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internati rvers 

A Soviet group of meteor observers from the Astronomical Observatory of the Crimean 
Station of Young Technicians; G. Zateishchikov Meteor Station of All-Union Astronomi- 
cal-Geodetical Society. The sitting person pointing to the spiral galaxy is V.V.  Mar- 
tynenko. Read about their work in this issue of WGN! 

87 

e 
v . u . :  P .  Roggemans, Dellingstraat 25, B-2800 Mechelen 
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seful Information - Nutti om weten 

The December issue - Het decernbernummer iWGN 1,5: 6) 
This issue w i l l  appear i n  Belgium in the f i r s t  week o f  December. Contributions 
a re  due by November 1 a t  the l a t e s t  a n d  should be sent t o  Marc Gyssens (address 
on inside o f  back cover). 
Bijdragen voor het decernbernummer moeten u i t e r l i j k  op 1 november toekomen b i j  
Marc G Z J S S ~ S  (adres op binnenzi jde achterkaft) .  

--I-_--------------------------------------------- 

Subscrietions-Abonnementen ----,--- ----------------------- 1988 

Subscriptions 1988: more information on p. 153 
Abonnementen 1988: meer infichtingen op 
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Editoriaal BELGIUM - Tel. (015) 41 12  25 
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t ie-oproep: okt ober-november 
Paul Roggemans 

Tabe l  --- Maanl i ch t  oktober-november 1987 

Datum k 

v r i j d a g  2 o k t o b e r  0.6%+ 
v r i j d a g  9 o k t o b e r  0 .96 -  
v r i j d a g  16 o k t o b e r  0 .3%-  
v r i j d a g  23 o k t o b e r  0 .  oo+ 
v r i j d a g  30 o k t o b e r  0.53+ 

Datum 

v r i j d a g  6 november 
v r i j d a g  13 november 
v r i j d a g  20 november 
v r i j d a g  27 november 
v r i j d a g  4 december 

k 

1 .oo- 
0.56- 
0 .02-  
0.39+ 
0 .9%+ 

Nieuwe Maan: 22 o k t o b e r ,  21 november, 20 december 
Eers te  Kwartier: 30 September ,  29 o k t o b e r ,  2% november 
V o l l e  Maan: 7 o k t o b e r ,  5 november, 5 december 
Laats te  Kwartier: 14 o k t o b e r ,  13 november, 13 december 

1. Epsilon Geminiden 
In het vorig nummer van WGfl  kon u het artikel lezen van Duncan Olsson-Steel over 
de mogelijke verhoogde E-Geminidenaktiviteit. De theoretische radiant zou zich 
op 7 oktober 1987 nabij volgende positi'e bevinden : M = 93", s = +28". O f  er 
die nacht veel van de snelle meteoren te zien zijn, is geenszins zeker. Het is 
net volle maan zodat de waarnemingen zeker fel gestoord zullen worden. De zwerm 
die we a l s  &-Geminiden kennen is echter pas tussen 14 en 27 oktober aktief, met 
een radiant in de buurt van ~1 = 104", 6 = +27". Het i s  best mogelijk dat deze 
zwerm niet geassocieerd is met komeet 1987c, en dan valt er na 7 oktober niets te 
verwachten. Als er we1 een associatie bestaat tussen de zwakke E-Geminidenaktivi- 
t e i t  die de voorbije jaren werd vastgesteld en de komeet 1987c, dan blijft een 
verhoogde zwermaktiviteit tot de mogelijkheden behoren. De meteoroyden afkomstig 
van de komeet 1987c die de aarde nu zouden ontmoeten kunnen slechts bij een 
vorige periheliumpassage van de komeet zijn losgekomen. Dit is 2500 jaar o f  een 
i i cE lvoud  van deze omloopsperiode geleden. Een compacte zwerm die lang geleden 
l o o r  de komeet werd uitgestoten zal zich in de tijd, van de komeet verwijderen. 
L? zwerm en de komeet zullen elk een iets verschillende baanevolutie kennen. 
70 f s  het mogelijk dat nu bij een nieuwe periheliumpassage, de zwerm achter de 
komeet zit en buiten de komeetbaan. Dit kan dan aanleiding geven tot een zwerm- 
aktiviteit met een iets andere radiantpositie en aktiviteitsperiode dan theore- 
tisch verwacht werd uit de baanelementen van de komeet. De vragen die dan op 
een antwoord wachten zijn : 
- Hoe sterk zijn de meteoroPden in de ruimte verspreid geraakt? 
- Waar bevindt de zwerm zich precies t.0.v. de komeet? 
- Hoe groot i s  de kans dat de aarde deze compacte zwermS als die bestaat, ont- 

Onr op alle vragen een antwoord te vinden wordt er een grote waarnemingsaktie ge- 
organiseerd van 3 tot en met 24 oktober. Het komt erop aan zoveel mogelijk 
nachten te observeren, teneinde zekerheid te krijgen o f  er zich enige aktiviteit 
van deze zwerm voordoet of niet. Vanaf 16 oktober kunnen de waarnemingen ge- 
combineerd worden met deze van de Orioniden. Let echter op; beide radianten 
staan vrij dicht bij elkaar. (Orioniden op ~1 = 95" , 6 = +16" (21 oktober) en de 
&-Geminiden op a = 104", 6 = +27"). Verwar beide niet ! De snelheid voor beide 
zwermen verschilt ook weinig: Orioniden 66,4 krn/s, €-Geminiden 70,4 km/s. Dit is 

---- I _ - _ _ - - - - - - _ - - -  

moet? 
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visueel nauwel i jks t e  onderscheiden. In de periode voorda t  de Orionidenaktiviteit 
aanvangt, v a n  4 t o t 1 6  oktober za7 de maan elke nacht storen (zie  i n  de Hemel- 
kalender voor de tijdstippen van opkomst en ondergang van de maan). 

2 .  De Orioniden 
I n  de vorige paragraaf kon u reeds vaststellen d a t  de omstandigheden voor de 
Orioniden in 1987 vrijwel perfect z i j n .  De Halley-koorts i s  n u  s t i laan over, doch 
voor de met deze komeet geassocieerde zwermen b l i j f t  het toch nog enkele jaren 
wenselijk om de ak t iv i t e i t  nauwgezet t e  volgen. Tijdens de hele periode van de 
Orionidenaktiviteit z a l  de maan niet  storen. Bovendien dient men ti jdens een deel 
van de Orionidenaktiviteit aandach t  t e  spenderen aan  de mogelijkheid voor een 
E-Geminidenzwerm. Beide zwermen dienen i n  de nanach t  t e  worden geobserveerd, zo- 
da t  alleen de vroegste Orioniden l a s t  kunnen krijgen met de maan in laats te  kwar- 
t i e r .  De dagen nadien vermindert d i t  snel en na nieuwe maan o p  2 2  oktober zal  
de maan ' s  avonds helemaal geen hinder veroorzaken voor de Or ion iden  i n  de na- 
nacht t o t  op het einde van de zichtbaarheidsperiode voor de Orioniden om- 
streeks 30 oktober. 

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

3. De Tauriden 
Tauriden z i j n  t i jdens de maand oktober reeds waarneembaar. De r i j k s t e  periode v a l t  
echter omstreeks 3 november voor de zuidelijke t a k  v a n  de Tauriden en omstreeks 
13 november voor de noordelijke t a k .  De eerste datum v a l t  vr i j  ongunstig : enkele 
dagen voor volle maan. Positief i s  we1 d a t  rond 1 november een verlofperiode de 
waarnemingen z a l  vergemakkelijken. Wet weekend 6-7-8 november k a n  j e  vergeten 
voor rneteoorwaarnemingen omwille van  de storende maan. Het volgende weekend 
13-14-15 november i s  echter we1 goed geschikt. Re maan zal i n  de nanacht storen 
doch men k a n  afleszins i n  tiet eerste deel van de nacht  gebruik maken van de 
maanloze hemel om de Tauriden Noord t e  volgen. De Tauriden blijven verder aktief 
gedurende heel november. Lees meer over deze zwerm i n  het Handboek Visuele 
Meteoorwaarnemi ngen a 

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

4.  De Leoniden 
Voor deze zwerm z i j n  de omstandigheden i n  1987 vr i j  gunstig : het maximum zou 
zich vertonen op 17 november ' s  ochtends. Leoniden dient men i n  de laats te  paar 
uren van de nacht te  observeren. De maan ma1 nog we1 een beetje storen, doch niet  
voldoende om a l s  excuus t e  dienen om deze zwerm over t e  slaan. Omstreeks het 
maximum kan de ak t iv i t e i t  we1 verrassend interessant z i j n  met 10 a 15 Leoniden 
per uur. Observeer deze snel bewegende Leoniden ( 7 0 , 7  km/s) met h u n  r a d i a n t  
n a b i j  ~1 = 152'3 en 6 = +22'1, zoda t  we elk j a a r  een idee hebben van de maximale 
Leonidenaktiviteit. 
5. Tot  s l o t  b i j  de herfstaktie v a n  1987 
1987 is  a1 een pover j a a r  geweest met een ongetwijfeld record-slechte zomerperio- 
de. De herfs t  i s  traditioneel een r i  jke periode voor meteoorwaarnemingen. Helaas 
i s  de zomervakantie voorbij en de school begonnen, voor de meeste jongeren een 
ideaal excuus om de waarnemingen op een l a a g  p i t je  t e  zetten.  Het i s  echter 
allemaal een kwestie van p r i o r i t e i t .  Diegene die h u n  v r i je  t i j d  a l s  student niet  
reserveren voor astronomie, die doen d a t  evenmin a l s  ze de studies beeindigen, 
want dan veranderen alleen de a l ib i s  om niets of  weinig t e  doen. Voor de ouderen 
i s  het dan de koude (gezondheid boven a l l e s ) ,  en a l s  d i t  niet  k a n  gezegd worden 
voor de zeldzame heldere nachten, dan v i n d t  men heus we1 j e t s  om n ie t  t e  obser- 
veren. Niets i s  gemakkelijker a l s  men eigenlijk niet  geTnteresseerd i s  dan 
excuses t e  bedenken om toch maar niet  t e  moeten toegeven d a t  de echte ware 
amateur niet  i n  de geexcuseerde waarnemer schui l t .  Waarom z o ' n  komedie om z i c h  
t e  willen voordoen a l s  een echte waarnemer en een doorwinterde amateur? 
Een echt aktieve amateur spendeert geen t i j d  aan excuses. Hij g a a t  observeren a l s  
h i j  z i n  heeft ,  en die zin i s  e r  a l t i j d  a l s  de hemel helder i s .  Observeer dus, neem 
deel aan de akties en zend uw waarnemingen u i t e r l i j k  begin december aan Glenn 
Ticket. Veel succes en geniet van  elk helder uurtje ! 

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

-------------- ........................ 
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e-oproep: radio 
Jeroen Van Wassenhove 
De maanden oktober en november worden gekenmerkt door een a a n t a l  kleine zwermen. 
Dit j a a r  komt  er echter nog een toemaatje b i j .  Volgens Dr. D .  Olsson-Steel i s  het 
mogel i j k  d a t  e r  een meteorenstorm verschijnt rond 7 oktober a . s .  ( 1 ) .  De waar- 
nemingsomstandigheden voor deze meteorenzwerm luiden a1 s v o l g t  ( U T )  : 

h h  h h  h h h  z: 19  -01 -09 
h h  h h h  ZW: 22h-04h-09h 
h h h  W: 03h-06h-09h 

h h h  h h h  NW: 04 -06 -09 en 18h-21h ZO:  18 -23 -06 

N: 05 -09 en 19 -23 

NO: 07 -09 en 19 -22 -00 
- 

- 
0 :  18 -22 -01 - L 

- - 
De radiant bevindt zich o p  a = 93" en 6 = t28". De beste richtingen voor deze 
mogelijke storm z i j n  west en oost. Mag ik ook o p  uw medewerking rekenen om e r  
een geslaagde aktie van t e  maken? 
De eerste kleine zwerm, de Orioniden, k a n  man reeds beluisteren vanaf 16 okto-  
ber. Rond 26 oktober verschijnen ae laa t s te  exemplaren. Het vage maximum 
s i tuee r t  zich rond 21  oktober. Waarnemingsomstandigheden ( U T ) :  

a = 96'0, 6 = +15"0 

Z: 22 -04 -10 

ZW: 22 -06 - 1 1  

h h h  

h h h  
- h ' - h  

h h h  
W: 02 -08"-10 - 
NW: 05 -08 - 1 1  

h h  h h  N: 07 - 1 1  en 2 2  -02 
h h h  

h h h  

h h h  

NO: 22 -01 -04 

0 :  22 -02 -06 

ZO:  2 2  -03 -10 

-- 

- 
- 

E i n d  oktober, maar vooral begin november duiken de Tauriden o p .  Het maximum ver- 
schijnt r o n d  7 november. Deze zwerm i s  r i j k  aan  trage heldere meteoren. De uur- 
frequentie b l i j f t  aan  de lage k a n t .  Waarnemingsomstandigheden ( U T ) :  

Z : 1 8h-00h-07h N: 03 -05 en 18h-22 
ZW: 18 -02 -07 

W: 22 -03 -07 

h h h  

h h h  

h h h  

- 
NO: 18 -22 -00 

0 :  18 -22 -03 

h h h  

h h h  
- - 

- 
h h h  NW: 01 -03 -07 - 

- _  - 
h h h  ZO: 18 -00 -07 - 

;!':L waarnemingsomstandigheden gelden voor een verticaal opgestelde antenne. 
Eegl"n oktober za l  e r  een nieuwe frequent ie l i js t  beschikbaar zijn (de meest 
recente). Alle waarnemers zullen die automatisch opgestuurd krijgen. 

Referent i e s 
(1) Duncan 01 sson-Steel , "Prospects for an Enhanced €-Geminid Shower in 1987" , 
----------- 

h'G,?J 2 5 : 4 ,  1987, p p .  109-111. 
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WGN: Abonne 
Marc Gyssens 

fiet abonnementsgeld voor SY'SPJ voor 1988 bedraagt ongewijzigd 300 BEF. VVS-leden 
kunnen echter van een reductie genieten en hoeven slechts 200 B E F  t e  betalen. 
Stel n ie t  nodeloos u i t ;  U helpt ons geweldig door u w  abonnement vroeg t e  hernieu- 
wen. De Belgische abonnees kunnen h u n  bijdrage storten o p  postrekening nummer 
000-0688050-29 ten name van  Paul Roggemans. Voor de Nederl andse abonnees bestaan 
e r  verschillende mogelijkheden. Een eerste bestaat erin de som t e  voldoen door  
middel van een internationaal postmandaat. Een tweede mogelijkheid i s  de som over 
t e  maken van een Nederlandse girorekening n a a r  hoger vermelde postrekening. Vanaf 
d i t  j a a r  laten we ook nog een derde mogelijkheid toe, namelijk betaling met een 
Rurocheque. Indien U deze methode verkiest ,  dient U e r  we1 op t e  letten dab de 
cheque 
(dus niet  WGN, Werkgroep Meteoren, o f  i e t s d e r g e l i j k s ) .  Vermeld voor de plaats 
waar d e h e q u e  ui tgeschreven werd, een Belgi sche stad ( b i  jvoorbeel d Brussel ) . 
Gemeenschappelijk aan deze drie betalingswijzen i s  d a t  mij geen wissel- of ande- 
re onkosten voor de VVS-Werkgroep Meteoren met zich mee brengen. Dit i s  voor ons 
u i t e r s t  belangrijk, daar het onze polit iek i s  de kostprijs v a n  d i t  b l a d  zo  scherp 
mogelijk t e  s te l len .  I n  het bijzonder drukken we e r  daarom nog eens op d a t ,  wan- 
neer U met een Eurocheque betaalt ,  het essentieel i s  de hierboven opgesomde r icht-  
lijnen t e  volgen. Dank b i j  v o o r b a a t  alvast  V O O ~  uw begrip hiervoor, 
Tenslotte herinneren we eraan d a t  U VGN kan steunen door  meer t e  betalen d a n  het 
abonnementsgeld, d a t  zelfs niet  volstaat om erkelijke kosten t e  dekken. We 
blijven inspanningen leveren om de presentatie en de inhoud v a n  WGN verder t e  
verbeteren; van U h a n g t  he t  a f  of we hl'erin kunnen slagen! 

uitgeschreven wordt in BeZgische frank en betaalbaar aan Paul Roggemans 

eteore I 

Paul Roggemans 
De eerstvolgende act ie  g a a t  door van 17 t o t  24 oktober  i n  de Haute-Provence. Voor 
de periode in december ( v a n  13 t o t  26)  zi jn geCnteresseerden nog steeds welkom, 
zolang e r  plaats i s .  Inmiddels i s  een eers te  verbli jf  achter de r u g ;  van 18 t o t  
en met 31 j u l i  verbleven enkele meteorenwaarnemers t e  Saint-Michel-1'Observatoir-e; 
het werd een succes met meer dan 4000 visuele meteoren in 12 nachten (slechts 66n 
nacht bleef geheel bewolkt). Het was meteen ook de eerste ervaring met een der- 
ge l i jk  soort verbli jf  sinds de reeks waarnemingsprojecten in Zwitserland tussen 
1978 en 1983. 
De gehuurde woning bleek een goed gemeubeld en degelijk ingericht huis t e  z i jn ,  
comfortabel voor het opgegeven a a n t a ?  personen. ZelP koken vergt natuurlijk wat  
vaardigheid en inspanning van de deelnemers; van elkaar wordt verwacht d a t  men 
spontaan meewerkt. De p r a k t i j k  l ee r t  echter d a t  zoiets degelijk moet georgani- 
seerd worden, want  n ie t  iedereen i s  spontaan genei d t o t  h u i s ~ o u d e ~ i j k  werk; on- 
getwijfeld een zwak p u n t  in deze formule. Voordele a i j n  natuurlijk d a t  men zelf 
bepaalt wat men wil eten en wanneer. Be h~ veel heid t i  j d  die aan "levensonder- 
houd" gespendeerd wordt  v a l t  best mee: 1 8 1 . 5  uur per dag  per persoon a l s  ieder- 
een even h a r d  meewerkt. Een g r o o t  voordee? van de formule i s  dad men beschikt 
over een v r i j  groot  huis en d a t  men geen rekening moet houden met vreemden, wat 
in een hotel bijvoorbeeld niet  het geval i s .  Het belangrijkste voordeel i s  zon- 
der enige twijfel  echter de pr i j s :  de gemidde~~e  p r i j s  per d a g  per persoon kwam 
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neer op 58 FF (hierin zijn a l l e  onkosten voor administratie, h u u r  en maaltijden 
inbegrepen). Om de totale  kostpri j s  van zul k verb1 i j f  t e  kennen, vermenigvuldigt 
U dus deze 58 FF met het aantal dagen d a t  U wil verblijven, U t e l t  e r  uw reiskos- 
ten b i j ,  en U kent de pr i j s :  werkelijk miniem. 
I n  1988 i s  de Perseydenperiode vr i j  van maanlicht; de meest perfecte waarnemings- 
omstandigheden (maximum ' s  nachts en geen storende maan) doen zjch voor sedert 
augustus 1980, toen een werkelijk indrukwekkend PerseTdenmaximum werd waargeno- 
men in Zwitserland. Daarom willen we terug n a a r  de Haute-Provence i n  de periode 
van zaterdag 6 t o t  en met zaterdag 20 augustus 1988, Er werd gezocht n a a r  een 
goed gelegen verbli jfplaats en een mogelijk locatie i s  Lardiers, waar een twee- 
woonst, buiten het dorp gelegen, aan negen personen plaats biedt. Observeren 
k a n  v l a k  b i j  het huis; het terrein errond i s  v l a k .  
Teneinde het a a n t a l  deelnemers t e  kennen, worden geynteresseerden uitgenodigd om 
contact op  t e  nemen met Paul Roggemans. Wie w i l  deelnemen kan 2000 BEF storten 
op rekening nummer 000-0688050-29 ten name van P a u l  Roggemans en i s  dan verzekerd 
van een plaats,  uiteraard 20 lang e r  nog i e t s  vr i j  i s .  Het aantal deelnemers i s  
dus maximaal negen. Indien U zou inschrijven en om ernstige redenen niet  zou k u n -  
nen deelnemen, dan  wordt b i j  onderling akkoord van de overige deelnemers het voor 
reservatie betaalde bedrag teruggestort. Momenteel proberen we zo  snel mogelijk 
t e  weten t e  komen hoeveel mensen e r  zouden willen meegaan. 

Persefdenactie Haute-Provenee, 6-20 aRgustu.5 2988: 

gegnteresseerden kunnen Ben plaats Zaten wserveTen door 2000 BEF t~ bet(x2en 
op rekening 000-0688050-29 ten name van Paul Roggemtxns. 

e er 
en - ve e 

Paul Roggemans 
;n vorige nummers van bJGn zag  U heel wat reclame voor deze bijeenkomst, die ge- 
p l a n d  was i n  de Borggraaf t e  Hasselt, Doordat de reservatie niet  betaald was door 
de V V S  en d o o r d a t  de Borggraaf een boeking van een andere groep registreerde, k a n  
het  weekend niet  op de geplande plaats doorgaan. Omdat met de optie van  de VVS 
geen rekening was gehouden b i j  de boeking van de andere groep, was de Borggraaf 
bereid om dezelfde overnachtingscapaciteit i n  Hengelhoef t e  Houthalen t e  boeken, 
hetgeen door  het VVS-bestuur aanvaard werd. Enkele negatieve aspecten aan Hengel- 
hoef maakten d i t  a l ternat ief  voor sommige initiatiefnemers onaanvaardbaar; de or- 
ganisatie van het Weekend der Amateurs werd overgenomen door Johan Gijsenbergs 
v a n  de Limburgse Volkssterrenwacht. Zij zullen de praktische organisatie voor 
h u n  rekening nemen. Er werden garanties gegeven d a t  de problemen met het openbaar 
vervoer zullen opgelost worden door een non-stop pendelende autocar en d a t  de 
vergaderzalen gans het weekend in orde zullen zijn voor diaprojectie en voor- 
drachten. De contactgelegenheid tussen de amateurs i s  gewaarborgd. Inschrijven 
k a n  nog t o t  15 oktober. De organisatoren rekenen o p  de deelname van de werkgroe- 
)en. 

Weekend der Amateurs, Houthakn, 7-8 november 1987:  

inschrijven voor 25 oktober; meer informatie kan U terugvinden op de achter- 
k a f t  van WGN. 
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Cyclops: zo 
Klaas Jobse 

From July 18 till the end of August, 650 visual meteors were seen €rom Oostkapelle, the Netherlands. Due to  
bad  weather, only 5 meteors were photographed. Many meteors were also recorded on video. The system the 
autiior uses can detect meteors up to magnitude +7.  

Tijderis de periode v a n  18 j u l l  t o t  eind augustus 1987 wei-deri v d r i u i ~  ~ ~ C L - U I _ I S  waar- 
nemingen verricht. Drie waarnemers, t e  weten: Marc de Lignie, Sicco van Hoegee 
en de auteur, wisten ongeveer 650 visuele meteoren t e  noteren. 
Het voor meteorenwaarnemers slechte weer l i e t  niet toe om veel waar t e  nemen. Fo- 
tografisch werden vi ' f  meteoren vastgelegd waaronder een Persei'de van  -1,5 die 

taan gefotografeerd te  z i j n  met B U S S ~ G ~ .  V a n u f t  Oostkapelle werd deze meteoor 
gefotografeerd op de nieuwe T-max film van Kodak. Tesamen met de ontwikkelaar 
Diq ( 4  min., 21  " C )  gaf d i t  een goed resul taat .  
Het grootste succes v a n  onze act ie  was de vuurdoop v a n  "BETSY". BETSY s taat  voor: 
Beeldversterker Televisie Systeem. Deze camera bestaat u i t  een 58 mm f 0.85 objec- 
t i e f  met daarachTer gemontzrd een beeldversterker (maximaal 46 000 maal) .  Achter 
de beeldversterker i s  o p  z i j n  beurt weer een zwart-wit  CCD camera geplaatst ,  wel- 
ke met een videorecorder i s  verbonden. Op deze wijze i s  het mogelijk om meteoren 
t e  filmen. BETSY werd afgelopen winter door  Marc de Lignie en de auteur gebouwd 
en hoewel nog niet  geheel v o l t o o i d ,  i s  de camera ingezet t i jdens de zomeractie. 
Het resul taat  was d a t  mew dan 450 meteoren op  videoband konden worden vastge- 
1 egd. 
BETSY heeft een grensmagnitude voor sterren van  ca .  8.5 en voor meteoren van  ca. 
7 .  De beste nacht voor BETSY (en ook V O O ~  ons) was 5-6 augustus toen ze b i j  een 
kraakheldere hemel (visuele grensmag~itude 6 . 7 )  meer dan 30 meteoren per uur film- 
de. Na het bekijken van de vid~obanden met een ruwe c lass i f ica t ie  vanaf  het beeld- 
scherm werden 16 a-Capricorniden, 27 ~ ~ ~ a ~ i d e n ~  112 Persei'den, 25 K-Cygniden en 
260 sporadische meteoren genoteerd 
T i  jdens het uit testen van BETSY i n  april jongSt~eden werden 50 meteoren gefilmd 
ti jdens de nachten 22-23 en 23-24 a ere meteoren werden vanaf het bee1 d-  
scherm overgetekend o p  de gnomonisc renkaarten. De Lyridenradiant sprong 
e r  toen direct  u i t  (16 Lyr-iden), 
Aan een nauwkeuriger manier van verwerken wordt momenteel gewerkt door ons. Het 
l i g t  in de bedoeling om a l l e  d a t a  v i a  ee softwarernatig t e  gaan verwerken I 
Naast a1 de nuttige informatie die wij o deze manier kunnen vergaren, i s  het 
ook we1 eens leuk mooie meteoren eens in de "herhaling" t e  zien! 
A1 met a1 was het voor ons nog niet  z o ' n  slechte campagne, vooral d a n k  z i j  de 
vele video-meteoren! 

op  15 augustus om 21 i 41m27S UT verscheen i n  Pegasus. Deze meteoor bleek simul- 

---r 

P .  C 

Errat urn 
Jeroen Van Wassenhove pointed o u t  t o  us t h a t  some explanation about Figure 1 on 
p .  115 in WGIV 15:4 (august) 
by Christian Steyaert, i s  m 
are d a t a  o f  Luc Gobin ,  the a t a  of  M3urice De Meyere a n d  the plus- 
signs are data o f  Jeroen Van ~ a s ~ e ~ ~ o v e .  
We apologize i f  th i s  omission shoul 
i n  understanding the a r t i c l e ,  

"Ref 1 ec t i  on Dura t ion  Determination: An Experiment" 
note t h a t  the squares i n  t h i s  figure 

have caused any inco~ven ienc~  t o  the reader 
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compiled by Pau errzans 

This catalague contains 240 pages 
w i t h  over 7000 references t o  the 
l i t e r a t u r e .  This index t o  the Meteor 
Library o f  the author enables meteor 
workers t o  locate many pub1 ications 
deal i n g  w i t h  meteor work. Research 
amateurs wi l l  get  the opportunity t o  
conduct a professional l i t e r a t u r e  
search for any k i n d  of  study they 
may undertake. All amateurs get the 
poss ib i l i ty  t o  consult an almost 
u n l  imi ted treasure of information on 
meteors. In some cases,  permission 
can be given t o  o b t a i n  copies of 
publications l i s t e d  i n  the index of  
this Meteor Library. Order t h i s  unique 
guide t o  meteor l i t e r a t u r e  for 400 BEF 
post paid. 

Order by t rans f e r r ing  400 BEF t o  t h e  
pos ta l  g i ro  account 000-0688050-29 
o f  Paul, Roggemans o r  by in t e rna t io -  
nal, postal, money order or  by any o f  
the  ways described i n  the  subscrip- 
t i o n  information fo r  WGN on p .  2 5 3  
.lt is e s s e n t i a l ,  s ince  we t r y  t o  
keep the  pr i ce  as  low a s  poss ib le ,  
t h a t ,  a f t e r  poss ib l e  deduction of 
exchange and/or banking c o s t s  we re-  
t a i n  400 BEF. 

~~~~~~~~.~~~~~~ by Frank W i t t e ,  Mark van Rossum and Casper t e r  
Kuile, 
Enschedesestraat 105 
NL-7551 E K  Hengelo, the Netherlands 
phone: (31) (0)74-422453 (weekends only) ) 
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VS-Meteor 
Radio Subsect ion: 
Jeroen Van Wassenhove 

1986 was a splendid year for the Radio Subsection. Seven observers gathered more than 15 000 meteor reflections, 
which is a doubling in comparison with 1985. 

Table 1 --- Listing of meteor observers (radio work) 

Ob server Init. T Number of meteor 
reflections (tot) 

Dirk Eeckhaut 
Luc Gobin 
Lieven Philips 
Johan Smet 

Table 2 --- Geographic locatloris of meteor Observing sites 

Puimichel (F) 

Dendermonde 

St.-Martens-Latem 

Explanation of table  3 
Antenna 
Nr: number of re f lec tors  
Nd: number of directors  
Pol :  polar izat ion.  There a re  three p o s s i b i l i t i e s  : 

--  --------------_-___ 

- H : Horizontal 
- V : Vertical 
- C : Circular 

Hag: height above the ground o f  the antenna, measured from the dipole.  Unit = 
meter (m). 

Note:if the antenna i s  c i r c u l a r  polar ised,  Nr a n d  Nd must be doubled. 
Cable 
Type: t h i s  can be coax ( c )  or twin-lead ( t ) .  
Imp: impedance o f  the used cable,  U n i t  = O h m  ( ~ j ,  
L: 
Am: 

length of  the cable,  expressed i n  meters. 
indicator  i f  an amplifier i s  used or n o t .  
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Rec: Receiver. There a re  9 p o s s i b i l i t i e s :  
- G : G r u n d i g  S a t e l l i t  300A 
- M : Marantz ST 300 L 
- N : Nordmende 
- 0 : own design 

- Sa : Sanyo DXT 5502 LV 
- So : Sony ICF 7600 D 
- T : Toshiba 
- Y : Yeasu FRG 9600 

- R : R 2000 

Fd: Frequency-display. A : Analogue. 
D : Dig i t a l .  

T a b l e  3 - - - L i s t  of  t he  used equipments 

Number 0 :  

E q u i pme n 1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
i I  
1 2  
13 
14  
? 5  
16 
1 7  
18 
19 
20  

Antenna (Yagi) 
Nr Nd P o l  Hag 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2 
2 
2 
2 
2 
3 
3 
3 
2 
3 
2 
2 
4 
3 
3 
4 
4 
4 
4 
4 

H 8.0 
C 3 .0  
e 3.0  
C 3 , 0  
C 3.0 
V 1 .O 
e 1.5  
N 10.0 
H 10,O 
H 4.0 
B 8.0 
H 16,O 
C 3 , s  
C 3 . 7  
C 4.5 
C 0 .7  
C 0 . 7  
C 6 . 7  
e 6 . 7  
C 0.75 

Cable 
L Type Imp 

C 60 
C 60 
C 60 
C 60 
C 60 
C 75 
C 35 
C 60 
C 60 
c 60 
C 60 
C 60 
C 60 
C 60 
C 75 
C 75 
T 240 
T 240 
T 240 
T 240 

10.0 
12.0 
12.0 
12.0 
12.0 
20.0 
12 .0  
4 .0  
1 .0  
6 .5  
10.0 
10.0 
9 .0  
7.0 
7 .0  
1 J O  
1.5  
5 .3  
5.3 

4.75 

Date 
( 1986) 

J a n  01 
01 
02 
03 
04 
05 

Feb 2 8  
28  

Mar 07 
10 
12 
15 
15 
16 

20 00 20 30 
21 2 2  2 2  2 2  
20 54 2 i  54 
21  35 22  35 
19 02 20 00 
20 00 21 00 

i 
1 J V W  6 
I JS 1 

J S  2 
JS 3 
JVW 7 
MDM 1 

Am 

No 
No 
No 
Yes 
Y e s  
No 
Yes 
No 

Y e s  
N O  

No 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 

R e  c 

Y 
T 
R 
Y 
0 
T 
T 
0 
0 
S a  
Y 
Y 

, s o  
M 
M 
s o  
so 
N 
G 
G 

Table 4 --- List of o b s e r v a t i o n s .  (raw d a t a  ! r a d i o )  

Fd 

D 
A 
D 
D 
A 
A 
A 
A 
A 
A 
D 
D 
D 
A 
A 
D 
D 
A 
D 
D 

- 

L O C .  

2 
6 
6 
6 
6 
2 

6 
6 

6 
7 
7 
7 
6 
10 

N 

4 
26 
35 
40 
5 3  
5 

0 
1 

1 
78 
76 
87 
3 
1 7  
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Table  4 --- continued 
Date 

( 1986) 

Mar 16 
18 
18 
19 
21 
2 2  
22 
23 
24 
28 
28 
29 
29 
2 9  
30 
31 

Apr 01 
07 
19 
19  
20 
20 
20 
20 
20 
20 
20 
21 
21 
21  
21  
2 2  
22 
22 
22 
2 2  
23 

Yay 01 
01 
02 
02 
02 
02 
03 
03  
03 
03 
03 
04 
04 
04 
04 
04 

B.T. 
(UT) 

21  47 
20 00 
21 02 
21  54 
20 00 
19 00 
20 30 
21  21 
20 23 
20 00 
20 00 
20 00 
19 51 
20 00 
19 16  
19 05 

19 58 
21 19  
04 00 
20 15 
06 15 
07 36 
10 50 
20 55 
22 2 2  
2 2  37 
04 00 
05 38 
20 30 
09 04 
04 00 
04 00 
05 55 
06 40 
10 54 
04 00 
04 00 

06 45 
08 20 
07 25 
20 20 
08 37 
05 41  
06 45 
07 29 
08 08 
08 38 
14 05 
06 45 
07 45 
18 09 
08 58 
06 45 

E.T. 
(UT) 

2 2  47 
21 30 
2 2  02 
2 2  54 
2 1  00 
20 00 
2 1  00 
2 2  21 
21 23 
21 00 
21  00 
2 1  00 
20 51 
21 00 
20 16 
20 00 

21  00 
2 2  19 
05 00 
21 15 
07 15 
09 00 
1 1  50 
21 55 
22  37 
23 07 
05 00 
06 38 
21 30 
10 1 2  
05 00 
05 45 
07 55 
07 40 
1 1  15 
05 00 
05 00 

08 00 
09 20 
08 25 
21 20 
09 37 
06 41 
08 00 
08 2 9  
09 19  
09 38 
14  45 
08 00 
08 54 
18 36 
09 58 
07 45 

Obs a 

J S  4 
MDM 1 
J S  5 
J S  6 

MDM 2 
J V W  8 
cs 3 
J S  7 
J S  8 

MDM 3 
J S  9 
cs 3 
J S  9 

J V W  9 
J S  10 

MDM 3 

MDM 4 
J S  18 

J V W  13 
J S  1 7  
MDM 5 
MDM 5 
J S  16 
J S  15 
cs 4 
cs 4 

J V W  12 
J S  14 
J S  30 
cs 4 

J V W  1 1  
MDM 5 
MDM 5 
J S  12 
J S  1 1  

J V W  10 
JVW 14 

MDM 8 
J S  31 
cs 33 
u E 4  
cs 33 
J S  30 
MDM 7 
cs 33 
J S  29 
cs 33 
J S  28 
MDM 6 
cs 34 
DE 4 
cs 34 
J S  27 

7 2 . 1 1  
7 2 . 1 1  
7 2 . 1 1  
7 2 . 1 1  
7 2 . 1 1  
88.30 
88.30 
7 2 . 1 1  
7 2 . 1 1  
7 2 .  1 1  
7 2 . 1 1  
88.30 
7 2 . 1 1  
88.30 
7 2 . 1 1  
7 2 . 1 1  

7 2 . 1 1  
7 2 . 1 1  
88.30 
7 2 . 1 1  
7 2 . 1 1  
72.11 
7 2 . 1 1  
7 2 . 1 1  
88.30 
88.40 
88.30 
7 2 . 1 1  
7 2 . 1 1  
88.30 
88 30 
72.11 
7 2 . 1 1  
7 2 . 1 1  
7 2 . 1 1  
88 - 30 
88.30 

72.11 
72.11 
95 30 
72.11 
95 30 
7 2 . 1 1  
72 .11  
95.30 
72.11 
95 * 30 
7 2 . 1 1  
7 2 . 1 1  
95 30 
7 2 . 1 1  
95.30 
72.11 

E q *  

1 1  
2 

1 1  
1 1  
2 
19 
13 
1 1  
1 1  
2 
1 1  
13 
1 1  
19 
11 
2 

2 
1 1  
19 
1 1  
2 
2 
1 1  
1 1  
13 
13 
19 
1 1  
1 1  
13 
19 
2 
2 
1 1  
1 1  
19 
19 

2 
1 1  
13 
1 
13 
1 1  
2 
13 
1 1  
13 
11 
2 
13 
1 

13 
1 1  

L O C .  

7 
10 
7 
7 
10 
6 
2 
7 
7 
10 
7 
2 
7 
6 
7 
10 

10 
7 
6 
7 
18 
10 
7 
7 
2 
2 
6 
7 
7 
2 
6 
10 
10 
7 
7 
6 
6 

10 
7 
2 
9 
2 
7 
10 
2 
7 
2 
7 
10 
2 
9 
2 
7 

N 

8 2  
23 
60 
6 9  
15 
2 
3 
39 
64 
1 9  
39 
4 

27 
8 

27  
9 

19 
32 
1 2  
32 
6 
3 

40 
43 
0 
3 
14  
33 
42  
0 
1 1  
9 

1’1 
89 
33 
18 
13 

4 2  
124 
5 
34 
8 
95 
36 
15 

153 
9 

23 
60 
7 
9 
10 
149 
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Table 4 --- c o n t  i nue  d 

D a t e  
( 1986) 

M a y  04 
05 
05 
05 
06 
06 
06 
06 
07 
07 
07 
08 
08 
08 
08 
09 
EO 
1 1  
15 
15 
16 

Jul 06 
07 
09 
10 
10 
1 1  
1 1  
12 
12 
13 
14 
15 
16 
17 
18 
23 
24 
24 
25 
25-26 
25 
26 
26 
27 
27 
28 
28 
28 
29 
29 
30 
30 
30 

B.T. 
(UT) 

08h00m 
05 00 
19 34 
19 30 
05 23 
06 20 
19 34 
19 30 
21 25 
07- 15 
19 47 
06 27 
13 16 
08 02 
14 20 
06 15 
06 45 
06 58 
08 30 
10 40 
08 15 

09 27 
09 35 
09 27 
09 30 
09 30 
09 30 
18 00 
09 30 
18 00 
09 28 
09 24 
09 27 
09 05 
09 30 
09 30 
20 30 
20 00 
20 20 
1 1  00 
23 00 
20 30 
20 45 
20 45 
20 10 
21 GO 
20 15 
21 00 
21 01 
20 45 
21 00 
20 20 
21 02 
21 00 

E.T. 
(UT) 

0 9h00" 
06 00 
20 08 
20 07 
06 50 
07 20 
20 04 
20 04 
21 40 
08 03 
20 25 
08 00 
14 16 
09 02 
15 20 
06 45 
07 15 
07 35 
09 05 
1 1  40 
09 15 

10 30 
10 35 
10 27 
10 30 
10 30 
10 30 
19 00 
10 30 
19 00 
10 20 
10 24 
10 27 
10 35 
10 30 
10 00 
21 30 
20 15 
21 05 
12 00 
01 00 
22 00 
21 45 
21 45 
21 45 
22 00 
21 45 
22 00 
22 01 
22 30 
22 00 
22 00 
22 02 
22 00 

Obs. 

JS 26 
JS 25. 
JS 22 
DE 3 
MDM 1 1  
JS 24 
JS 21 
DE 2 
JS 20 
DE 1 
JVW 38 
MDM 10 
JVW 38 
J S  23 
JVW 38 
JS 19 

MDM 10 
MDM 9 

MDM 12 
MDM 12 
MDM 12 

MDM 13 
MDM 13 
MDM 13 
MDM 14 
MDM 14 
MDM 14 
JVW 15 
MDM 14 
JVW 15 
MDM 14 
MDM 15 
MDM 15 
MDM 15 
MDM 16 
MDM 16 
MDM 16 
MDM 16 
MDM 16 
MDM 17 
JVW 16 
MDM 17 
MDM 21 
JS 32 

MDM 18 
DE 5 

MDM 19 
DE 6 
JS 33 
MDM 20 

DE 7 
MDM 22 
JS 34 
D E  8 

F r e q .  
(MHz 1 

72.11 
72.11 
72.11 
72.11 
72.11 
72.11 
72.11 
72.11 
72.11 
72.11 
88.30 
72.11 
88.30 
72.11 
90.05 
72.11 
72.11 
72.11 
72.11 
72.11 
72.11 

72.11 
72.11 
72.11 
72.11 
72.11 
72.11 
88 a 30 
72.11 
88 30 
72. 1 1  
72.11 
72.11 
72.11 
72.11 
72.11 
72.11 
72.11 
72.11 
72.11 
88.30 
72.11 
72.11 
72.11 
72.11 
72,ll 
72.11 
72,11 
72.11 
72.11 
72.11 
72.11 
72.11 
72.11 

Eq.  

I 1  
1 1  
1 1  
1 
3 
11  
1 1  
1 
1 1  
1 
19 
1 1  
19 
1 1  
19 
1 1  
3 
3 
4 
4 
4 
2 
2 
2 
2 
2 
2 
19 
2 
19 
2 
2 
2 
4 
4 
3 
2 
3 
3 
2 
19 
2 
2 
12 
6 
1 
2 
1 
12 
2 
1 
2 
12 
1 

L O C .  

7 
7 
7 
9 
10 
7 
7 
9 
7 
9 
6 
7 
6 
7 
6 
7 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
5 
10 
6 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
6 
10 
10 
7 
10 
9 
10 
9 
7 
10 
9 
10 
7 
9 

- 
N 

146 
216 
20 
31 
15 
16% 
12 
22 
1 1  
56 
1 
35 
6 
124 
6 
76 
7 
7 
21 
15 
7 
9 
9 
12 
16 
16 
10 
3 
16 
3 
10 
5 
16 
27 
21 
8 
0 
0 
1 1  
14 
25 
I9 
35 
70 
61 
15 
59 
22 
72 
27 
23 
65 
65 
18 

Ic-sl 
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T a b l e  4 --- c o n t i n u e d  

Date 
( 1986)  

J u l  31 
31 
31 

0 1  
01 
0 1  
0 1  
0 2  
02 
0 2  
0 3  
0 3  
03 
0 3  
0 3  
0 4  
04  
0 4  
04 
0 4  
0 4  
0 5  
05 
0 5  
05 
0 5  
0 5  

06  
06 
0 6  
0 6  
0 6  
06  
07 
0 7  
0 7  
0 7  
0 7  
0 7  
0 7  
0 7  
0 7  
08 
08 
08 
08 
08 
08 
08 
09 
0 9  
0 9  
0 9  
0 9  

4ug 01 

B.T. 
(UT) 

2Oh 1 2m 
21 00 
21 00 

21 00 
20 20 
19 00 
21 00 
19 00 
21 00 
20 45 
2 3  25 
21 00 
2 0  30 
10 30 
22 00 
0 9  40 
20 30  
17 20 
21 00 
21 00 
10 40 
22 00 
2@ 30 
22 12 
21 00 
20 5 9  
10 30 
22 00 

21 00 
21 2 0  
20 30 
10 35 
22 00 
20 30  
20 30  
17 30 
21 00 
20 45 
10 40  
0 9  27 
10 4 5  
22 00 
20 00 
20 30 
17 26 
21 00 
10 33 
22 00 
10 00 
2 0  00 
20 30  
22 1 9  
21 00 
21 00 
10 33 

E.T.  
(UT) 

22h00m 
22 00 
22 00 

22 00 
22 00 
19 5 9  
2 3  2 0  
20 00 
22 00 
21 45 
2 3  55 
22 00 
21 00 
1 1  00 
24 00 
10 10 
22 00 
17 30 
22 00 
22 00 
1 1  4 0  
24 00 
22 00 
2 3  3 3  
22 00 
21 5 9  
1 1  30 
24 00 

22 00 
22 2 0  
22 00 
1 1  35 
24 00 
2 3  00 
22 00 
18 00 
22 00 
21 4 5  
1 1  19 
10 27  
13 00 
2 4  00 
2 3  00 
22 00 
18 00 
22 00 
11 30 
24 00 
13 00 
2 3  00 
22 00 
2 3  01 
22 00 
22 00 
1 1  33 

Obs. 

MDM 2 3  
J S  35 
DE 9 

DE 10 
MDM 2 4  

LP 1 
cs 5 

JVW 17 
DE 1 1  

MDM 2 1  
CS 6 

DE 12 
MDM 26 
cs 7 
cs 7 
LG 1 

MDM 27 
LG 2 

DE 1 3  
J S  3 6  
CS 8 
CS 8 

MDM 2 8  
LP 2 

DE 14 
J S  37 
cs 9 
cs 9 

DE 15 
JS 38 

MDM 2 9  
cs 10 
cs 10 

J V W  2 8  
MDM 30 

LG 3 
DE 16 
JS 39 
cs 1 1  

JVW 18 
J V W  18 
C S  1 1  

JVW 2 9  
MDM 31 

LG 4 
DE 17 
cs 12 
cs 12 

J V W  19 
J V W  30 
MDM 32 

LP 3 
DE 18 
J S  45 
CS 13 

Freq. 
(Wz 1 

72.11 
72 .11  
72.11 

72 .11  
72 .11  
8 8 . 3 0  
88 30 
8 8 . 3 0  
72.11 
72.11 
8 8 . 3 0  
72.11 
72.11 
8 8 . 3 5  
8 7 . 6 5  
66 .74  
72 .11  
6 6 . 7 4  
72.11 
72 .11  
8 7 . 6 5  
8 7 . 6 5  
72.11 
91.20 
72 .11  
72 .11  
87 .65  
8 7 . 6 5  

72 .11  
72.11 
72.11 
8 7 . 6 5  
87 65 
8 7  70 
72.11 
6 6 . 1 7  
72 .11  
72 .11  
87 .60  
9 4 . 5 0  
94 .50  
8 7 . 6 5  
87 .70  
72 .11  
66 .74  
72 .11  
87 .65  
8 7 . 6 5  
94 .50  
8 7 . 7 0  
72.11 
91 .40  
72.11 
7 2 . 1 1  
8 7 . 6 5  

2 
12 
1 

1 
2 
10 
15 
19 
1 
2 
15 
1 
2 
14 
14 
8 
2 
8 
1 

12 
14 
1 4  
2 
10 
1 

12 
14 
14 

1 
12 
2 
14 
14 
2 0  
2 
8 
1 

12 
14 
2 0  
2 0  
14 
20 
2 
8 
1 

1 4  
1 4  
2 0  
20  
2 
10 
1 

12 
1 4  

L O C .  

10 
7 
9 

9 
10 
8 
2 
6 
9 
10 
2 
9 
10 
2 
2 
1 
10 
1 
9 
7 
2 
2 
10 
8 
9 
7 
2 
2 

9 
7 
10 
2 
2 
5 
10 
1 
9 
7 
2 
5 
5 
2 
5 
10 
1 
9 
2 
2 
5 
5 
10 
8 
9 
7 
2 

- 
N 

70 
83 
30 

67 
67 
10 
26 
6 

2 9  
47 
7 

2 6  
70 
0 

26 
13 
81 
2 

41 
113 
4 

5 4  
9 8  
1 1  
44  
104 
1 1  
3 9  

42 
98  
87 
12 
67 
55 
61 
8 

45 
87 
14 
1 3  
5 1  
46 
3 6  
29 
5 
35 
10 
38 

484 
90 
6 8  
6 

30  
85 
7 

L_I 
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Table 4 --- con t inue ,d 

c: 14 
1 4 

E 1 4 9 
14 
14 
14 
14 

15 
15 
15 
15 
16 
16 

Oct 0 6  
07  
08 
08 
08 
12 
15 
16 
20  

B.T. 
(UT) 

22 00 
10 00 
20 00 

20  30 
21 00 
20 48 
10 31 
22 00 
10 00 
20 00 
20 30 
21 00 
21 00 
10 37 
22 00 
10 00 
2 0  30 
01 03 
1 1  2 7  
20  4 8  
21 00 
10 30 
22 00 
10 00 
20  00 
2 0  30 
01 0 3  
21 00 
2 0  47 
10 41 
22  0 2  
10 00 
20 30 
20 49 
21 00 
10 37 
21 46 
10 00 
20  30 

21 00 
21 5 5  
10 00 
20  00 
21 00 
10 00 

21 00 
21 18 
10 00 
14 15 
21 00 
21 13 
18 00 
10 00 
0 7  00 

E.T. 
(UT) 

24  00 
13 00 
2 3  00 

22  00 
22 00 
21 4 8  
1 1  30 
24  00 
13 00 
2 3  00 
22 00 
22 00 
22 00 
1 1  38 

13 00 
22 00 
01 33 
1 1  58 
21 48 
22 00 
1 1  30 
2 4  00 
13 00 
23  00 
22 00 
01 22 
22 00 
21 47 
1 1  41 
00 0 2  
13 00 
22 00 
21 49 
22  00 
1 1  37  
2 4  00 
13 00 
2 3  00 

22 00 
2 3  55 
1 3  00 
2 3  00 
22 00 
1 3  00 

22 00 
22 00 
1 1  00 
16 00 
22 00 
21 45 
18 45 
1 1  00 
08 00 

a 4  00 

Obs. 

CS 13 
JVW 20 
JVW 31 

MDM 33 
DE 19 
J S  40 
CS 1 4  
CS 14  

JVW 21 
JVW 32  
MDM 3 4  
DE 20  
J S  41 
CS 15 
CS 15 

JVW 2 2  
MDM 3 5  

LG 5 
LG 5 

SS 42  
DE 21 
C S  16 
C S  16 

J V W  2 3  
J V W  33 
MDM 36  
LG 6 

DE 22 
J S  4 

CS 1 7  
cs 17 

JVW 24 
MDM 37 
JS 44 
DE 2 3  
C S  18 
CS 18 

JVW 25 
J V W  3 4  

DE 24  
cs 19 
JVW 26  
JVW 35 
DE 25  

J V W  27 

MDM 38 
MDM 38 
MDM 38 
MDM 38 
MDM 3 9  
MDM 4 0  
MDM 41 
MDM 42  
MDM 4 3  

8 7 . 6 5  
9 4 . 5 0  
8 7 . 7 0  

72 .11  
72 .11  
72 .11  
8 8 . 4 0  
8 7 . 6 5  
94 .50  
87 * 70 
7 2 . 1 1  
7 2 . 1 1  
7 2 . 1 1  
8 7 . 6 5  
8 7 . 6 5  
9 4 . 5 0  
7 2 . 1 1  
7 2 . 3 0  
7 2 , 3 0  
7 2 . 1 1  
72 .11  
8 7 . 6 5  
8 7 . 6 5  
9 4 . 5 0  
8 7 . 7 0  
72 .11  
7 2 . 1 1  
72.11 
72 .11  
8 7 . 6 5  
8 7 . 6 5  
9 4 . 5 0  
7 2 - 1 1  
7 2 . 1 1  
72 .  1 I 
87 65 
8 7 . 6 5  
9 4 . 5 0  
8 7 . 7 0  

72 .11  
8 7  a 65  
9 4 . 5 0  
8 7 . 7 0  
7 2 . 1 1  
9 4 . 5 0  

72 .11  
72 .11  
7 2 . 1 1  
7 2 . 1  i 
72 .11  
72 .11  
72 .11  
72 .11  
72 .11  

14  
2 0  
20  

2 
1 

12 
14 
14 
2 0  
2 0  
2 
1 

12 
14  
14 
2 0  
2 
8 
8 
12 
1 

14 
14 
2 0  
2 0  
2 
8 
1 

12 
14  
14 
20  
2 
12 
1 

14  
14  
2 0  
20  

1 
14 
20  
20 
1 

2 0  

2 
2 
2 
5 
5 
5 
2 
2 
2 

~ 

Lac. 

2 
5 
5 

10 
9 
7 
2 
2 
5 
5 
10 
9 
7 
2 
2 
5 
10 
1 
1 
7 
9 
2 
2 
5 
5 
10 
1 
9 
7 
2 
2 
5 
10 
7 
9 
2 
2 
5 
5 

9 
2 
5 
5 
9 
5 

10 
10 
10 
10 
10 
10 
10 
10 
10 

- 
N 

37 
94 
138 

41 
56  
62 
18 
5 6  
145 
247  
5 5  
53 
96 
1 7  
45 

303 
92 
21 
15 

140 
67 
9 

118 
313 
378  
8 4  
5 

5 1  
114 
12 
75 

297 
43 
7 7  
37 
1 1  
33 
196 
163 

32  
40 
9 0  
109 
19 

110 

0 
0 
0 
0 
1 
6 
5 
10 
2 9  

11111 



151 

Table 4 --- continued 

Date 
( 1986) 

Oct  21 
22 
23 
24 
25 
26 
27 
3 1-0 1 
31-01 

Nov 01 
01 
0 1-02 
02 
02 
02 
02 
02 
03 
03 
03 
03 
04 
04 
04 
04 
04 
05 
05 
05 
05 
06 
06 
06 
12 
18 
19 
20 
21 
23 
24 
26 
30 

lec 02 
03 
03 
04 
04 
05 
05 
06 
07 
07 
07 
08 

B.T. 
(UT) 

07 00 
07 00 
07 00 
07 00 
07 00 
07 00 
07 00 
21 18 
23 30 

13 00 
20 26 
23 29 
13 00 
21 15 
13 00 
21 30 
21 51 
13 23 
20 07 
13 00 
20 20 
12 51 
20 18 
13 00 
20 31 
22 43 
12 30 
20 35 
12 40 
20 30 
12 45 
12 45 
20 35 
18 00 
17 39 
17 44 
17 40 
17 40 
17 35 
17 35 
17 35 
17 35 
20 02 
17 35 
20 Cl 
17 35 
20 15 
17 35 
19 58 
20 06 
17 30 
09 02 
20 00 
17 30 

E.T. 
(UT) 

08 00 
08 00 
08 00 
08 00 
08 00 
08 00 
08 00 
24 18 
24 05 

14 00 
23 05 
01 00 
14 00 
23 '30 
14 00 
21 51 
22 50 
14 23 
24 00 
14 00 
23 30 
13 54 
23 30 
14 00 
22 39 
23 30 
14 00 
23 35 
14 02 
23 30 
14 00 
14 00 
23 45 
18 45 
18 39 
18 44 
18 40 
18 40 
18 35 
18 35 
18 35 
18 35 

20 32 
18 35 
20 35 
18 35 
20 46 
18 35 
20 32 
20 36 
18 30 
10 02 
21 00 
18 30 

Obs, 

MDM 44 
MDM 45 
MDM 46 
MDM 47 
MDM 48 
MDM 49 
MDM 50 
MDM 51 
cs 20 
cs 20 
cs 20 
cs 21 
MDM 52 
MDM 53 
cs 21 
cs 22 
cs 22 

MDM 54 
MDM 54 
cs 22 
CS 23 

MDM 55 
MDM 55 
C S  23 
CS 24 
CS 24 

MDM 56 
MDM 56 
CS 25 
CS 25 

MDM 57 
CS 26 
CS 26 

MDM 57 
MDM 57 
MDM 58 
MDM 58 
MDM 59 
MDM 59 
MDM 60 
MDM 60 
MDM 61 

LG 7 
MDM 61 
LG 8 

MDM 62 
LG 9 

MDM 62 
LG 10 
LG 1 1  

MDM 63 
LG 12 
LG 13 

MDM 63 

72.11 
72.11 
72.11 
72.11 
72.11 
72.11 
72.11 
72.11 
87.70 
87.70 
87.70 
87.70 
72.30 
72.30 
87.70 
87.70 
94.50 
72.30 
72.30 
94.50 
94.50 
?2,30 
72.11 
94.50 
94.50 
94.50 
72.11 
72.11 
94.50 
94.50 
72.11 
94.50 
94.50 
72. I 1  
72.11 
72.11 
72.11 
72.11 
72.11 
72,ll 
72.11 
72.11 
72.11 
72.11 
72.11 
72.11 
72.11 
72.11 
72.11 
72,ll 
72.11 
66.17 
72.11 
72.11 

2 
2 
2 
2 
2 
2 
2 
6 
17 
17 
17 
17 
6 
6 
16 
16 
16 
6 
6 
16 
16 
6 
6 
16 
16 
16 
6 
6 
16 
16 
6 
16 
16 
2 
2 
2 
2 
2 
2 
2 
2 
2 

9 
7 
9 
7 
9 
7 
9 
9 
7 
9 
9 
7 

L O C .  

10 
10 
10 
10 
10 
10 
10 
4 
3 
3 
3 
3 
4 
4 
3 
3 
3 
4 
4 
3 
3 
4 
4 
3 
3 
3 
4 
4 
3 
3 
4 
3 
3 
10 
10 
10 
10 
10 
10 
10 
1 @  
10 

1 
10 
1 

10 
1 
10 
1 
1 
10 
1 
1 
10 

Ice__ 

N 

29 
31 
27 
29 
10 
1 1  
2 
20 
7 
1 
8 
8 
2 
15 
2 
3 
6 
7 
48 
13 
32 
6 
30 
10 
22 
9 
7 
19 
17 
26 
1 1  
6 
51 
12 
23 
27 
25 
22 
17 
31 
23 
17 

19 
21 
18 
24 
26 
22 
23 
19 
21 
101 
58 
25 
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Conclusion 
1986 was a splendid year f o r  the Radio Subsection. Seven observers gathered 
more than 15000meteor re f lec t ions .  This i s  a d o u b l i n g  i n  comparison w i t h  1985. 
1986 i s  featured by the following points: 
- 90% of a l l  meteor showers were covered. No radio observations were carried 

out in September and  only two i n  February; 
- An outburst of meteor a c t i v i t y  was registered on August 8 ,  between loh a n d  13h 

UT . 
- The Ursids showed a very high a c t i v i t y  on December 2 1 .  
Many thanks t o  a l l  observers! 

---------- 
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B.A. Lindblad, Land 

~ 

I n  this article the association between cornet van Gen 
is investigated. This association is finally confirme 

he November Monocyotids 

~~ 

Comet van Gent-Peltier-Daimaca (1944 I )  was discovered independently by van Gent a t  
Johannesburg, Pelt ier a t  Delphos and Da~maca a t  Targul Siv. The comet passed through 
perihelion on Jan. 12, 1944. I t  a p  roaches the Earth 's  orbi t  t o  within 0.037 A.U. 
Comet 1944 I has therefore been re Qgns"ZE?d as a possible parent comet for a meteor 
stream (Hoffmeister 1948, Hasegawa 1958, ~ ~ ~ m m ~ n d  1981). Hasegawa predicted a 
meteor shower on Nov. 20 with a the 1 radiant a t  a: = 132", 6 = -8" and a geo- 
cent r ic  velocity of 67 km/s. 
An intense, very short meteor shswe ed by visual observers on Nov. 21-22, 
1925 (Olivier 1926) .  The observed r ion was -in accord with the theore- 
t i c a l  r a d i a n t  pub1 ished by ~ o ~ ~ r n ~ i s t ~ r  gawa. Ten years l a t e r ,  on Nov. 2 1 ,  
1935, the same meteor shower was again (Olivier 1936) .  The meteor shower 
of Nov. 21 ,  1935 seems t o  have been on most conspicious meteor events 
observed in th i s  century, with an hourly rate of 2000 or more (Kresak 1958). 
Discussing these observations Kr 958) identified the Nov. 20 showers as as- 
sociated with comet 1944 I .  Kresa 
between t h e  various radiant p o s i t  
hesitation he proposed the name 
A 29L5 recurence of the Nov~mbe erotic! stream has recently been reported 
( W G N  m 2 ) .  Adams (1986) sum sual Observations in the USA. The shower 
was o f  very short duration, with inc-ipal act ivi ty  confined t o  less than 1 
hour. The time of ~ a x i ~ u m a c t i v i t  garted as Nsv. 21.486 UT, which corresponds 
to  solar longitude 238i162 ~ e ~ ~ ~ n ~ ~  1950'.0) The solar longitude a t  maximum act ivi-  
ty agrees weli with Kresak's value f a r  the 19225 and 1935 showers (238'37). I t  'is 
evident t h a t  visual observers now have f i n a l l y  c ~ ~ ~ ~ r m e d  the association between 
comet 1944 I a n d  the meteor s h s ~ ~ ~ ~  o f  Nova 20. 
Because of the unexpected ~ p ~ e ~ ~ ~ ~ ~ ~  the Nov. 20-21 meteor shower the radiant 
i s  s t i l l  not  we17 d ~ ~ e r m ~ n e ~ ~  ~~~~r~~ CUTS i n  1935 ~~v~ a radian a t  a: = 110", 
6 = -5" ,  which places the radiant i n  e 1985 observa- 
t ions (Capitola, California) gave a r (25 ' )  which 
i s  near t o  CI Monoceros. Several a u t h o  shower "Mono- 
ceroti d s "  . The desi g n a t  i on n o t  suitable since i t  i s  
~ I r e a d y  in general use f o r  wer a" n ~ ~ c e m b e r  ~ The December Monocerotids 
s t ~ ~ a m  i s  a we17 k n o ~ ~  recc 
I t  i s  associated with comet Lindblad 1971) .  I t  has been 
:hserved bo th  photogra~h~ca t wrfter  suggests t h a t  
the November 20 meteor show 4 I be cal led the November 
1\1mxerotids t o  distinguish between the  two streams, 
Cornet 1944 I 'moves in a parabol 
question : h o w  i s  i t  possible f 
mely concentrated meteor streams ~d 
perihelion passage as we77 as  4 
comet ? 
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h a s i z e d  t h a t  there are large discrepancies 
ed by the visual observers. With some 
for th i s  shower. 

~~~e~~~ (01 ivi 

~~~~~~~~~~ i n  the period 10-17 December. 

o r b i t .  This poses an interesting 
d i s  cornet t o  give r i s e  t o  extre- 
en observed 18 and 8 years before 
e ~ ~ ~ ~ l ~ o ~  passage of the parent 

----_-I--- _ -  
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Magnitude 
Paul Roggemans 

~~~ ~~ 

Visual observations yielded 36876 magnitude estimates of which 11 320 were sporadics and 2 1  148 were Perseids. 
Sufficiant numbers of meteor estimates were available for the Perseids from July 2830 until August 16, inclusive, 
to  study mass distribution variations from day to day. The mass distribution within the Perseid cross section 
1986 was quite different from 1985. A remarkable increment in faint Perseids was found for August 8-9, 1986. 
The  1986 Perseids were remarkably strong in faint meteors during the whole activity period. 

1. I n t r o d u c t i o n  
Since the publication l a s t  year of the Perseid observational resul ts  1985, another 
succesful year with large numbers of Perseids reported passed by. The a r t ic le  (1) 
w i t h  the analysis of the 1985 d a t a  caused a l o t  o f  response a n d  many more ob-  
servers promised t o  send in the i r  1986 d a t a .  Unfortunately, the geographical 
distribution of the observers around the world did not  improve. Europe produced 
more observational d a t a  t h a n  ever before, while few American and Japanese obser- 
v i n g  reports reach our  headquarter. European d a t a  i s  very easely analysed in one 
common analysis as a l l  groups in Europe use the same reporting format.  The European 
reports came from : 
France: a g roup  of VVS members, together with two dutch observers o f  the Harder- 
WiJTkeam and the director of  the BAA Me eor Section executed an extensive ob- 
serving program in the Haute Provence, T ey contributed with the largest pa r t  of 
data. 
Belgium: a b o u t  30 observers contributed t o  the study. 
G . D . R .  : Several experienced meteor observers sent their  reports t o  Jiirgen Rendtel 
who transferred the interesting reports t o  me, Finally i t  turned o u t  t o  be the 
largest  contribution a f te r  the report from the France meteor camp, 
Finland: URSA Meteor Section; Teemu Hankam‘dki sent in a complete report of the 
Finishobservations. 
Denmark: Per Aldrich sent us a detailed report of the Danish summer observations. 
Norway: The Norvegian Meteor Section prepared a very detailed report containing 
ZiT”-%e observational resul ts  of thejr  members, 
I ta ly:  The IAU Meteor Section provid d us with a preliminary report on their  
5GGving resul t s .  
For America we regret t o  ave only t w o  re orting meteor observers. Few observers 
outside Europe observe i n  order t o  calcu? te  ZHR values. Therefore the observa- 
t i o n a l  d a t a  i s  presented in another formatl so t h a t  i t  i s  d i f f i cu l t  or i n  some 
cases impossible t o  compare or t o  use the d a t a .  T e same problem occurs with the 
Japanese observations. They explained their  observing method and ZHR definit ion,  
arid these are  qufte different  f r a i  the Ejlropean standard. Beside no oagr;ittide 
distributiuns a:e available from Ja anese observers. 
The observers, n o t  l i s ted  in WGW 1,5:3,  p p .  76 -77 ,  and  whose d a t a  were used are 
mentioned here: 
Koen Miskotte ( F ) ,  Bauke Rispens (F), Andreas Krawietz ( D D R ) ,  Rainer Arlt ( D D R ) ,  
Pierre Bader ( D D R ) ,  Petra Balda f ( D D R )  Andr6 Knijfel ( D D R ) ,  Ralf Koschack ( D D R )  
Ina Rendtel ( D D R ) ,  Jurgen Rendt 1 ( D D R ) ,  Ulrich Sperberg ( D D R ) ,  12lyvind Grandurn 
( N ) ,  Finn Gundersen ( N ) $  Kai Ga rder ( N )  ’9 Lars Trygve Heen ( N )  ,Trond Erik 
Hillestad ( N ) ,  Kai stokkeland ( N ) ,  Eltri ~ a u ~ i ~ ~ o  ( I t ) ,  Rossani Livio ( I t ) ,  Scarpa 
Napoleone ( I t ) ,  Stomeo Enrico ( I t )  Stomeo Stefan0 ( I t )  51 T r i z i o  Emiliano ( I t )  
Per T.  Aldrich ( D K ) ,  e t c r  B .  Pearson ( D K )  , Norman Mc Leod (USA) Wanda Simmons 
(USA), Karl Simmons (USA) Robert tunsford (USA) Pekka Parviainen (Finland! 
Teemu Hankamaki (Finland) 3 . .  

We are grateful t o  these observers for  thel’r o ~ ~ e r v ~ ~ ~  reports a n d  we hope 
even more observers will ~ o n t r j b u t e  t o  future observing reports. 

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

t h a t  
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2 .  Magnitude Distributions 
One of the most interesting features of visual meteor observations i s  t o  estimate 
the apparent magnitude o f  meteors, The m a g n i t  e i s  related t o  the mass o f  the 
meteoroSd; a shower rich in bright meteors wi l l  be produced by larger meteoroids 
t h a n  a fa inter  shower, assuming the  geocentric velocity t o  be the same. b!ithin 
a meteor streams, i t  i s  possible t h a t  filaments of different meteoroid mass are 
superimposed. Each year, we are able t o  study one cross-section of the stream as 
the Earth traverses the meteor stream. For some showers researchers could confirm 
mass variations t h r o u g h o u t  the stream, For instance the Geminid core consists 
of brighter meteors, observable a f t e r  a strong ascending branch produced by fain- 
t e r  shower members. A1 so for the Persel’ds mass-size variations were reported, 
b u t  n o t  confirmed in succesive years. For example in 1980, the maximum night 
11-12 August turned o u t  t o  be remarkable rich in brighter Perseids. I n  1985, 
the nights prior t o  the maximum night were more a b u n d a n t  in b r i g h t  Perseids while 
from 11 August on, the fainter  Persel’ds proportionally became stronger, equalling 
the sporadic background mass di ibution from 15 August onwards. One of the 
questions for the 1986 d a t a  was ther or n o t  th is  feature would be repeated this  
year. 
As l ike in 1985, the vast amount of m a ~ n ~ t u d ~  estimates was obtained by the ob- 
serving team in the S o u t h  o f  France 
report-format, so we had magnitude ~ s t r ~ b ~ ~ ~ ~ n s  available per observerg per 
shower and  per night. Next these magnitude ~ ~ s ~ r ~ b ~ t i ~ n s  were accum lated per 
shower, per night for a l l  observers, F-inally sufficient numbers of meteors were 
available for a l l  nights July 28-29 until August  15-16. The observing project 
succesfully covered a much longer per 
The observational circumstances under nl’tude distributions were ob- 
teined are nearly perfect, rul ing o u t  weather. The sporadic mag- 
nitude distribution has been given for each night as well, in order t o  calibrate 
the magnitude distribution of the stream. Some njghts observing conditions were 
above the usual standard perfect sky, ther ifferences occur in the 
sporadic magnitude distributions night by n i g h x .  These differences will be re- 
f lected i n  b o t h  the sporadic and in the shower m ~ g n i t ~ d e  dis t r ibut ions.  The 
e f f ec t  o f  varying observing conditions can be e ~ ~ m i n a t e d  by comparison of the 
shower magnitude d a t a  with the sporadic ~~~~~~~u~~~ 
Table 1 f i s t s  the total  magnitude d-istributi n per night for a l l  observers. For 
edch night we obtained the mean m a ~ n ~ t ~ ~ d @ s ~  for  the ~ e r s e i d s  and %, f o r  the 

for the Perseids and 
i L  r the sporadics. These resul ts  d i n  table !!* To be compared with 

rawn in three g r a p h s .  Figure 1 
s sws the variations in % night a f te r  night, It i s  clear t h a t  the sporadic m 
fogi iows the Perseid % very well, i n  icat-ing t h a t  the variations are due t o  
circumstances t h a t  have nothing t o  o with t h e  varia i o n s  within the shower 
ac t iv i ty .  Figure 2 shows Am. There $ 5  no trend except t h a t  Perseids become as 
f a i n t  as the sporadics a f te r  the maximum a t  the  end  f the ac t iv i ty  period. This 
has been noted in 1985 too .  The characterist ics o f  1 85 weren ’ t compl etely con- 
firmed in 1986. The nights a round  8-9 August produced more brighter Perseids in 
1985 than  in 1986. I n  1986 the stream was slfghtly richer in bright meteors on 
the maximum night, compared with 4985, This i s  however n o t  as strong as i t  was 
i n  1980 ( B A A  Perseid reportg (311. The Perseids are in general rich in medium 
fa in t  meteors m d  are deficient -in really bright appearances such as Perseid 
f i rebal l  s . 
Figure 3 shows the variations in r .  Large ~ ~ u ~ t u a t i o n s  occur on the population 
index P, n i g h t  a f te r  night. For sporadic meteors, psis always higher t h a n  rp.  
The fluctuations on r s  are larger because ud-values are ]Tiore sensit ive t o  
s t a t i s t i c a l  fluctuations, The hig r - v a l  ue of the Perseids i s  larger t h a n  r,,Am i s  
rather small, 0.54, All the obse vers report exceptionally many f a in t  Perseids 
- i n  the night 8-9 August. The sporadic m = 3,84 i s  very close t o  the average of 
m = 3.82 of the sporadics indicating t a t  the ~ ~ m i t j n g  magnitude wasn’t better 

_--..- .................... 

The observations were reported in summary 

85 event (6-16 August). 

osec*;sdics, the difference nm a n d  the ~ o p u ~ a t ~ ~ ~  ipdices r 

resul ts  of 1985, the values of 1 
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July August 

F i g u r e  1 --- V a r i a t i o n s  i n  t h e  mean magnitude n i g h t  by n i g h t .  

- % - T s  1986 

I985 - 
Q mp’ 

--- August 

5 15 18 10 

Figure  2 --- Var ia t ion  i n  Am n i g h t  by n i g h t .  
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Table 1 --- Magnitude distributions 1986 

3.5 10.5 

43 .5  61.5 [7!,5 
108 130.5 
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T a b l e  1 --- cont inued 

P S P S P S P S P 5 

8 4.5 
17  6 
51 32 
127 76  
191 145 

176.5 255 
103.5 246.5 

44 84 

15.5 3 
28 10.5 
63 26 
123 87 
191 170 

213.5 286 
163 252 
67 122.5 

2.5 4 
24 8 . 5  

66.5 31 
140 54 

154.5 89 
161.5 152.5 

1 1 4  135 
65 70 

24.5 10 
38.5 24  
75.5 31 
129.5 85 
177.5 109 
154.5 147.5 
69.5 93 
11.5 18.5 

8 0.5 
6 3 

44 12  
95.5 46  
1 1 1  88.5 

113.5 118 
64.5 108.5 
32.5 54.5 

7 2 4  851 
3.24 3.95 

0.71 
3.04 3.84 

872 957 
3.35 4.02 

0.67 
2.80 4.01 

480 431 
3.17 3.97 

0.80 
2 . 8 1  4.65 

730 546 
3.30 3.84 

0.54 
3.61 3.43 

70 1 52 1 
2 . 6 1  3.22 

0.61 
2.38 2.88 

10-1 1 Aug 
P S 

12-13 Aug 
P S 

13-14 A u ~  
P S 

14-15 Aug 
P 5 

11-12 Aug 
P S 

0 
0 
1 
0 
1 
4 
5 

9.5 
31.5 

85 
144 

230.5 
264.5 

154 
29 

0 
0 
0 
0 
0 
0 
1 

3 .5  
5 
18 
49 
94 

174.5 
132.5 
28.5 

0 0 
0 0 
0 0 
0 0 
6 0 

13.5 0 
24.5 4 
71.5 5 . 5  
104 14.5 

190.5 27 
328 60 
463 122.5 

550.5 189 
336 222.5 

66.5 52 

0 0 
0 0 
0 0 
6 0 

9.5 0 
27.5 2 
81.5 8 . 5  
232 7.5 

397.5 38 
731 83.5 

1331.5 188 
1864.5 321 
1751.5 498 
881.5 399.5 

99 76 

0 0 
0 0 
0 0 
0 0 
4 0 
10 0 

32.5 2 
76.5 8 
143.5 16 
265.5 32 
458.5 83.5 

752 201.5 
818.5 351.5 

387 254 
63 41.5 

0 0 
0 0 
0 0 
1 0 
0 0 
2 0 
4 0 
7 3.5 

21 5 .5  
68.5 1 1  
179.5 37 
302.5 90 

335 224.5 
164.5 176.5 

16 1 7  

959 506 
3.15 3.80 

0.65 
2.83 3.59 

2154 697 
2.94 3.85 

0.91 
2.51 3.44 

7413 1622 
2.76 3.60 

0.84 
2.65 3.60 

301 1 990 
2.94 3.75 

0.81 
2.72 3.51 

1101 565 
3.24 3.95 

0.71 
3.15 3.83 

15-16 Aug 
P S 

T o t a l s  J u l y  - August  1986 
P e r s e i d s  1 A q u a r i d s  IK-Cygnidslb-Capricornids s p o r a d i c  s 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

2.5 0 
5 0.5 

5.5 2.5 
1 1  9 
35 17.5 

96.5 55 
83 98.5 
22 49.5 

2.5 0.5 

3 
0 
1 
3 
0 
4 

25.5 
71.5 
182.5 
462.5 
1117.5 
2135.5 
3371.5 
2874.5 

1068 

1 
0 
1 

1 2  
27.5 
69.5 

205.5 
529 
968 

1967.5 
3623: 
5 165 

5170.5 
2784 
624.5 

0 
0 
1 
0 
0 
2 
1 

17.5 
42.5 

1 1 1  
255.5 
567.5 

86 1 
588 
157 

0 
0 
0 
1 
0 
9 

5 . 5  
18.5 
27 

54.5 
124 

216.5 
233 
190 
68 

0 
0 
0 
0 
0 
0 

3.5 
11.5 
30 

58.5 
124 
174 

214.5 
170.5 
70.5 
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Table 1 --- continued 

3.11 3.66 

Table 2 --- Summary of ;-values and r-values 

'ate 

uly 26-27 
27-28 
28-29 
29-30 
30-3 1 
31-01 

02-03 
03-04 
04-05 
05-06 
06-07 
07-08 
08-09 
09-10 
10-11 
11-12 
12-13 
13-14 
14-15 
15-16 
17-18 

ug 01-02 

x_p" * 
c - *  

e an 

Perse ids  I 

n rn ?I r 

3 
1 

24 
56 
83 
131 
62 

419 
5 44 
24 1 
724 
872 
480 
730 
7 0  1 
959 

2 154 
7413 
301 1 
1101 
2 63 
23 

- - - 
- - - 

2.65 0 . 5 4  - 
2.88 0 . 3 8  3 .29  
3 . 1 3  0 . 3 4  2 , 6 3  
3 .12  0 .27  2.96 
3.07 0.19 2 .46  

3 .34  0 . 1 4  2.76 
2.80 0 . 1 8  2 - 6 7  
3 .24  0.12 3 .04  
3.35 0 . 1 1  2.80 
3.17 0 . 1 4  2.81 
3.30 0 . 1 2  3.61 
2.61 0 . 1 0  2 .38  
3.15 0 . 1 0  2 .83  
2.94 0 .06  2 , 5 1  
2.76 0 . 0 3  2.65 
2 .94  0 . 0 5  2.72 

3.11 0 . 1 9  2 , 7 6  
4 .00  0 . 8 3  - 

3.24  0,IO 3 * 1 5  

21148 2 .92  0 . 0 2  2 , 9 1  
- 
z 3.10  0 . 3 1  

a-Capricornids 

85 7 
3 . 4 4  
0 . 3 8  
3.05 

63  
1 1  
86 
107 
2 9 6  
22 1 
564 
65 4 
770 
34  1 
85 1 
957 
4 3 !  
546 
52 1 
5 06 
6 9 7  
I622 
9 90 
5 65 
233 
28 

3 . 5 2  0 , 4 8  3 . 0 4  
3 .55  1 , 0 7  - 
3.45  0 . 3 7  2 . 8 2  
3 .22  0 , 3 1  3.41 
4.16 0 . 2 4  3 . 7 2  
3 , 7 9  0 . 2 5  4 .40  
3 . 9 3  0 . 1 7  3 .28  
3.95 0 . 1 4  3 . 3 3  
4 , 1 3  0 , 1 5  4.31 
3 . 7 3  0 . 2 0  3.87 
3 . 9 5  0 . 1 4  3 .84  
4.02 0 . 1 3  4.01 
3 , 9 7  0 . 1 9  4.65 
3 .84  0 . 1 6  3 - 4 3  
3 , 2 2  0 .14  2 .88  
3 .80  0 .17  3 .59  
3.85 0 .15  3 .44  
3 .60  0 . 0 9  3 . 6 0  
3 .75  0 .12  3.51 
3 .95  0 . 2 7  3 . 8 3  
3.66 0 . 2 4  4 .25  
3 .98  0 . 7 5  - 

- 
I 

0 .80  
0 . 3 4  
1 - 0 3  
0 .67  
0 .86  
0 .68  
0.79 
0.93  
0.71  
0 , 6 7  
0 . 8 0  
0 . 5 4  
0 .61  
0,65 
0.91 
0 . 8 4  
0 .81  
0 . 7 1  
0 .55  

-0.02 

1320 3.82 0 . 0 4  3 .49  0 .90  

x 3.79 0 .25  0 - 6 9  

Including some observations not incorporated in the rotals per d a t e ,  

than any other night. On f igure 1 ,  n o t h i n g  can be told about the abundant number 
of f a i n t  Perseids t h a t  night ,  f igure 2 shows a d i p  -in am on 8-9 August, while 
the graph of r shows the exceptional rp valu very well on 8-9 August. Immedia- 
t e l y  a f t e r  8-9 August we f ind the lowest r value on 9-10 August, A; i s  close t o  
the average value for  the e n t i r e  period while yS 1's a l s o  the lowest rs  for the 
e n t i r e  period. Indeed the l i m i t i n g  magnitude was less  t h a n  the i n i t i a l l y  assumed 
value of t 6 . 5 ,  ref lected in the Gs=3.22, 0 . 6  magnitude lower t h a n  on average. 
Therefore r was recomputed using pirn)-values valid f o r  l m = 5 , 9 ,  over the magni- 
tude range -2  < m < t 5 .  Then we find r,=3.44 and r =2.81, and shown i n  f igure 3 
i n  t h i n .  The depression on 9-10 August -in r as fou d from the f i r s t  calculation 
i s  explained by weather circumstances, once a g a i n  ndicating t h a t  the 1 imi t ing 
magnitude has t o  be taken into consideration when ~ o m ~ u t i n ~  Y .  Figure 2 give 
a s l i g h t  impression o f  an increment in brighter Perseids a round  the Perseids 
maximum. Also figure 3 r e s u l t s  i n  a depressjon i n  
i n  contradiction with the trend found in 1985 and w I d  ra ther  agree w i t h  the 
1980 r e s u l t s .  

around A u g u s t  12, This i s  
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In 1985 we found the following variation of rp expressed i n  days d for  7 < - d < - 16. 

For tne same period i n  1986 we found the following relat ionship,  

Using the e n t i r e  period of observation we find 

There i s  n o  gradual change i n  i7p t h r o u g h o u t  the Perseid a c t i v i t y .  Sudden var ia t ions 
such as  observed on 8-9 August are perhaps explainable by local variations within 
the mass dis t r ibut ion of the Perseids. I n  general Perseids varied around rp = 2 . 9 ,  
considerably above the l i t e r a t u r e  value o f  2 . 4  or 2 . 5 ,  often quoted for  Perseids. 
Sporadics however are  perfectly matching the reference values of r s =  3 . 4  or 3 . 5 .  
The final conclusion therefore i s  that  the Perseids in 1986 were exceptionally 
r ich  in f a i n t  shower members. As a consequence, moonlight interference with such 
a f a i n t  display would produce low rates  as l imiting magnitude corrections wou ld  
undercorrect i f  standard r-values are used. 

r = 0.112 d t 1.46 P 

rp = -0.02 d t 3 . 0 9  ( 7  5 d 2 16) 

r? = -0.0053 d t 2.87 (-2 2 d < 16) 

3 .  Comearison Euroeean and Canadian Perseid r e s u l t s  1986. 
The Canadian observations were disregarded for the general study of the Perseids 
because of the uncomparable reporting format. However i t  i s  interest ing t o  com- 
pare the independantly obtained resu l t s  of the European data and the C a n a d i a n  
observations, 
One major difference between the two d a t a  se t s  i s  the s ize  of the database. The 
European database includes more than 25 x the amount of the Canadian database. 
Some nights were 'lost i n  Canada, making a good comparison rather  d i f f i c u l t .  
Comparing ZHR-values, the extremely low observed r a t e s  of August 12-13 are remark- 
able;  these are 2 t o  3 times l e s s  t h a n  the ra tes  observed elsewhere. The maximum 
Z H R  of 48 i s  f a r  below the European r e s u l t  for  August 12-13. I t  could be explained 
as i f  the three Canadian observers have a perception t h a t  i s  much smaller t h a n  the 
European average. Another explanation i s  t h a t  peak rates occured on August 12, a t  
19h UT. a n d  t h a t  the maximum was long over when the Canadians s ta r ted  t o  observe. 
Even i n  t h i s  case the ZHR-values noted i n  Canada a re  s t i l l  remarkably low. The 
ZHR-curve i s  one curve drawn visual ly  over the d a t a p o i n t s  There are  t o o  few 
datapoints t o  compare the Canadian and the European Z H R  p rof i le  i n  d e t a i l .  
Peter Brown ar r ives  a t  conclusions for  the magnitude v a r i a t h n  night by n i g h t ,  
t h a t  are comparable t o  the 1985 resu l t s  of  Europe, b u t  i n  contradiction w i t h  the 
1986 resu l t s  for  European Perseid data .  I d o n ' t  know how the curve in WGN 15:4, 
p .  1 2 4 ,  f igure 2 was found. Looking a t  the number of meteors f o r  which the mean 
magnitude was derived, we see t h a t  the value f o r  July 31, i s  based on only 7 
Perseids,  even f o r  August 12-13 only 124 Perseids were avai lable .  The uncertainty 
on the m-values therefore can explain the impression reported by the observers. 
The author concludes t h a t  the maximum br i l l i ance  of the stream i s  reached some- 
time between August 7 and 10,  while there were no observations on 7-8 and 8-9. 
SO there i s  no reason t o  a r r i v e  a t  conclusions t h a t  d i f f e r  from the Euro- 
pean observational r e s u l t s .  
The b r i g h t  Perseid maximum i s n ' t  shown in the European r e s u l t s  o f  1985, there  i s  
a tendency in the 1986 Perseid r e s u l t s ,  b u t  only a ra ther  weak brightening can be 
reported.  The explanation given by Peter Brown may help t o  explain why the e f f e c t  
i s  stronger i n  some observations. The European data i s  compiled f o r  the major 
Par t  from visual observers using taperecorders. These observers never in te r rupt  
the observations f o r  recording data and  so they watch the sky continuously. Indeed 
the increase in bright Perseids becomes much l e s s  obvious on the peak night and 
this supports the hypothesis p u t  forward by Peter Brown, 
The cr i t ic ism t o  the use of p(rnl-values for  magnitude range above t 2  or t 3  i s  n o t  
supported from the European magnitude d is t r ibu t ions .  These p ( m i - V a l  ues 

------ -----_----- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

serve 
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well over the magnitude range - 2  
the pfd-va lues  valid in Europe a t h a t  are valid for the AMG-ob- 
servers. I t  should be investigate ver considering E s  = 2.65, t h i s  
i s  a b o u t  1 .0  magnitude below the I t  f iS = 3.66, Assuming t h a t  A l m  
= amS (see 1980 Perseids r e su l t s ) ,  th is  would mean tha t  the limiting magnitude 
in Canada was 1 . 0  magnitude less t h a n  i n  Europe. I t  i s  n o t  known t h a t  the p ( m )  
values were corrected for  th i s  differ  nce i n  lm. I f  n o t ,  t h i s  f inal  correction 
would lead t o  s l igh t ly  higher r-values. The author  reports skies between lm = 
6 .2  and 6.5;  however the %values s ~ ~ g ~ s ~  rather skies with lm = 5 . 2  t o  5 .5 .  
Anyhow, i f  the values are indeed higher; then the Canadian observations may 
perhaps confirm the European ones. 
In general we can conclude that  the d i f f e r e ~ c e s  between the Canadian d a t a  and 
the European resul ts  are perhaps d lack o f  data in Canada for several 
nights and other observing and anal  hods. The discrepancy between maxi- 
mum ZHR-values i s  surprising, b u t  m lained assuming t h a t  the limiting 
magnitude was lower than assumed ( r e ~ ~ e ~ t e ~  i n  m,) .  The Canadian observers pro- 
duced a very well develloped paper and i t  i s  certainly worthwile t o  investigate 
t h e  points raised in i t .  This comparison with European d a t a  can help th i s  aim. 

ere there may be a discrepancy between 

Figure 4 --- The Canadian observing team of the  Alber ta  
Meteor Group. Pe te r  Brown srands at t h e  
l e f t .  
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The Perseids 1 
V. V. Martynenko and A.S. Levina 

An account is given of Perseid observations in the Soviet Union in 1985. The  investigation of the Perseids was 
conducted by the  G. Zateischchikov Crimean Meteor Station according to  the "relay-race" program. 

As usual, amateurs of a l l  countries t h r o u g h o u t  the world observed the 1985 Per- 
seid meteor shower. Some researchers predicted the maximum t o  occur in the 
n i g h t  of  August 11-12. Indeed, high rates were observed in t h a t  night (60-90) :  
b u t  the real peak came one day la te r .  
In 1985, the Perseids appeared rather uneven. The appearance of Perseids w i t h  
t ra ins  was very interesting. A deficiancy of f a in t  meteors was also revealed. 
H i g h  hourly rates were observed on August 13-14 and  14-15. I n  the Soviet U n i o n  

the investigation of the Perseid shower 
was conducted accordin? t o  the "relay 
race" program. A t  the head o f  the re- 

. search program was the Crimean meteor 
s ta t ion,  named a f t e r  G .  Zateishchikov. 
Due t o  the scat ter  of  observational 
points in geographical longitude, we 
managed t o  mon i to r  the shower during 
11 t o  13 hours per night; th i s  explains 
the name of the program. 
C u r i n g  July 12-24 a n d  ALigGst 1=24, 1,985, 
19 groups o f  observers, 98 persons in 

orked in the USSR in Simferopol, 
A1 ushta , Sudak Rostov-na-Donu , Alma-Ata 
e tc .  During 16 nights in August, 2 2 2 4 7  
meteors were recorded, 9756 o f  which were 
Perseids. The majority o f  them were seen 
by the Crimean observers ( 1 2 5 C 6 o f  which 

U T  6017 were Perseids). In S l iudyanka ,  a 
a small settlement on the south coast of 

Lake Baikal , a g r o u p  of  Crimean obser- 
vers worked. F i g u r e  --- S o v i e t  observat ion of t he  

1985 P e r s e i d s  a c c o r d i n g  t o  t h e  "relay - 
race" program, compared w i t h  French Three thunderstorms occurred a t  the peak 
and Belgian observat ions.  of  maximum, ruining the August 12-13 ob-- 

servat iona~ program of  th i s  group.  How- 
ever, they were the f i r s t  t o  witness Perseids in the USSR in the night o f  maxi- 
mum act ivi ty .  
On the night of August 11-12, during the observations, the sky cleared o u t  sudden- 
ly and  observers could see an  amazingly clear sky, w i t h  limiting magnitudes u p  
t o  7.0! That night, the sky was clear in the vil lage Dalnegorsky. A member of 
the observing team, Mr. N. Knyaziuk counted Perseids. From 14h t o  lgh  UT, the 
average ZHR was 59. During the interval l g h  t o  2Ch UT, M. Bidnichenko in Sliud- 
yanka determined the ZHR t o  be 55. The limiting magnitude t h a t  night was about 
6 . 5 ,  near t o  standard conditions. The ZH~-evo~u~ion  i s  shown in the table on 
the following page. Dur ing  t h a t  n i g h t ,  bri t Perseids were seen everywhere. In  
Dalnegorsk and S7 iudyanka, -5.5 Perseids w e seen a t  1sh2Orn and 18h38m UT. One 
of  them produced a nice t r a in ,  which was blue a t  the center a p d  green t o  orange 
a t  the edges. During 7 minutes s tar t ing a t  16h48m UT, four  b r i g h t  Persei 
seen, the magnitudes o f  which were -3 , -2 , -5  and  -5.  A g roup  i n  Novotroitsk ob- 
served two Perseids of magnitudes -4 and -3 and  a f i reba? l  of magnitude -6. They 
also reported an uneven stream of  meteors. Most interesting was a period, when 
a f t e r  an ac t iv i ty  gap  of almost an hour  in which only 7 Perseids were seen: 6 
Perseids o f  magnitudes -5~-33-t33-190,-2 were seen in only 12  ( ! )  
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Table 1- - -Evolu t ion  of t h e  P e r s e i d  a c t i v i t y  on August 11-12 ,  1987. 
Legend: l d a t a  f o r  Dalnegorsk 

2 d a t a  f o r  Sliudyanka 
3average d a t a  f o r  Novot ro i t sk ,  Donetsk,  Simferopol and Voron 

h m  minutes starting a t  00 16 
In the n i g h t  of August 12-13, similar gr ups of meteors were observed i n  the 
Crimea as well. Among them were Perseids o f  -3 and -4.  From the 557 meteors t h a t  
were recorded, we noted 44 twins, 18 t ~ r e ~ f ~ l d ,  11 f o u r f o l d  a n d  11 groups w i t h  
5 u p  t o  8 members. Sometimes, meteors appeared near the r a d i a n t  i n  bunches; t h i s  
was very impressive. We managed t o  determ ne the r a d i a n t  rather accurately. Ma- 
ximum act ivi ty  i n  Sliudyanka was seen on ugus t  12-13, from 16h UT t i l l  daybreak, 
ZHR's  varied between 90 and 125-135 i- 25.  I n  sp i te  of the decrease of the num- 
ber o f  observed meteors due t o  daybreak, the relat ive number of  Perseids kept 
on growing and approached 98-100%. 
The average magnitude for 35 shower met ors (observed a t  19 30 d u r i n g  40 minutes) 
was 2 . 2  (the average magnitude for the n i g h t  was 2 .8) .  The increase o f  ac t iv i ty  
was confirmed by observers i n  Alma- t a  ~ ~ ~ ~ ~ ~ ~ O ~ ,  ~ o v o t r o ~ t s ~  ( Z H R  for  the eriod 

21h UT, the ZHR was 120 on the ~ o ~ ~ ~ - ~ ~ ~ n ~ ~  
The Perseids were rich i n  meteors o f  magni t  es 2 ,  3 and  4.  You can see th i s  from 
Tab1 e 2 ,  be1 ow. 

UT. 

h m  

1gh-20m UT was 130). Clouds spoiled the o ~ s e ~ ~ ~ ~ a t ~  ns i n  the Crimea. From 20 g t o  
i n  the Crimea. 

Table  2 --- Magnitude d i s t r i b u t i o n  of t h e  P e r s e i d s  1985 between August 1 and 15 
from o b s e r v a t i o n s  from Sl iudyanka and Voron. 

A wonderful1 f i rebal l  was observed a t  t u t h  c o a s t  of Lake Baikal ,  on A u g u s t  
13-14. The f i rebal l  of -7  exploded a n d  a1 1 observ s witnessed a nice orange 
ionized t ra in .  The a l t i tude  of the f i rebal l  was a roximately 2 5 " ,  so i t ' s  real 
magnitude was probably about -8 t o  i~nichenko and I .  Kruz- 
man i n S1 i udyan ka determined o 1!jh30rn UT) .  For two 
consecutive time i n t ~ r v a l s  Z i k  i n  Novotroitsk re- 
corded 60 Perseids from 20h t i n  and A.  Levina who 
were counting near the zenith as ZHR's for the in te r -  
vals between 19 t o  23 UT. On UT a Perseid of -6 
occurred. 
More t h a n  80% of the Perseids b a n t .  There were however 
some other radiants located nea seus. The location of 
the main radiant on August 12  
minor r ad ian t s  were active t minor streams were the 
K-Cygnidss 
As fa r  as  non-Perseid f i reba l l s  are c o n c ~ r ~ e d ,  j t  i s  necessary t o  mention one 
occurred on August 11 a t  23h33m UT i n  ver the Voron mountain.  After 
the f i r e b a l l ' s  f i r s t  f l a s h  ( - 2  t o  - 4 ) 9  ude dropped t o  0-1. After that  
there was a new outburst; i t ' s  magnitu reached -10 t o  - 1 2 .  The color varied 
from orange t o  white and b l u e  t ~ e t e ~ r  l e f t  a greenish t ra in  of - 2 .  
Probably, the f i reba l l  I s  r a d i a n  s or Eridanus, 

6 = 57?6 k l?Oe The 
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Quadrantids 1 

Quadrant ids I9  
Tee mu Hank am a k i  

Excellent but very cold weather and moonless skies enabled 9 Finnish observers to  see 1049 Quadrantids and 
147 sporadic meteors in the period January 2-5. 

This repor t  contains  the r e s u l t s  of the  visual observations in the period between 
January 2 a n d  January 5,  1987 in F i n l a n d .  Excellent b u t  very cold weather (-28°C) 
and moonless sk ies  enabled Finnish meteor observers t o  make extensive observa- 
t i o n s  o f  the  Quadrantid meteor stream. Quadrantids were seen during the  n ights  
from January 02-03 u n t i l  January 04-05. 
9 observers monitored 4 nights a n d  a t o t a l  of 1196 meteors were recorded, 1049 
o f  which were Quadrantids and  147 were sporadics .  I n  the  n i g h t  of January 03-04 
from lh UT t o  3h UT, maximum r a t e s  reached a b o u t  35 t o  60 meteors per hour.  
The mean magnitude of the Quadrantids was 2 .41 ;  the  sporadics were on average 
0.32 magnitude f a i n t e r .  3.1% of the Quadrantids showed a t r a i n  and  3.81% showed 
a color  (b lue  or yel low).  This ' l a t t e r  percentage was 2 . 7 %  f o r  the sporadic back- 
g round .  

Table 1 --- Data about observers and observing sites 

Teemu Hankamaki 
Markus Ho takainen 
Tim0 Kinnunen 
Ismo Luukkonen 
Markku Nousiainen 
Aki Parviainen 
Pekka Parviainen 

O n  the  next page, we give the actual observational da ta ,  followed by a magnitude 
d i s t r i b i t i o n ,  b o t h  f o r  the  Quadrantid meteor stream a n d  the sporadic background, 
fo r  each observer separa te ly .  
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Tab le  2 --- F i n n i s h  d a t a  abou t  t h e  Q u a d r a n t i d s  i n  1987 

1 4  30 -16 30 
18 45 -19 22 
20 4 5  -01 00 
2 1  2 2  -05 07 
2 1  25 -05 07 
23 35 -05 15 
01 47 -05 40 
01 50 -03 1 2  
15 4 5  -17 25 

Table  3 -- 

Table  4 --- Magnitude d i s t r i b u t i o n  of the s p o r a d i c s  d u r i n g  t h e  o b s e r v a t i o n  of  
t h e  Q u a d r a n t i d s  1987 i n  F i n l ~ l n d  

0 0 0 0  
0 0 0 0 0 0 0  
0 0 0  7 1 2  15 9 
0 0 0  4 4 4  
0 0 0  3 l i  6 

0 0 0  3 6 6  
0 0 2 0  4 10 3 
0 0 0 0 0  3 0 0  
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Observer 

Kai Gaarder 
Lars Trygve Heen 

Quadrantids 1987 in Norway 

I Init Locat ion x 4 

KG Ro a 10'36 E 60'10' N 
LTH Kristiansand 07'5612 E 58'0810 N 

Trond Erik Hillestad 

During the period January 1-4, two observers saw 487 meteors, 386 of which were Quadrantids. 

Our visual e f f o r t s  during January 1987 were much higher t h a n  normal. I n  t h i s  
month, a t o t a l  of 386 Quadrantids, plus some Coma Berenicids, a l l  in a l l  487 
meteors. 

Table 1 --- Observers and observing sites 

Table 2 --- Norvegian data about the Quadrantids i n  1987 

uadrant ids 19 ai 
Jose-Maria Trigo- Campo y 

185 Quadrantids were observed near Valencia, Spain between January 2 and January 6. 

The Quadrant ids  shower was the most active one of the year.  The r a d i a n t  i s  loc- 
ated a t  ~1 = 230", 6 = t48", i n  the constel la t ion of Bootes, more exactly i n  t h a t  
par t  t h a t  previously belonged t o  the abolished constel la t ion of the Quadrant. 
The stream was discribed i n  1839 by the Belgian astronomer Adolphe Quete le t .  
The a c t i v i t y  i s  r e s t r i c t e d  t o  only a few hours. 
We couldn ' t  see t h i s  shower l a s t  year because i t  was cloudy. This year ,  the 
conditions were wonderful. The maximum was observed w i t h  New Moon in Chelva 
(Valencia, Spain) w i t h  l imiting magnitude of 6 . 2 .  The other  days we observed 
from the c i t y  of Valencia with a l imiting magnitude between 4 a n d  5 ,  except 
for an observation made from Rocafort (Valencia) with l imiting magnitude 5 .3 .  
In t o t a l  we observed 185 Quadrantids. The dominant colors of the Quadrantids 
a r e  white, yellow a n d  blue. We could also ver i fy  t h a t  the geocentric velocity 
of the Quadrantids increased d u r i n g  the night. 



Table 1 --- L i s t i n g  of the observers  

. Maria Trigo-Campoy 
ntonio Fco. Marin 
. Luis Martin Herrera  

Table 2 --- Spanish d a t a  about the Quadrantids i n  1987 

I n i t .  

JMT 
JLMT 
AFM 
AFM 
JMT 
JMT 
AFM 
JMT 
AFM 

JLMH 
JLMH 
AFM 
1_1 

Locat ion 

Roc af o r  t 
V a  1 enc i a 
Valencia 
Valenc i a  
Che l v a  
Chelva 
Che lva  
Che l v a  
Chelva 
Valencia 
Valenc i a  
Valencia 

Period (UT) 

05h37rn-06h3 l m  
04 30 -05 30 
03 30 -05 00 
05 30 -06 10 
20 35 -21 05 
00 00 -02 00 
00 00 -02 00 
0 2  30 -05 15 
02 35 -05 20 
0 3  30 -04 30 
04 00 -04 30 
0 2  45 -03 45 

Masahiro Koseki 

Lrn 

5 . 3  
5 . 0  
5 .0  
4.5 
5.7 
6.2 
6.2 
6 . 2  
6 .2  
5.0 
5 .0  
4 . 0  

lllsl 

HR 

2 
3 
3 
1 
0 
30 
18 
6 0  
36 
21  
3 
2 

ZHR 

3 
4 
5 

0 
90 2 5 

60 t 5 

39 
9 . 1  
6.7  

Spor  

5 
5 
7 

1 
15 
8 

23 
22 
5 
1 
2 

Q L 

Is_c_ 

A pretty rich meteor shower was observed in Japan in the morning of January 4, as well visually as photograph- 
ically as by radio. 

1. Introduction 
A p r e t t y  rich meteor shower produced by Quadrantids was observed in Japan on the 
morning of the 4 t h  January, 1987. Our o ~ s e r v a t ~ o n s  of Quadrantids i n  the winter 
o f  1986 resulted in fa i lure  under the influence o f  the approach of a depression 
t h o u g h  a fine meteor shower was observe in E n g l a n d  (1 ) .  B u t ,  t h i s  year observa- 
tion conditions were favorable f o r  us. s in other years, i t  was clear a t  the 
Pacific side of Japan were the major pa r t  of o u r  members l ive ,  
2 .  Observations 
Visual observers confirmed t h a t  meteor act ivi ty  i s  r ising t i l l  dawn, and many of 
them recorded more t h a n  60 meteors an hour then, This was the most active display 
i n  twelve years forhJapanese observers ~ Some observers noticed t h a t  rates increas- 
ed rapidly a f te r  18 UT, b u t  the ~ r o ~ o r t ~ o ~  o f  bright meteors decreased. Taking 
the downward tendency o f  the rates a f te r  20h UT, i t  might be concluded t h a t  the 
visual meteor rates reached maximum a r o  20h UT ( =  282.40), t h o u g h  our resul t  
i s  inconclusive because o f  the lack of  a a f t e r  21h UT. The peak ZHR, a b o u t  90 
meteors per hour, would be much higher amounting t o  abou t  180 meteors per hour  
if we calculated ZHR according t o  the European method of FEMA (Table l ) ,  
A n  analysis of  magnitude d a t a  was carried o u t  for the most excellent estimates, 
and the results are shown i n  table 2 ,  the average of which i s  used in ZHR 
calculation, The mean magnitude we found i s  2 . 5  

FM radio observations caught the real ~ a x i ~ u ~  (Fig. 1 ) .  I t  i s  suggested t h a t  the 

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

--------------- 
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Table 1 --- ZHR c a l c u l a t e d  by two d i f f e r e n t  methods. 

i - 
4 0 0 -  

Per iod  (UT) 

3.583-3.625 
3.625-3.667 
3.667-3.708 
3.708-3.750 
3.750-3.792 
3.792-3.833 
3.833-3.875 

Quad 

1 
4 
13 
10 
14 
16 
13 

NMS 

20.8 
32.1 rt 17.0 
37.3 i 1 9 . 4  
58.3 k 27.3 
89.9 i 31.7 
90.0 i 30.5 
86.0 i 2 6 . 4  

FEMA 

30.1 
52.2 i 1 1 . 9  
7 2 . 1  i 40.8 
9 9 . 2  i 39.3 

1 4 9 . 4  i 48.3 
180.6 i 68.8 
159.6 i 4 2 . 7  

Table  2 --- Magnitude d i s t r i b u t i o n  and magnitude r a t i o  

Observer j Lm 1-4  -3 -2 - 1  0 + 1  +2 -1-3 +4 +5 r 

U. Ehime 
K . Wa t anabe 
K .  Sano 
H.  Tomioka 

5.9-6.0 0 0 4 13 1 2  26 46 53 35 17  2.48 
6.0 0 3 3 3 18 18 29  54 54 19 2.60 
6 .0  0 0 0 2 7 13 36 54 33 3 2 . 7 1  

5.7-6.0 1 1 0 0  9 22 102 87 24 13 2.59 

maximum o f  the radio meteor ra tes  occurped between 2Zh and 23h UT ( =  2 8 2 . 5 0 ) ,  
t h o u g h  the echo r a t e s  were affected by the culmination of the r a d i a n t  very much. 

.*a. 
*a 

e a 
e 

F i g u r e  1 --- Japanese  rad io-observa t ions  of t h e  Quadrant ids  i n  1987. 

I t  i s  therefore c l e a r  t h a t  t h i s  year the actual peak o f  the Quadrantids shower 
occurred about four hours pr ior  t o  the prediction. I t  i s  sa id  t h a t  the visual 
peak of the shower would be preceded by t h a t  o f  the f a i n t e r  meteors; on the 
contrary however b r i g h t  meteors were ahead of the mass of the meteor p a r t i c l e s .  
Photographic observations obtained excel lent  r e s u l t s ,  t h o u g h  they have been co l -  
lected and measured only par t ly .  Otsuka calculated meteor paths and o r b i t s  from 
his  own observations and KPM (Kanto Photographic Meteor network) members ( F i g .  
2 a n d  Table 3 ) .  
More than one hundred meteors were recorded on video-tape aided by 1.1. (Image 
I n t e n s i f i e r )  and t h e i r  image w i l l  be exhibited a t  the time of our annual 
assembly . 
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61583 21:31:54 

..... ’...., 

Figure 2 --- Calculations on s imul t aneous  photographic Quadrantids i n  Japan 
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Table 3 --- Photographic Quadrantid meteors 1987 from Japan (1950.0) 

1 
1 8h18m4 1 
227:3 
+50: 1 

41.3 km/s 
0.982 au 
6.6 au 
0.65 1 
72:5 
282'13 
175: 1 

227'12 
. +49:5 

41.2 km/s 
0.981 au 
29.9 au 
0.623 
72"7 
282:3 
173'19 

226:6 
+51:3 

41.4 km/s 
0.983 au 
9.3 au 
0.683 
72: 1 
282:4 
178'13 

4 
1 9h09m46s 
228:O 
+52:3 

38.5 km/s 
0.983 au 
21.3 au 
0.570 
68'1 1 
282:4 
178: 1 

228'15 
+50: 1 

41.8 km/s 
0.981 au 
5.3 au 
0.703 
72:6 
282:4 
173:9 

6 
20h0gm0 6' 
226:3 
+5004 

43 2 km/s 
0.983 au 
12.8 au 
0.767 
74:6 
282:4 
177:3 

3. Concl uding remarks 
Japanese observers paid attention t o  the fac t  t h a t  the peak might move between 
A, = 282:4 a n d  A, = 282?8 from year t o  year. Moreover i t  i s  worth noting t h a t  
Zausaev and Pushkarev ( 2 )  suggest Quadrantids w i l l  be rather active in 1988. I t  
i s  therefore necessary t o  pay further attention t o  the act ivi ty  in 1988. 

References 
(1) Spalding G . ,  BAA Meteor S e c t i o n  l i e u s l e t t e r  No. 1 9 ,  1986. 
( 2 )  Zausaev A . F . ,  Pushkarev A . N . ,  Astron. v e s t n i k  2 8 ,  1984, p p .  145-150. 
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uadrant i s 1987 in 
Jeroen Van Wassenhove 

Four Belgian observers made radio observations of the Quadrantids in 1987. With their 
observations, an r-value of 2.75 i 0.12 was computed for the brighter meteors. 

Four Belgian observers were able t o  cover the 1987 Quadrantids: Maurice De 
Meyere (St.-Martens-Latem), Luc Gobin (Mechelen) , Christian Steyaert (Bottelare) 
and Jeroen Van Wassenhove (Nazareth). The observations of Luc Gobin and Maurice 
De Meyere are shown below. 

Quadranlids 1987 Luc Gobin 
66 17 unz K - D ~ ~  poiad 

120 

74 

60 

40 

20 

0 

Jan U3-04 
04'+4hVl a IIh-IJh -8&"1801N0-20h33 21NO-22hJ0 

Figure 1 --- Radio observations of the Quadrantids 1987 by Luc Gobin. 
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Quadraniids 1987 M. De Meyere 
72.1 1 UHz W i d o w  Polan) 

111 
I20 

110 - 
Im - 

Figure 2 --- Radio observations of the Quadrantids 
1987 by Maurice De Meyere. 

Christian Steyaert listened on 91.10 MHz d u r i n g  the following days (counts are 
uncorrected) : 

Table 1 --- Radio observations of the Quadrantids 1987 
by Christian Steyaert 

Begin and end of  observation are o f  course given -in U i .  Jeroen Van Wassenhove 
listened also d u r i n g  several days on 88.30 MWz ( ~ o ~ n t s  are uncorrected): 

Table 2 --- Radio observations of the Quadrantids 1987 
by Jeroen Van Wassenhove 

The low hourly rates are due t o  bad observing circumstances (position r a d i a n t ,  
antenna). 
The maximum was calculated w i t h  the d a t a  o f  iuc G o b i n ,  a f te r  substracting the 
sporadic level.  We g o t :  

19  30 -20 30 1 6 - 9  1.4 
21 30 -22 30 18.6 1.55 
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Combining these three values we find: 

The large number of reflections of Luc Gobin allowed us t o  make some calculations 
about the population index. A l l  the echo durations were divided in classes. The 
echo durations less than 1 second were omitted, because o f  estimation errors ( 1 ) .  
From ( 2 )  we get the formula: 

This can be easily transformed t o  the l inear relationship: 

Combining this  formula with the following ( 3 )  giving the correlation between 
magnitudes and echo durations: 

1987 Jan 0 3 ,  16h7 t 1h5 UT 

N = Cst.rM 

l o g  N = Cst. + l o g  r , M 

M = C s t ,  - 2.5 l o g  TD 

gives us: 

W i t h  l inear regression analysis we found Cst. = 2 . 4 7  and  

However i t  must be noted t h a t  t h i s  resul t  i s  only  valid for  the bright meteors 
a s  the short echo durations were omitted. 

l o g  N = C S t .  - 2.5 l o g  P l o g  !/'D 

r = 2 .75  t 0.12  

References 
(1) Steyaert C .  , "Reflection Duration Determination: An Experiment, WGN 15:4, 

( 2 )  Steyaert C . ,  "Populatie-indexbepaling: methode en nauwkeurigheid", Technische 

(3 )  McKinley, "Meteor Science and Engineering". 
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August 1987, p p .  114-116. 

?iota 5 ,  VVS-Werkgroep Meteoren. 

rary 
compiled by Paul R o g g e m a n s  

D.  W.  Hughes, 'The ReZationship between Comets an,% Meteoroid Streams" 
As tero ids ,  Comets, Metors 11, C.  I .  Lagerkvis t  and H .  Riclunan (eds.  1 ,  UppsaZa, 
1986,  p p .  503-520. 

The decay of short period comets i s ,  i n  the main ,  a gentle process which slowly 
feeds dust i n t o  a meteoroid stream. I t  i s  concluded t h a t  the cometary decay rate 
and the meteoroid stream formation ra te  are such t h a t  a l l  active meteor showers 
should have streams with obvious, vis ible  parent comets. Many don ' t ,  the prime 
examples being the Quadrantids. I t  i s  concluded t h a t  differential  orbital  per- 
turbation i s  t o  blame, 
The orbital  s t a t i s t i c s  of  comets a n d  meteoroid streams should be similar. Un- 
fortunately b o t h  suffer from observational selection, th i s  being especially 
severe i n  the case of  meteoroid streams. There i s  every indication t h a t  the 
removal of selection effects  would improve the similari ty.  
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C.  FroeschZ&, H .  SchoZZ, "Numerical Inves t iga t ion  on a Possible  Gravi tat ional  
Breaking of the  Quadrantid Meteor Stream" 
As tero ids ,  Comets, Meteors 11, C. I* Lagerkvis t  and H. Rickman (eds .  ), Uppsala, 
1986, pp. 555-564. 

We investigated numerically the dynamical evolution of a Quadran t id -1  i ke meteor 
stream o r b i t i n g  the Sun in a 2/1 mean motion resonance w i t h  Jupiter.  Only the 
m a i n  forces,  the g r a v i t a t i o n a l  forces exerted by the Sun and by Jupiter were 
taken i n t o  account .  Highly inclined streams located a t  resonance center may 
give r i s e  t o  the formation of  arcs.  These arcs evolve separately due t o  t h e  
different  possible modes for the motions o f  the stream particles nodal  l ines:  
regression or progression. These modes are due t o  the resonant mot ion  a n d  are 
n o t  caused by close approaches t o  Jupi te r ,  

B. A .  LindbZad, "Spurious Maxima and Minima in Meteor Stream Pro f i l e s"  
As tero ids ,  Comets, Meteors 11, C.I. Lagerk.vist and H. R i c h a n  (eds .  ), Uppsala, 
1986, p p .  545-554. 

Meteor stream cross-sections derived from 'long-term observational records may 
exhibit spurious secondary maxima. These maxima, spaced a t  regular intervals i n  
solar longitude, are related t o  the sampling frequency. Two cases based on radar 
recordings o f  the Perseid stream are presente 

B.A. LindbZad, "The A c t i v i t y  Curve of the  Perseid Meteor Stream from Onsala 
Radar Observations 1953-78'' 
Astero ids ,  Comets, Meteors 11, C . I .  Lage!rkvist a,nd H e  Rickman (eds .  ) Uppsala, 
2986,  p p .  537-544. 

The cross-section of the Persei meteor stream i s  analyzed based on r a d a r  o b -  
servations a t  the Onsala Space b s e r v ~ t o ~ - ~  i n  1953-75. The cross-section con- 
s i s t s  of two components: a f l a t  l o n g  d u r ~ t i ~ n  ~ ~ m ~ o n e n t  and a sharp central 
core, w h i c h  defines shower maximum. 
(Equ inox  1950-0) 

rn occurs a t  solar longitude 139:20 

R,A. Lindblad, "Structure and A e t i u i t y  o f  t he  Perseid Meteor Stream from Visua?, 
Observations 1953-81 I' 

Aztsroids, Comets, Meteors 11, C .  I .  Lagerkv?st and H .  Rickman (eds .  ) ,  Uppsala, 
1986, p p .  531-536. 

Visual observations of Perseid meteors 1 53-84. indicate t h a t  the Persel'd stream 
cross section consists of  two components: a l o n g  duration rather f l a t  component 
and  a sharp spike-like feature w h i c h  defines t h e  Perseid maximum. Shower maxinium 
for visual meteors occurs a t  solar longitude 139?4 ( E q u i n o x  1950) .  The Perseid 
shower shows large variations i n  ac t iv i ty  from year t o  year, w i t h  more t h a n  a 
f a c t o r  two v a r i a t i o n  i n  hourly rates a t  maximum, 

J .  RajchZ, "Firebal! 2s and NoctiZucent Clouds" 
BUZZ. Astron.  I n s t .  Czechosl. 37,  2986, pp. 305-321. 

The possible causal relation between the ~ ~ e r ~ l i ~ ~ t s  o f  b r i g h t  f i r eba l l s  a n d  the 
occurrence of nocti 1 ucent clouds i n  the ~ o r ~ h e r n  Hemi sphere i s  investigated a n d  
discussed. The comparison o f  the observation d a t a  from the European Fireball 
Network w i t h  the S c o t l a n d  cen t re ' s  d a t a  on noctilucent clouds indicates a n o n -  
positive relation between the two phenomena. 
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want voor het eerst richt de VERENIGING VOOR STERRENKUNDE een ' W E E K E N D  D E R  A M A T E U R S '  
in om je de mogelijkheid te geven kontakt op te nemen met collega amateurastronomen. 
Vele sprekers en specialisten stellen er hun werkterrein voor om uw sterrenkundige 

0 

hobby een extra dirnensie te geven ! 
Je kan trouwens zelf je werk komen voorstellen of meedoen aan de astro- 

% 

0 
% @  

8 
ruilbeurs. Keuze te over. 

Het ' W E E K E N D  D E R  A M A T E U R S '  heeft ?lasts gedurende het weekeinde van 7-8 november 

Verscheidene firma's en boekhandels stellen tevens hun astronomisch gamma voor. o \  

8 aanstaande in het congrescentrum van Hengelhoef nabij Genk. Als deelname 
0 in de onkosten betaal je slechts 1250,-Bfr. (alles in, maaltijden, overnachting). 

En J.V.8.-ers betalen slechts 950,-Bfr. om dit spetterend weekedmee te 
be1 even ! 

t 

BUS : zorg dat je erbij bent cp 7-8 november in Hengelhoef op het enige echte 
'Weekend de/r A m a f e u l r d ~  en vul snel het V . V . S . ~ i n s c h r i j v i n g s f o r m u l i e r  in ! 

(reservatie voor maal ti jden en overnachting noodzakeli jk). 

Het dornein 'Hengelhoef' i s  zeer goed 
bereikbaar langs de autosnelweg E314. 
Tussen Genk en Houthalen neem je ge- 
woon afrit 30 'Park Midden Limburg'. 
Neem niet afrit 29 ! 
Vanaf het station van Genk zal een 
continu pendeldienst van dienst zijn 
gedurende het volledig weekend. 

- 


