t e e r b a a r  z i j 9  s m e n  n e t  een m o r d j e  ui t lee; .  
S o . m i ~ e  poepe i i  gevei? i n  hun vers lag g e m  enkel  konkreet resul tarzt  
en besch r i jven  de wazcm-isrs ,het  landschap,de Grappen en de beleve- 
n i s sen  v z n  de ; roe?* .*  d i t  soort vemlzggeving wilt n i e t  Sn de 
sm2,al.r v m  h e t  grsotste deel v m  de lezers8 h e t  b l a d  v e r l i e s t  er 
zdbonnees d o o r .  Zonder hor;e e i s e n  te s t e l l e r ,  vraag i k  t e r  zaken t e  
b l i j v e n  en een zinvol v e r s l a g  013 t e  s t e l l e n ,  

Over de  g m t e  zoiierzwermen v i n d t  u e l d e r s  i n  IJGN en 
he t  v i s u e l e  handboek uj-tgebreid in fo rma t i e  lie geven h i e r  de ge- 
s c 11 i 3r t e an t e 3ne r i c h t i nge n a 

i n t e n n e r i c h t i n c e c  a a r n e m i ng s i n  t e r v ~  1 
0n:r:e s chik t 

3eze twee zverrrlen hebbeiz nega t ieve  d e k l i n a t i e  en 
zijn dus slechts een gedee l t e  van de dag o f  naeht waarneernbaar, Daar 
dg- rzdi2,n-t s t e e d s  i n  de sek-tor  z u i d o o s t  t o t  zuidisest staat, i s  de 
i,JiD-noord ax- tenner ich t ing  zee r  omgunstig: de g u n s t i g s t e  a n t e m e  
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kritischer worden over  i gezonden verslage 
competitie element in me r or" rnin6.ere mate een r o l ,  A l s  enk 
als-graep w i ~  je meer 
currentie"', Em jiiist b 
byclub zou niet zoiets 
bedrijfsleven. 9 o e w s 3  di 
nisaties d i e  zich a p  h e t  
mate kan v o o ~ ~ Q ~ e ~ ~  E e n  barid ,, helaas, 
de situatie in Nederla 

gebrui.k v:?.yL h 
m e t  d e  p r o f e s  

te traehten 

rslag of serie 
o ldsen .  Daarme 
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G,Steyaer t  

begin 
einde 



1cl_aart ook de i i iepere door rinl;Pa@ in de  d a m ~ ~ r ~ ~ g  a De zenit- 
a t t r a k t i e  i s  v o o r  een trag riletscsr n i e t  te verwaarlozen. Deze 
korreletie en  deze voor de a a r d r o t a t i e  :-even een geocentrische 
radiant: 





nag wel eens grote verschillen z i t t e n  in de maPnitude-distributies~ 
Dit w o r d t  to& weer veraoreaakt  d or het feit dat sornmige waarne- 
mers te hoog  en juist anderen misschien weer i e - t s  te laag sehatten. 
n i t  zal trsuwens de laatste u i t w e r k i n g  van ons z i j n  i n  d i t  b l a d ,  
p e r  1-2  -1  985 z w l l e n  Q X Z ~  waarneninqen in de VVS-waarnemingen ver- 
werlrt worden. 

T2 
Date 
--- 
h p r ,  20-2 I 

Apr, 3 1-22 

1: Remarks 

6 e 1  0.70 
5.9 0.70 
6 , Q  C.70 

18 

1 9  
5.7 : .oo 
507 1.30 

117 



1 s A c t i v i t y ,  

o u t  that the P e r s e i d  stream may be ass ciateed with cornet Swift-Tutti-e 
9862-111, Fron t ha t  moment OE we have 'beem wai"ei.ng f o r  t h i s  comet 
to r e t ~ u r n  t o  its p e r i h e l i o n ,  Since we k n ~ w  o f  only one pe r ihe l ion  
passage up til.1 n o w 9  o r b i t a l  data 1ia.tp.e n o t  been e a c t l y  determined. 
I t s  period i s  122 years and the  nex-i; passage i s  e peeted  t o  take 
place in February  '198%. So EOW we can try to answer the question 
t h a t  5ohn i?,Russell. posed i n  July 1982.: Did .the Perseids peak in 
1gso  ? 

calculate the tine at :t~hleh i t  passes t he  p int o f  i n t e  
between i t s  own o r b i t  a9.d tha5 of the Earth Basing our 
these  data and on append3x 1 we find that this happene 
be fo re  p e r i h e l i o n ,  which was 5-12 Awgus g and that Perseid acti- 
v i t y  i n  7980 should have increased  s i  3 comet had j u s t  pa,ssed 
t h e  area l eav ing  m a t e r i a l  behind- 

"ice con&ornerate" model. OT 31WhPpp2-e s riorlclvf whtch i s  the  nost 
commonly used t o d a y ,  1x1 this model.. the nucl.eus i s  s u p ~ o s e d  t o  be a 
mass of s o l i d i f i e d  gases o r  ice 2ccasion.alLy inc1udin.g small s o l i d  
pa r t i caes  Whipp3.e thinks t h a t  when the ice m e l t s  an.d evaporates it 
c a r r i e s  away p a r t i c l e s  c;f me.t;eor mzLerial . ,  causing h e  d i spe r s ion  
a long  the  orbit o f  meteer streams associated with c n e t s  Whenever 
the eome-h approaches the SixL,  its i c e  evaporates  t o  produce i n c r  
sed brightness, 

riations of  comets and solar a c t i v i t y  and has d e m o n s t r a t e d  t ha t  in -  
c reased  solar  a c t i v i t y  e r r e s p o r i d s  t o  increased  b r igh tness  on t h e  

d i d  n a t  discover  wh.a.% p a r t i c u l a r  k ind  of s o l a y  radiation causes t h i s  

s o l a r  a c t i v i t y  i n  190 which x u s t  have had i t s  e f f e c t s  on the eornetPs 
nucleus9 l eav ing  m o ~ e  meteor material behind than i s  wont .  This  l a s t  
eoncllnsion kogether  with t h e  inferred p o s i t i o n  o f  t h e  cornet l e a d s  
t o  a poss ib l e  a,rLswer %a o u r  o r i g i n a l  q u e s t i o n .  Pre-viously we have 
asszxmed, t h a t  t h e  next p e r i k ; e l i a n  take  p k c e  i n  1985, Leaving an 
abundance of p a r t i c l e s  so that Persei activity should increase  
This  can. only. be e o n f i s ~ n e d  w i t h i n .  t h e  co'urse Of t ime,  b u t  t h i s  
yea r '  s r e s . u l t s  c:ou.Ed cI_am.~g t h e  mat ter  somewhat Compared w i t h  
l a s t  year! s r e su1-b~  we have observed increased a c - t l v i t y  t h i s  y e a r ,  
reaching  a Z H 3  o f  1 6 1  T h i s  -te:.;i'ieney to r i s e  can be expliain.ed by 
t a k i n g  t h e  above hypothesis in o account becainse t h e  increase  w i l  
cont inue i n  c o m i n g  y e a r s  an6 p a k  in 4985 0 ( s e e  g;r2ph concerning t 
evo lu t ion  o f  the Perseid strrea 

i ,et  ?Z_S l o o k  a t  t h e  d a i l y  ZZR presented i n  graph 2 and 
t a : rke  1 They show 7xs t ha t  the r i s i n g  curve up t o  r n a s r i m ~ m  is s l o w e r  
t han  the descending mirve This phenomenon has a . l r e a d y  been  observed 
l a s t  yea r  and as t;e will see when we speak abauG d.ensi- t ies ,  it shows 
the "irregularsf  d i s t r i b u t i o n  o f  mass in the stream, 

---------- _uL 

T 1x1. I867 t h e  I t a l i a a  astronomer G, S e h i a p a r e l l i  Foi.nted 

Let us s i t u a t e  S w i f t - T u t t l e  1852-3:IL i x i  i t s  o r b i t  and 

r i  io understand t h e  na t~xre  of c ~ ) n e t s ,  l e t  u s  analyze the  

Eeyer has analyzed the r e l a t i o n s h i p  between lieht va- 

p a r t  of t'ile comet, This ea11.s that  1110re i c e  evaporates. Yet Beyer 

phenomenon, We theref re have t o  "take i n t o  account t h e  m a x i m u m  of 

during successive y e a r s )  I 
- 

Tab:l.e 1 : Averaged zE-m f o r  each ay i n  198'3 
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L . 14aG;nitud.e distribution. ----- .................... 
The average magnitude this year was +2,09 with the 

most brilliant meteors appearing d-uring the days of maximum activi- 
ty, yet with the mean magnitude being higher in the days before ma- 
ximum than after. Once past naximurn the magnitude decreases - as is 
clearly shown in graph 6. =As f o r  the average magnitude during; the 
early days of the stream, we have only one observing night, namely 
July 3lst, These results have not been included in the graph because 
they concern only a few Perseids. Yet we can reasonable assume that 
the magnitude is low and will increase in relation t o  

a) activity of the stream 
b) number of days that the stream is active, 
This means that the highest averag magnitude is si- 

tuated between the days of maximum activity and the middle days of 
Perseid activity Brightness of meteors does not relate to the 

1 2 3 4 5 6 7 8 9 1 0 1 1  1213 1 4 1 5 1 6 '  

altitude of the radiant 
above the horizon. In 
graph €> the most 
brilliant meteors a r e  

04 h I yet we must not 
forget that this was 
the hour of maximum, 

between. QOks and! 

into account; 
e said before 

daily average magnitu- 
des, this increase of 
brightness in the peak 

derstandzble 
obtained an 

average magnitude of 
c1.37, which means "chat 
it has decreased, 
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Graph 7 

n 

M r n  :2,09 

Mag. 
2 . 5 1  Graph 8 
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Belgian yesults mention the same phenomenon, 
1982 2 983 Am 

I; pain + I  .37 +2.09 +o. 72 
3 e lg iurn +2*14  +2 0 77 +0.6'3 

Conclusion : Increased Perseid activity corresponds with and is 
due to meteors of l ow brightness, that is to say: small-volume 
me t e o ro ids 

lihy do we find meteors of different colour witkin one 
and- the same stream where all meteoroids originate from one source, 
namely comet Swift-Tuttle 1862-111 ? This phenomenon could be ex- 
plained by a varying velocity of entrance in the atmosphere, but 
we all know that the geocentric velocity outside the gravit2tional 
field of the Earth is constant for every meteor stream.A more correct 
solution to the problem which we think is likely, attributes the 
difference in colour to the chemical composition of several parts 
of the comet. We must not forget that comet 1862 III is associated 
with the Perseids. Before we study our  own observations more closely, 
we must point out that a distinction is made between two groups:those 
meteors without noticeable colour (white) and those with distinct 
colours e 
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1C0 89.6 90 7 6 9  74.9  75.7 100 '//, Blariccs I**/ 
Graph GrQfica  9 

Our observations supply us with 807: of white meteors 9 a  proportion 
very similar to the one in 1982: 78,876. The percentages of the other 
colours stay the same if we compzre the results of 1983 to those of 
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'/. ,q Graph 1 1  Graph 12 

02 03 

1982. The day with the most colours is the day of maximum activity. 
The percentages of colours can be analyzed in graphdl which studies 
the day of maximum and in grapht2without that day. We clearly see 
the diminution of colour-percentage near the end of the night. This 
can be due to any reason: perspective, atmospheric conditions, pol -  
lution etc,.., yet none of this explains the phenomenon thoroughly. 
Conclusion: The Perseids form a stream with prevalence to white, 
which decreases in percentage during the peak activity. 

4. Trails. ---------- 
Nore than 38$ of the observed Perseids showed luminous 

trails, which is about the same percentage as last year (337;) - 
apart from a slight increase. Within this percentage of 38.54$, 
13,687; corresponds with persistent trails - a decrease cornpaxed to 
last year when 16.3$ of the Perseids had trails. 

EST E L A S  '/. 

CON E S i E L  0 
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d e l  m e t e o r 0  

75  
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I_- 

0 

Graph 44 

60 
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1 2 3 

Graph 14 shows us the percentage of trails with respect to the vi- 
sual maLgnil;ude of the meteors, We can see that all meteors between 
mag.-5 and -2 had trails ; from -2 onwards a steady decrease of 
trail-percentage follows, It is interesting to note that, compared 
to last year's results, we obtain a similar graph, which maintains 
the same -5,-2 interval where all Perseids showed trails. A major 
difference is that the decrease of percentage is regular in both 
1982 and 1983 but more intense in 1982, If we now study the 
daily evolution of the percentages of meteors with trails, we note 
a strong increase during Perseid maximum - an increase which only 
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what was said in 

lasts one day 
(day 14) then to 
decrease again. 
(graph 16). 
If on the other 
hand we study the 
hoarly evolution, 
we observe a peak 
between Oh and Ih; 
yet if we do not 
consider the day 
of maximurn, per- 
centages a r e  spread 
eaualls over the 
e i t i r e "  ni ht 
(graph 15 7 . 
This is due to 
the introd.uction: 

the intrinsic features of the stream 

stream's characteristics a re  studied 
by days and hours; that is: these 
eharacteristlcs would be constant if 
it were not for the special chemical 
composition of the meteoroids that 
cause the Perseid maximum. 
The trails of short duration predomi- 

race value of duration is 1,7  s 
(f;ra,ph 1 7  >, which is the same as 

Craph 16 produce large variations if the 

, 
I nate: 1 second, even if some trails 

------- ni 4 of 10 seconds are included, The ave- 

in 1982. 
I?inallg, concerning the colour of the trails, we can 

say that even if thei-are simi1aE to the colour of the corresponding 
meteors, there is a higher proportion of colours in the trails, In 
comparison with last yearts results, we note a slight decrease 
the quantity of colours. 
Conclusion: We arrive to two conclusions: a> Both the characteristics 
and the proportion of the trails remain stable in 1982 and 1983, 

mum have a big influence in the overall study of the Perseids, This 
b) Day and hour of maxi- 

is due to the special characteris- 
tics of the meteors that constitute 
the superior activity-level of the 
Perseids 

Graph 1 '7 

Graph 18 
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J e f f  Wood 
The 1904 Leonid IIeteor Stream. 
_----1----P-l-l--------------- 

Due t o  p o o r  weather and t h e  presence o f  t he  Koon, 
t h e  Leonid IIe-beor Stream w a s  poorly observed i n  1984, Data was 
obtained f o r  only f o u r  n i g h t s  and s o  few conclusions can be arr i -  
ved ;;t regard ing  t h e  s t r e a m g s  c h a r a c t e r i s t i c s  t h i s  yea r s ,  The 1984 
Leonid- I.l,tch saw 8 observers  p a r t i c i p a t e ,  They c a r r i e d  out a, t o t a l  
o f  20 man hours o f  observa t ions ,  The observers  who took p a r t  were 
as follows: Rger Ackermann,Paul liawlings, Je@f Wood 
Darren Ferdinando,Lance Taylor,Kevin Lyford and Da 

NOV, 17-18 

O f  t h e  5 Leonid 3:eteors o f  magnitude +2 o r  b r i g h t e r ,  
2 were yellow,2 were green  and t h e  o t h e r  white i n  colour .  O f  t h e  
15  Leonid Ileteors seen,  5 o r  33*3$ had a t r a i n .  These were a11 o f  
s h o r t  du ra t ion  l a s t i n g  l e s s  than  5 seconds a f t e r  t h e  meteor i t s e l f  
disappeared,  
The 4984 B i e l i d  \ latch,  
__-p-------I---------- 

KO BieLids vere  seen i n  1984 f r o m  7 man hours o f  05- 
s e r v i n g  covering the  d a t e s  n'ovember 17-18 and 23-24. 

J -Rend te l  

(From : J : i t t e i l u n ~ e n  des lLI2: K r e ! j 4  ,28,6,1985) 
The per iod o f  t h e  Lyrids has  been used for i n t e n s i v e  

observa t ions ,  1985 was found t o  d i sp l ay  a normal Lyrid r e t u r n ,  The 
maximum ZIiR was about 15. The number o f  b r i g h t  meteors was very 
small. The observa t ions  duying the  f i r s t  h a l f  o f  t h e  n igh t  weren ' t  
very s u c c e s f u l l .  The graphs and t a b l e s  show t h e  L y r i d a c t i v i t y  and 
t h e  magnitude d i s t r i b u t i o n ,  

reached va lues  around 1 5 .  
The maximurn occurred a% Ih UT on 22 A p r i l  the ZHR 

HR Lycids 1985 ZHR April 21-22 

5 

il 22h Oh 2h P E Z  
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showers are much richer than the Giacobinids, In case of the Ciaco- 
binids, the dust cloud is concentrated in a relative smal 

Perseids Geminids Giacobinids 
Peak hourly rate 80 80 68QQ 
Integrated rate 11800 5 ~ O ~  4700 
Half-time of the shower (hours) 120 40 0.65 
No-atmosphere velocity (km/s) 60,5 '36.7 2 3 8 3  

England ( 17 I 18 : New radar techniques were teste for this oc 
E3i0E-EFsJ5ZSGI -Bank, The radar observers were ass sted by visu 
teams , but the latter experienced bad observing circumstances. 
With one set of radar equipment the first sign of Draconid activity 
was recorded between 21h09m and 21h40m (9 October) with a few echo's, 
Between October 9, 23hOlrn and October 10, QhOlm no activity eould be 
recorded at all. From Oh to lh UT, 59 echo's were counted for the 
Giacobinids. Very faint meteors dominated during the interval of 

z 0h14m to 2h28m. The radar maximum occurred at m +3m w i t h  168 
miEute, During and 

brighter meteors stron7er were 
A t  Qh UT activity 

had ceased. Auxlliarg radar 
equipment was used o determi- 
nate velocity at 22 
This was an excellent oppotu- 
nity to test the ability of 
radar apparatus to measure 
the velocity, Th 

an increas 
c t o b e r  9, 2 Q h  ET onp 

with a firs ubmaximw between 
2211 and 2311 
rates occur 
and 4h40m UT, 
of shower a c t i  

after this maximum 
JOORELL BANK 

SKALNAT~ PLESO 

The activity curves 
f o r  the radar obs 
JadreLP Bank (Eng 
photographi 

Fig,l: The curves of hourly rates ength can be exp 
of the Giacobinids 1946. d i f f e r e n t  Limits 

-_I__ 



inherent to the observational techniques, Faint meteors 
in radar work, while the photographic work reco 
meteors, The visxal work stands in between~bu~ 
cumstances in this casep the visual work comes close t o  the photo- 
graphic magnitude range (see figure I ) .  

the appea,rance of conspicuous groups of brig IW at S k a h a t k  
Pleso, For instance between 3hggm26s and 3h3 meteors of 
magnitude -1 to -7; were recorded. The main maxi 
3h53mbaceording to visual and photographic resu 
howeverp more sensitive for fainter meteors, re 
maximum a little bit earl$er, The peak at 71153~ isnBt as 
as in the visual and photographic rates, Unless t h e  rada 
were affected by instrumental selection, a ~ r o ~ o ~ n c e ~  va 
of the Bass distribution with time h 

activity; some results : 

The firs-& submaxima at 3h27m and oincided with 

Anyway observers agre of aaximum 

Rigollet (France 
Wylie (U.S,A,) 



years 1947 to 1951 to wa, eh for Draconid a > C t i ~ P i  
didn't intersect h 3; i rS i t  -these years 
t h e  descending no ia c 0 b i.y?_i- 2 i Pae r 4 9 3 
Nobody expecte any significant 3.ct-Lviky 9 ?Kith t he  
ahead o f  the c mete EToJ!E-cres 33 increasilng activity 

4 32 





by the radar of 3dgemount Resea,rch Station near Sheffield. Draconid 
activity was recorcie during 1,2 2 0.2 days , with a diffuse maxi- 
mum around 8.2 ? O e 3  October with 23ri;F meteors an hour. Some visual 
observers didn't see any activity at all, while other observers re- 
ported L I i R D s  ur, to 48. Radar observations show almost no increase 
of activity for meteors brighter than magnitude 4-5.3, the 
increase of activity occurred in the magnitude range of 5.3 to 7.6, 
The very weak visual activity can be explained by the weakness of 
the shower activity and appearance of very faint meteors. 

Earth passed the descending node of the comet 9 s  
orbit four months before the perihelion passage of cornet Giacobini- 
Zinner, on October 9 ,  1978, The posi-bion was comparable with 1939 
when no Draconid activity was seen. Meteor watches were organized 
by the WX P'ieteor Section (Eieelal no 252). The Draconidactivity was 
non-existent as in 1939. 4.1~0 in 1979 when the Earth passed the 
descending node eight months after the comedc, the Draconid observa- 
tions were negative, 

The periodicity of 6,5 years suggests 1985 being 
another Giacobini-Zinner year. The american astronomer Donald K, 
Yeornans asks a l l  meteor observelrs to be alert, The theoretical ma- 
ximum has been predicted for October 8,549 UT, this is 8 October at 
13hllm UT, Then Earth will pass 0,0329 a.u. inside the comet orbit. 
The comet will have passed 26,5 days earlier through the descending 
node, The theoretical radiant is =26QPO3 and 6 =+57209 Yeomans 
thinks that chances for a meteor orm are very small, 

On the following page we rew the passages of Earth 
through the plane of the comet orbit in igure 3 .  The ordinate ex- 
presses the distance in a.u, that Earth passed inside or outside the 
cometfs orbit, The absciss represents the number of days that Earth 
passed before or after the comet at its descending node, The scales 
of the vertical and horizontal axes arenst identical. Presenting the 
x-a,xis in a,u, on the same scale as the y-axis would require 
horizontal enlargement with a factor of about 850, The black 
represent the passages of the Earth that coincided with Draconid 
activity, Remarkable spots are 1946 and 1973 both behind the comet, 
just inside the comet orbit; at these areas the highest density was 
found, In 1952 Earth intersected the shower 500 million km ahead of 
the comet, 800000 km outside the comet's orbit, here the shower den- 
sity was much smaller, 

In 1926 Earth passed befo the comet , at a distance 
of only 7000 km from the descending nod outside the cometts 
orbit, It sh uld be noted that the law o epler stateszthat a 
net moves in its orbit with a varying ve ity such that its ra 
vector sweeps out equal areas in equal i rvals of time. This 
that a particle ejected Prom a c met with a higher velocity than it 
parent body will move ahead of the comet and get on to a highe 
orbit to be slowly catched up by the comete The fact that a hig 
concentration of Draconids is f the comet's orbit behin 
the parent body is rather puzzling, The dispersion inside the comet9s 
orbit is small. The dispersion on the dust distribution is inferior 
to the orbital dispersions for successive osculating periods of 
the comet, The high conce tration of meteoroids in a relative small 
space in the immediate vi inity of the orbit of the comet, suggests 
that this is a very young and very temporary feature. In 1972 the 
Earth intersected the shower 100000 km outside the orbit behind the 
comet. The minor activity over a much longer period may be caxsed 
by an older branch of the Ciacobinids dispersed o a much larger 
volume ( in 1.2 days Earth covers ver 3 million The d i s p ~ r s ~ ~ ~  
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of the shower is not uniform, 1939 and 1978 with the E a r t h  just 
inside the orbit and ahead of the comet, pr duced n o  m e t e o r  activity. 

In 1946 and "i33 Ear th  

1071 
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a dense belt of me 
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w i t h  a width 
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000 km and ex- 

ry material e 
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dispersed. over a verv 

Dracanid storm 6 
minor activity- cannot be excluded c 
for a meteor showey of Giacobini-Zi 
a young concentration of particles, 
passage. The existence of such a be1-t is ve 
be predicted. The comet has been strong1 
in 1985 Earth will inters c t  regions f 
which were never explored before, Observers 

Whetkr  Q~CI not the Braconids 
nual shower is rather unlikely, The -total m. 
small and concentrated in a small volume, T 
of Giacobini-Zinnes is rather s m a l l ,  T 
the meteoroids have to be d ~ s t ~ i ~ ~ ~ ~ ~  



width of 0.1 acur for each period of 6 
that w a s  responsible for the meteor storms 
produce unsignifieant l o w  hourly ratesp if 
over the o r b i t e  It w i l l .  depend on the neteor 
comet in the future whether or not suf f i  
to produce a strong annual shower, 

4 =  Orbital evolution of Cornet ~ i a ~ o ~ ~ ~ ~ i - ~ i n ~ ~ ~ ~  ----------------------------------------------- 
lowing table we gi a number sf o r b i t a , l  

elements f o r  t h  on passages of eo ~ ~ a ~ ~ b i n ~ - Z ~ n n e ~  dn-yi 
the 20th century, No details are g ; i~en  f o r  
comet wasn't observed and f o r  which no orbital eleme 
A l s o  for 1953 no observational data. a re  avaXLable, T 
ments for t h i s  year were compu ed by C,Dinwood-ie (Ha 
~~45). l 'or  the return in 19985 we use the orbital ele 
by Peomans (IPC 9351 ).The orbital elements f o r  2992 
predicted elenents by B.G,flarsden. The data f o r  all other appearances 
a r e  copied f r o m  the C~v"calogue of Cometary Orb ta by l\iarsden94th ed i -  
tion(1982). The first eolu 
passage of the cornet, then t ~ e  give the perihelion is-tp&n@e a_ in a.u, 
the eccentricity e ,  the inclination A ,  the argumen sf the perihelion 

rnentions the da e T of the perihelion 

and the l e n g t h d l  of the ascending n 

1909 nov 28 
1913 nov 2 

1933 j u l  15 0.9995 
1940 f e b  1 7  0.9956 

1959 o k t  26 0.9360 
1966 mrt 28 0.9335 

1985 sep 5 1.0283 



The last three columns,computed by Jean Neeus with 
the orbital elements, give; the distance ro between the S m  and the 
comet in a.u. when the comet is at its descending node, and the 
shortest distance between the orbits of the comet and of the Earth 
(not between the comet and Earth ), expressed in a.u. and in million 
of kilometers. The value ro indicates whether o r  not the descending 
node is inside or outside the orbit of Earth. At this node the dis- 
tance Earth-Sun varies around 0,999 a.u. The elements i,u andflare 
derived f o r  the equinox of 1950.0. 

the ascending node and perihelion. Since UJ is about l & O o ,  the 
descending node lies close to perihelion. Sincewis a little bit l e s s  
than 1 8 Q 0 ,  the descending node is crossed after perihelion passage. 
In 1985 the cornet passes through its perihelion on September 5,and 
through the descending node on 1 1  September. At the descending node 
the comet lies 1,0319 a,ue from the Sun, thus outside the orbit o f  
Earth. 

in the last columns are very s m a l l ,  In these years the orbits of 
the Xarth and the comet almost intersected. From the table we notice 
a slight increase in inclination, w increased somehov (the perihe- 
lion apnroaches gradually to the descending node) while R has been 
reduced. Yurther we see that the perihelion distance q was 0.93 a,u. 
in 1900, As said in the first paragraph, the orbit of Giacobini-Zinner 
has been perturbed each time the comet passed through the gravitatio- 
nal field of Jupiter. From 1926 to 1957, q is found to be 0.99 a.u., 
in 1959 and 1966 again 0.93 a,u. in 1972 and 1979 again very close 
to the Zarth and finally since 1985 outside the orbit of Earth,at 
1.03 a.u. from the Sun. The gravitational forces o f  Jupiter in 1910 
also reduced the eccentricity with 0,OI 2nd the inclination increased 
with 1 O. 

contracted at their perihelion, the density of the stream being ma- 
ximum. At its perihelion the dispersion (distances between all partic- 
les) is much higher. The aphelion Q s h o w  less variations than g o  
During the 20th century the minimum and maximum aphelion distances 
were 5.97 and 6.04 a.u. The aphelion of the comet lies just outside 
the orbit of Jupiter. The aphelion distance can be computed from: 

The argunentdis the angle, seen f rom the Sun,between 

For the years 1926,1940,1946,1972 and 1979 the values 

It has to be stressed that meteor showers are very 

1 + e  
Q " q 1 - e  
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!! - I) .The Upsilon Pegasi story and the wishes of many 
observers  f o r  a long l i s t  o f  radiant led us to an experiment, We 

+BOO, 3530 +460) away 
f r o m  other active radiants and t members of OUT group th 
these are newly mentioned radian got the task to find o u  
how many meteors came f r o m  during our 1984 Persefd 
observations. We only looke ps, which included th 
?!radianttr ’The mea e4) were 1 @ 

r@SpE?CtiVely, If On an find a maximum 
the first point..,, 

d 3 arbitrary- points ( 2 8 5 O  +20°,1 

think that instructive for all 9 t f a n ~ v 9  
o f  small meteor s h o ~ ~ ~ ~  : From 
or l e s s  constam% a ~ ~ i ~ ~ ~ ~ ~  
prised, D f  
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I981 Aug.11 ,22h02m ( ? )  UT: -6 meteor between Cassiopeiz. and Cygnus. 
Nikon FE, Nikkor 2 4 m  f=2.8, Film : Tri-X developed in D-19, 1 + 1 ,  
5 min +20°C. Place StormKl8. -(60°15tN,22007'E) About 20 km south 
of T u r h  by Nr.Nika Suoranta,Leiritie 11,20360 T u r k ,  Finland. 
(Note of the editor, this is the same meteor which was described i n  
WGN No 2 92-56-57 of this year.) 


