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tig om weten 
'hhe October issue - Het oktobernummer ( w r j  15: 5) 

T h i s  s'ssue w i l l  appear i n  Belgium i n  the f i r s t  week of October. Contributions 
zre  due by September 1 a t  the l a t e s t  and should be sent t o  Mare Gyssens 
(address on inside of back cover). 
Bijdragen voor het oktobernummer moeten u i t e r l i j k  op 1 September toekomen b i j  
Marre Gyssens (adres op binnenzi jde achterkaf t )  . 
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Subscrietions-Abonnementen ------- ....................... 1987 
The subscription r a t e  for  volume 15 i s  300 BEF f o r  6 issues.  Foreign readers 
should pay by international postal money order or by a t ransfer  from a postal 
g i r o  account t o  the belgian giro account 000-0688050-29 of Paul Roggemans 
(address on inside of back cover).  Checks a re  n o t  accepted and  will  be des- 
troyed a t  rece ip t .  
Het abonnement voor volume 15 kost 300 BEF (200 BEF voor VVS-Zeden in B e Z g - 2 )  
en k a n  vol  daan  worden op  postrekening 000-0688050-29 van P a u l  Roggemans 
(adres o p  binnenzijde achterkaf t ) ,  of met een internationaal postmandaat. E- 
ventuele bankkosten ( v a n u i t  Nederland) dienen voor rekening van de abonnee ge- 
nomen t e  worden;' checks worden i n  geen geval a a n v a a r d .  

Comelaints-K1 achten 
Complaints about not receiving WGN should be addressed t o  Paul Roggemans. 

Klachten over het n i e t  ontvangen van V G N  rnoeten ger icht  worden aan P. Roggemans. 

--- --------------- 
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-oproep: augustus-se 

Tabe l  1 --- Maanlicht  augustus-September 1987 

Datum 

v r i j d a g  25 September 

Nieuwe Maan: 25 j u l i ,  24 a u g u s t u s ,  23 September 
Eerste Kwartier: 2 a u g u s t u s ,  1 September, 30 September 
Vo l l e  Maan: 9 a u g u s t u s ,  7 September, 7 o k t o b e r  
Laatste Kwartier: 17 j u l i ,  16 a u g u s t u s ,  14 September 

Helaas, helaas, ... d i t  j a a r  z i j n  de omstandigheden helemaal niet  g u n s t i g  omwil- 
l e  van het storende maanlicht. De werkgroep bekwam een zeer volledige reeks waar- 
nemingen voor de jaren 1985 en 1986, vrijwel geheel t e  danken aan de intensieve 
waarnemingen verricht i n  Zuid-Frankri j k .  We vrezen n u  d a t  in tegenstell ing t o t  
1985 en 1986 b i t t e r  weinig waarnemingen zullen bekomen worden voor de Perseiden 
1987. Dit i s  bijzonder jammer voor de lange-termijn-studie van de structuur van 
de Perseidenzwerm. Daarom hopen we een maximum aan waarnemingen t e  kunnen beko- 
men ondanks de storende maan. E i n d  j u l i  en de eerste augustusnachten leveren 
geen enkel probleem om de vroege Perseidenactiviteit t e  volgen. Deze periode werd 
ook i n  1986 nauwgezet gevolgd en een vergelijking met 1987 zou hoogst interessant 
r i j n ,  In  het algemeen i s  e r  van deze periode b i t t e r  wein-ig bekend, zodat  1987 
belangrijke nieuwe informatie k a n  opleveren. 
Be volgende nachten moet men werkelijk gaan timen om de maan t e  vermijden. In  
Tabel 2 staan de gegevens over het maanlicht t i jdens de dagen rond het Perseiden- 
mximum.  

T a b e l  2 --- Perseyden e n  de maan i n  1987 

Datum 

Aug 04-05 
05-06 
06-07 
07-08 
08-09 
09- 10 
10-1 1 
11-12 
12-13 
13-14 
14-15 
15-16 

Opkomst 

15h26m 
16 48 
1 7  57 
18 48 
19 22 
19 46 
20 03 
20 17  
20 30 
20 43 
20 57 
21 14 

Ondergang 

22h46m 
23 33 
00 41 
02 08 
03 44 
05 19 
06 50 
08 1 7  
09 40 
1 1  02 
12 21 
13 40 

k 

0.63+ 
0.74+ 
0.83+ 
0.91+ 
1 .oo+ 
0.99- 
0.. 96- 
0.91- 
0.83- 
0.74-  
0.64- 
0.54- 

P 

In  de nachten 4-5, 5-6,  en 6-7 
k a n  men nog observeren na maans- 
ondergang. Nadien neemt de decli-  
natie van de maan toe waardoor d i t  
stuk lichtvervuiling nacht na nach t  
slechts weinig minuten l a t e r  boven 
de horizon verschijnt. Zo gaan niet 
minder dan 8 nachten v o o r b i j  waarin 
men onmogeKijk zonder de maan k a n  
observeren. Van 7-8 t o t  14-15 g a a t  
z o  nagenoeg heel de hoofdbrok van 
de Perse'iden verloren. Het zou 
echter jammer z i j n  om i n  die peri- 
ode helemaal geen waarnemings- 
materiaal t e  verwerven. Vermoede- 
1 i j k  zal  het maanlicht t e  fors  
hinderen i n  de nachten 7-8, 8-9, 
en 9-10. De maan s t a a t  echter l a a g  
en a l s  men zich ergens i n  de scha- 
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duw in s t a l l ee r t  dan valt  e r  bes l i s t  nog goed werk t e  doen. Pas vanaf 15-16 kan  
men de uitstervende Perseidenactiviteit volgen t o t  rond 24 augustus zonder veel 
hinder van de vervelende maan. 
Niettegenstaande de slechte omstandigheden d i t  j a a r  hopen we toch nog voldoende 
waarnemingen t e  hebben teneinde van enig idee t e  hebben van de PerseCdenactivi- 
t e i t  d i t  j a a r .  Dit geldt evgneens voor het maximum zelf d a t  voorzien i s  in de 
nach t  van 12-13 omstreeks 0 UT; d a t  zou ideaal z i j n  voor Europa, ware het niet  
d a t  de maan zo fel stoorde. Aangezien d a t  vele waarnemingen lang voor of na het 
maximum zullen doorgaan i s  het hoogst aangeraden om de radiantpositie op  voor- 
hand op t e  zoeken i n  het visuele handboek. 

2 .  De 6 en t-Aquariden 
Tijdens de waarnemingen van 1986 vie1 vooral eind j u l i  en begin augustus de hoge 
a c t i v i t e i t  op van de Aquaridenradianten. Tijdens de laa t s te  week van j u l i  en de 
eerste week van  augustus overtroffen deze Aquariden de Persei'den i n  a a n t a l .  Door 
de minder goede omstandigheden i n  Belgie is d i t  hier wellicht niet  eerder opge- 
vallen. Wat we1 o p v a l t  na de waarnemingen i s  d a t  de meeste waarnemers b l i j k b a a r  
veel las t  hebben met de ident i f ica t ie  van h u n  meteoren a l s  Aquariden. De complexe 
radiantstructuur s t aa t  laag aan de heme1 i n  een gebied d a t  hier meestal nogal  
ster-arm i s  gezien door de nevelige lucht i n  onze contreien. Ofwel meldt men hele- 
maal geen Aquariden, of anderen noemen a l l e  meteoren u i t  zuidelijke richting 
Aquariden. Men moet zeer krit isch klassificeren, zeer goed weten waar de radiant 
s taa t  en ook refereren aan de geometrische kenmerken van de Aquaride-meteoren : 
d i t  betekent d a t  men moet le t ten op de beweegrichting, de hoeksnelheid i n  ( O ) / s  

en dus ook op de spoorlengte i n  ( O ) .  Men k a n  d i t  jaar de aandacht een beetje ver- 
leggen naar  deze Aquariden. Men mag echter niet  nalaten did goed voor t e  bereiden 
w a n t  onze waarneiners hebben onvoldoende eriiaring met dc Aquaridenradianten, l ee r t  
de praktijk.  

-------------- -_----- 

3.  De K-Cygniden 
Een K-Cygnide t rek t  de aandacht vooral door z ' n  u i t e r s t  trage beweging : een 
"snelle" meteoor kan  dus noo i t  een K-Cygnide z i j n .  Het aanta l  K-Cygniden i s  
gering, doch de radiant passeert b i j n a  door  het zenit .  Sedert 1980 i s  elk j a a r  
a1 aandacht gespendeerd aan deze zwerm. Er werden f l i n k  wat meteoren van deze 
zwerm gefotografeerd, twijfel over de echtheid v a n  deze zeer bescheiden en vrij  
onopvallende zwerm i s  e r  dus n ie t .  Dit j aar  zijn de omstandigheden ideaal. A l -  
hoewel de eers te  twee weken van  de K-Cygnideactivi t e i  t g r o n d i g  verstoord worden 
door de gloed van het maanlicht, zal de beste periode voor deze K-Cygniden, om- 
streeks 18 augustus, vrijwel ideaal z i jn .  Het i s  dus n u t t i g  om d i t  j a a r  waarne- 
mingen t e  plaatsen in de derde week van augustus. Het zou erg n u t t i g  z i j n  voor 
de studie van de K-Cygniden. 

--------- ----- 

4 .  Het inzenden van waarnemingen 
Aan de waarnemen alleen a1 k u n t  u veel plezier beleven. De voldoening wordt nog 
groter indien u behalve het werk ten velde ook een stuk van  de voorberei~ing t o t  
verwerking onderneemt. Lever met uw waarnemingsformul ieren een samenvattende 
tabel af met een uurfrequentietabel (z ie  jaarverslag 1986 i n  E N  2 5 : 3 ) ,  sa -  
men met de magnitudeverdeling per zwerm per nacht. Zend a l l e s  i n  aan de leider 
van  de visuele sect ie ,  Glenn Ticket (adres zie cover), Verzorg uw verslag en 
zend uw waarnemingen eind augustus aan Glenn Ticket zodat  op  korte termijn een 
activiteitenverslag k a n  worden voorbereid. De formulieren van September worden 
midden oktober verwacht. 
Personen die een geslaagde act ie  achter de r u g  hebben, kunnen b i j  deze gelegenheid 
eens een verslagje schrijven voor WGN. Zend d i t  t e r  p b l ica t ie  aan 
Alvast veel succes met de zomeractie ! 

- -------- -- -- -- -------- -_-- -- _ _  
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ie-oproep: radiowaarnemingen 
Jeroen Van  Wassenhove 

Begin augustus komen de t-Aquariden aan 
radiant van deze kleine zwerm klimt max 
6 = -15'). De waarnemingsomstandigheden 
( n o o r d )  levert zelfs  geen re f lec t ies  op 
stippen i n  UT):  

h h h  

h h  h 

h h  h 

z: 22 -2 -5 

zw: 22 -1 -5 
w: 22 -3 -5 
NW: 1 -5 h h  

bod, met een maximum rond 5 augustus. De 
maal 24' boven de horizon ( a  = 338?0, 
worden nooit optimaal. EGn richting 

De waarnemingsperiodes z i  j n  ( a l l e  t i  j d -  

N: - 
h h  NO: 22 -2 

0: 22 h h h  -0 -5 

h x  h zo: 22 - 1  -5 - 
Midden j u l i  verschijnen de eers te  Perseyden reeds; de laa t s te  omstreeks 20 augus- 
tus .  Het maximum val t  rond 12-13 augustus. Onderstaande f i g u u r  t oon t  de radiant- 

90 beweging v a n  de Persei'den. Ver- 
80 geet niet  d a t ,  GGnmaal de r a d i -  

a n t  hoger komt dan 70', de voor- 
70 waarde t o t  re f lec t ie  zeer moei- 
60 l i j k  vervuld wordt. Het a a n t a l  

ref lect ies  per u u r  za l  i n  die 
periode (4h- 7h) dan ook p i j l -  

40 snel dalen. 
30 Vorig j a a r  leverde de Persei'den- 
2 0  actie 50% van a1 het waarnemings- 

materiaal van 1986. I k  hoop d a t  
iedereen d i t  j aar  terug van de 

Indien de uurfrequenties extreem 
hoge waarden bereiken, geef dan 
priori t e i  t aan de signaal sterkte 
en l a a t  het t i j d s t i p  vallen. Be- 
eindig ook uw waarnemingen niet  
onmiddellijk na het maximum van 

60 

10 

0 p a r t i j  z a l  z i j n ,  
120 140 160 180 200 220 240 

Figtlur --- De radiantbeweging van de Perse iden .  
Hor izontaa l  s taat  h e t  azimut en  ver-  
t i c a a l  de hoogte  van de r a d i a n t .  De 
c i j f e r s  i n  de g r a f i e k  verwi jzen  n a a r  
de corresponderende d a t a .  

e Persei'den, maar l u i s t e r  nog enkele dagen langer (bijvoorbeeld t o t  18 augustus). 
De waarnemingsperiodes zi j n :  

h h  h h  Z: 22 -2 e n  9 -14 

zw: 7 - 1 1  - 19 
w: 7 -10 -0 

h h  h 

h h h  
- 

NW: 7 h - 2 4  

h h h  N: 7 - 1 1  -4 
NO: 8 h h h  - 1  -4 

h h  h 0: 12 -1  -4 
h h  h ZO: 16 -5 -3 - 

Tot s l o t  nog enkele waarnerningstips: 
- Vraag t i  j d i g  uw waarnemingsformulieren (gra t i s )  aan;  
- Vooraleer j e  u w  waarnemingen s t a r t ,  k i j k  uw opstelling nog eens g r o n d i g  n a ;  
- Vul  steeds uw waarnemingsformul i e r  voZZedig i n ;  
- Vorig j aar  werd e r  een vrij  hoge a c t i v i t e i t  geregistreerd op 2 au ustus rond de 

- Laa t  uw waarnemingen niet  i n  de kast liggen, maar stuur ze t i j d i g  op (voor de 

Veel succes! 

middag ( l Z h  UT) . Luister a1 s het k a n  ook even op die d a g ,  rond  12 8 UT. 

15de van de volgende maand). 
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Weekend de mate 
Hasselt - n 987 

Paul Roggernans 

In het vorig nummer vonden de Belgische abonnees een inschrijvingsformulier voor 
het  geplande weekend. Buitenlandse amateurs z i  j n  evenzeer we1 kom. Zi j  kunnen een 
inschrijvingsformulier bekomen b i j  de werkgroep meteoren. 
De laa t s te  jaren i s  e r  een opvallende daling v a n  het aantal deelnemers aan ama- 
teursbijeenkomsten. Slechts 10% van de leden van de VVS neemt a f  en toe deel aan 
een bijeenkomst, doch ook hierin b l i j k t  j a a r  na j a a r  een dalende trend. Voor de 
meeste mensen i s  de verplaatsing t e  tijdrovend, a l s  men ‘ s  morgens vroeg op moet 
om na een vervelende t re inreis  aan t e  komen halverwege een voordracht en dan na 
enkele uren weer op de loop moet gaan om de t re in  t e  halen. Men heeft nauwelijks 
de kans om met collega amateurs t e  spreken. Qrganisatorisch zijn de VVS-bijeen- 
komsten ook niet  bepaald goede voorbeelden. §oms bleek de z a a l  onvindbaar, o f  
was de zaal t e  klein, of men z i t  helemaal niet  rustig en wordt gestoord door  
andere ac t iv i te i ten ,  Na herhaaldelijke slechte ervaringen b l i j f t  men thuis.  
Bestaat  er een andere formule die tegemoet komt aan de verwachtingen v a n  de deel- 
neme rs ? 
Jarenlang kennen we de internationale meteorenweekends, een S U C C ~ S  waar deelnemers 
van ver naar  toe komen, I n  Nederland bestaat de bek 
ke t  vosrjaar, een succesri jke weekendbi jeenkomst wa 
he t  meteorenweekend in oktober vorig jaar stelde L u  
der amateurs t e  organiseren i . p . v .  een dag  der amateurs. 
middels voorbereid en bi j vele amateurs gunstig o n t h a a l d  
d a t  het een succes z a l  worden, Wat z i jn  de voordelen van  deze nieuwe formule? 
.. De verplaatsingskosten : het loont de moeite om g I d  t i j d  en moeite t e  spende- 

bi jeenkomst in 
len naar  u i t k i j  

ren om naar d i t  weekend t e  komen. Wie het hele weekend b l i j f t  heeft 30 uren 
t i  jdens d i  t weekend. A1 l e  amateurs bl i jven samen, ook t i jdens de maal tl” jden 
k a n  men van gedachte wisselen, I s  Avonds i s  e r  t i j d  t o t  wanneer men zijn slaap- 
vertrek wil opzoeken. Alles gebeurt i n  hetzelfde gebouw. Toevallig heeft de 
NMBS n u  ook het weekendretourbiljet gereduceerd; je  betaalt  60% van de normale 
p r i j s  voor de eerste persoon en volgende medereizigers betalen 40% ! Bovendien 
proberen de organi satoren t e  bemi ddel en om een soort v a n  carpool i n g  t e  o rgan i  - 
seren. Verplaatsingskosten kunnen geen reden meer zijn om een gans weekend 
weg t e  b l  i jven van een amateursbi jeenkomst, 

- Organisatie verb1 i j f  : j e  k u n t  wernachten aan  een spotpri j s  ?t maal t i  jden z i j n  t e  
bekomen aan een zeer redelijke p r i j s .  Het gebouw waar de zaak  doorgaa t  i s  modern 
en zeer goed ingericht. Restaurant, b a r ,  vergaderlokalen en slaapkamers z i j n  
volledig t e r  beschikking van de VVS, Men moet weliswaar op  voorhand inschrijven 
(reserveren) voor de maaltijden en voor de overnachting, doch d i t  garandeert 
een vlotte organisatie. Er worden diverse mogeli jkheden geboden : ruil beurs, 
tentoonstelling v a n  eigen werk, vergadering in afzonderl i jke lokalen en n a t u u r -  
l i j k  het programma met voordrachten zoals men d i t  kent van  de vroegere Dag der 
Amateurs. Wat d i t  laats te  betreft  wordt gestreefd naar  een niet  overladen pro- 
gramma met vooral ‘ s  avonds veel t i j d  voor informele contacten, Er z a l  t e r  
plaatse gezorgd worden voor de b a r  en voor ruimte waar men gezellig k a n  z i t ten 
praten. Het hoofddoel i s  immers gericht op het verbeteren van de onderlinge 
cantacten en samenwerking tussen amateurs El keen z a l  een naarnplaatje ontvangen 
z o d a t  men weet wie wie i s .  

We hopen d a t  vele werkgroepleden zullen inschrijven. S c h r i j f  n u  i n ,  wan t  het 
weekend zou we1 eens uitverkocht kunnen geraken. Dit i s  voor u misschien de goede 
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gelegenheid om de bekende namen u i t  VGN persoonlijk te  leren kennen en om uzelf 
beter t e  integreren in de werkgroep. We hopen u d a a r  t e  kunnen ontmoeten, Tot 
ziens i n  Hasselt o p  7-8 november ! 
B i j  deze gelegenheid doen we ook een beroep op werkgroepleden die willen helpen 
b i j  de praktische organisatie. Neem contact op met de werkleider ! 

(vervold van pagina 103) 
Vehvolgem bateden  we uunduckt uun zLLidQRijhe zwemen undm de vonm vun M e  bij- 
chugen vun led6 Wood. ti& bake@ &en de ~ - P ~ ~ o v L i d e n ,  de y-Notuniden en de 6-Puvo-  
n i d w  die vun k i e W  ntLtu&jh vLielt wuwtneembm z i jn .  T m i j L  de lua,%,3k~ fwee 
u n  eendeh zwukke u o t i v a e a  vemhnen, wend de e m t e  ontdeLt ;t i jdeu aolLtine- 
wumnemingen i n  7 9 8 6 ;  dit o n d m h e e p t  nagmu& h e t  belung van dehgefijhe ubnen- 
v&ein - i& onvenwuch& iA u L t i j d  mogelijh. 
De hooljdbnok vun dit nummen A e m  LLi;tgebtlQ.ide a t u d i e  VUM Petm Bhown U V Q h  de 
PeaQJiden 7 9 8 6  i n  Cunuda. Veuckieeende menhwuwtdige kmukt&.tiehen volgend lLit 
de gedune wumnemingen wmden v e m e l d  en vmkewLingen voohgeAkeLd, Opvdend uun 
de PweXden 1 9 8 6  vond Peten Bnown heX ontbnehen vun z ~ m  heldehte meLeohen. 
Zn de nubttiek MUmnekngAhU&&en horn2 hex j uwtvmlag  7 9 8 6  vun de Nooue Mekeo- 
nengnuep UUM bud aRnooh nugekomen he!au&u;ten vun de Geminiden en de U 4 ~ i d e n  LLit 
Finlund. 
Zn dc tLubhieh m e A  aumenvcc;ttingen lLLt de VUWWUWL hebben we gekazen waun v i j h  
&h& die venbund houden m& i n  dit nummen behunddde ondmenpen. Twee gaun 
ovm de v e w d c h u p  ;tunsen bepudde hum&en en b e p d d e  zwetlmen, EEn uvetl  mete- 
omnntonmen en ;twee ovetl dc u a u p h u n g  van de Gemivtiden. 
T e f i L o h %  vo&gen enhele koMe bet t i ch im,  wmondett een b&unghijhe opxoep vun 
PuUe R o g g e m c w  vootl  w.ie in 1 9 8 8  de PettcleZden w 2  wadnnemen vunLLik Zuid-FnunWjk! 

Marc Gyssens 

ti r 
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Prospects for an Enhanced 
&-Geminid Shower in 1987 
Duncan Olsson-Steel (Lund Observatory) 

~ 

It appears likely that comet Nishikawa-Takamizawa-Tago, a long-period comet which passed perihelion in March 
1987, is the parent of the e-Geminid meteor shower. If this comet is in fact the parent, then there is a good 
chance of a strong meteor shower or even a storm in October 1987. 

1. Introduction 
Comet Nishi kawa-Takamizawa-Tago ( 1 9 8 7 ~ )  was discovered in January 1987, a b o u t  

" two months before i t  passed perihelion on March 17 .  The orbital  elements of  the 
comet were determined t o  be (1) (epoch 1950.0):  

--..------------ 

Perihelion distance 
Eccentricity e = 0,995259 
Inclination i = 172f2385 
Argument of  perihelion w = 200t4009 
Longitude of ascending node C? = 175f3102 

q = 0.869380 AU 

Calculating the theoretical radiant of t h i s  comet ( i . e .  the radiant with which 
meteors would appear i f  they intercepted the Earth moving in the same direction 
as the comet a t  the position of  closest  approach t o  the Earth's orb i t  (2 ,3 ,4 ) )  
one finds the following radiant: 

Date October 7 

Declination 6 = +28' 
Right ascension a = 93" 

Pre-atmospheric velocity 03 
V = 71.8 km/s 

T h i s  cometary radiant may be compared t o  the observed &-Geminid r a d i a n t ,  as 
shown i n  the Table: 

Table --- Observational data about the €-Geminid 
radiant. 

References 

The cometary radiant i s  apparently in excellent agreement with the observed ra- 
diant.  The offset  i n  the times of ac t iv i ty  would be due t o  the meteoroid stream 
having s l igh t ly  different o r b i t a l  elements t o  those of  the comet, such t h a t  the 
stream intersectsthe Earth abou t  10-15 days a f t e r  the closest  approach by the 
comet's o rb i t .  The difference of about  10" i n  the values for the r i g h t  ascension 
would be expected due t o  diurnal motion of the radiant j u s t  below aa = l"/day; 
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an observed nio'lion of  aa = 0?77/day has been reported, with n6 = 0:O ( 7 ) .  
The October closest approach between the E a r t h  and  the comet's p a t h  occurs with 
a minimum geocentric distance of 0.048 AU. About July 21  there i s  another approach 
a t  a wider separation (0.117 A U ) .  The theoretical r a d i a n t  for t h a t  date i s :  

Perihelion distance 
Right ascension 
Declination 
Pre-atmospheric velocity 

July 2 1  
a = 35" 
6 = +19" 
V = 72.2 km/s 

03 

A l t h o u g h  a consideration o f  j u s t  the observed radiants given above a n d  the come- 
tary radiant in October might be t h o u g h t  t o  prove the genetic relationship between 
comet 1987c and the E-Geminjd meteor shower, in f a c t  there i s  another comet which 
renders a similar radiant: th i s  i s  comet 1964 VI I I  PIIkeya ( 3 ) .  The theoretical 
radiant for  t h a t  comet i s :  

Perihelion distance 
Right ascension 
Declination 
Pre-atmospheric velocity 

October 23 
a = 107" 
6 = +27"  
V = 70.4 km/s 

m 

Thus considering only the radiants i t  would appear that  1964 V I I I  might be a 
better candidate as the parent. 
In investigating the origin of meteor showers i t  i s  conventional t o  compare the 
stream o rb i t  with t h a t  of the comet by means of the D-criterion invented by 
Southworth a n d  Hawkins ( 8 ) .  On t h i s  basis, or using the revised discriminant of  
Drummond ( 9 ) ,  there i s  l i t t l e  t o  choose between the two comets, although 1987~  
does give a s l ight ly  better f i t  ( 1 0 ) .  Similarly a direct  comparison of the direc- 
tion of  perihelion of the €-Geminid stream with t h a t  o f  each of the comets shows 
a s l igh t ly  more favorable f i t  t o  t h e  parameters of 1987~  ( 1 0 ) ;  nevertheless there 
i s  insuff ic ient  difference for one of the other t o  be definitely asserted as be- 
ing the parent. 
However comet 1987c has a conclusive advantage in i t s  candidature in one very im- 
portant aspect, as follows, The approach of the Earth t o  the orbi t  of 1964 VIII 
on October 23 i s  a t  a geocentric distance of 0.122 AU whereas on July 10 i t  makes 
z much closer approach: t o  within 0.044 A U .  Thus a stronger shower would be ex- 
pected i n  July, as has been previously pointed o u t  (3 ,9 ,11)& One possible reason 
f o r  the non-observation of a shower in July i s  t h a t  the radiant t r ans i t  i s  a t  
a b o u t  07h00m local solar time, and hence i t  would n o t  be easi ly  observable in the 
Northern Hemisphere using visual or photographic techniques; however th i s  does 
n o t  explain the absence of radio observations, or visual detection from the 
Southern Hemisphere. In  contradistinction t o  1964 VIII, the p a t h  of 1987c makes 
i t s  closest  approach t o  the Ear th  in October when the €-Geminid shower i s  seen and 
i t s  more dis tant  approach in July when no shower has been detected. I t  therefore 
appears t h a t  1987c i s  the most l ikely of the two t o  be the parent of the E-Gemi- 
nids. 

3, The prospects for October 1987 
If comet 1987c is the parent of the €-Geminid shower, then obviously there i s  a 
chance of enhanced act ivi ty  th i s  year. The comet passed the position in i t s  o rb i t  
equivalent t o  the October close approach by the Earth on February 18, 1987: thus 
the comet preceded the Earth t o  that  point by 230-240 days. A t  t h a t  point the 
heliocentric distance of  the comet was 0.983 AU a n d  t h a t  of the Earth will be 
0.999 A U ,  so t h a t  the comet's p a t h  i s  0.016 AU nearer t o  the Sun  a t  the position 
o f  closest approach. Those meteoroids which s t r ike  the E a r t h  will therefore be 
lagging behind the comet a n d  outs ide  of  i t s  o r b i t ,  and  these conditions (behind 
and  outside) have been shown by Yeomans ( 1 2 )  t o  resul t  in spectacular showers or 
storms o f  the Leondds when the position of the parent comet (P/Tempel-Tuttle) i s  

------- --- ..................... 
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compared t o  t h a t  of the Earth a t  each shower. I n  view of t h i s  i t  appears 
t h a t  there will be an enhanced €-Geminid shower in October 1987; for  more 
t a i l s  of the encounter conditions, see ( 1 0 ) .  

ikely 
de - 

One f ina l  question which m i g h t  be asked i s  when the presently-observed me eors 
were released by the comet? I f  one assumes t h a t  s ign i f icant  meteoroid release 
by a cometary nucleus does not begin unt i l  i t  comes within 3 AU o f  the Sun then 
such release by 1987c began about 190 days prior t o  perihelion passage, or a b o u t  
160 days before the comet passed t o  position equivalent t o  the October close 
approach. T h u s  meteoroids released i n  the present apparition cannot l a g  the co- 
met by 230-240 days, a n d  wiZZ not  be observed t h i s  year:  any observed meteors 
must have been ejected by the comet on a previous passage t h r o u g h  the inner so- 
l a r  system. From the values of q a n d  e given in the Introduction, the period of 
1987c i s  of the order of 2500 years ,  so t h a t  any observed meteors will have been 
on f ree  o r b i t s  for  a t  l e a s t  t h a t  long. 

4. Concl usions 
I t  appears l ike ly  t h a t  comet Nishikawa-Takamizawa-Tag0 ( 1 9 8 7 ~  ) i s  the parent of 
the €-Geminid meteor shower, I f  th i s  i s  the case then enhanced meteor a c t i v i t y  
would be expected t h i s  year,  Although the closest  approach by the Earth t o  the 
comet's o r b i t  occurs on October 7 ,  the shower has previously been observed in 
the period October 14-27. A meteor watch over t h i s  e n t i r e  three-week period i s  
therefore recommended: since many observers w i l l  be monitoring the sky for  Dra- 
conid (a l so  called Giacobinid) a c t i v i t y  a t  the e a r l i e r  date ,  a n d  f o r  the Orionids 
later i n  the m o n t h ,  i t  seems unlikely t h a t  any strong shower wouTd be missed. 
The a u t h o r  w o u l d  be pleased t o  receive any reports o f  €-Geminid a c t i v i t y .  

-------------- 
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graphy: See what you will get 
Chr i s t ian  Ste yaert 

A method is described to determine in advance which part of the sky will be covered by a camera during a 
photographical meteor watch. This is in fact the opposite of the astrometric problem. 

In planning meteor photography, obviously the direction of the camera axis has 
t o  be selected.  In the case of simultaneous photography, t h i s  direction will be 
determined by the commonly photographed area a t  the height of a b o u t  100 km.  
Otherwise, the photographer i s  f ree  t o  d i r e c t  his camera, b u t  the following e le -  
ments should be considered: 
- the distance of the photographed f i e l d  from the act ive r a d i a n t ( s ) ;  
- the presence of the Milky Way, which can decrease the maximum exposure time; 
- the elevation of the camera ( lo s s  in l imiting magnitude a n d  increased l i g h t  

pollution a t  lower elevation ) 
I n  order t o  make a choice,the photographer would l ike  t o  see in advance which 
p a r t  of the sky he will obtain with a given camera. This i s  possible by now in 
using a micro-computer, a s t a r  catalogue on disk,  and  a p r i n t e r / p l o t t e r  or a 
graph. 
The projection of a 35 mm camera with a commonly used lense (50 mm -28 mm)  i s  of 
the geometric type, i . e .  great c i r c l e s  are  mapped as s t r a i g h t  l i n e s .  The projec- 

t i o n  i s  f u l l y  determined by the 6 plate 
constants: 
A,D: right ascension and  declination of 

the camera axis i n  degrees; 

I K: focal length i n  mm;  
c,$: abscis a n d  ordinate of the camera -------_ axis a t  the center of the frame ( m m )  
p :  rotation angle i n  degrees. 
Most of these constants are  i l l u s t r a t e d  
i n  Figure 1. 
When the camera axis  i s  fixed on a equa- 
t o r i a l  m o u n t ,  A a n d  D can be s e t  d i rec t ly  
and p = 0 .  More l i k e l y ,  a meteor camera - 
i s  mounted alt-azimuth on a normal tr ipod Figure 1 --- The p l a t e  cons t an t s .  

The X-axis i s  parallel  t o  the horizon a n d  the Y-axis i s  the ver t ical  t h r o u g h  the 
center  of the plate .  The a z i m u t h  AZ and the elevation h w i l l  be s e t .  Knowing 
place and time, A ,  D and p have t o  be calculated.  
Formulae a re  readily available f o r  converting ( A Z , ~ )  in to  ( A , D )  a n d  vice-versa, 
b u t  p poses a problem. I n  f a c t ,  i n  the c lassical  spherical t r i a n g l e ,  t h i s  angle 
has not even been given a name! 

p Figure 2 - The elements of 
t r i a n g l e  : 

P: North Pole 
Z:  z e n i t h  
S: ob jec t  ( p l a t e  
$: l a t i t u d e  
H: hour angle  

the 

cen 

s p e r i c a l  

. t e r )  
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The sine law gives the answer: 
sin(-p> 
cos (9 cos  D cosh 

sin Az - sin H -- - - 

The minus sign i s  due t o  the convention adopted i n  Figure 1. (The ambiguity a -  
b o u t  p from knowing only sin p can be avoided i n  using a vectorial  procedure.) 
Let us i l l u s t r a t e  t h i s  w i t h  an example, We p l a n  t o  photograph with a standard 
camera on Ju ly  20, 1987 from A = 6" and (9 = 44" (Provence, Southern France) 
around 23h UT. During t h a t  period we can count on the a c t i v i t y  o f  the 3-Capri- 

I 
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Figure 4 --- Plot of the sky for St,-Michel, J u l y  21, 1987, l h  UT with A = 328:8 
D = O : O ,  K = 180 mm, c = 65 mm, f = 43 mm and p = 10?7 
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cornid and 6-Aquarid showers. I n  order t o  a1 
we would like t o  photograph not  t o o  fa r  from 
even a t  culmination, n o t  so high in the sky. 
As a f i r s t  attempt, we take Az = 330" and h 
yields:  A = 309O.9,  D = t Z ? 9  and p = 21:l. A 

ow a good radiant determination, 
the radiants. However, they are,  

45" for the camera direction. This 
typical print  of  the full  negative 

would measure 130 x 86 mm, compared t o  the 36 x 24 mm of  the negative. This means 
a l inear  enlargement of 3 . 6 ,  or an effective foca l  length J( = 50 mm x 3 .6  = 180 
mm. Figure 3 shows the plot of w h a t  will be obtained. The Becvar s t a r  catalogue 
has been used. The " X "  indicates the position of the a-Capricornid radiant. The 
two short lines a t  the bottom and  t o p  of the frame give the direction o f  the me- 
ridian through the center of the plate. The brightest s t a r  i s  A l t a i r  and the t y p -  
ical  shape of Delphinus i s  easi ly  recognized. The original choice turns o u t  t o  
be suitable.  
Later on the same night, we can t r a c k  more or less the radiants. The set-up for 
l h  UT could be as in Figure 4: Az = 345", h = 45". 
We also want  t o  discuss the relation of the problem we discussed with astrometry. 
The astrometric problem i s  actually the opposite o f  the map d rawing  treated here. 
Given an exposure, astrometry i s  concerned w i t h  identifying the 6 plate constants 
T h i s  i s  a longer, i t e ra t ive  process. The Photographic Meteor Data Base ( P M D B )  
l i s t s  the plate constants of a l l  exposures. Making a plot w h i c h  overlays with 
the print  i s  then straightforward. 
The au thor  i s  prepared t o  provide plots like Figures 3 and  4 t o  anyone interes- 
ted i n  planning his or her photographic action. 
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Chris f ia n St e y a e r t 

In this article, the results of an experiment are discussed that was set up to determine the accuracy of reflection 
duration estimates in radio meteor observing. 

1. Introduction 
On the radio meteor observing form, a u d i o  observers o f  meteor reflections are ask- 
ed t o  qive an estimate of the duration o f  the reflection. The duration i s  very 

--------------- 

important (more important t h a n  the signal stren 
- the visual magnitude of a meteor; 
- the population index o f  a stream. 
There are more shorter d u r a t i o n  reflections,  as 
The purpose of the experiment described i n  th i s  
ref 1 ec t i  on durations were suf f i cient 1 y accurate 
f o r  a l l o w i n g  s t a t i s t i ca l  calculations about the 

t h ) ,  as i t  re la tes  t o :  

there are more fa in te r  meteors. 
a r t i c l e  i s  t o  f i n d  o u t  i f  the 
y estimated by various observers 
meteor p o p u l a t i o n .  



115 

2.  ------- Setue 
Three observers were asked t o  estimate the d u r a t i o n  o f  " a r t i f i c i a l  "reflections,  
as generated by a computer loudspeaker. In order t o  come as close as possible t o  
rea l i ty ,  b o t h  the time between the reflections and  the d u r a t i o n  were exponential- 
l y  distributed. 
Two intervals of 10 minutes, the f i r s t  w i t h  on average 5 reflections per minute, 
the other w i t h  10 reflections per minute were recorded on tape w i t h  a simple 
condensor microphone. These rates were told t o  the observers u p  f ron t .  There was 
also some background noise, due t o  the computer f a n  a n d  act ivi ty  i n  the room. 
The a r t i f i c i a l  reflections were o f  constant amplitude and  the tone varied random- 
ly between 600 and 1000 Hz. Hence, the d u r a t i o n  was sharply defined, better t h a n  
in the case of real meteor reflections.  A computer l i s t i ng  w i t h  the time inter-  
val duration up  t o  0 .01 s was generated for checking afterwards. The participants 
were asked t o  observe as usually, n o t i n g  time and d u r a t i o n .  

A t  f i r s t ,  the observers remark- 
ed t h a t  the fas tes t  reflection 
rate  (10 per minute) gave pro- 
blems i n  n o t i n g  down the requir- 
ed de ta i l s .  Due t o  t h i s ,  some 
reflections were missed. Each 

0 0 0 0 0  00- 

0 0 0 o u u n  m m o o  u 

-2 -1.6 -1.2 -0.8 -0.4 0 
- 

0 . 4  

Figure 1 '--- Results of the reflection dura- 
tion experiment. On the horizontal scale is 
the logarithm of the true duration and on the 
vertical one the logarithm of the estimated 
duration. 

(LG = Luc Gobin,  MD = Maurice Demeyere, JV = 

observer has established classes 
for the short durations. The re- 
levant values are: 0 . 1  s,  0.25  s s  
0.5  s ,  0.75 s ,  1 s ,  1 . 5  s, 2 s ,  
2 . 5  s and 3 s. S t i l l  longer du-  
rations were rounded t o  the se- 
cond. The figure shows the re- 
su l t s  on a logarithmic scale ,  
as the s t a t i s t i ca l  calculations 
are based upon  the logarithms 
of the durations, Accordingly, 
an e r ror  of 0 .5  s on a 3 s re- 
f lection i s  r e l a t i  
portant than  0 .1  s 
turns o u t  t h a t  a l l  
dates systematical 
mate the d u r a t i o n .  
below, the resul ts  

Jeroen Van Wassenhove 

Table 1 --- Comparison between true and estimated 
duration. 

true dur. ( s )  est. dur. ( s )  

vely less  i m -  
on 0 .5  s .  I t  
three candi- 

l y  overes t i -  
I n  Table 1 
are l i s t ed  

1. 

Unfortunately the errors  cannot be reduced t o  a simple s h i f t  or constant factor 
between the true and estimated dura t ion .  The regression l ines  on logarithmic 
scales given by: 

log Test = a + blog Ttrue 
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were determined as i n  Table 2 ,  below. 

Table 2 --- The parameters of the regression lines. 
p :  correlation coefficient 
u': unexplained variance after the re- 

gression 

Only when coefficient b would be sufficiently close t o  1, further calculations 
can be based upon  the results without needing empirical corrections. 

Most people have a bad percep- 
tion of short durations ( n o t  
above 1 s ) ,  as they have no re- 
ference duration in mind; a du- 
ration of 1 s i s  quite long. 
The way t o  overcome this  problem 
i s  t ra ining,  listening t o  a n d  
memorizing durations of a spe- 

e r c i f i c  l e n g t h .  Hence a tape will 
e lbe made were f i r s t  the duration 

i s  spelled o u t ,  followed by the 

whole range of durations. Next, 
some reflections of u n k n o w n  du-  
ration will be given, followed 
by the  correct duration. 

1me ref lect ion,  a n d  this  fo r  the 

Figure 2 --- Electronical timing of the re- 
f l e c t i o n  duration. 

The duration of a reflection can also be timed electronical ly ,  and  displayed t o  
the observer (e .g .  t o  0 .01 s ) .  (See Figure 2 . )  

elation etween 

Jeroen Van Wassenhove 

In this article, the relationship between the echo duration and the visual magnitude of a simultaneous radio- 
visual meteor is examined. A linear relationship between the visual magnitude and the logarithm of the echo 
duration seems to fit rather well. 

1. Introduction 
In 1931, Schafer and  Goodall suspected a relation between the so-called "night 
time E-region abnormalities'' and meteoritic ionization, b u t  they could n o t  prove 
i t  conclusively due t o  magnetic disturbances (1).  One year l a t e r ,  by observing 
the Leonid shower, they were able t o  confirm i t .  

-- - ------------ 
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The following years, other observers also invistigated th i s  subject, e.g.  Mino- 
hara a n d  I t o  i n  Japan;  Mitra, Syan a n d  Ghox i n  I n d i a ;  Quack and  Pickard . . .  Af- 
t e r  World War 11, Hey and Stewart also noticed th i s  relation ( 2 ) .  
I n  the early f i f t i e s ,  several workers treated the relation between visual mag- 
nitude and echo duration of a meteor i n  de ta i l .  Extensive investigations, by 
means of simultaneous rad io  and  visual observations, were carried o u t  by L ind-  
b l a d  ( 3 ) ,  Millmann a n d  McKinley. 

2 .  Observational results . . . . . . . . . . . . . . . . . . . . . . . .  
I n  1986, two observers were able t o  t o  carry o u t  simultaneous work. In August, 
Jeroen Van Wassenhove made rad io  observations (forward sca t te r )  of  the Perseids 
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Figure 1 --- 
1 3 5 

Visual magnitude - echo duration relation- 
ship for Jeroen Van Wassenhove (Puimichel, 
France, August 1986). On the horizontal 
axis is the (uncorrected) visual magnitude, 
on the vertical the logarithm of the echo 
duration. 

a t  Puimichel, France. He looked for  visual coincidences. I n  th i s  way, 64 r a d i o -  
visual meteors were obtained. This resulted i n  the following relat ion,  obtained 
by linear regression analysis: 

w i t h  correlation coefficient p = -0.83, where T i s  the echo d u r a t i o n  and T the 
uncorrected estimated visual magnitude o f  the meteor. T i s  expressed i n  seconds. 
I n  October, Christian Steyaert went t o  Puimichel and  carried o u t  r a d i o  obser- 
vations (forward sca t te r )  of  the Taurids. He also estimated the magnitudes of 
the visual coincidences. This yielded 26 simultaneous meteors. The estimated 
magnitudes were corrected for the zenithal distance w i t h  the formula: 

MZ i s  the zenithal magnitude, i . e .  the magnitude the meteor would have when seen 
i n  the zenith. 

log T = -0.182 MV + 0 .288  

MZ = MV - 5 log  Cos z 
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With th i s  corrected data, we found the following relationship: 

w i t h :  
log T = a.Mz + b 

a = -0.228 + 0.047 

b = +0.331 
- 

No corrections were applied t o  the echo durations for  b o t h  cases. The resul ts  
o f  Christian Steyaert ' s  observations are shown i n  Figure 2 .  
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Figure 2 --- Zenithal magnitude - echo duration rela- 
tionship for Christian Steyaert (Puimi- 
chel, France, November 1986). On the ho- 
rizontal scale is the zenithal magnitude, 
i.e. the observed visual magnitude after 
zenithal correction and on the vertical 
one the logarithm of the echo duration. 

The  greatest number of echo durations are si tuated between 1 and 5 seconds. The 
longest echo d u r a t i o n  i s  10 seconds. 

3. Conclusion 
In spite o f  the small number o f  d a t a  a n d  few corrections applied, the obtained 
relationships seem t o  f i t  rather well. I n  the future we hope t o  o b t a i n  such re- 
sul t s  more regularly. 
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On  the Perseids of 198 
Peter  Brown 

In 1986 members of the  Alberta Meteor Group, Canada,observed the Perseids. In  all 651 Perseids and 517 
sporadic meteors were recorded. Peak rates were seen during August 13.2-13.4 UT, with an  integrated ZHR 
of 48.2. An analysis of the magnitude distribution was made.The average particle size is found to  gradually 
increase from the beginning of the activity to 3-5 days before maximum. Thereafter the particle size falls off. 
A proposal is made to  account for unusually bright peak nights. No substantial variation from past years is 
found, with the exception of a n  unusual absence of bright meteors. 

1. Introduction 
The Perseid meteor shower i s  one of the strongest and  most reliable showers of the 
year. Peaking each year on or a b o u t  A u g  11-12 the shower offers a unique oppor-  
t u n i t y  tostudy over a long term, the evolutionary processes o f  a well-established 
meteor stream. With the possible return of the Perseids parent comet, Swift-Tuttle 
during the 1980's, a very careful watch has been kept on t h e  shower. Very strong 
displays were seen in the mid-1970's culminating in the spectacular 1980 Perseid 
display, undoub t ly  the best return o f  a meteor shower since the 1966 Leonid dis- 
p l a y .  A typical example would be the 1980 observations o f  this  shower by Roggemans 
who managed t o  obtain ZHR's as high as 17C,  (Meteor News, 5 2 ,  J an  1981). 1982 
was the expected return date of Swift-Tuttle, b u t  so fa r  no major outburst seems 
t o  have occurred. The l a s t  t r u l y  rich return appears t o  have occured in 1981, 
(Meteor News, 56,  Jan 1982). I n  f ac t ,  the shower i s  apparently getting progres- 
sively weaker since the 1980 and the 1981 displays, suggesting t h a t  one of these 
years may have been the maximum. 
This paper describes observations carried o u t  by members of  the Alberta Meteor 
Group, (hereafter AMGj, during the 1986 return of the Perseids a n d  the results 
of those observations. I n  a l l ,  651 Perseids a n d  517 sporadic meteors were 
observed a n d  given magnitude estimates on 12 nights from July 30 t o  August 30, 
1986. Magnitude estimates were made t o  the nearest whole magnitude. As well meteors 
from other showers active during th i s  period, such as the a-Aquarids, were recorded 
a n d  separated from the sporadic background ,  In  a l l  well over 1200 meteors were 
seen and recorded. 

- - - - -_-------- -  

The Perseids are n o t  on ly  rich in number a n d  annua l  returns b u t  are also rich in 
history, and  have a large number of meteoritic f i r s t s  attached t o  the i r  name. The 
shower was f i r s t  t o  be noticed t o  recur on an a n n u a l  basis, th i s  fact  being 
ascertained by the Belgian, A .  Quetelet in 1836, The f i r s t  established radiant 
points, though, were given by the American Prof, John Locke in 1834 followed by 
G . C .  Shaffer in 1836. I n  p o p u l a r  l i t e ra ture  the Irish may be given cred i t  for 
noting them as the 'Tears of S t .  Lawrence', with S t .  Lawrence having been killed 
a t  or near the date o f  maximum of the shower. 
I n  830, ancient Chinese chronicles give w h a t  appear t o  be the f i r s t  record o f  the 
shower. As well there are a number of  records suggesting t h a t  the shower was quite 
active in the 10th a n d  12th centuries. 
The Perseids were also the f i r s t  shower in which the r a d i a n t  was observed t o  
'wander' with respect t o  the b a c k g r o u n d  s t a r s .  A.C. Twinning published his obser- 
vations in 1861, ( A m .  J o u r .  Sci. Vol. 32, p .  4 4 4 ) ,  and  showed conclusively t h a t  
the radiant point changed i t s  position with respect t o  the s ta rs  t h r o u g h o u t  the 
period of v i s i b i l i t y .  Denning in England reached the same conclusion based on his 
observations shortly thereafter.  
The Perseids were identified in 1866 as occupying the same orbi t  as 1862 111, 
(or comet Swift-Tuttle) by the br i l lan t  I ta l ian scholar Schiaparell i ,  a l t h o u g h  
i t  appears the American H . A .  Newton came t o  the same conclusion a year or two 
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before. This apparent connection between comets and meteor streams i s  one of t h e  
most impor tan t ,  historically,  i n  meteor science, having been f i r s t  suggested, 
t h o u g h  n o t  proven, as early as 1837. 
The Perseids have been regularly observed since the mid-19th century and thus 
offer  an unprecedented look  a t  the dynamic behaviour of a reasonably evolved meteor 
stream. 

3.  Data reduction methods. 
Before describing and ana lyz ing  the observations i t  m i g h t  be worthwhile t o  describe 
the  methods used t o  compute various values, such as the ZHR a n d  the p o p u l a t i o n  
index. All  corrections applied t o  o b t a i n  the ZHR from the observations w i l l  be 
described here. 
3.1 Comwta t ion  of the P o w l a t i o n  index ( r ) .  

-------- ---- -- -- ------_- _- 

One of the impor t an t  physical quantities t h a t  describe a meteor stream i s  the 
population index. Phis index t e l l s  us the value t h a t  one theoretically 
observed magnitude distribution must be multiplied by,  or divided by, (depending 
onwhether you are going t o  fa inter  or brighter magnitudes respectively), t o  obtain 
another. O f  course there i s  no one number t h a t  perfectly describes th i s  relation, 
b u t  instead we must try t o  f i n d  a least  squares f i t ,  using l inear regression t o  
compute the best value for the observed d a t a .  An excellent description o f  t h i s  
method was given in VGN 1 4 : 2  by Paul Roggemans, b u t  the method will be described 
here again. 
F i r s t  we must assign a perception f u n c t i o n  for each magnitude, i . e .  h o w  many 
of the t o t a l  number of  meteors visible i n  the ent i re  observer’s sky the observer 
actually sees. From th is  correction a theoretical observed magnitude distribution 
i s  obtained and a cumulative distribution i s  found by a d d i n g  the t o t a l  theoretical 
number of observed meteors t o  the t o t a l  theoretical observed number of  meteors i n  
the next fa in tes t  magnitude class. Then th i s  number i s  taken and added t o  the next 
fa in tes t  c lass ,  and  so on u n t i l  by the time the fa in tes t  magnitude distribution i s  
reached, we have effectively added a l l  numbers for  a l l  the theoretical magnitude 
distributions obtained. The magnitude range over w h i c h  the  calculation of r i s  t o  
made depends on the observed dis t r ibut ion,  and  i t  i s  u p  t o  each analyst t o  decide 
what magnitude range i s  best for his d a t a .  This wi l l  be discussed i n  greater detail 
9 a ter .  
Ail  these parameters have been l i s ted  i n  table 1. ~ ( m )  i s  the number o f  meteors 

Table i --- Parameters for c a l c u l a t i n g  r 

observed i n  each magnitude class.  ~ ( m )  i s  the perception coefficient for  each 
magns’tude, a n d  i s  derived from observing t e s t s  and experiments, comparing, as 
best as can be done, the number o f  meteors of a given magnitude the observer 
sees t o  the actual numbers seen over the ent i re  sky. T ( m )  i s  the theoretical 
number of  meteors observed i n  each magnitude c lass ,  obtained by dividing n(m) by 
“m). c(m) i s  the cumulative distribution. Care must be exercised i n  evaluating 
P(m) as i t  certainly varies from observer t o  observer and  the values o f  P(m) be- 
come very uncertain i n  the fa inter  magnitude classes.  The d a t a  l i s ted  i n  table 1 
i s  from the 1986 observations of  the Perseid stream by the AMG. 
This is  a l l  the information necessary t o  compute F. Firs t  we will assign the 
variables x and y t o  the magnitude, a n d  l o g  c ( m )  of each class respectively. 
We also must compute the values x2 and xy and now use the general formula : 
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where n i s  the number of d a t a  points, ( o r  the number of  magnitudes) overwhich the 
calculation was done; i n  our  case t h i s  was 10 i n  the range -4 < Mv < t 5 ,  a n d  cxy 
i s  the sum t o t a l  of  the values of xy i n  t h i s  range; i n  our case 42.4324, and cx 
i s  the sum o f  the values of x; in our case 5.  Also cy is the sum t o t a l  of the 
values of y ;  in our case 22.8495 a n d  cx2 is the sum of the values of x2; i n  our 
case t h i s  value i s  85. I f  these numbers are  p u t  i n t o  eq. (1) and solved for  l o g  r 
so as t o  obtain r we arr ive a t  2.38 over the e n t i r e  observed magnitude range, 
( - 4  - t 5 ) .  This wi l l  be discussed i n  more detai l  l a t e r .  
3.2 Corrections applied t o  the observations 
I t  i s  inevitable when attempting t o  derive a r e a l i s t i c  picture of any one shower's 
a c t i v i t y  tha t  numerous corrections for  obstructions,  clouds,etc.  w i l l  be applied 
in order t o  ' s tandardize '  a s e t  of observations. Of course, for every correction 
applied the uncertainty i n  the f inal  number increases.  Unfortunately there i s ,  as 
y e t ,  no one universal s e t  of corrections applied t o  a l l  observations i n  meteor 
work from the many d i f fe ren t  groups around the world, thus making intercomparisors 
very d i f f i c u l t .  The corrections applied t o  our observations will be described i n  
order t o  obtain a f i n a l  standard value. 
F i r s t ,  only observations t h a t  had an e f fec t ive  observing time, ( y e f f ) ,  of 1 hour 
were used, any others were rejected.  I n  a l l  the observations only one half-hour 
interval was dropped because i t  d i d  n o t  meet t h i s  c r i t e r i o n ,  
Secondly, corrections f o r  any obstructions of the sky, be i t  from t e r r e s t r i a l  
objects or from clouds, were found from the formula : 

F = 1 /' ( 1  - k )  

whereF i s  the correction fac tor  and  k i s  the amount of  the sky being obscured, 
expressed as  a decimal. I f  more than , 3  o f  an observer 's  sky was covered the 
observation was n o t  accepted. 
Next, and most importantly for the shower da ta ,  a zentth correction was applied 
for the a l t i t u d e  of the radiant of the Perseids from : 

ZHR = 1 / sin h ( 3 )  
where Z H R  is  the Zenithal Hourly Rate and  h i s  the a l t i t u d e  o f  the radiant  
expressed i n  degrees from the h o r i z o n .  The value h ,  f u r t h e r ,  i s  derived from : 

s i n  h = sin 6 sin $ + cos 6 cos  4 cos  (i - a) 
where 6 i s  the declination of the rad ian t ,  4 i s  the l a t i t u d e  o f  the observer, 
c i s  the local mean sidereal time and a i s  the right ascension of  the rad ian t .  
I n  order t o  correct  for  the brightness of the sky background the Lm, or L i m i t i n g  
Magnitude, was determined by counting the number of s t a r s  i n  a specified region 
of sky and then consulting the appropriate F . E . M . A .  s t a r  region tables  i n  order 
t o  determine the Lm based on starcount.  F . E , M . A ,  stands for the Federation of  
European Meteor Astronomers. Measurements were made a t  h a l f - h o u r  in te rva ls  and  
then weighted t o  derive the f i n a l  hourly average. L m ' s  brighter t h a n  5 . 0  were n o t  
accepted. I t  should be noted t h a t  on numerous nights d u r i n g  the observations the 
Aurora was present and thus greatly reduced the Lm. This, however, wi l l  be d is -  
cussed i n  more d e t a i l  l a t e r .  To app ly  a f ina l  Correction o u r  group must f i r s t  
adopt an r value f o r  the Perseid stream and the sporadics. We have adopted w h a t  
we feel are  the most r e a l i s t i c  of  these values from the l i t e r a t u r e .  For the 
Perseids we use r = 2 . 5  (1) and r = 3.5  f o r  the sporadics from Zvolankova ( 2 ) .  
These values are  higher than those f o u n d  i n  th i s  paper, (when  the analysis  i s  done 
over the e n t i r e  magnitude range), and t h i s ,  as wel l ,  w i l l  be discussed i n  more 
detai l  l a t e r .  
Once the r values a re  obtained, correction f o r  the Lm applied t o  the Perseids i s  

(4) 



122 

for the sporadics.  Thus a perfect  sky i s  defined, 2 .5  
i n  th is  paper, as one h a v i n g  Lrn of 6 . 5 .  Once thesevalues are obtained the uncertain- 
t i e s  a re  found from l /& where n i s  the observed number of meteors. However t h i s  
simple formula assumes t h a t  a l l  e r rors  are random, a s i tua t ion  rarely occuring i n  
meteoric astronomyg and t h i s  estimate may be a very conservative one. Table 2 l i s t s  
the ~ n :  a n d  the f i n a l  corrected values for the Z H R  of the Perseids and  the Hourly 
Rate of the sporadics, as a comparison , as well as t h e i r  respective uncertainties 
for every hourly observation. 

( 6 . 5  - Lm) a n d  3 , 5 ( 6 . 5  - Lm) 

Table 2 --- Hourly breakdown of o b s e r v a t i o n s .  Observer codes a r e  l i s t e d  i n  t e x t .  

Date 

Jul 30-31 
30-3 1 
31-01 

Aug 01-02 
0 1-02 
01-02 
01-02 
01-02 
0 1-02 
02-03 
02-03 
0 2-0 3 
02-03 
02-03 
02-03 
04-05 
04-05 
04-05 
04-05 
04-05 
04-05 
05-06 
05-06 
06-07 
06-07 
06-07 
09- i0  
09- 10 
09- 10 
09-10 
09-10 
09- 10 
09- 10 
09- 10 
09- 10 
09- 10 
09-10 
09-10 
09- 10 
09- 10 
12-13 
12-13 
12-13 
12-13 
12-13 

_I_ 

Obs. 

PB 
PB 
MZ 
PB 
BC 
PB 
BC 
PB 
BC 
BC 
PB 
BC 
PB 
BC 
PB 
PB 
MZ 
PB 
MZ 
PB 
MZ 
PB 
PB 
PB 
PB 
PB 
PB 
MZ 
SK 
PB 
MZ 
SK 
PB 
MZ 
SK 
PB 
MZ 
PB 
MZ 
MZ 
PB 
MZ 
SK 
MZ 
MZ - 

Period (UT) 

h m  05h26m-06 26 
06 26 -07 26 
05 2 9  -06 29  
05 25 -06 25 
05 25 -06 25 
06 25 -07 25 
06 25 -07 25 
07 25 -08 25 
07 25 -08 25 
05 30 -06 30 
05 30 -06 30 
06 30 -07 30 
06 30 -07 30 
07 30 -08 30 
07 30 -08 30 
05 25 -06 25 
05 2 9  -06 29  
06 25 -07 25 
06 29  -07 29  
07 25 -08 25 
07 2 9  -08 29 
06 05 -07 05 
07 05 -08 05 
05 45 -06 45 
06 45 -07 45 
07 45 -08 45 
04 31 -05 31 
04 31 -05 31 
04 31 -05 31 
05 31 -06 31 
05 31 -06 31 
05 31 -06 31 
06 31 -07 31 
06 31 -07 31 
06 31 -07 31 
07 31 -08 31 
07 31 -08 31 
08 31 -09 31 
08 31 -09 31 
09 31 -10 31 
06 36 -07 36 
06 37 -07 37 
07 07 -08 07 
07 37 -08 37 
08 37 -09 37 

___. 

Lm 

6.1 
6 .2  
5 . 8  
6 .0  
6 . 0  
6 .0  
6 .0  
6.0 
6 .0  
5 . 5  
5 . 5  
5 . 0  
5 . 0  
5 . 0  
5 . 0  
6 . 0  
6 .3  
6.0 
6 .3  
6.0 
6 . 2  
6.0 
6 .0  
6 .2  
6 .2  
6 . 2  
6 . 1  
6 . 1  
6 . 1  

6 .35 
6.35 
6.35 
6 . 3  
6 . 3  
6 . 3  
6.4 
6 .4  

6.45 
6.45 
6 . 4  
6 . 3  
6 . 3  
6 .3  
6 . 1  
6 . 3  
1_1 

P N 

3 
3 
1 
3 
1 
7 
4 
3 
3 
3 
0 
1 
2 
5 
5 
9 
5 
5 
4 
9 
4 
14  
13 
14  
9 
9 
9 
6 
7 

14  
8 
8 
13 
9 

1 1  
15 
1 1  
25 
1 2  
7 

39 
24 
2 4  
18 
19 

- 

- 

ZHR 
L 

7 . 7  + 4 . 4  
11.3 6 .5  
3 .2  3 .2  
7 . 7  4 . 4  
2 . 6  2 . 6  

15.9 6.0 
9.1 4.6 
6 .1  3 .5  
6.1 3 .5  

11.9 6 .9  

5 . 6  5 .6  
1 1 . 1  7.8 
25.1 1 1 . 2  
2 5 . i  i i . 2  
23.2 7 . 7  
10.2 4.6 
11.4 5 . 1  

9 . 4  4 . 7  
18.5 6 .2  

7.0 3 .5  
34.2 9 . 1  
24.5 6 . 8  
28.9 7 . 7  
18.2 6 . 1  
22.4 7.5 
2 7 . 4  9 . 1  
18.3 7.5 
21.3 8 . 1  
2 8 . 9  7 . 7  
16.5 5 . 8  
16.5 5 . 8  
24.4 6 . 8  
16.8 5 . 6  
20.6 6 . 2  
22.5 5 . 8  
16.5 5 . 0  
32.2 6.5 
15.5 4.5 
8 .7  3 . 3  

90.8 14.5 
44.7 9 . 1  
42.4 8 . 7  
35.3 8 . 3  
2 7 . 8  6 . 4  

- 

S 
HR 

3 .3  + 1 . 4  - 
8 . 7  3 . 6  

13.3 5 . 0  
13.1 5 . 0  
18.7 5 .9  
20.6 6.2 
1 1 . 2  4 . 6  
1 1 . 2  4 . 6  
13.1 5.0 
10.5 6.1 
21.0 8 . 6  
58.9 19.6 
39.3 16.0 
19.6 11.3 
45.8 17.3 

5.6 3 .2  
10.3 3 . 6  
16.8 5 . 6  
6 . 4  2 . 9  

16 .8  5 .6  
16.0 4 .8  
1 1 . 2  4 .6  
9 . 4  4.2 

1 4 . 6  4 .6  
18.9 5 . 2  
13.1 4.4 
9 . 9  4 .0  

1 4 . 9  5 . 0  
6 .6  3 . 3  

14.5 4.2 
1 2 . 1  3 . 8  
14.5 4.2 
20.6 5 . 2  
20.6 5 .2  

3 - 9  2 . 3  
15.9 4 . 2  
19 .1  4.5 
13.8 3 . 8  
2 2 . 4  4 . 9  
14.7 4.1 
9 . 0  3.4 
9 . 0  3 .4  
7 . 7  3 .1  
9 . 9  4.0 
8 .1  3.1 
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Table  2 (cont inued)  

3ate 

h g  13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
16-17 
25-26 
25-26 

PB 
MZ 
SK 
PB 
MZ 
SK 
PB 
MZ 
SK 
PB 
MZ 
MZ 
PB 
PB - 

4 .  Observations 

4 .1 .  Overview 

------ ------I- 

P e r i o d  (UT) 

h m  h m  0 6  00 -07 00 
06 00 -07 00 
0 6  5 4  -07 5 4  
0 7  00 -08 00 
07 00 -08  00 
0 7  5 4  -08 5 4  
0 8  00 -09 00 
0 8  00  -09  00 
08 5 4  -09  5 4  
0 9  00 -10 00 
09  00 -10 00 
09 21 -10 21 
04  32 -05 32  
05 32 -06 32 

__. 

Lm 

6 . 2 5  
6 . 2 5  
6 . 2 5  
6 . 3  
6 . 3  
6 . 3  

6 .35  
6 . 3 5  
6 . 3 5  
6 . 3  
6 . 3  
6 . 0  
6 . 1  
5 . 7  - 

- 
NP 
II_ 

25 
16 
27 
30  
16 
8 

32  
16 
12 
27 
2 0  
7 
2 
1 
Is 

ZHRp 

5 3 . 1  + 10 .6  
3 4 . 0  8 . 5  
5 0 . 6  9 . 7  
5 3 . 0  9 . 7  
2 8 . 3  7 .  i 
1 2 . 7  4 .5  
5 2 . 9  9 , 4  
24 ,O  5 . 8  
1 6 . 4  4 . 7  
4 7 . 8  9 . 2  
3 5 . 4  7 . 9  
12 .7  4 . 8  
5 . 3  3 .7  
3 .5  3 . 5  

I 

9 . 6  4 3 . 6  
13 .7  4 . 3  
1 2 . 3  4 . 1  
2 4 . 4  5 . 6  
2 3 . 1  5 . 4  
18.0 4 . 8  
1 6 . 9  4 , 5  
2 5 . 3  5 . 5  
15 .7  4 . 4  
12 .8  4 . 0  
2 1 , 8  5 . 3  
2 6 . 2  7 . 0  

6 . 6  3 . 3  
1 0 . 9  5 .5  

- 

The observation period fo r  this  paper ran from July 31 - Augus 39. An examinat- 
ion of Table 2 reveals t h a t  the majority of observation time w s during the pre- 
maximum and maximum nights with very l i t t l e  post-maximum coverage. This was in 
par t  due  t o  the ilioon's unfavorable phase ( fu l l  on August l a ) ,  as well as poor 
weather which s e t  in during mid-August. 
The AMG had planned a ful l  observing campaign from August 09-13, covering the 
maximum a t  a d a r k  s i t e  in southern Alberta. Three of the five nights turned o u t  
t o  be clear: August 09-10, 12-13 and 13-14. This allowed a great deal of d a t a  
tQ be acquired for analysis. Observations outside of th i s  main campaign were 
made as well by different observers, thus adding more overall picture 
o f  the Perseid stream. Although quite a few observe~s 
most experienced observers' results were used in th i s  
observers were Bi 11 Crochane Fort  McMurray (BK) Marc 
Peter Brown, Fort McMurra~ ( P  a n d  S i d  Klushin, ~ d m o ~ t  
4 . 2 .  Nightly observations 
The night o f  August 12-13 was the expected m a x i ~ u ~  and the q u a ~ i t a t i v e  impressions 
of t h e  observers (as  well as the quantitative) certainly proved th i s .  On t h i s  
night, individual Z H R ' s  ranged from 91 t o  28, a threefold diff  
over a few hours. Certainly some of these d e v i a t ~ o n ~  w e r ~  f rom 
ture Q f  the stream i t s e l f ,  b u t  perceptional differences layed a role.  The 
integrated ZHR was 48.2,  the highest o f  the o ~ s e r v a ~ ~ ~ ~  
observers have claimed t h a t  the night of maximum has a h 
and  medium bright meteors, and our observations sup 
ever a complete interpretation of this  wi l l  be made 
magnitudes. 
Figure 1 (on the next page) 1 i s t s  the Z H R  curve deri 
AMG. A reasonably well pronounced peek i s  seen on Au 
strong night of ac t iv i ty  on August 13-14. The error  
found from the standard deviation of the individual ZHR's 
observation. Near the beginning of August the Perseids a r  
remain below the sporadic background from Sate July u 
August 5 ,  the curve gradually begin t o  increase i n  slope 
August 12-13 i s  reached. After the maximum the show 
by the 2 0 t h  i t  i s  well below the sporadic backgro~n 

o some degree; how- 
t i o n  deal ing with 

from ~ ~ ~ ~ r v ~ t i o n s  o f  the 
t 12-13 ~ o ~ ~ o w e d  by another 
the integrated ZHR's was 

r i n g  each night of 
uitie weak and ra tes  
o u t  August 5 .  After 
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The fact  t h a t  the Perseids can be 
seen for such a long period of 
time indicates t h a t  the stream 
has fanned o u t  t o  a large degree 

w i t h  the stream width on the or- 
der of 100 m i l l i o n  km i n  diameter. 
This suggests t h a t  the Perseids 
are a very o l d  and evolved stream 
and the extreme regularity of i t s  
returns further suggests t h a t  the 
stream undergoes very 1 i t t l e  per- 
turbations from the planets, main- 
l y  due t o  i t s  high inclination t o  
the ec l ip t ic .  
Referring back t o  Figure 1 one 
sees t h a t  on August 05-06 and 
06-07 the computed ZHR's are ex- 
tremely h i g h .  The ZHR actually 
appears t o  decline between August 
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J u l  ,06-07 and 09-10. In  f ac t ,  these 
two nights (August 05-06 en 06-07) 
were dominated by aurora which in 
turn led t o  low Zm values. Much 

Figure 1 --- Perseid ZHR curve o b t a i n e d  by 
A l b e r t a  Meteor Group i n  1985. 

of the discrepancy i s  accounted for by the reduced Zm and i f  there i s  no correc- 
tion made for the Zm on th i s  night the rates seem t o  f i t  the curve well. The 
main reason why the aurora creates the i l lusion of enhanced rates stems from i t s  
non-uniform appearance i n  the sky. A t  certain times the aurora may be extremely 
bright and  block almost a l l  observations, while a t  other times i t  may remain 
quiet for  many minutes and in d o i n g  so allows rates t o  pick up  dramatically. Thus 
for meteor observers living in or near the Auroral Oval, the aurora, with i t s  
complex distribution i n  the sky and short-term evolution, creates a very compli- 
cated extremely non-linear function t o  fu l ly  account for. This I believe i s  why 
the rates on the 05-06th and 06-07th are so hight. The nights near the shower's 
maximum were vir tual ly  aurora free with only a f a in t  glow on the northern hori- 
zon on a71 three nights. Thus our observations give a very general appearance 
of  the Perseid stream's ac t iv i ty  (with respect t o  ZHR's) i n  1986. 
4 - 3 .  Maqnitudes 
ruring the observational run covered by th i s  paper, 651 Perseids were given mag- 
njtude estimates as were 517 sporadics. T h e  magnitude distribution t h r o u g h  a 
stream i s  very important as i t  gives a good idea as t o  the sizes of  the par t ic les  
a t  various points in the stream. 

Figure 2 gives the mean magnitude of the 
Perseid stream on a night by n i g h t  basis, 
as well as the standard deviation of each 
night ' s  observation. I t  can be seen t h a t  
the stream s t a r t s  o u t  f a i r ly  f a i n t  and 
gradually grows i n  b r i g h t  ess ,  u n t i l  some- 

3.0 time between August 07 an August 10 the 
maximum br i l l iance of the stream i s  reach- 
ed. I f  t h i s  i s  interpreted i n  terms of 
par t ic le  s i ze ,  i t  i s  clear t h a t  the outer 
parts of the stream generally consist of 
small particles while the region several 
degrees of  solar longitude before maxi- 
m u m ,  has the greatest par t ic le  s ize .  

4.0 

2.0 

1.0 

Figure  2 --- P e r s e i d  mean magnitudes by 
d a t e .  

31 1 5 10 15 
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After t h i s  point i s  encountered, the stream's particle size begins t o  dwindle, 
once a g a i n .  
This trend was also f o u n d  by Roggemans i n  his 1985 analysis of  over 24000meteors 
( 1 ) .  He addresses the popularly held belief t h a t  the n i g h t  of maximum of  the Per- 
seids corresponds to  i t s  n i g h t  of peak bril l iance by saying t h a t  d u r i  
nights of the Perseids many inexperienced observers t ry  t o  observe them and typic-  
a l l y  overestimate their  brightness. However, many e ~ p e r ~ ~ n c e d  observers have re- 
ported the same phenomenon ( 4 ) $  and  therefore i t  may be worthwhile t o  investigate 
this  possibi l i ty  further.  Our own observations indicate t h a t ,  th i s  year a t  l eas t ,  
the peak n i g h t  does show a tendency t o  be brighter t h a n  m i g h t  be expected. 
This might be accounted for w i t h  the f o l l o w i n g  h y p o t ~ ~ s i s :  on the eak n i g h t  me- 
teor rates are typically as high as one or even two a minute. An o server who i s  
trying t o  record t h i s ,  even w i t h  a tape recorder, may f i n d  himself spending a 
g r e a t  deal o f  time l o o k i n g  a t  his watch or perha r t  form. He may f i n d  
i t  hard t o  concentrate on observing, and meteors y F a i n t  ones, may be 
easily overlooked. As well the h i g h  velocity of the Perseids, b o t h  geocentric 
a n d  angular, make the fainter  meteors additionally hard t o  detect .  This does n o t  
mean that  the observer i s  underestimating the m a g n i t  de b u t  rather t h a t  for every 
b r i g h t ,  easi ly  perceived meteors there may be easi ly  two or three f a i n t  ones w h i c h  
are missed. Of course, th i s  i s  o n l y  a hypothesis and other i d  as migh t  be equally 
valid. This hypothesis however could offer  a solution t o  the roblem especially 
i f  individual group rates are examined. With group rates more a n d  more observations 
are being dealt  w i t h  and the tendency o f  the peak ni 
one would be lessened. As more and more  observation^ ccumul ated the effect  
would become smaller until the deviation from the ex c ~ ~ v e  would  be mini- 
mal .  Therefore we can see why individual or small gr s e r ~ / a t i o n ~  m i g h t  show 
this  tendency with the i r  small d a t a  bases. 
For the 1986 return o f  the Perseids, the AMG o b t ~ i n e  
1.98 f o r  the Perse-i s and 2 .65  for  the sporadic back 
magnitudes for the erseids can be found  i n  Table 4 ,  i n  the f o  
Clearly, the Persei s are much richer i n  medium b r ~ ~ h ~  meteors 
tl), b u t  show many ewer meteors i n  the 4 t h  and  5 t  
the sporadics. Clearly almost half of a l l  %he Pers 
magnitude category, whl'le the sporadic meteors 
2 n d - 4 t h  magnitude cate ory.  From th i s  i t  can readily be seen t 
seid meteor i s ,  on ave age, much brighter t h a n  i t s  sporadic co 
true abnormal c ~ a r a c t e r i ~ ~ ~ c  o f  the Perseid magni t  
when compared t o  
This yea r ' s  displi ypical b r i g h t  -3 an ds, b u t  i n  far  few- 
e r  numbers t h a n  i s .  For example the esu l t s  f r o m  1985 
show the same num 
from a sample of less  t h a n  one t h i r d  the s ize  o f  th i s  
number of b r i g h t  meteors remained roughly i n  the same r a t i o  on 
t o  three times as many b i g h t  meteors i n  1986 than j n  1985; t h  
further strengthened by o i n t i n g  o u t  t h a t  
a n d  near the maximum tha in  1985. I t  i s  p 
f luctuation, a n d  ve r i f~ca t ion  wi l l  have t o  wa i t  u n  
observations. 
One method t h a t  can be used t heck how well an arates the sporadic 
background from the shower ba alue am. This value 
has been obtained empirical ly 
mean sporadic magnitudes. When t 
the order o f  t0.6 t o  -0.8, I t  i s  
o f  the Perseids from the mean ma 
i n g  page, l i s t s  these values for  
took place. Generally the d a t a  s 

t t o  s t ick o u t  as a bright 

of magnitude -4 an b u t  t h i s  i s  taken 

oups report the i r  
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Tab le  3 --- N i g h t l y  v a l u e s  of Am 

Obs. 

PB 
PB 
BC 
PB 
BC 
PB 
PB 
PB 
PB 
MZ 
SK 
PB 
SK 
MZ 
PB 
MZ 
SK 
PB 

3 . O O  
2 .54  
2 .63  
2 .57  
2.89 
1.61 
1.70 
2 .06  
2.09 
2.08 
1.85 
1 .43  
1.67 
1.33 
2.35 
2.00 
2 . 2 3  
1.67 

1 .98  

3.25 
2 .96  
2 .30  
2 .58  
2 .20  
2.90 
2 .36  
2 .94  
2.67 
2 .77  
2.42 
2 .oo 
1.33 
2.65 
2 .96  
3.05 
1 .64  
2 .75  

2 .65  

+0.25 
+O 42 
-0.33 
+0.01 
-0.69 
+1.29 
+ O .  66 
+O.  88 
+ O .  58  
+ O .  69 
+ O .  5 7  
+0 .57  

+1.32 
+0.61 
+1 .05  

+1.08 

+0.67  

-0.34 

-0.59 

1__1 

strengthened by comparing the 
overall mean magnitudes of the 
Perseids and the sporadics, which 
yields A; = t 0 . 6 7 .  This indicates 
t h a t  the Perseids were generally 
well distinguished from the spo- 
radic background.  
The population index fo r  the 
Perseids, f o u n d  by the method o f  
1 inear regression (which was 
previously described) from our  
observations i n  1986 yields an 
r value o f  2 .38  when taken over 
the ent i re  observed magnitude 
range ( - 4  - + 5 ) .  For reference 
Roggemans finds an r value of  
2 .68 (1) from an analysis o f  ob- 
servations in 1985, and Zvolan- 
kova ( 2 )  gives an P value of  2 .6  
found  from observations made from 
1944 t o  1953, However, as pointed 
o u t  by Millman e t  a1 . (1951)  sig- 
nificant deviations occur from a 
s t ra ight  l ine graph in the magni- 
tude ranqe above t2 or t 3 .  These 

deviations are caused by the  large uncertainties involvea in the values of P(m) 
for the fa in te r  magnitude classes. In f ac t ,  the curve deviates i n  some cases t o  
such a degree t h a t  inclusion of the fa in te r  magnitudes when doing a regression 
analysis leads t o  highly spurious resu l t s .  This 
phenomena can be seen in Figure 3 where the values 
of log c(m) and Mv are compared graphically for our  
observations. I t  i s  obvious t h a t  above magnitude 2 3 - o  
the g raph  begin to  significantly deviate from a 
s t ra ight  l ine .  As well, l o o k i n g  a t  the b r i g h t  end 
o f  the g raph  we see t h a t  the -4 and  -3 magnitude 

i n g  t h a t  more d a t a  i n  these categories should be 
obtained before reliable d a t a  points can be ob- 
tained. I n  f a c t  these two magnitude categories 
combined have only 6 observed meteors o u t  of a 
total  population of  651, a value less t h a n  1%. I t  
can then be seen why i t  i s  more logical t o  give 

lys i s .  
Applying t h i s  t o  the observations, we can see t h a t  
a combination of the most re l iable  ~ ( m )  and  most 
substantial d a t a  base i s  obtained in the magnitude range of  ( - 2  - 1-2). Indeed, a 
regression analysis over th i s  range y i e l s  an r value o f  2 .44 ,  much more represen- 
ta t ive o f  values obtained in the past ,  Thus using our most re l iable  d a t a  we ob- 
tain a value of r very m u c h  in l ine with t h a t  f o u n d  by other authors. 
However, when the sporadic magnitude distribution i s  examined, severe deviations 
begin t o  turn up  i f  we use l inear regression over the ent i re  observed magnitude 
range, in th i s  case ( -2  - t 5 ) .  The previously cited authors derived 3.55 a n d  3 . 5  
respectively as r values for  the sporadics. From th i s  paper the r values fo r  the 
sporadics i s  2.79 over the ent i re  magnitude range, much lower t h a n  the values 
found in the l i t e r a tu re .  I t  i s  obvious t h a t  t h i s  large deviation i s  a resu l t  of 
the poorly known P(m) values, especially fo r  the fa in te r  magnitude classes ,  a 
problem already discussed. I f  we do a regression analysis over the same m a g n i t u d e  
range as t h a t  adopted for the Perseids as being the most re l iab le ,  namely ( - 2  - + 2 ) ,  

@ 

0 
e 

categories tend t o  be s l ight ly  scattered, suggest- 2 .0  

1 .O 

these points l i t t l e  or no weight i n  the f i n a l  ana- -4 -2 0 +2 +4 

F igu re  3 --- R e l a t i o n s h i p  
between l o g  C ( m )  and M U .  
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then we ar r ive  a t  an r value of  3 .32,  i n  much be t te r  agreement with other authors,  
t h o u g h  a small deviation i s  apparent. This small deviation from other values 
might be accounted for  i f  poor skies were prevalent i n  the d a t a ,  b u t  most o f  the 
observations were made in skies w i t h  l imiting magnitudes between 5 .2  a n d  5 . 5 .  
Poor perception m i g h t  a lso be responsible and  t h i s  fac tor  cannot be f u l l y  ruled 
o u t .  The best suggestion m i g h t  be t h a t  a l t h o u g h  the the sporadics were observed 
throughout the observation period, the m a j o r i t y  o f  the Perseids were obtained i n  
the space of a few nights a t  maximum. The nights near maximum had l imiting magni- 
tudes of  6 .0  or b e t t e r .  Therefore, the majority o f  the data used t o  find the Per- 
seid r value would have been obtained i n  near op t imum conditions, while the pre- 
viously mentioned problem of the aurora would play a larger  role in deriving the 
sporadics’ r value, since a larger  percentage of the sporadic d a t a  ( r e l a t i v e  t o  
the Perseid d a t a ) ,  was obtained with the aurora present.  
4 . 4 .  Trains 
One of the trademarks of  the Perseid stream i s  i t s  h i g h  percentage o f  t r a i n  leav- 
i n g  meteors. Generally values on the t r a i n  percentages range from 25 t o  35% w i t h  
a typical value of 33% (see Meteor News 38, Oct. 1 9 7 7 ) .  The percentage o f  Perseids 
t h a t  l e f t  t r a i n s  in 1986 as observed by the AMG was 34 .9%,  a very typical value. 

Table 4 --- Tra in  percentage by magnitude f o r  the P e r s e i d s  

T o t a l  number seen 16 29  65 El 155 155 87 28 
Number with t r a i n s  13 23 46 69 52  
,Z with t r a i n s  100 100 81 

Table 4 l i s t s  the number of meteors i n  each m a g n ~ t u  e interval showing a t r a in ,  
as well as the percentage o f  a l l  the meteors i n  each m a g n i ~ ~ d e  class  which showed 
t r a i n s .  Generally the t r a i n  percentages th i s  year ~ ~ ~ s ~ ~ y  f ~ ~ ~ o w e d  those o f  pre- 
vious years.  The only unusual occurence was the number of extremely l o n g  pers is-  
t en t  trains ( o f  over 10 seconds). While Olivier  s t a t e s  t h a t  one meteor i n  a t h o u -  
sand has a t r a i n  duration o f  10 seconds or over on ~ v ~ r a ~ e ~  our findings show 
t h a t  one i n  100 Perseids show a t r a i n  of 10 secon s or over on average. This i s  
a b o u t  twice as h i g h  as l a s t  year. I t  i s  very l i k e l y  though t h a t  t h i s  i s  simply 
a s t a t i s t i c a l  f luctuat ion rather  t h a n  a t rue stream c h a r ~ ~ t ~ r ~ ~ ~ ~ ~  for 1985. Most 
notable was a t r a i n  from a -2  i3 -3 Perseid which had a d  r a t i o n  o f  about 30 seconds, 
a n d  showed some contortions from upper atmospheric w i n d  
4 . 5 .  Colors 
One of  the most outstanding features  o f  meteors i n  a stream i s  t h e i r  a b i l i t y  t o  
display d i f fe ren t  co lors .  The colors usually r e f l e c t  a ch 
tween shower members, w i t h  blue for example indicating h i g h  iron content a However 
a meteor color tends t o  be a very hard  phys caS ~ ~ a r a c t e r ~ s t ~ ~  t a ~ ~ u r a t e ~ y  de- 
termine, w i t h  many fac tors  contributing t o  he u ~ ~ e r t a i n t ~ e ~ ~  Fs example some- 
times especial ly  when the meteor appears close t o  the horl’zon, a ~ ~ i ~ s p h e r i c  absorp- 
t ion can play a major r o l e ,  and turn what should e a white meteor in to  a red or  
orange one. As well the human eye i s  subject t o  a wide var ie ty  of physiological 
e f f e c t s ,  making any observed color variation open t o  question, I t  woul 
rable t o  confirm color var ia t ions w i t h  many other observers i n  order f 
t i c a l  smoothing t o  occur, and  reveal the t rue  var ia t ions w - i t h i n  the stream, W i t h  
t h i s  i n  mind  we can look a t  the AMG’s color data .  
Table 5 on the following page l i s t s  the AMG’s color b r e ~ k ~ o w ~  for  t 
and  the sporadics. The tab le  a l so  l i s t s  the p ~ ~ - m a x ~ ~ ~ ~ ,  maximum an 
colors for the Perseids. The pre-maximum n i g h t s  seem t o  have the h i  
tage of  colors w i t h  one i n  four Perseids showing a color other t h a n  
followed by yellow dominates the pre-maximum nights.  The n i g ~ t  o f  m ~ x i ~ ~ m  shows 
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2 of s p o r a d i c s  
2 of P e r s e i d s  
2 of  pre-max P e r s .  
Z of max P e r s e i d s  

nearly as many Perseids colored as in  the pre-max; a b o u t  21% show a color other 
t h a n  white. The post-max nights show the Perseids w i t h  the least  amoun t  o f  color,  
w i t h  only 14% of the members showing color. The color variations t h r o u g h o u t  the 
stream, seem t o  be more or less  the same, with the color percentage remaining the 
same for almost a l l  colors, the one b i g  exception being blue. I n  pre-max nights 
about 4% o f  the Perseids show u p  as blue, while on the nights of maximum th i s  
percentage nearly t r i p l e s  t o  11% and  correspondingly f a l l s  t o  less t h a n  1% i n  
post-max nights. No other color shows th i s  extreme variation. Without a complex 
evolutionary model i t  i s  d i f f i cu l t  a t  best t o  suggest reasons why th i s  variations 
occur. As our chemical models of comets improve, a n d  o u r  understanding of  how the 
internal chemical makeup of comets i s  passed o n t o  meteor streams, a more complete 
understanding o f  why the colors, and  therefore the chemical makeup of a stream, 
changes in the way observed. 

5 .  Coricl i i s i  oils 

The f i r s t ,  and probably most important conclusion derjved from our observations 
i s  t h a t  the 1986 return was a f a i r ly  normal return of  the Perseid meteor stream. 
No high hourly counts such as wereobserved in 1980 and t o  some extent in 1981 
i?'ere noted. Nor was the return a weak one, with ac t iv i ty  showing t h a t  the Perseid 
stream can s t i l l  p u t  on one of the best displays o f  any of the meteor streams. 
The only marked difference from past years was the notable lack of bright meteors 
i v  the magnitude range brighter t h a n  -4 .  
Secondly, by looking a t  the magnitude d a t a ,  i t  can be stated t h a t  the average size 
of  a Perseid stream part ic le  i s  small a t  the very beginning of  the stream, reaches 
a inaximum average size three t o  f ive days before maximum and then gradually dwin-  
d l e s  -:n size near the end of the stream. I t  i s  unclear whether the average magni- 
tude on the peak n i g h t  i s ,  i n  f a c t ,  due t o  a concentration of large-medium sized 
piirticles near the core of the stream, or whether i t  i s  due, perhaps, t o  the pre- 
viously mentioned problem of  observer concentration. The best f i t  curve seems t o  
support the idea o f  the largest  particles being encountered three t o  f ive days 
before maximum (assuming the stream i s  relatively l inear  on a large scale,  which, 
due t o  i t s  age, seems reasonable). 
I t  can also be concluded, f a i r ly  accurately, t h a t  l inear  regression analysis, even 
w i t h  large d a t a  bases, will lead t o  poor values of F i f  fa in te r  magnitude classes 
are not omitted. Alternatively i f  better ~ ( m )  values f o r  the fainter  magnitude 
classes could be obtained, i t  might be possible t o  derive a very accurate r value 
over the en t i re  observed range, 
I w o u l d  also l ike t o  apply the observations t o  a problem t h a t  as been suggested 
w i t h  respect t o  the ZHR correction factor.  Some analysts have f o u n d  ( 2 )  t h a t  when 
the correction applied t o  the al t i tude of  the Perseid radiant i s  used, a notable 
d r o p  i n  Z H R  occurs when the r a d i a n t  i s  near the horizon, w i t h  the Z H R  picking up 
as the radiant climbs higher i n  the sky, an e f fec t  most notable near shower maxi- 
ma when rates are the highest. Unless th i s  i s  a feature reflecting the spatial  
separation-of meteoroids w i t h i n  the core of the Perseid stream (which seems u n -  
l ikely t o  show such a periodic variation),  i t  would appear t h a t  th is  i s  due t o  

----I--------- 
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undercorrection near the horizon and  t h a t  an exponential factor o f  1 . 4  applied 
to  the Z H R  correction factor w o u l d  give more r ea l i s t i c  resul ts .  From the AMG 
observations a t  maximum we have concluded t h a t  the opposite effect  i s  t rue ,  with 
the correction near the horizon leading t o  what  appear t o  be a r t i f i c i a l l y  high 
ZHR's and low ZHR's appearing when the radiant i s  near the zenith. Ne would  sug- 
gest t h a t  th is  tentative conclusion be taken a l o n g  with other observations, be- 
fore any firm conclusion be made. 
The validity of a l l  these conclusions should be gauged on the quantity a n d  quali- 
t y  of the observations. We are careful when drawing generalizations a b o u t  the 
Perseid stream, knowing t h a t  our observations can give o n l y  a broad picture of 
the stream. We, therefore have made reasonably b road  conclusions a n d  in the pro- 
cess addressed specific questions a b o u t  some o f  the problems which are encounter- 
ed i n  trying t o  characterize the Perseid meteor shower. 
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help and suggestions. 
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1953", Contr, of the Astron.  Obs. SkaZnate PZeso, u o l .  M I ,  1984. 
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( 5 )  P .  Roggemans, "On the Gerriinid Meteor Streatn i n  1985", WCN 2 4 : 2 ,  1986, p p .  48- 

6 3 .  

et e 

The K-Pav 
Je$ Wood 

~~~ ~ ~ ~ 

During routine observations an usual activity was recorded on July 17 shortly before noon UT from a radiant 
near 6 Pavonis. 

While carrying o u t  a routine meteor watch on the evening o f  July 17-18, 1986, 
N . A . P . O . M . S .  observers Neil Ingwood a n d  P a u l  Stacey s tar ted noticing a number of  
bright yellow-orange meteors radiating o u t  from a p o i n t  near the s t a r  K Pavonis. 
The meteor shower was of a very short duration s tar t ing a t  10h50m UT a n d  f inish- 
ing by 12h00m . During th i s  time Neil and  Paul  saw 26 a n d  30 K-Pavonids respecti- 
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vely.  Their average magnitude was t0.73 a n d  14.3% had a train.  I n  Table 1, t h e i r  
magnitude dis t r ibut ion i s  l i s t e d .  

T a b l e  1 --- Magnitude d i s t r i b u t i o n  of t h e  1986 K-Pavonids 

h m  A nationwide meteor a l e r t  saw several other observers out watching a f t e r  12 00 
LIT. None of these saw any s i g n  of a c t i v i t y  from the K-PaVOnid rad ian t ,  t h o u g h  
most were severely t o  moderately handicapped by interference from cloud. The l a t -  
t e r  observers included Robert McNaught a t  Coonabarabran (New South Wales), Peter 
Brown and Brendan Page a t  Richmond (NSW) and  Shane Sullivan a t  Busselton (West 
A u s t r a ? i a ) .  In Table 2 are  the orb i ta l  ements being derived using the information 
s u p p l i e d  by Neil and  P a u l ,  under two assumptions f o r  the geocentric velocity.  

T a b l e  2 --- O r b i t a l  e lements  f o r  t h e  K-Pavonids 

Name of t h e  s t ream 
Date of maximum 
G e o c e n t r i c  v e l o c i t y  
Observed r a d i a n t  p o s i t i o n  

C o r r e c t e d  r a d i a n t  p o s i t i o n  

P e r i o d  
Semi-maj o r  a x i s  
E c c e n t  r i c i  t y 
P e r i h e l i o n  d i s t a n c e  
Argument of p e r i h e l i o n  
Longi tude of the ascending  node 
I n c l i n a t i o n  

K- Pavon i d  s 
1986 J u l y  17.60 UT 
20 km/s 25 km/s 

a = 275" 
8 = -67" 

ci = 277:9 a = 280?6 
6 = -68:O 6 = -68'19 

36.04 AU 2.48 AU 
0 .98  0.63 
0.89 AU 0.91 AU 
41 :58 43: 10 
294'15 294T"5 
24f6 20:o 

215.4 4'. 3 .9  y .  

ormi i 
Je$ Wood 

During six nights the 7-Normids, also called Corona Australids, were observed. 
recorded. 

Only a weak activity was 

T h e  -i/-Normid or a l so  incorrect ly  named Corona Australid meteor stream was the 
subject  of close scrutiny by Australian meteor observers. Watching over 6 nights 
from March 07-08 t o  March 21-22 ,  a t o t a l  of 113 man-hours of observations were 
made. The par t ic ipat ing observers were as  follows: 

C h r i s  N a t o l i ,  Karen Morr i ssey ,  Al i son  S k e l l y ,  Ani ta  SkeLly, K i r s t y  
Craven , N a t a l i e  Longman, Natasha Clark ,  K f r s t e n  Lee, J e f f  Wood, 
Mar t in  Coroneos, Glen Blencowe, Robert  Mc Laughl in ,  Andrew Whitney, 
Paul  Rawlings, David Cake, John Goldsmith,  Jason  T a m e ,  L i s a  \ Jool r idge ,  
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Michel le  Cockeram, Michel le  T r e a s u r e ,  J u s t i n  Whitney, Maria Ingram, 
Hoh-Ann Burrows, Brian Macauley, P e t a  F i t z g e r a l d ,  Jeremy Nelson, 
Mick McMullen, P e t e r  Minogue, Kevin S t o r e r ,  Col in  Shepherd, Prue 
Webb, Graham Pooley,  Graeme S u t t o n ,  K a t r i n a  M i t c h e l l ,  Neil Ingwood, 
Louise  Cockeram, Guy Harvey, Meeghan Clay,  L a u r i e  Ahearn, Craig Hinton.  

The y-Normids did n o t  display a great amount of ac t iv i ty  in 1986, as can be seen 
Table  1 --- y-Normid rates i n  1986 from Table 1. The best ZHR-recorded was 

on the night of  March 14-15 when i t  was 
around 3 .5  meteors per hour. 
The magnitude distribution o f  the y-Nor- 
mids i s  shown in Table 2 .  Using the  cor- 
rection factors described by Kresakova 
(1966) -, an r value o f  2 . 2 9  was derived 

Of the 1 2 2  y-Normids o f  magnitude t2 or  
brighter,  2 .46% were orange, 44.26% were 
yellow, 3.28% were green, 1.64% were 

1.96 0 .61  f o r  the magnitude range ( -3  - i - 5 ) .  

blue a n d  the remainder were white in co lo r .  19.78% of the y-Normids seen had a 
t r a in .  

Table  2 --- Magnitude d i s t r i b u t i o n  of t h e  y-Normids i n  1986 

The 6-Pavo 
Je$ Wood 

During the second half of March and the first half of April an observing campaign was set up for the b-Pavonids, 
a stream associated with comet P/Grigg-Mellish. In all, 884 6-Pavonids were recorded by 35 people in 369 man- 
hours. 

The 6-Pavonid meteor stream which was formed from the debris of comet P/Grigg- 
Mellish can be seen each year in the early morning s k i e s  o f  l a t e  March and  early 
April. Due t o  the poor weather t h a t  frequently occurs a t  t h i s  time as well as t h e  
fact  t h a t  the stream can only  be seen in the Southern Hemisphere, has meant t h a t  
the 6-Pavonids have been poorly observed over the years. 
I n  1986 as p a r t  o f  the Comet Halley Project, Australian meteor observers par t i -  
cipated in a comprehensive project t o  monitor the s-Pavonid meteor stream. The 
6-Pavonid Watch commenced on March 12-13 and concluded on April 11-12. During 
th i s  period of time, d a t a  were collected on 17  nights including eight s t ra ights  
from April 04-05 t o  April 11-12 when most of our  observers were on a camp under 
the dark skies a t  Meeline Sheep Station which i s  near the Western Australian 
town of  M t  Magnet. Dur ing  the 6-Pavonid Watch, a to ta l  o f  369 man-hours of ob- 
servations were made by 35 people. The names o f  the participating observers were 
as follows: 

J e f f  Wood, Mar t in  Coroneos, Glenn Blencowe, L i s a  Woolridge, Chris Na- 
t o l i ,  Col in  Shepherd,  Prue Webb, Mick McMullen, Graeme S u t t o n ,  Darren 
Ferdinando,  Andrew W i t n e y ,  John Goldsmith,  Louise  Cockeram, Simon 
Evans, Jason  Tame, Michel le  T r e a s u r e ,  Meeghan Clay,  David Cake, Shane 
S u l l i v a n ,  J u s t i n  Whitney, Maurice C l a r k ,  Lance T a y l o r ,  Nei l  Ingwood, 
Robert  McLaughlin, K a t r i n a  M i t c h e l l ,  Michel le  Cockeram, Brian Macauley, 
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Paul Rawlings,  P e t a  F i t z g e r a l d ,  Aaron Sheppard, Darren Anthony, 
Jeremy Nelson, Joh-Ann Burrows, Guy Harvey, K i m  Ladhams. 

The act ivi ty  of the 6-Pavonids i s  shown in Table 1, below: 

Table  1 --- 6-Pavonid r a t e s  i n  1986 

Date 

Mar 12-13 
14-15 
15-16 
20-2 1 
2 1-22 
22-23 
28-29 
29-30 

Apr 02-03 
04-05 
05-06 
06-07 
07-08 
08-09 
09-10 
10-1 1 
11-12 

N r .  Obs. 

2 
43 
7 
4 
2 
3 
2 
3 
2 
3 

27 
56 
61 
42 
57 
36 
19 

ZHR 

no 8-Pav 

0 . 4  0 . 5  
3 .7  1 . 4  
5 . 0  0 . 8  
2 . 3  2.1 
2 .4  2 . 4  
7 .3  4 . 7  
4 . 4  1.3 
1.8 0.7 
2 . 4  0 . 8  
3 . 2  1.6 
4 .7  2 . 3  
1 .4  0 . 7  
2 . 3  1 . 1  
0 . 6  0 . 1  
0 . 4  0 . 5  

0.9 - + 1.0 

The magnitude distribution of the s-Pavonids can be f o u n d  i n  Table 2 .  For the  
magnitude range from -4 t o  i-5 an F value o f  2 . 6 1  was obtained. 

'Table 2 --- Magnitude d i s t r i b u t i o n  of t h e  8-Pavonids i n  1986 

The f o l l o w i n g  c o l o r  distribution was derived from 258 s -Pavon id  meteors of mag- 
nitude +2 or brighter: 

Red: 1.2% White: 6 0 . 1 %  Blue : 21 - 6 %  
Orange: 4.7% Green: 0.8% V i o l e t :  0 . 4 %  
Yellow: 11.2% 

6-Pavonids often have a t ra in .  This yea r ,  12.9% of the meteors seen had a t r a i n .  
A l l  o f  these were o f  short duration with none o f  them lasting for more t h a n  6 
seconds a f t e r  the meteor i t s e l f  had  disappeared. 
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Observational Results 

Finland - Geminids and Ursids in 1986 
Teemu Hanlcamalci 

Below are the Finnish observations of the Geminids that were not yet published in the previous issue as well as 
those of the Ursids. 

Belowarethe Finnish observations o f  the Geminids, which did n o t  yet appear in 
the previous issue o f  WGN as well as observations o f  the Ursids. The observers 
were: 

Aki Parviainen (AP), Pekka Parviainen (PP), Ismo Luukkonen (IL), 
Jussi Holopainen (JH), Markku Nousiainen (MN), Timo Kinnunen (TK). 

Table 1 --- Finnish observations of the Geminids and Ursids in 1986. 

13-14 

13-14 
13-14 
14-15 PP 
14-15 LR 
15-16 TK 
19-20 LR 
21-22 I L  
24-25 LR 

Period (CT) 

h m  h m  20 15 -04 01 
20 20 -21 25 
19 01 -21 00 
22 38 -23 29  
18 03 -19 49 
18 08 -13 50 
19 30 -23 10 
21 00 -00 00 
2 2  28 -23 32 
15 15 -16 20 
18 35 -20 45 
22 20 -22  50 

- 
Teff 

7.40 
0.83 
1.73 
0.82 
1.20 
1.48 
2.60 
2.88 
1.07 
1.03 
1.75 
0.48 
I__ 

- 
Ge rn 

75 
4 
1 1  
10 
6 
9 
19 
2 2  
4 
0 
0 
0 

- 
Ur s 

0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
2 
1 

.111 

11111 

Spor 

36 
2 
7 
3 
1 
3 
1 

1 7  
2 
8 
7 
3 

__II 

Of the 234 Geminids mentioned in (1) and  the 160 Geminids l i s ted  above, the f o l -  
lowing magnitude distribution was obtained: 

Table 2 --- Magnitude distribution of the Geminids 1986 in Finland. 

The mean magnitude o f  the seven Ursids t h a t  were observed i s  3.34. 

Reference 
(1) T .  Hankamaki , "Observational Results, Finland - November a n d  December 1986", 
-- ------- 

WGN 15:3, 1987, pp. 97-98. 
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Norway - Annual Report 1986 
Trond Erik Hillestad 

In 1986, 14 members of the Norwegian Meteor Section saw over 6000 meteors during 48 nights. A brief account 
of these observations is given. 

The Norwegian Meteor Section had a very successful year in 1986. More then 6000 
meteors were seen by 14 observers. I n  1985, some 4000 meteors were observed, 
and less  than  1000 in each previous year. The number of visual observers in- 
creased three-fold during 1986, and the number of Meteor Section members rose 
from 15 t o  21. 
A meteor camp (Norway's f i r s t )  was arranged during the Perseids, yielding a b o u t  
60% of the total  number of meteors seen in 1986. Few of  our members ever had 
the chance t o  meet before. The possibi l i t ies  of such a stay, together with the 
informal atmosphere, proved t o  be highly advantageous for the participants a t  
the camp. For more de ta i l s ,  see (1 ) .  
Two independant observers were lucky t o  see the Ursid outburst i n  1986 under 
good sky conditions, the observations thus being of an extremely large value on 
world basis. See also ( 2 ) .  
Our photographic Perseid campaign netted 2 1  meteors, a good resul t .  One meteor 
was photographed simultaneously from two different placesS for the f i r s t  time 
ever in the history of the Norwegian Meteor Section. 
Presenting detailed resul ts  of our observations in WGN will take up  a l o t  of 
space, b u t  a copy of  our A n n u a l  Report 1986 i s  available on request (author 's  
address on inside of  back cover). We would welcome a payment of  10 N O K  ( a b o u t  
1 Pound S t .  ) t o  the postal giro account 4 20 66 29 of NAS-Meteorgruppen, N-3600 
Kongsberg, Norway. The 54-page report contains ra te  d a t a ,  magnitude distribu- 
tions a n d  total  results for a l l  showers, a n d  color/train d a t a  for the Perseids, 
K-Cygnids, Taurids a n d  Ursids. 
The following people contributed during o u r  visual meteor watches in 1986: 

Torbjbrn  F r e d r i k s e n ,  Byvind Grandum, Robert  G i b a l a ,  Finn Gundersen, 
Kai Gaarder ,  L a r s  Trygve Heen, Trond E r i k  H i l l e s t a d ,  T e r j e  H o t t e ,  
Terje L a r s e n ,  Tor Vidar L i a n ,  Thorbjbrn  Lbvik,  Olaf Skjaeraasen ,Kai  
Stokkeland,  Magne Svanemsli .  

The following table gives a global idea of the 1986 results of the Norwegian 
M e o r  Section: 

Number of observed showers 
Number of n i g h t s  covered 
T o t a l  man-hours 

(1) T . E .  Hillestad,  "The Firs t  Norwegian Meteor Camp", WGIV 15:3, 1987, p p .  100- 
101 

( 2 )  T . E .  Hillestad,  "The 1986 Ursid Outburst in Norway", WGN 15:2, 1987, pp .  
59-60 
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The Meteor Library 
collected by Paul Roggemans 

B.  A .  Lin.dElad, "The Meteor Stream A s s o c i a t e d  w i t h  Comet Gr igg-Sk je l  l e rup t '  
Proceedings o f  t h e  2 0 t h  ESLAB Symp. on  t h e  E x p l o r a t i o n  of HalZey's Comet, 
ESA, SP-250 V O Z .  111, 1986, pp. 399-400. 

A 1964 Jupiter approach o f  P/Grigg-Skjellerup perturbed the comet's orbi t  so 
t h a t  very close approaches t o  the Earth 's  o rb i t  now occur. A recently observed 
Southern Hemisphere meteor shower, the a-Puppids, i s  associated with P/Grigg- 
Skjellerup. Observations of t h i s  meteor shower now provide us with a unique 
opportunity t o  observe the birth a n d  evolution of a meteoroid stream. 

M .  Simek, P. Pecina, N P o s s i b l i l t y  of a Meteor Shower A s s o c i a t e d  w i t h  Comet 
Sugano-Saigusa-Fujikawa 1983e" 
Asteroids, Comets, Meteors 11, C .  I .  L a g e r k v i s t  and H .  Rickman i e d s .  ), Uppsala, 
1968, p p .  541-545. 

The comet 1983e, discovered in May 1983 was suggested as a source of meteors 
w i t h  a theoretical radiant a t  a = 21", 6 = t42". The closest approach of the 
Earth t o  the comet's orbit  occured on June 1 4 . 7 ,  1983, when the Earth passed 
0.048 AU inside the comet's o rb i t ,  only 2 . 9  days a f t e r  the comet has passed 
t h i s  point. Radio meteor observations were carried o u t  using the 25 kl.! Ondrejov 
pulsed radar  in 1983 a n d  1984. A small increase %of the meteor rate was observed 
in the appropriate range interval.  Results o f  the r a d a r  observations are des- 
c r i  bed. 

I .  P .  WilZiams, C.  Johnson, K .  Fox, "Meteor Storms" 
Asteroids, Comets, Meteors 11, C. I. L a g e r k v i s t  an,d H .  Rickman ( e d s .  ), Uppsaza, 
1986, pp. 559-564. 

Meteor showers are generally seen as annual events, with the number of meteors 
seen per hour not  varying dramatically from year t o  year. In  contrast meteor 
storms, where the number of meteors seen per hour reaches values of the order 
of  10000occur f a r  less frequently. We develop a simple model for the rate of 
spreading around the mean orbi t  and apply th i s  theory t o  the best known of the 
streams associated with a storm, namely the Leonids, Interesting constraints 
on the size of  the parent comet are obtained. 

J .  Hunt, K .  Fox and I . P .  W i l l i a m s ,  " A s t e r o i d a l  O r i g i n  f o r  t h e  Geminid Meteor Stream" 
A s t e r o i d s ,  Comets, Meteors 11, C . I .  L a g e r k v i s t  and H .  Rickman ( e d s .  ), Uppsala, 
1986, p p .  549-554. 

In previous papers, the authors have demonstrated t h a t  most of the characteris- 
t i c s  of  the Geminid meteor stream can be explained in terms of a model where 
the stream part ic les  are ejected from a cometary nucleus. I t  now seems fa.irly 
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cer ta in  t h a t  object 1983TB i s  associated with the Geminid stream b u t  recent obser,, 
vations suggest t h a t  198329 i s  n o t  the nucleus of  a comet. A model for the for- 
ma t ion  based on a collision between two rock l ike bodies i s  described. I t  i s  
f o u n d  t h a t  th i s  model can explain two of  the major observed characterist ics b u t  
has more diff icul ty  in explaining the observed distribution of  aphelion distan- 
ces. 

J .  Jones, R.L. Hawkes, "The s t ruc ture  o f  t h e  Geminid meteor stream - I I .  The com- 
bined a c t i o n  o f  the cometary e j e c t i o n  process and grav i ta t iona l  per turba t ionsN  
MonthZy Notices  o f  the R. Astr.  Soc. 223, 1986,  p p .  479-486. 

We have extended the theory of  Fox, Williams a n d  Hughes for  the evolution of the 
Geminid meteor stream under the perturbing influence of the gravitation at t rac-  
tion of the planets. Whereas the original theory allowed for the planetary per- 
turbations by ascribing t o  each par t ic le  the rates of  change of  orbital  elements 
appropriate t o  the mean orbi t  we note t h a t  the motions o f  e orbital  elements 
a r e  themselves functions of  the orbital  energy and a n g u l a r  momentum. Since the 
ejection velocity from the comet depends on par t ic le  massS the spread in orbital 
size and  shape a n d  hence the precession and nutation rates are also mass-depen- 
dent. We have shown t h a t  the inclusion of t h i s  effect  causes the d u r a t i o n  of the 
shower t o  increase with time so offering hope o f  a reconciliation o f  theory a n d  
observation a n d  i t  also predicts a very low apparent ra te  of retrogression of 
t h e  ascending node as i s  observed. 

Paul Roggemans 

Th7k is an. important note  f o r  people who want t o  observe the  Persaids  1988 i n  
the  Haute Provence, France. In  order t o  rent a house for a suff ic ient ly  large 
number of  observers i n  the period July 30 t o  August 20, 1988, we ask interested 
observers t o  write us t o  reserve a place. Depending upon  the respons, we shall 
make o u r  choice as soon as possible i n  September, Then the number of par t ic i -  
pants will be fixed. The price for a f o r t h n i g h t  will be a b o u t  9000 B E F ,  for  three 
weeks about  11000BEF (including travel costs from Belgium t o  France, the rent 
of  the house and meals). I f  paricipants are prepared t o  pay an extra 1500 BEF, 
we can pay someone t o  run the kitchen for  us, freeing us from housekeeping a n d  
cooking. Please write t o  Paul Roggemans (address on inside of  back cover) a b o u t  
your desires! 

ite 
corn pi1 ed f rom A A  ~ ~ w s l e ~ t e r  24 
In Newsletter 24 o f  the BAA, some interesting comments on the i r  1986 T a u r i d  ob- 
servations were published. I n  spi te  of  the p o p u l a r l y  h e l d  believe t h a t  the Tau- 
rids produce many b r i g h t  f i r eba l l s ,  they obtained a mean magnitude of  2.05 com- 
pared w i t h  2 .52  f o r  the sporadics; n o t  such a big difference! They also noted 
t h a t  i t  i s  very d i f f i cu l t  t o  distinguish North and  S o u t h  Taurids. As f a r  as the i r  
magnitude i s  concerned, they found  on the average 2 .16  and  1.98 respectively, n o t  
a significant difference. 
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- 30 uren verblijven t e  midden v a n  amateurastronomen; 
- een helchoel voordrachten; 
- tentoonstelling eigen werk; 
- ruilbeurs; - ruime gelegenheid t o t  informe’le contacten; 
- maaltijden gedurende het ganse weekend en overnachting voor slechts 

1050 BEF, a l les  inbegrepen; 
- gemakkelijk bereikbaar met minimale verplaatsingsonkosten; . - .  
. . . di t 1 i j  k t  we1 het gedroomde evenement om vel e co11 ega’s amateurastro- 
nomen t e  ontmoeten, voor j o n g  en o u d .  Op 7-8 november wordt j e  t e  Hasselt 
verwacht in de Borggraaf, om deel t e  nemen aan  het eers te  weekend der ama- 
teurs .  Het belooft een succes t e  worden; schrijf  dus spoedig in v o o r d a t  
het uitverkocht geraakt. Bi t  weekend k a n  voor velen een nieuwe s t a r t  wor- 
den a l s  amateur! Aarzel niet  en neem deel; de afwezigen zullen het grootste 
evenement u i t  de VVS-geschiedenis missen! 

P . S .  Reservatie i s  verplicht voor het gebruik v a n  maaltijden en overnach- 
t ing; bezoekers z i jn  we1 kom zonder reservatie, doch z i j  kunnen geen 
maaltijd gebruiken en evenmin overnachten. 

Doe mee! 


