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ABONNEME 

Bet abonnementsgeld voor WERKGRO 
werd vastgesteld op 300 Bf . VeVaSe-leden die in 
die hun lidgeld voor 1987 aan de V.V.S. betaald hebben , hoeven 
slechts 200 Bf te betalen. Vorig jaar zijn de onkosten flink geste- 
gen , vooral de verzendingskosten namen sterk toe. We hopen echter 
dat u de lswaliteit en de hoeveelheid van de aangeboden informatie 
naar waarde zult beoordelen. Uw waardering mag best blijken uit een 
kleine extra bijdrage e De prijs die we vragen is werkelijk een 
strikt minimum nl. de kostprijs van het druherk,de postzegels en 
fotocopieerwerk. De organisatiekosten,korrespondentie enz. worden 
tot de werkingskosten van de V.V.S. gerekend, vandaar dat V.V,S.- 
leden een korting krijgen. We houden de abonnementsprijs op een mini- 
mum om een maximaal aan-bal mensen de kans te geven het WGN te bekomen, 
Vindt u die prijs te laag en bent u bereid meer te spenderen , 
aarzel dan niet,stort iets extra , het komt WGN ten goede ! Dank ! 

Rezorg ons niet nodeloos extra werk in de l o o p  van 
1987 en hernieuw op tijd dat kan vanaf nu door storting op post- 
rekening 000-0688050-29 van P.Roggemans. Vermeld WGN 1987. 

CSKTIE OP EP 

Tabel : maanlicht oktober en november 1986 

I Datum k I Datum k I 
Vrijdag 7 oktober 0.01- Vrijdag 7 november 0.23+ 
Vrijdag 10 oktober 0.44-t Vrijdag 1 4  november 0 94+ 

Vrijdag 31 oktober 0.07- Vrijdag 5 december 0.16+ 

Vrijdag 17 olctober 0.991- Vri j dag 2 1 november 0.83- 
Vrijdag 24 oktober 0.68- Vrijdag 28 november 0.18- 

N.N*: 3 oktober, 2 november, 1 december 
E.K,:10 oktober, 8 november, 8 december 
V.I.i . :17 oktober,l6 november,l6 december 
L.R,:25 oktober,24 november,24 december 

1,Nog eens Draconiden ? ....................... 
Ignacio Ferrin , een meteoorwaarnemer uit Venezuela, 

vestigt de aandacht op de rnogelijkheid op Draconidenaktiviteit 
tussen 8 en 9 o'rtober dit jaar. Persoonlijk lijkt het me onwaarschijn- 
lijk dat we dit jaar nog een echte Draconidenaktiviteit gaan krijgen. 
Het lijkt me onwaarschijnlijk dat deze kompakte zwerm reeds zover 
over de komeetbaan zou zijn uitgesmeerd, Toch moeten we waakzaam 
bli jven . Vroegere verschi jningen van andere "periodieke" of "ti jde- 
lijke" zwermen zorgden voor verrassingen. Daarom vraag ik iedereen 
om op post te zijn tijdens de nachten 7-8,8-9 en 9-10 oktober, Ook 
de beroepsastronomen zijn deze nachten in 5rhoogde staat van paraat- 
heid" ! Zij plannen vooral radarobservaties. Wees niet teleurgesteld 
als er geen Draconiden te zien zijn . Rij dit soort zwermen heeft een 
negatieve waarneming evenveel waarde als een andere, Het komt erop 
aan om met zekerheid vast te stellen dat er helemaal geen aktiviteit 
te bespeuren valt. Mocht er toch enige aktiviteit optreden 
dat aardig meegenomen. Het zou onze historiek van de Draconiden mooi  
aanvullen. 

dan is 
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2,Orioniden OstukJes komeet van Halle van dichtbi-j ... ------,,,-, ...E,,,, ---------I--------- __-_---_--__ - 
De Orionidenzwerm is in de aktualiteit gekomen met 

de komeet van Balle El Iedereen herinnert zich ongetwijfeld de pas- 
sage van de Giotto oor de stofstrome uit de komeet, De intense 
stofregen heeft het mimtettuig zowat eft. D i t  bezoek =an de 
komeet was tevens een bezoek aan de g e  van de meteoor- 
zwerm die met de komeet geassocieerd i s deze zwerm 
tweemaal in een jaar te zien e Nu in we de Qri-oniden 
observeren en hierdoor krijgen we een idee ichtheid en van 
de opbmw van de stofzwerm die in de loop v duizenden jaren 
werd gevormd tijdens de opeenv lgende periheliumpassages van d e  
komeet Iialley. 

lijk te volgen. Tijdens deze p e r i o d e  v n het Jaar is het echter vaak 
moeilijk om waarnemers buiten te Eokke het enthousiasme is bij de 
meeste wzarnemers in de laatste jaren p een onaanvaardbaar peil 
teruggevallen, Het weer is ook niet erg co8peratFef in deze periode 
en de overdreven verlichting van het geval Belgenland doet de rest. 
We hebben dus echt nood aan meer waarnemingen van de Orioniden. In 
1986 z a l  de maan aanzienlijk storen Men kan enkel de roege Orioni- 
den observeren tussen 10 en I 6  oktober in de  laatste 1zu t j e s  van de 
nacht. In het begin van de nacht stcaort de aaa n bovendien staat 
de radiant pas gunstig aan de hemel in het twe d e e l  ~ i a n  de nacht. 
Na volle maan op 17 oktobent stoort de maan in de nanackt net wanneer 
de radiant pnstig staate 's j i s r b d s  kan men geen Orioniden eien, De 
maan zal blijven storen tot b i j  ?net einde van de Orionidenaktiviteit. 

Uiteraard proberen we e Orionidenzwerm zo goed m o p -  

3,De Tauriden dit aar de beste herfstzwerm ! 
-------I------------ .......................... 

Deze periode van het jaar is gekenmerk-t door een 
vrij hoge sporadische aktiviteit, Ile Tauridenaktiviteit is zeker 

erend hoog t o c h  is deze zwerm ire m o e i t e ,  WePlicht  een 
ost b i j  de i d e e  dat de overige herfstzwermen in het maan- 

licht verzwoigen worden ! Vooral tijdens d e  e e r s t e  twee weken. van 
november vertonen de  Tauriden bet beste a a ~ .  aktiviteit dat ze in 
petto hebben. In deze periode zal de maan slechts in de laatste 
nachten storen. V o o r  enkele meteorenwaarnemers is deze periode 
alvast voldoende aantrekkelijk om een waarnerningsverblijf in het 
sterrenland van Puimichel te plannen, Personen die zinnens zijn om 
de Tauriden waar te nemen in Zuid-Frankrijk kunnen altij 
takt opnemen met de werkgroepleider, 

4 0  De ?verlorenv zwermen van 1986, 
--p----I-----I-~----------~------- 

De Leoniden vallen d2.t jaar net samen met de volle 
maan, Die kan je dus vergeten, Ook de Geminiden zullen grotendeels 
in het maanlicht v e r l o r e n  gaan alhoewel er i n  h e t  begin van de 
periode tot n e t  voor het m a x i m u m  nog 
rnaansondergang, 

kan waargenomen worden n$ 

5. Verdere plannen e B o  

ontvingen we s n e l l e r  de ~ a ~ ~ r n e m i n g s f o r m u l i e r e M ,  3aa.rom vragen w 
om het bij die a f sp raak  te houden : 11 mag nag x9y-co6rdinaten uit- 
meten het is niet verplicht, 

misschien a1 vanaf 20 december) naar Puimichel te gaan om er de 
Ursiden en de Quad-rantiden te gaan observeren tot 5 jenuari 1987. 
Het zou interessant z i j n  mochten er nog waarnemers geznteresseerd 
zijn. Igie w i l  de kerstvakantie in de Provezce  doorbrengen ? 

-__-I_ - - - -- - - -- m - - - _- _1 _c * - -  

Nu de waarn rners geen x9y-co8rdinaten moeten invullen 

De werkleider is zilnnens om rand 24 december (of 

__ml-_______.I__---__1_1__1____________------------------------ 



M I  NGEN EBKTIE OPROEP 

Jeroen Van Wassenhove 

De PerseIden 1986 behoren alweer tot het verleden. 
De waarnemingen stromen binnen en de verwerking draait op volle 
toeren. Alle nog resterende waarnemingen worden verwacht voor 
uiterlijk 20 oktober. Zend ook uw technisch formulier in ! Vele 
waarnemers vergeten immers dit belangrijk formulier in te vullen. 

In de herfstmaanden oktober en november kan men 
een aantal kleinere zwermen beluisteren. De eerste , de Orioniden, 
manifesteert zich in de periode van 16 tot 36 oktober met een vaag 
maximum rond 21 oktober, De radiant bevindt zich op o(= 950 en 
6 = +16O , Bijgevolg bedraagt de maximale hoogte van de radiant 550. 
Is Avonds is de radiant niet waarneembaar. De beste waarnemingspe- 
riode voor de 0 - W richting is van 3h tot 7h U.T. Personen die de 
gewone FM-band beluisteren kunnen kiezen tussen volgende mogelijk- 
heden ; periode 23h-5h richtingen N-2 ; NO-ZW,periode 4h-10h 
richtiiigen ZG - WiJ. De Orioniden bestaan hoofdeakelijk uit zwakke 
meteoren. Het aantal sterke reflecties zal dan ook vrij beperkt 
bli jven. 

De zichtbaarheidsperiode (of moeten we zeggen hoorbaarheidsperiode ? )  
strekt zich uit van 15 se tember tot 1 december. Er zijn twee vage 
maxima : rond 3 november 7 zuid) en rond 13 november (noord), In 
tegenstelling tot de Orioniden zijn de Tauriden we1 hoorbaar in de 
vroege avond. V o o r  de 0-W richting ligt de beste periode tussen 
22h en 3h 1J.T. V o o r  de FYI-band kan men kiezen tussen : 

periode 20h-01h U.T. riehtin6;en N-Z;NO-ZW 
periode Olh-G6h U.T. richtingen ;!O-TW 

In dezelfde periode vindt men ook de Tauriden terug. 

De waarnemingen worden verwacht ten lratste op 19 
december a.s. ISartelijk dank v o o r  uw nedewerking. 

RAT) I 1 9  
Jeroen Van Wassenhove 

Four menbers observed the Lyrid Fleteor Shower with 
radio equipment (forward scatter). The only conclusion we can make 
is that the maximurn occurred before or on April 22th, but not later. 

De Lyriden werden beluisterd door vier wa? rnemers: 
PIaurice De ?Yleyere (St,Nartens-Latern) ,Johan Smet(De Pinte) ,Christian 
Steyaert(Botte1are) en Jeroen Van 1Jas:;enhove (Nazareth) a Tabel 1 
bevat de lijst van waarnemingen. I)e meerderheid van de waarnemers 
luisterde op onregelmatige tijdstippen zodat vergelijking moeilijk 
wordt. Slechts kkn waarnemer heeft enkele dagen waargenomen onder 
identieke omstandigheden (periode 4hOOm-5hOOm U,Te). Onderstaande 
grafiek toont de bekonien resultaten. Ekn dag 21 april vie1 eruit 
wegens zware storingen. De stand antenne-radiant was zeer ongunstig. 
Om 4h70m stond de radiant op een hoogte van 7 1 O .  Voor visuele waar- 
nerningen is dit ideaal, voor radiowaarnemingen katastrofaal. Eenma-a1 
de radiant hoger dan ca 4 5 O  staat daalt de aktiviteit (schijnbaar) 
spectaculair , soms tot I/? van de oorspronkelijke aktiviteit. Dit 
verklaart dan ook de lace uurfrequentie op de grafiek, Op de morgen 
van 22 april zien we dat er een vrij hoge aktiviteit is. (18 refl. 
per uur) . Ook Johan Smet eonstateerde dit, Tussen 6h40m-7h40m 
registreerde hij 89 reflecties. Doch we moeten zeer voorzichtig zijn 
bij de interpretatie van deze resultaten. Er werden immers geen ver- 
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niet later, 

gen ! 

gelijkbare waarnemingen verricht op 21 a p r i l  We kunnen enkel be- 
sluiten dat h e t  maximum vroeger ~f op 22 a p r i l  is gevallen $ echter 

Eartelijk dank aan de waarnemers v o o r  de waarnemin- 

Date 
1986 Apr,07 

19 
19 
20 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
22 
22 
22 
22 
22 
23 

Table 4 : 
Period U.T. 
29 hl9-22h19 

06 25 07 15 
07 36 09 09 
I0 5Q 2 1  50 
20 55 21 55 
22 22 22 37 
22 37 23 07 
04 00 05 0 
05 38 06 3 
20 30 24 30 
09 04 10 12 

05 55 07 55 
06 40 87 40 
I0 54 1 7  45 
34 00 05 00 
34 00 05 09 

.ist of ( 

Freq ,  
72,110 
88 79 
72,110 
72.110 
72*11 
72,11 
72,110 
88.30 
88,40 

t i e 3 0  
2,119 
2,119 
SJ0 
88.30 
72,4’10 
72,110 
72,”110 
72,110 
SS,30 
88 I 79 

HR Obs. 

Jeroen Van Wzssenhove 

277,68 hours, I4ost attention was p a i d  to the P e r s e i d s .  

Schitterend ! Zo rnogen we l?et voorbije jaar 1985 
noemen . Er werden m a a r  l i e f s l ;  6441 r e f l e c t i e s  geregistreerd door 
slechts vier waarnemers He% h og%epunt van. 1985 was ongetwijfeld 
de PerseYdenaktie, Negentig procent van de waarneminp-en werd dan 
verricht. Onderstaande t a b e l  bevat d e  lijst van de waarnemers met 
de danrbi j behorende t o t a l e n ,  E a r t e l i j k  dank aan eike waarnemer 

Maurice De Pleyere 
Johan Smet 
Christian S t e y a e r t  88115 1 m 
Jeroen Van Wassenhove 5 1 h49m 

4628 r e f l ,  
26 02 
1 6 1 0  
601 



G I f i G O B I N I D E N  1 9 8 5  j 

J4PCINSE F O T O G R A F I S C H  & A R N E M I N G E N  
C.Steyaert 

In Europa kon de Draconiden aktiviteit van 8 okt. 
1985 slechts overdag met radio waargenomen worden (ref.1). V o o r  
de Japanse waarnemers vie1 de aktiviteit in de vroege avond (13h 
U.T.) en gebeurden er visuele en fotografische waarnemingen. In 
ref.2 staan de posities van vier gefotografeerde meteoren vermeld. 
Ref.3 geeft nog een afdruk van een andere Giacobinide die we 
zelf uitmaten en astrometrisch berekenden. Deze 5 meteoren gaven 
v o o r  de radiantbepaling : 

dR = 26891 6 ,  = +5695 

De voorspelde radiantpositie was dus 4 O  fout ( 
26946 , 6, = +57?1 ) vergeleken met deze nauwkeurige waarne- Li = ining . 

Referenties : 
( I )  Yerkgroepnieuws V01.13(19€35) nra6 pp,193-196. 
(2) Nippon Neteor Society,Astronomical Circular NO526 pe526-10,12. 
(3) The Heavens 1986.1 Seihino-Shinkoska Pub1,Co p. 106 

a 

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

C.Steyaert 
Op het maximum van de Geminiden 1985 namen enkele 

Japanse waarnemers de sterkte van de radioreflekties op een penrecor- 
der op. In een periode van 6 uur bekwamen ze 349 registraties. )let 
deze informatie is het nogeiijk de pieka,mplitu~everdeling op te stel- 
len , z o a l s  vermeld in het Handboek Kadiowaarnemint;en, blz.5.7. 
De amplitudes worden verdeeld in een aantd klassen waarvan de 
eindpunten teikens het dinbbele zijn van de voorgaande De kufiiula- 
tieve verdeling ziet er als voigt uit : 

Piekamplitude (mV}; 16 Rumulatief aantal ; 3 
8 39 
4 215 
2 26 3 
1 349 

Volgende grafiek toont de verdeling op dubbele loga- 
ritmische schaal. De rechte met m=l komt overeen met underdense 
sporen deze met m=4 met de oveydense, ilngeveer 60 reflekties waren 
dus overdense. Ook de reflektieduren werden geregistreerd, Da.ar de 
schrijver niet eyg snel liep , is de resolutie slechts ven de grootte- 
o-rde van 1 see. E r  waren twee reflekties langer dan 8 s .  Idet een 
A/D konvertor nan een computer gekoppeld zou de tijdsduur veel nauw- 
keuriger kunnen bepaald worden. Ook in kornbinatie met visuele waar- 
neniingen Icwinen interessnnte resultaten bekomen worden, 

Bron : The liippon Keteor 
Society , Astronomical 
Ci.rcixlc?.r ?day 1986 
P 

NO. 526-6. 

141 0 02 0 4  0.6 0.8 1 1.2 1,4 1,6 1.8 2 

bg P r h W u d e  ( ) ) 

_______I_____-______-----~----..----------.--.----.I___________-______ 



E - 
Jeroen  Van Wassenhove 

Drie waarnemers namen de -Aquariden waar : P.laurice 
De Meyere ( S t  ,Martens-Ladem) ,Dirk Eeckha (Eke)  en Johan Smet 
(De P i n t e ) ,  S p i j t i g  genoeg l u i s t e r d e  iedereen t i j d e n s  v r i j  onregel- 
matige periodes zodat v e r g e l i j k i n g  onmogelijk 
van opeenvolgende dagen mogen we s l e c h t a  v e r g e l i j k e n  wanneer z e  
onder dezelfde omstandigheden z i j n  gemaakt ( z e l f d e  periode, frequen- 
t i e  en o p s t e l l i n g ) .  Di-b  i s  ESSENTIEEL 
immers nog n i e t  co r r ige ren  voor de s tand van de r a d i a n t ,  Maar waar- 
nemen onder dezelfde omstandigheden schake l t  d i t  u t e  enige wad 
we h n n e n  b e s l u i t e n  i s  d a t  e r  a k t i v i t e i t  ;.s gewees 

Eeckhaut s imultaan 
V o o r  een grondfge eval-uatie van deze waarnemingen v e n r i j s  i k  u 
naa r  het ui t s tekende  a r t i k e l  ""Forward S c a t t e r  an i n t e r e s t i n g  
experiment I '  van C h r i s t i a n  S teyae r t  (WGN 2 986 B n r , 4 )  

werd. Waarnemingen 

bij radiowerk ! Wij kunnen 

Op ?,I5 en 19 mei luisterden Johan Smet en Dirk 
Het t o t a a l  zan ta l  simultanen bedraagt 24 

Date '1986 
May 02 

01 
0 2  
02 
03 
03 
03 
04 
04 
04 
04 
05 
05 
05 
86 
06 
06 
06 
07 
07 
08 
08 
09 
20 
1 1  
15  
15 
16 

Table f IJj 

Period U,T, 

20 20 21 20 
05 49 06 41 
06 45 08 00 
08 08 09 l 9  
14 05 74 45 
06 45 06 00 
1s 09 18 36 
05 45 07 45 
08 00 09 00 
05 00 06 00 
19 34 2 0  08 

05 20 07 20 
29 34 20 04 
19 30 20 04 
21 25 21 40 
07 15  08 03 
06 27 08 00 
08 02 09 02 
06 15 06 45 
06 45 07 15 
06 5 8  07 35 
08 70 09 05 
10 40 1 1  40 
08 15 09 1 5  

t of obse 
N 

42  
124 
74 
95 
36 

2 53 
23 
50 
9 

7/19 
146 
216 
20 
34 
15 
468 
12 
22 
1 1  
56 
35 
194 
76 
7 
7 
21 
15 

axeney (Tmz 1 
_I_- __ 

72,IlO 
72,110 
72,110 
72,170 
72,110 
72,i' 10 
?22,110 
72.1 I0 
72.'110 
72,110 
72,l 10 
72,240 
72,110 
72.110 
72,l 10 
72,210 
72,l I0 
72,110 
72,110 
72 1 'I 0 
72,110 
72,110 
72,110 
72e110 
7 2 , 1 1 0  
72,120 
72,110 

Observer 
MDPI 
JS 
DE 
J S  
MDM 
J S  
J S  

D-E: 
JS 
J S  
JS 
J S  
DE 
IdDN 
J S  
JS 
DE: 
JS 
DE 
PIDFl 
JS 
JS 
MD3i 
MDFI 
MD ILi 
MDN 

M 

r:m PI 

A b s t m c t  : Radio observations were c a r r i e d  out  
from begin. July untill t h e  ei:d of  AvLgus-be A l o t  o f  data were c o l -  
l e c t e d ,  The Perseidmaximum w a s  f o i i ~ i d  t o  occur at f: 
1J.T. .A very high activity was registrated o n  AU@S 
10h-13h U , T ,  a t  Suimichel,  Arnateu9-s who observed 3n t he  same day 
and period 2-e i - v L t e 3  to send t h e i r  r e s u l t s  t o  t h e  eoordinztor  of 
t he  R a d i o  Section, 
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In de eomermaanden juli en augustus waren vijf 
waarnemers volledig operationeel. Drie luisterden op de 4 meter 
band , twee op de gewone FM-band. Er werd vrij regelmatig waarge- 
nomen. Onderstaande tabel toont de totalen van iedere waarnemer. 

Er werden ook akties op touw gezet door Luc Gobin, 
J.V.S. 10 en Lieven Philips doch hun resultaten waren nog niet 
beschikbaar bij het schrijven van dit verslag. 

Begin juli luisterden MDM en JVW naar de sporadische 
aktiviteit. De uurfrequenties bleven aan de lage kant (21). Toch 
geven ze ons een vrij duidelijk idee over de sporadische aktiviteit. 
Op 2 augustus vond er een simultaanaktie plaats te St.Martens-Latem 
bij P?IDM JS en NDI4 namen met hun radio waar terwijl C S  fotogra- 
fisch en JVW visueel werkte. Het totaal aantal visuele-radio simul- 
tanen bedroeg twee (in Teff=Oe75h). Dit was een boeiend experiment 
dat zeker voor herhasling vatbaar is. 

Eind juli begonnen FIDM,DE en JS de Perseiden te be- 
luisteren, CS startte wat later. Intussen trok JVW naar Plrimichel 
en verrichtte aldaar radiowaarnemingen van de YerseTden, Bijgaande 
grafieken tonen de bekornen resultaten, Het tijdstip van het maximum 
werd berekend door CS voor elke waarnemingsreeks. We bekomen : 

DE aug.12 20.lh & 5.2h U.T, 
JS aug.13 2,8h 3.9 
MDM aug.13 7.3h 4.3 
CS aug.13 5.0h 2.1 
JVW augS.12 9.9h 4.2 

Vervolgens werden de tijdstippen van DE,JS en TJDN gecombineerd 
(reden : zelfde frequentie en periode) en we krijgen : 

Omnerkelijk daarbij is de zonnelengte die bedraagt 17926 nagenoeg 
identiek a l s  vorig jaar. 

lijn getekend, Die lijn duidt de sporadische achtergrond aan.(Be- 
rekend volgens een statistische methode die later in een volgend 
nummer van WGN zal worden behandeid). Nu kunnen we ook de verhouding 
tussen de HRspor en de PerseYden bepalen, FJe krijgen dan 2 

Op bijna iedere grafiek staat er een horizontale 

DE,CS en JV?d verkrijgen resultaten in dezelfde lijn. 
DF! verschillen zitten in de gevoeligheid van de opstelling. J S  be- 
komt de kleinste waarde. 3chter hij heeft y hoe gek het ook moge 
klinken een te gevoelige opstelling. Immers zijn sporadische 
achtergrond is zo hoog (82) dat de PerseIden er gedeeltelijk in 
verdwijnen . Hierdoor komen de PerseTden er maar flauwtjes uit.PDDP1 
bekomt ook een kleine m a d e  die we echter niet kunnen verklaren. 
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Op 8 augustus,tussen lOh-l3h UmTe registreerde 
JVW een uurfrequentie van 161 ! Deze waarde overtreft de Persexden 
lansrijk. We kunnen enkel gissen wat het zou kunnen geweest zijn. 7 Bv, lokale sporadische verdichting ...). Zou het mogelijk zijn 

dat personen die waarnemingen hebben verricht op die dag (visuele- 
of radio), hun resultaten zouden willen opsturen naar de co'drdina- 
tor van de Radio Sektie ? Hartelijk dank voor uw medewerking ! 

De Persexden van dit jaar werden alweer voor de 
achste keer waargenomen vanuit Oostkapelle. Tijdens de eerste nacht 
25-26/7 werden reeds enkele PerseTden gezien, En gedurende een paar 
heldere nachten begin augustus steeg het aantal gestaag. Ook een 
aantal andere zwermen lieten zich zien zoals de oc-Capricorniden, 
de Aquariden en een enkele Kappa-Cygnide, Het maximum van de Persei- 
den was voorspeld in de avond van de 13de augustus. Het was die 
nacht op een pa,ar cumulus wolken na goed helder zodat er een 
fraai scho1:wspel te zien was. Visueel werden tijdens de aktie zo'n 
900 meteoren waargenomen door Marc de Lignie en ondergetekende. 
Fotografisch werden 37 meteoren vereeuwigd de meeste treffers 
kwamen uit de nacht 12-13/8* Ekn heldere PerseIde werd ook op video 
vastgelegd. Zoals u elders kunt lezen was Narc de grote "running 
man" van Cyclops dit jaar. Tijdens de aktie werd het door hem ge- 
bouwde photomultiplier-systeem (PNT) in de kastenwand van Cyclops 
ingebouwd, 

meteoren (I\J~V -2 of meer) herkennen en dit via een signaal doorgeven 
aan een kleine computer ( 3  harp PIZOO) d-ewelke dan direct het ver- 
schijningstijdstip noteert evenals de helderheid en de duur van de 
meteoor. Vooral het verschijningstijdstip is belangrijk voor de on- 
bemande all-sky fotografie, IJlet apparaat werkte perfect en regis- 
treerde verschillende heldere meteoren die later terug te vinden 
wa,ren op de film. liet is de bedoeling om een grootbeeld fish-eye 
camera om te bouwen en deze dan aan de computer -te koppelen zodat 
bij het verschijnen van meteoren die helderder zijn dan -2 I de 
sluiter van de camera binnen 1 / l Q Q  seconde open springt. Op deze 
manier wordt er geen film meer verspild en zeker bij deze camera 
is dat belangrijk Dit toestel is een Asakbi Pentax Takumar die 180 
graden afbeeldt op een beeldcirkei van 90 mm (f=35mm,F 4.5) en der- 
halve een dure bredefilmsoort gebruikt. 

meteorengebeuren kon besteden is het toeh een geslaagde aktie te 
noemen , vooral door de heldere nacht 12-17 augustuse 

Dit fraaie apparaat kan het licht van heldere 

Ondanks het Ceit dat ikzelf weinig tijd aan het 
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Date 
Jul. 24-25 

30-3 1 

Aug.11-12 

Aug. 12-1 3 

Ma gn . 
P e r s e i d s  
Sporadics  

Table 
Period UT 

2115 2215 
2226 2326 
2326 0030 
0045 0015 
0015 0115 
2200 2200 
2200 2300 
2307 2357 
0008 0044 
0700 0200 

21 30-221 5 

1 Hourly Rates  Klaas Jobse(Oostkapel1e)  
LIll 

6.25 
6.30 

6.40 
6.35 

5.85 

6 -345 
6 m00 

6,40 
6.45 

6.40 
6 *45 

Teff  
0.75 
0.95 
0.85 
1.07 
0.72 
0.90 
Om82 

0,50 
1 .oo 

P Cap. A q  Cyg, S p o r .  
7 2 - I_ .&. 

15 5 2 - - 
1 1  3 2 3 
12 6 5 

4 1 6 
5 
46 
21 1 1 1 7 

1 9 3 
1 1 4 

29 

2 1 7 
36 
26 

9 1 5 

- 
- 

_. 

_. - - 
I_ 

51 j7 2 4 1 9 

Table 2 Magnitude D i s t r i b u t i o n s  K.Jobse 
m -4 -3 -2 -1 0 + I  -1-2 i-7 4-4 +5 

2 1 2  5 1 5  22 40 69 70 31 
0 0  1 2 4 20 22 31 28 

___l__----------ls-l____lll___ll_ml_____----------~------ 
______-_--_------I--_1___11_______1___11------------------ ______ 
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J,V.S,Andromeda 
Z o a l s  vor ige  j a r e n  hebben we ook dit jaar met onze 

groep een PerseIdenakt ie  o p  touw g e z e t ,  Omwille van h e t  s torend  
maanlicht de dapen na h e t  maximinm ens Voor begin sums- 
tus  zoveel mogelijk te observeren. D i  r e s u l t e e r d e  i n  negen waarne- 
mingen van Renaat en L'ieven oncier v r i  goede omstandigheden, De 
sporadische a k t i v i t e i t  l a g  vrij hoog yoand de 30 gemiddeld) ~ ook 

-Capricorniden en 6 -Aquariden l i e t e n  zich opnerken, Er 
e l e  verrneldenswaardige exemplaren b i j ,  I n  de nacht 30-31/7 

zpbgen Renaat en Lieven een -2 -Capricorni.de met een -4 i'Jv heldere  
exp los i e  gedurencle z i j n  %rajeet, Een g e l i j k a a r d l g e  sporadische werd 
door Renaat opgemerk-b i n  de nacht 2-7/8 De twee nachten voor h e t  
maximum w a n  h e t  td neve l ig  om z i n v o l l e  waarnemingen t e  doen de 
nacht  van l ie t  maximum was h e t  j e t s  b e t e r  alhoewel n i e t  s c h i t t e r e n  
( l m  n i e t  v e e l  boven 5.0). Rond  21h04.m zag Jan  een s p e e t a c u l a i r e  
vuurbol (met een helgroene magn,-6 exp los i e )  d i e  de hemel en de 
omgeving even v e r l i c h t t e ,  Deze rneteoor i s  b e s l i s t  ook d o o r  andere 
waarnerners gezien S Geer t ,  Renaat en Lieven vonden de Persefden- 
uu r f r equen t i e s  v o o r  12-13/8 n i e t  e r g  hoog ( ZKR om en b i j  
doch de minder goede waarnemingsomstandi~heden kunnen mis 
een vertekend beeld van de werke l i jke  a k t i v i t e i t  gegeven hebben 

o p  r e s u l t a k e n  wachten we nog, V e r d e r  experimenteerde Lie 
radiowaarneminsen i n  de toekonis t  gaan we zeker probere 
combin't3ren met h e t  v i s u e l e  werk. 

Koen werkte gedixrende enkele nacliten fotografisch, 

C a r l  J ohmmink 

I)e PerseTden versehenen dit jaay onder b e t e r e  om- 
s tandigheden dan ver leden jaar : toen  s%oorde de rnaan i n  de periode 
30 j u l i  t o t  1 1  augustus i n  meer o f  mindere mate nu ontbrak  ze i n  
de per iode 1 augustus t o t  en met 15 augus'eus9 afgezien van w2.t 
l i c h t e  storing i n  de vooravond  van 14-1 5 
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Hoe z a t  he t  dan met de waarnemingen ? Hieronder 

- een record a a n t a l  waarnemingsnachten - een record a a n t a l  waarnemingsnachten d i e  vroeg- 
t i j d i g  vanwege bewolking werden afgebroken. - tussen  8 en 14 augustus werden a l l e e n  hoge uur- 
f r equen t i e s  gehaald : de luchtvocht igheid bedroeg elke nacht 95% - enkele heldere  Perseiden rond 7 0  j u l i  , evenals 
i n  de j a r e n  1979,1981,1983 en 1984, - w a t  meer heldere  PerseYden na he t  maximum ( e e t  
h e t  beeld van 1985 op z ' n  kop), d i t  werd ook i n  1983 opgemerkt. - periode 8-14 augustus h e t  s l ech t s t  s inds  1979 - t o t a l e  a k t i e  na 1983 en 1985 h e t  bes t  ( v o o r a l  
begin augustus)  

Het l eek  zo goed t e  gaan : prec ie s  rond v o l l e  maan 
v i e l e n  v i e r  bewolkte nachten, Daarna kon e r  v o l u i t  worden waargeno- 
men, maar we werden we1 vaak i n  de l o o p  van de nacht verjaagd d o o r  
wolkenvelden. Als 8Q$ van de hemel bedekt w a s  werd dan vee lvuld ig  
de volgende k r e e t  gehoord : "we kunnen nu d r i e  dingen doen." Hiermee 
werd bedoeld : naar  huis  gsan b l i j v e n  l i g g e n  o f  naar "de Hiel"  
gaan. V o o r a l  Andrd muntte u i t  i n  opnerkel i jke opmerkingen , z o a l s  
i n  de nacht van 24-25 j u l i  bijvoorbeeld : 

s t a a n  e e r s t  w a t  conclusies  : 

" j a V t  ( R a l f )  
"hoeveel magnituden had d i e  meteoor ? " (no tu lan t  Andre$) 
t 'eh,twee"(Ralf 1 

Nisschien we1 de mooiste waarnemingsnacht was 30-31 
juli : d ik  40 meteoren per uur werden d o o r  d r i e  waarnemers gezien,  
waaronder ve le  heldere  meteoren. I n  d i e  nacht werden rneer Perseiden 
gezien d i e  nu1 of  he lderder  waren d.tn i n  de nzichten 7-8,8-9 en 9-10 
augustus samen I Hoezo meer heldere  PerseIden voor h e t  maximum ? 

Qok de nachten 1-2,3-3,3-4 en 5-6 augustus wp,ren 
zee r  de moeite waard : op  1 augustus rnoet e r  een zeer  heldere  meteoor 
geval len z i j n  laag i n  h e t  zuidoosten. De hemel l i c h t t e  twee maal 
paarsacht ig  op : volgens waarnemingen u i t  Bussloo minstens -8. Ge- 
l e i d e l i j k  werd h e t  a a n t a l  heldere  Perseiden minder , hoewel 5-6 een 
p r e t t i g e  z i j  h e t  k l e ine  , toename t e  z i en  gaf .  3-4 augustus i s  de 
warmste waarnemingsnacht u i t  onze a k t i e s  uberhaupt:  Pe t e r  l a s  om 
22h3Qm U.T, nog ruim 26 graden a f  en had de volgende ochtend een 
minimum van 2Q,1  op de o f f i c i e l e  thermometer. Ti jdens h e t  waarnemen 
zagen we i n  h e t  westen een a a d s  vuurwerk en hoorden we z e l f s  af en 
toe  de donder: boven ons w a s  he t  goed he ide r  en werden zo 'n  45 me- 
teoren  per uur  gezien 2 o r  v i e r  tmarnemers en een heen en weer ren- 
nende weeramateur. 

Qok 6 -7augus tus  was nog r e d e l i j k ,  alhoewel de uur- 
f r equen t i e s  per persoon w a t  minder waren, 7-8 augustus'werd geheel  
onverwacht he lder  : Ilobert 2 a l f  en Carl werden van he t  b i l j a r t  
gesleurd d o o r  Andrd d i e  u i t  he t  bekende kroegje  komend de heldere  
hemel had gezien, Die nacht zagen ze 186 meteoren maar h e t  a a n t a l  
heldere  Perseiden b l ee f  a c h t e r u i t  "kachelensce Ja ,  toen begon de 
grote e l lende  : h e t  KNMI sprak i n  opperste e u f o r i e  over "zonnig i n  
de  komende dagen" ' ,a l leen he t  blokje  "zonnig" werd elke dag op  t e l e -  
t e k s t  a c h t e r u i t  geschoven. Een zeer  bekend t a f e r e e l  i n  augustus. 
Overdag v i e l  he t  we1 mee: de t o e r i s t e n  waren zeer  tevreden maar w i j  
werden 9 s  nachts  ge t r ac t ee rd  op een l u c h t  d i e  n i e t  t e  hard-en w a s .  Zes 
nachten 1ang konden we twee uur waarnemen onder s l e c h t e  omstendig- 
heden, om vervolgens t e  moeten concluderen d a t  UMa weg was en de 
mellcweg ook ... 

Well ich t  d a t  9-10 a u G s t u s  een ti'rckeltje b e t e r  w a s ,  
maar toen werd tevens een dieptepunt h e r e i k t  i n  h e t  a a n t a l  f l leukel '  
meteoren. Er v i e l  n i e t s  w r , t  helderder  dan +1 w a s  ! Ook 10-11 was 
droevig : " v r e s e l i j k  , en we z i t t e n  twee nachten voor he t  maximum" 
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71-12 werd geheel. gemist. De nacht van h e t  maximum 
was weliswaar he lde r  maar de vocht igheid was ook g igan t i sch  : om 
20hOQm UT a1 grondmist. Om 21h03m34s UT verscheen een he lder  geva l  
met boven de staart  van UMa : h e t  bbeek na ove r l eg  met andere pos- 
t e n  geen FerseSde t e . z i j n ,  Op h e t  geschreeuw van Carl en Ralf draai- 
den de anderen zich k s r t e  t i . jd  l a t e r  (om eens een eufemisme t e  ge- 
bruiken) om en zagen nog juist h e t  l a a t s t e  s t i ik je  plus een nal ich-  
tend s p o o r  gedurende 2 secondera, D a t  de Lucht b i j  ons s l e c h t e r  was 
dan bi jvaorbeeld i n  Buurse blijkt a1 u i t  h e t  f e i t  da t  Buurse h e t  
s p o o r  pas na 8 seconden h i j t  was, Om 22h7Om UT i s  he t  hopelsos : 
a l l e e n  een stukje hoog i n  he t  zuiden bleef nag even open., Aan de 
horizon w a s  de grensmagnitude a l  l a n g e r  - ' f t ig ' '  en a1 s n e l  waren 
e r  meer leuke opmerkingen dan meteoren op  de band, Deze zijn e e h t e r  
dermate grof d a t  ze n i e t  i n  het openbaar kunnen, 

13-14 augustus leek iets b e t e r  t e  worden, E c h t e r  om 
22h45m trok h e t  vanuit he t  euidwes-ten volkomen d ich t .  We1 waren wat 
meer helderen gezien, 44-15 w a s  compleet waardelo 8 en oak 95-16 
ging de m i s t  i n  vanwege bewolking, Na 23h45m s e h i j n t  he t  goed he lder  
geweest t e  zijn i n  Buursse maar krier w a s  h e t  om 23h30m n i e t s  
ging iedereen daarna s lapen.  0, ja i n  de nacht van be t  maximum 
e r  iemand b i j  ons d i e  de weg E a ; ~ - i j t  was, Hij moest mar  Denekamp 
dat was zellfs v o o r  cns een n i e t  zc moei l i jke  opdracht om dat t e  ver- 
t e l l e n .  Toen h e t  hem duidelijk was z e i  hij "bedankt e iq e 1 t e r u , ~  t nfr 
( ! )  a * h e t  was bij ons vijf seconden s t i l  maay toen brak een be- 
hoorlijk zebulder  u i t  : d a t  z a l  een r a a r  g e z i c h t  gevees-i; zijn 
man in slaapzakken s p  bedden 

Paul Woggemans 
Er was eens i n  een v e r  ian wa,a:r het nog e r g  donker  

i s  met zeer  veel prac i i t i g  heidere  nacltlten en huis wrF:arin twee maaL 
zeven meteoorwaxrnemers vertoefden I Ttns K 26 juli 1986 en 16  
augustus beleefden z e  a i l e n  i e t s  h e e l  bijzonders,,, Vanaf de  e e r s t e  
nacht aanschouwden de waarnemers een pracht ige  sterrenhemel e lke  
nacht opnieuw stond de melkweg prachtig aan de hemel, Naarmate de 
maan minder s toorde werd de hemel s t e e d s  mooier donkerder t o t  
verbluffend mooi o p  de rneest optimale mornenten, Xacht na nacht s t e e g  
het  a a n t a l  meteoren , Aanvankelijk waren d Aquaridenradianten h e t  
meest n k t i e f  maar s t i l a a n  nanen de Perse den i n  i n t e n s i t e i t  t o e ,  
Vanaf 7 augustus drongen eike dag onsch~ldkge c i r r u s s l i e r t e n  door 
t o t  i n  de  hemel bovean h e t  s t e r r e n r i j k ,  B s  Avonds , b i j  1ie.t begin van 
de waarnemineen vervaegden deze vage wclken e1kaz.r el? koesterden ze 
he t  boze plan om hed waernernen onmogelijk te maken , , ,  O m  waarnemers 
l i e t e n  z i ch  niet afsch.rikken ! 0nversa.agd vatten ze p o s t  en i n  ee 
f e e s t e l i j k e  stemming hield men de  wzch.te 3lke ns.cht t ~ o k  het ope 
maa.r op 1 1 - 1  2 augustus beraamden de  w ~ l k e n  eel: b.eel zwas,r 
Net ve r s t e rk ing  u i t  he t  noorden ontketenden de weerelercenten een 
indrukwekkend onweer bliksem,donder,zware regen de waarnemers 
zaten , verscholen i n  Liet huis, o p  de l ~ e r  om b i j  de e e r s t e  opklaring 
toe  t e  s l a a n ,  Een o f  andere goede fee (ingehuurd. -dit een and-er ve rhaa l )  
zond de  mistral  om de wac?memers b i j  t e  s t a a n ,  Onder de gieren.de 
mistralwind genoten a l l e n  van d e  kraakheldere hene9,De melkvreg, J u p i t e r  
en het Z o d i a k z a l .  L ich t  stoorden 1De vo?gen.de nachteen waren he lde r ,  
I-iet maximum 12-17 a u g , l i e t  e lke waarnemer tu-ssean de 400 en de 900 
meteoren t e l l e n  ! I n  t c t a a l  werden er meer d.an 19500 visiliele meteoren 
genoteerd, H e l a a s , .  he% pro,i;ramma. >:.ax de kijker w e r d  zwa8.r 
s t o o r d  d o o r  gepopuiaxeerde astro-toeristen, we2.1tch.t gestuurd 
boze tovenazr T i t u l a e r  uit he t  nocrden, Er kmr72n :?.an cieze droom een 
einde : o p  16  augustus werden ZiLert gedeporteerd naar b e t  zikelige land 
(van de boae  tovenaar )  i n  h e t  noorden;. lu!eer n i e u ~ r s  v o l g t  ! 

- I ____ __I-- - - - I - - - - -- - -- - -- - - - -- -- - - - - -- -- ---- 
___l_l_l________l_l_II__ ---- 
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A N D  T H E  Z E N I T H  D I S T A N C E  C O R R E C T I O N  
Paul Roggemans 

' Abstract : The Z.H.R,-profile obtained for the 
1985 Perseids has been reconsidered assuming that the zenith dis- 
tance correction by sec 2 undercorrects. This article explains 
why the zenith distance correction by sec Z undercorrects. A better r correction by secEZ with t =  1.5 is proposed for further use. 

The analysis of the 1985 Perseid activity resulted 
in a hourly rate profile with remarkable short duration features. 
These peculiar features can be considered as artifacts assuming 
that the zenith distance correction by sec Z undercorrects, The 
2.H.R.-curve has roughly the shape of the schematic profile of 
Fig.1. The depressions A,B and C occur in the 
consecutive sets of data from Europe , from 
the U.S.A. and from Japan each time when 
the observers derived the hourly rate with 
the radiant at a large distance from the zenith. 

E"ig.1 Observed and 
theoretical ZeHeR.- 
profile 
-- 

If we consider only the Z.H.R.'s obtained for 
a small zenith distance (excluding a large in- 
fluence of sec Z) we can interpolate using the 
maxima only. This yields the Theoretical 2,H.R. 
FT . The theoretical Z , H . K ,  FT involves a much 

than the observed Z.H.R, Fo , If F is the cor- 
rected Hourly Rate;we find the Zenithal Hourly 
Rate from : 

stronger correction for the zenith distance 

F F - - - T " "  T cos Z 
r' 

and FQ= cos 2 
Or : 

Or : 
cos z FT 

L - - 
log cos Z 

Using the mean values from table '3 p. 123 (WGN4,1986) 
and the interpolated theoretical values of FT we find a series of 
values fort, ranging from 1 . I  to 1 0 5  averaging 1 *3 . ,  This is the 
immediate result of a rough comparison between Z0HeRots computed 
from observations with see 2 being 1,2 or less and Z,H,R,'s obtained 
with sec Z being much larger than 1 , 2  (large 2)) both assuming t = l .  
€ = l , 3  therefore is certainly a lower estimate of the probable t .  
A,more,detailed study of the zenith exponent was published by J,Zvo- 
lankova (see ref.2). She found f = 1 , 4 7  2 0.12 from combined ZoHeR0- 
curves from successive Perseid returns. Applying %he new correction 
to the 1985 averages yields a new Z,K,R,-profile with less distinct 
depressions around times with a large average zenith distance. The 
final result , however is not yet a smooth curve It would there- 
fore be worthwhile to recompute the individual ZeHeRe9s instead of 
the averages, in order to reconsider the averaged Z , R , R ,  with respect 
tothe weight of each datapoint. This hasn't been done so far, 

Zvol&nkov& wasn't the first meteor worker to find 
that sec Z undercorrects. For very simple geometric reasons we can 
refer the shower intensity always to a plane perpendicular to the 
radiant direction for any plene of the horizon. Then we ha.ve to use: 

Fz = F sec Z with Z = zenith distance 
149 



We also know that the gradient of atmospheric density 
along the path of the meteor varies with the zenith distance of the 
radiant. There is no exact theory t o  explain how the meteor bright- 
ness will vary with the length of the luminous path for different 
zenith distances, Schiaparelli (1871) already found Fz = F seclb5Z 
using several years of Persei observations, T 
found f = le34 f r o m  observational r e s  
meteor expedition in 1934* Later on in arrived again at 
€ = 1 The zenith correction has been 
worker in its simpliest form assumlng 1 From %he 1985 results 
it is clearly shown that it is ylecessa 
distance correction, The value for the  
found by Zvol&kov6 may do fine even r 

> 1 is to be prefered i 
320 physical proc 

A meteor ente 
w i l l  produce a meteor trail w i t h  pathlength 
1 the luzninou-s intensity being I . The 
same particle w i t h  a zenith distance of the 

because of diff ren-t interactions in l e s s  
- YO radiant Z w i l l  roduce a Longer t r a i l  1s 

Fip, 2 ciense layers of the atmospher  The paminous 

The luminous in t e rz s4 ty  of a n i e ~ e o r  w i l l  be a f?;nction 

-.‘---.-s- tEnsity I? w i l l  be less than I, 

of t h e  mass the velocity and of the cosine of the z e n i t h  distance, 
Levin (1956) Tdrote this relationship as f o l l ~ w s  : 

(It is to be expected -that the exponen.ts (A9  ! p 9  and x w i l l  drif‘fer from 
1 ) 
tude star as a reference then : 

Jacehia (1948) introduced the visual. nagnftud.e using a 0 nzagni- 

TI = -2-5 l o g  .Iv 

PIrn% - 2 . 5 ( a l o g  Ina 4- ,%log Ym 4- f l o g  cos  ZRi 

v 
GY 

The prob lem to find. the coefficients LA, ii and 
couldn’ t he solved untiTJ. acciirate photographic observations were 
made. Jacchia,Verniaini and Br igs  ( % e f , ? J  derived a la 
photographic magnftudes They o b t a i n e d  eripiricz.,% the 
M (photosraphic magnitude) on. mess velocity and the zenith 

Using this reLa Lionship we e . l c u l a t e d  the photographic 
magnitude M and the corresponding visual magni-cude for a meteoroid 

- - pm 0,3g and v = 60km he c a l e u l 2 t i o n  was repealed for 
km/s, The resul.t% awe E in “cable 3 0 The re l .a t ion  

TJIp and Mv was introduce o r d i n g  to tine d - e f i n i t i o s l  
Jaechia, He deficed the color as the difference between the 
photographic magnitude Mp and t h e  v i s u a l  magnitude NV (ref,4) ,SO: 

c = -2,js log or 6: = S4p-r’5~ 

Jacehia found  empirical : 

  or more information on ‘chis subjec.,-i; see  refey 
C =T 0,28 Mp - 1834 v a l i d  fur -2 Q 



Table 1 : Dependence of the magnitude on the 
Zenith distance 2. 

50° 
60° 
70° 
75 O 
80 O 

85 O 

88 O 

-2.62 
-2 050 
-2 34 
-2 09 

' -1.92 
- I  065 
-1 e 2 0  
-0.61 

-0.55 
-0 46 
-0 34 
-0.16 
-0.03 
+O. 15 
+O * 47 
+0 . 90 

-I-0.02 1.36 
t-0.13 1.43 
+0.29 1.55 
+0*54 16.73 
+0.72 1.86 
+O 0 98 2.04 
+ I  043 2.37 
+2.03 2.80 

We learn that the magnitude of a meteor decreases 
with Am = -1.5 log cos 2 . This l o s s  in brightness w i l l  cause a 
deerease in hourly rate Rand can be taken into account in the cor- 
rection for the limiting magnitude, The number of meteors seen with 
Z, = 00 for a meteor limiting magnitude l r n  will be proportional to 

For a different zenith angle ZR= z we get : 
-Y) 6 . 5-lm+am 

L L A, 

cos z Or cos z n. 
Z=Z 

N 

or : log NZ,z % - l o g  cos Z +(6.5-lm+am).log r +log n 
% - l o g  cos Z +(6.5-lm),log r + (-1.5 l o g  cos Z),log r 

%(6,5--lm).log r -log eos 2 (1.5 l o g  L' + 1 )  + log n 
+ log n 

6.5-lm r 6.5-lm 
or n. r nh n. 

Z=Z Z cos&z 
N 

Fig. 3 
The re 1 a t i o m  hi p b e t w e en 
& 9 8 ,and L'* 

0,5 



If we take a closer look at the exponent6 and intro- 
duce the coefficient x and the differential mass index s which 
are related to r by : 

2.5 log r = x  = s - 1 

$2.5 log r = x. 
Forr= 0.6 1.5 log r = 0 .  

Or : 

The value of O e 6  found by Jacchia et.al is valid 
for photographical observations of a mixture of shower meteors and 
sporadics, If we consider the Serseids for which we know C =  I .5 
and r = 2.5 the corresponding value for 
researchers such as J,Lewin (ref.6) found- which are 
in the range of 0.33 to O,46. The coeffic 
dence of the meteor trail length on the z 
length wouldn't depend a t  all on the zeni 
be equal to 0 .The other extreme is 
and other physical chara meteoroid therefore w i l l  
cause different values o %reams, It is not known to 
the author that the depen 
been checked so far. Assu 5 and using == 0,E; as given by 
Jacchia we find Ct: = 1,6 ; exactly the result found by Schiaparelli, 
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:!?On the luminous efficiency of meteorsesf 

Abstract : The discussed method gives accurate and 
unbiased estimates of the r of a smaller stream cornpaxed to the more 
active one at %he same time It avoids the use of the perception 
function, 

The vast amount of visual magnitude estimates ob- 
tained the summer of' 1985 (ref,1,2) allows to test a different method 
to find the population indices r of o t h e r  streams observed at the 
same time as the Serseids, Isle asgume that the real number of meteors 
in a stream is proportional t o  1" The observed mm.ber of meteors 
is : 
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in which C = constant 
p(m) : perception function (equal to I for ver 

bright meteors , decreasing to zero at the limiting xlagnitude 
This equation is : 

for the Perseids B = C rm p(m) P P P  
m for another stream : N, = C, rz p(m) 

or the ratio of the number of meteors of a given magnitude ( o r  
magnitude class) is independent of the perception function. Hence , 
in principle it is possible to estimate the ratio r,/r from the observed N,/Np * Taking the logarithm of (2) : P 

2) = log (Z + m log ($1 
NP 

( 3 )  

looks even more promising as the relation is now linear in the 
unknown l o g ( r z / r  ) However the ratio Nz/Np is not assigned 
the proper weight and it is very sensitive to small changes in 
both N, and N for low values. We prefer to keep working with the 
non-linear re E ationship : 

m 

N, and N 

We put  : 9 ] = k  

are known at several mi (midpoints of one magnitude inter- Val) ., P N, and N 
Val) ., 

are known at several mi (midpoints of one magnitude inter- P 
I _ _  . 

9 

N,i = Npi R ~ i  or (4) becomes 

We determine k (linear) and R (non-linear) by means of the least 

We apply the method on the sporadic background ob- 
served during the Perseids 1985 . The minimum of (5) is reached 
for R = 1.46 

Table 1,  

Regression Output : s,Std Err of Y Est. 52.04 
P L = R  squared 0.99 
k = X Coefficient(s) 0.108145 + 0.002020 

(Computed with Lotus rel.2 ) 
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The curve f i t  i s  very success fu l  as ind ica t ed  by the  high P 2 
v d u e  . A l l  d i f f e r e n c e s  i n  the  l a s t  column are wi th in  l i m i t s  , 
except t h e  one f o r  me = -1-6, The number of Pe r se ids  o f  .m = 4-6 
might be t o o  high, Tke R value i s  v e r  
value o f  rp ( which is. not found here  
rz value : 

mp0rtan.t; By adopt ing a 
we f i n d  the  corresponding 

r 
*pers s p o r  

The r-value f o r  t he  Pe r se ids  obtained under p e r f e c t  condi t ions  
mentioned I n  r e f , ?  i s  2.68 z t h i s  i s  a very h i g  value , which 
would l ead  to an  u acceptab le  rspOr. 

here,, The r-values  obtained i n  r e f  found 
of t he  percept ion  f u n c t i o n  p(m) and t h e  lim 

The va lues  given by lZres%kovg ( r e f , ? )  rpers= 2,4 
= 3.4 a r e  more i n  l i n e  wi th  the  r /r value 

-pep$$ged on the  use 
g magnitude, 

and %pol? 

S i m i l a r l y  we obtained : 

rdCap/rpers = l a 1 2  2= 0,9889) 

r dAa-r  i r  pers  1 p2== 0.9199) 
(These c a l c u l a t i o n s  a r e  based on l e s s  d a t a  and become accordingly 
l e s s  r e l i a b l e  obtained i n  ref , - i  i s  not  confirmed 
here . Bef,4 rpers  

@OnclUSS ion ,  ------------ 
The discussed method g ives  accu ra t e  and unbiased es t imates  o f  t he  r 
of a sma l l e r  s t ream compared t o  dclr̂ e mcJre a c t i v e  one a t  the  same time, 
It  avoids the  f s e  o f  t h e  pereep- t ion  fursetion, 
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j aa rove rz i ch t  1985 

The year  of '1985 marked t h e  f i r s  c 0- o r d  i. n a t  e d 
e f f o r t s  of members of t he  Alber ta  l!:ei;eor Group i n  s e r  
work, Our group wzs formed out o f  an intelnest  of sever  
ve r s  who have done meteor work for many y e a r s  and decided t o  j o i n  
toge the r  w i th  o t h e r  i n t e r e s t e d  obser-fers i n  Albe r t a  t o  carry out 
meaningful s c i e n t i f i c  a n a l y s i s  o f  our obse rva t iona l  r e s u l t s  The 
r e s u l t  was t o  p l an  t o  m o n i t o r  s e v e r a l  showers through.out t h e  yea r  
wi th  as many observers  as  poss ib l e  p a r t i c i p a t i n g ,  Unfortunately t h e  
f irst  q u a r t e r  of 1985 was l a r g e l y  cloudy i n  Albeinta and only a few 
minor showers were monitored t o  some degree,  

The second q u a r t e r  s t a r t e d  o f f  wi th  the  Lyrids but  
un fo r tuna te ly  were monitored by only one observer  MZ who observed a 
t o t a l  o f  13 L y r i d s ,  The Xta Aquc?.rids w h i c h  are unfavorable -to 
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star t  wi th  f r o m  t h i s  l a t i t u d e  due t o  t h e i r  l o w  r a d i a n t  d e c l i n a t i o n  
turned out  t o  be completely clouded out allowing no observing t o  be 
c a r r i e d  out. 

The t h i r d  q u a r t e r  was by far the m o s t  productive , 
with  a l l  observers p a r t i c i p a t i n g  on one o r  more n igh t s .  The N and S 
Delta  Aquarids were monitored wi th  f a i r  success as were t h e @  Caps ,  
end t o  a l e s s e r  degree t h e  N and S I o t a  Aquarids, Kowever t h e  most 
monitored shower of t he  year  w a s  by far , the  1985 Perse ids .  
Altogether  about 400 Perse ids  were noted i n  a l m o s t  50 ma,n hours of 
observing. Two members MZ and PB ventured i n t o  Southern Saskatehe- 
wan i n  hopes of experiencing the  c l e a r  s k i e s  noted i n  t h i s  a rea .  
Unfortunately t h e  n igh t s  of Aug.11 and Aug.12 were completely cloudy 
and were the re fo re  missed by a l l  observers  both i n  Saskatchewan 
and Alber ta ,  On Aug.13-14 both PB and MZ noted a d r o p  i n  Perse id  
r a t e s  a f t e r  0515 UT with no change i n  l o c a l  sky condi t ions.  PB 
managed t o  ca tch  26 Perse ids  f r o m  04'15-0515 UT while i n  the  same 
time i n t e r v a l  MZ caught 14. I n  t h e  fol lowing hour a l though the  
r a d i a n t  was climbing PB saw only 9 Perse ids  and MZ only 8. The 
Pe r se id  r a t e s  then  gradual ly  recovered as the r a d i a n t  rose  
u n t i l  cloud ha l t ed  f u r t h e r  observat ions.  These observat ions may 
suggest t h a t  t h e  Ea r th  passed out o f  t he  
s e i d  stream sometime between 0415-0515 UT o r  i t  might be accounted 
f o r  more probably by the well-known f i l imen ta ry  nz ture  o f  t he  Per- 
s e i d  stream. Observations i n  1986 made near  the same s o l a r  longi-  
tude w i l l  hopeful ly  c l a r i f y  t h i s ,  b - l s o  t he  b r i g h t e s t  f i r e b a l l  o f  
1985 w a s  witnessed by YK,f.IZ and PB on t h e  n igh t  o f  JuL 27-28 a t  
0826 UT 
u p  a l a r g e  pa r t  of t he  sky near  t he  Pegasus-Andromeda reg ion ,  The 
f i r e b a l l  was found t o  be sporadic ,  

I n  the  last q u a r t e r  o f  2985 the  spec tacu la r  Geminid 
d i sp lay  as well as the  Orionid shower were marked f o r  s p e c i a l  scru- 
t i n y  by our group but again bad weather and cold temperahures near  
the Geminid peak prevented a l a r g e  obser- 
ving campaign from mate r i a l i z ing ,  I n  a l l  only 4 Orionids were seen 
and no outburs t  of any kind w a s  noted. The S,Ta-ixrids were a lso moni- 
to red  by t w o  observers PIZ and PB wi th  a total of 8 being seen i n  
7 man hours,  No Taurid f i r e b a l l s  were seen t h i s  year ,  The same two  

'observers  monitored the  Leonids see ing  a t o t a l  o f  22 Leonids i n  4 
man hours ,  Su rp r i s ing ly  only 4 Leonids showed t r a i n s  r a t h e r  l o w  
f o r  t h e i r  72 km/s 
PB w i t h  a t o t a l  of 36 being seen i n  9 man hours,  Kone o f  t he  Geminids 
showed t r a i n s .  The t o p  observers  i n  1985 were PI3 with a t o t a l  944 
meteors seen  i n  6 8  hours o f  observing and NZ with a t o t a l  o f  661  
meteors i n  56 hours and 20 min, Cur group recorded a t o t a l  o f  1797 
meteors i n  a t o t a l  14% hours i n  1985@ 

denses t r eg ion  o f  t he  Per- 

The -7 meteor had a te rmina l  b u r s t  o f  -9 t o  -10 l i g h t i n g  

[roughly -30 t o  -40 C )  

The Geminids .were monitored again by PIZ and 

IIL_-__C_________-_-_-II__----------------------------------------------- __L________________--------------------------------------------------- 

s - €a 

1; o rman 1s c 1, e o d 

The Lyrids d i d  nothing unus~iai  in? 1966, I covered 
the pred ic ted  max time f o r  nea r ly  an hour on each s i d e  and s a w  
only 2-3 Lyrids/hour with a very b r i g h t  moon, Then 1 f e l l  a s l e e p  
f r o m  boredom u n t i l  near ly  moonset, There w a s  I0 minutes of f u l l y  
dark sky a v z i l a b l e  
Aquarid week .re had plzmned on going down t o  the  Keyse Staying i n  
Miami a day 
another  day 
N o w  J e f f  Corder from t h i s  a r e a  went on down anyway 

I 

during which I s a w  3 L y r i d s ,  For t h e  E t a  

the weather looked s o  hazy and cloudy t h a t  we waited 
then  another  . A f t e r  3 days  we returned t o  Fort IIyers. 

and he t e l l s  us 
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t h a t  a f t e r  t he  f i rs t  n igh t  
t h i s  incredulous.  Observing back here s t a r t i n g  May 7-8 7: got  i n  
s e v e r a l  n igh t s  along with a f a i r l y  complete comet hunt o f  the  May 
morning sky. May 7-8 produced a p a i r  of f i n e  E t a  rr-tes 10 and 21 
f i n a l  dark hours i n  sky 7 , 3  m That bea t  my previous record o f  20 
seen i n  1981. Some r e a l l y  f luke  hours a r e  possible  out o f  t h i s  
shower. 
A matching second-best r a t e  of 10 came the  f i n a l  hour o f  May 14-15. 
Other mornings had much lower rates, 

Looking back a t  December the  s t rong  r : ino r  shoprers 
Sigma Hydrids and Iionocerotids d id  w e l l  again, The former gave n 
r a t e  o f  7 s i x  d i f f e r e n t  times and t h e  l a t t e r  f u r  times p lus  one 
r a t e  of 4 A shower dubbed l 9  ecember j,eonj.&sy3 by F lo r ida  observers 
i n  1972 d i d  except iona l ly  xel 3% hit a top r a t e  of 6 once, S t r i f t  
Leonid-like meteors eeme f r o m  -the t o p  o f  the Sickle concurrent ly  
wi th  the  Geminids, 

There was a l o t  of sirnultaneous Geminid a c t i v i t y .  
On Dec,12-13 1 had 3 p a i r s  o f  t r u e  simultaneous Geminids, plus  a 
f o u r t h  p a i r  wi th  p a r t i a l  over lap,  The next night  had o m  more p a i r  
plixs two  cases of t r i p l e s ,  One t r i p l e  had only p a r t i a l  overlap o f  
meteors, The second was a r a r e  p e r f e c t  t r i p l e  i n  Canis Minor,  I was 
looking a t  a blank s p o t  i n  t he  m i d s t  o f  the  p o u p  when one a-ppeared 
5 degrees r i g h t  and the others  5 and 10 degrees l e f t  Ihgni tudes  
were Q,,3 and path len-ths and a l t i t u d e s  were all_ i d e n t i c a l ,  This 
i s  my t h i r d  such case ever  
the  O r i o n i d s  i n  '1979 arid 1969 Cssu:il observers always say "several 
were v i s i b l e  a t  once" when they meant t ' s e v e ~ a I  we-re v i s i b l e  i n  q u i c k  
suecession? ' ,  Iheteors a r e  not  simultznewm if any time break i s  de- 
t e c t e d  between them, 

t he  sky cleared each evening I f ind  

"Irk Adams saw a l m o s t  nothing 2 hours a f t e r  my 198'1 r e c o r d ,  

t he  e a r l f e r  ones being furnished by 

CI 

30bert Lunsford 
Despite .the r e t u r n  of Tlalleyls comet the  1986 Eta  

Aquarids were t h e  14~eakes-L since 1979. The s,vera e mzgnitude ' F ~ S  the 
b r i g h t e s t  y e t  (c rescent  moon ma,y be respans i%le  7 kverage magnitude 
was 7*05 in 1984 a.nd 3.05 i n  1982 e The 1986 Eta Aquarids were more 
c o l o r f u l  than 1984 when only ? I . ? $  exhibited any c o l o r ,  TITO E t a * s  
of mag. 0 and + I  produced a %rj.llim.-t whi t e  c o l o r  with Long l a s t i n g  
t r a i n s  t h a t  were very memorable, The 19% return. a l s o  produced a 
f i r s t  f o r  m e  t h e  combTnp.tion o f  t h e  t r a i n  b e i  one d i s t i n c t  c o l o r  
and the  head o f  t he  meteor being ano'cher, Two n ab le  examples were a 
blue t r a i n  with a d i s t i n c t  orange m e t e o r  and a b1u.e and yellow com- 
b ina t ion ,  I had suspected this phenomena i n  the past but never had 
seen i t  as v i v i d l y  as wi th  this y e a r ' s  showero T m i E  phenomena w a s  
very s i m i l a r  t o  the  1984 r e t u r n  when 6'7.35; o f  the  E " c a a s  produced 
t r a i n s  

Ta.32.e 1 ; 1966 E t a  A a . u a r i d s  

--- _____--I 



S U M M E R  [SBSE O N 8  JUNE-d  L V  1 9 8 6  
Bauke Rispens 

Summary-: The observational results obtained by 
the meteor observing team Hardemijk (the Netherlands) for the 
period June-July 1986, The sporadic background activity was moni- 
tored f o r  several nights, 

Table 1 H o u r l y  Rate data June-Julv 
Date 1986 IPeriod UT 

0600 0030 
0000 0030 

Obs a 
BR 
BR 
KM 
BR 
KM 
BR 
a1 
BR 
RB 
KTYI 
BR 
RB 
KbI 
HR 
RB 
KPi 
BR 
RB 
KT4 
BR 
RB 

BR 
RB 

BR 
BR 
BR 
BR 
BB 
BR 
BR 
SR 
IiT 1 
BR 
Kh 
BR 
m1: 
BR 
KJl 
E;T;i 
BR 

Eiry'i 

Y - 
7 
12 
5 
5 
4 
6 
9 
3 
3 
7 
5 
4 
9 
6 
2 
1 
7 
2 
6 
5 
5 
6 
5 
7 
5 
3 
1 
3 
6 
7 
5 
8 
3 
5 
5 
7 
7 
9 
6 
2 
8 
6 

N (Showers)  Teff 
6 Om 
93 
75 
75 
60 
58 
40 
40 
80 
80 
80 
60 
60 
58 
30 
70 
30 
75 
75 
75 
60 
60 
54 
30 
30 
30 
70 
7 0  
64 
40 
75 

30 
95 
95 
60 
58 
70 
68 
25 
69 
56 

78 

3 86 

110 on 
KO on 
Moon 
Noon 
Noon 
Moon 

tired 

Noon 
Ploon 
F:o on 
Noon 
Moon 
?.loon 

-ery haz; 
.azy 
louds 
I t  

I t  

t4 

11 

11 

0 )  
il 

11 

11 

11 

9 1  

.azy 
9 I  

Totes : RB: Richard Guys,YX:Koen TIiskotte,BR:Rauke Kispens ;  
L= June Lyrids,P= Perseids,Ca= Capricornids,Cg=nelta Cygnids 
Sa=Sagittarid, Ag = A o u a r i d .  

Trains : Out of the 224 sporadics (which is the total of the 4th 
co1u.m) only 6 had a train, Percentage : 3$ie 

some stream activity has started again. 
The rates of the streams a re  v e r y  low and the existence of Some 
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st reams can be questioned f o r  example the  June-Lyrids and the  
Pe r se ids  e However t h e  met ors t h a t  we marked ' P f  were t ; ipical ly  
Perse id- l ike  i n  t h e i r  appearanee and came from a reg ion  between 
Andromeda and Cassiopeia 
r a d i a n t  pos i t i on  o f  t h e  g r e a t  August stream, 

O f  g r e a t e r  importance seems t h e  discovery (on 6-7/7 
and 7-%/7 1986) of an apparent ly  active r a d i a n t  near  the  s tar  
D e l t a  Cygni A s  f a r  as I know this r : .dia .nt  i s  mentioned nowhere i n  
l i t e r a t u r e ,  A t t en t ion  was drawn t o  it by t h e  observat ion o f  two  
very  sho r t  r a t h e r  fas t  meteors within one minute i n  the  western 
wing o f  Cygnus t h e i  t r a c k s  i n  a r i g h t  angle t o  each other, I n  
the hour t h a t  followe two other  meteors were seen  ir both coming 
f r o m  the  same r a d i a n t  and of sho r t  l e n g t h  an, 
The n igh t  a f t e r  gave s nfirmatiorL because seven meteors of s i m f -  
l a c  appearance were se  be rates a r e  j u s t  a b i t  lower than t h e  
spoyadic background- T gxi tudes were ; 3,2,3,1 . 5 9 4  3 r 4 9 4 e 5 9 5 1 5  

you can see i n  the  t a b l e ,  It's very i n t e r e s t i n g  t bea,r from o the r  
observers  whether they have seen t h i  rad ian t  active, In the yea r s  
t o  come neteor  obsarvers  shouid ke p an eye Qn tbi.3 stream, 

which is  c lose  t o  t he  ex t rapola ted  

the  f i r s t  f o u r  on 6-7/7 t h e  l a s t  seven on -.S/7/86 3 ome 
nids  have been seen  on s e v e r a l  nights  a f t e r  t h i s  da te  as 

c i p l e s  o f  a s t r o a e t r y ,  The use of pusSr2rzetry f o r  meteor photography 
has been developed by the ik3eo.c 3ectLon and ~ e s i t i t e d  i n  a compu- 
t e r i z e d  database 3drninfs t rs t ion,  T k t e o r  pho topaphe r s  worldwide a r e  
i n v i t e d  t o  cont;ribute t o  t h e  d a t a b 2 s e  on photographic meteor p o s i -  
t i o n s  Astrometric r e s u l t s  w i l l  be  retur2ed t s  the  o~ne"i?  o f  the 

1 i n t roduc t ion ,  
Photography is ~ i . d e l y  a p p l i e d  t o  astl-onomy, A pro-  

f e s s i o n a l  photograph i s  seldom made f o r  e s t k e t i e a i  reasons p but 
a l w a y s  f o r  seientifical use ,  Photogradphirig the sky  sys t ema t i ca l ly ,  
r e g u l a r l y  leads t o  new d i s e o v e r i  e s ,  P 08% YEW minor p l ane t s  comets 
and novae a r e  discovered i n  t h i s  wz.y, L~J-c'~., X L P - W ~ J T  d i s c o v e r e d  ob jec t s  
a r e  then  p h o t o g r z p h z d  se -c . e~a l  tfnes because science is i n t e r e s t e d  

-- -._ - -._. --,-- - - _I_. 

i n  accura te  p o s i t i o n a l -  d a t a  and the de te rx i .na t ion  cf l i g h t  curvesr 
The importance o f  such photographic work i s  enr'czinly undtspu-tled i f  - 

we keep i n  mind t h e  r ; o s L t i o n a l  data necessary for cE.i,lculPLtion o f  
o r b i t a l  elements 1.leassurin.g photographic p l a t e s  for v e r y  accura te  
p o s i t i o n s  belongs t o  t h e  f i e l d  o f  astronetrv; .--.---.J nagn . i tude  rne~~surements 
of an objec t  belongs t o  

s i o n a l  l o o k s  o f  as t rome- i ry  and photometry. There a r e  indeed only a 
very  few who dare e n t e r  t h i s  F i .e ld ,  Pernaps most  photogm-phers a r e  
ignorant  o f  how t o  raake f u r t h e r  xse  of their pictures in astrometry,  
I n  the  September i s s u e  of Sky & Telescope I982 ~e renowned pro-  
f e s s i o n a l  astronomer B.TlZarsden a.p-pealed to amateurs t o  rnake them- 
s e l v e s  u s e f u l  i n  tliris - f o r  amateur - stil-2.. ixnexplored f i e l d ,  Yet 
t h e r e  seems t o  be 2, lot o f  h e s i t a t i o n  even  thoingh. it i s  a simple and 

AliladX?G;.l.s appa,Yf3l-,tXy get dl.SCQUYE?.EE?d by the profes- 
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inexpensive work For several years now the Meteor Section has 
run an astrometry project in which very simply the of small 
frame negatives are measured. It has provided us with hundreds of 
accurate positional data of meteors which in their turn led to 
interesting statistical results. 

interesting work  to the attention of our V.V.X.-members , we will 
explain in this article how meteor photographs are to be treated 
astrometrically, 

In a new effort to bring this very important and 

When the astrophotographer exposes a photographic 
plate with his camera part of the celestial sphere is projected 
onto the two-dimensional film plate, The optical axis is aimed at 
the platets center (I The celestial sphere-is distorted on the film. 
This projection is easy to define mathematically. Positions in the 
celestial sphere defined by their celeptial coordinates can in this 
way be projected on the photographic plate, In a very simplified 
way the plate can be compared vith a meteor plotting chart where we 
have a right-handed coordinate system centered in the middle . Every 
star position given in the celestial coordinates of R,A.  and dec. 
can be converted into x- and y-coordinates on the photographic plate. 
We can a l s o  reverse the procedure and measure the x- and y-coordi- 
nates and then determine Ei.,A, and d e c .  It allows us to Yind the 
exact positions in the sky st;irting from unidentified positions 
(eeg. those of meteors,asteroids,comets,,,,) Comparing the plates 
with the meteor plotting charts gives us insight ir? the nature of 
astrometry though actually the photographs pose problems which make 
astrometry mathematically mere complicated, Yet  the basic principle 
remains unchanged, 

which means that for mama1 meteor plotting the accurzcy aimed at 
is far smzller than for photographical worke  An astrophotograph 
shows us the difference Pie have to determine o u r  own right-handed 
coordiiiate system, Pleasuring the x- and y-coord inztes unavoidably 
poses problems: 

On the meteor charts the X- and Y-axis are indicated 

- it is impossible to find the exzct center of the 
plate - which is also the center of our c?-rtesian 
system - biithout using another system and without 
having to make estimates, The second system will 
show translation with respect to the reference 
system. 

- we do not know the scale of the print (focus). 
- there is also a s e r i e s  of sniall inaccuracies : - the axes are not exactly perpend-icular - the optical projection en the plate is not 

perfect because the optical axis j.s not per- 
pendicular te the plate, The o p t i c s  a r e  never 
perfect, The Flate is never perfectly level9 
etc. 

!istrornetry may begin to seem q u j t e  hopeless a t  the 
sight of all these problems, But y o a  have of course _guesse 
solutions were found or this article would not e x i s t *  Th 
?rapher alias me'surevp can rest assured : be need not worry 
about m?,thematicnl problems, l i e  estimz-tes the plate s center 
a free choice of c2 right-handed ceordinzte system on the print. 
Iie measures the x- 2nd y-coordinates of a2 least 5 reference stars 
in this system The rest is worked ou?; by a cor*ipu?;er program. 
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Converting measured coord ina tes  (x,y> i n t o  s tandard  coordinates  
(X,Y> i s  done with p l a t e  cons t an t s  a b c d e , f 

General formula z 

diizates o f  t he  r e fe -  
rence s t a r s  we coordinates .  
Sub t rac t ing  the  reference stp,rs 
f r o m  t h e i r  s tand f i n d  t h e  p l a t e  
cons tan ts ,  It  mea,ns t h a t  t he  translation and r o t a t i o n  o f  the 
measuring frame i s  s e t t l e d  wi th  r e spec t  t o  the  s tandard  frame, The 
p l a t e  cons tan ts  mathematicall  determine a i l  elements of the photo- 
graphic  p l a t e ,  The computer p ograrn will give a b e t t e r  es'cimate of 
t h e  pla- tee"s  cen te r ,  If you choose more than 3 re ference  s t a r s  you 
ge t  an idea  o f  the  accuracy o f  the r e s u l t s  obta-ined, The f i n a l  
r e s u l t  almost a lways  i n d i c a t e s  a p o s i t i o n  in iSBA4, and dec, o f  an 
u n i d e n t i f i e d  p o i n t  o n  t h e  photograph which was measured i n  (x9y)- 
cosrd. inates  

complicated computations necessary f o r  ob-taining f i n 2 1  r e sz l t s  f r o m  
o r i g i n a l  rneamnrements For  those who a r e  i n t e r e s t e d  the  Meteor 
Sec t ion  has a brochure c a l l e d  ftAstmmetrytt  It conta ins  $0 pages 
and thoroughly t r e x t s  t he  mathematical theory of astrometry,  F o r  
the  c a l c u l a t o r s  zmong you this is an e x q i n i ~ i t e  brochure 'We a r e  
no t  going t o  expia in  the a r i t h m e t i c s  here any further but wish 
t o  s t r e s s  the  pr2ctical s i d e  o f  a .s t rolrretry,  

The photographer need ot worry about t he  f a , i r l y  

r7 ihe  measuring used to be done o n  t he  n e p t i v  
by use of a microscope 03 a nwxm.rifig "cable in a,n a s t r o p l q y s i  
i n s - t i t u t e  Such expensive eq i~ ipnen t  i s  G ?  c ~ : ~ r s e  v e r y  a c c ~ r a  
accuracy which i s  f a r  higher than a c t u a l l y  necessary f o r  small 
frame negat ives  c. On t o p  of that not everyone hsls access  t o  t h i s  
measuring equipmen-t azid they that have m u s t  sometimes give way t o  
o t h e r  p r o j e c t s ,  Yet s p e c i a l  exposures still d o  have p r i o r i t y ,  Those 
who a r e  i n t e y e s t e d  should contact t h e i r  S e c t i o n ,  The next chapter  
will t r e a t  of meteor photography, F o r  small mme f i l m  you do not 
need. a measuring table, A table a t  your p l a e  a good measuring 

a good p i c tu re  and a rsa,gnifyi.ng glas a. re  ?deq.uate f o r  the  
accuracy aimed at for meteor photographs, It g o e s  f o r  riny amateur 
astronomer V J ~ O  i s  n o t  ~ G G  l m y  - s o  n o  excuses ! 

photographical  work i s  3 b a s i c  ou.tsid-e jcb i n  which you need t o  take 
i n t o  account the  d.ata you  sp,:Fsb to ob--' bG..Ln in a , s t r  m a e t r g 7 .  s o  here 
f o l l o w s  a, s h o r t  introduction tc n e i e o r  ~ ) h o t o g r 2 ~ p h y ,  

m L O  start with  :>:e need a p i c t u r e  of a. m e t e c r ,  This 

Fhotogrzphing m e t e o r s  i s  r a t h e r  s i m p l e  F..n ordinary 
s m a l l  frame camer8 w i t h  a s tanciard Lens a t r i p o d  a cable ye- 
l e m e  arid a. Tri-X.  f i lm  w i l l  do  a With the ievls f~~1.157 opened we 
can expose the  filn f o r  only 5 min~.~,tes in euT 1Lgkc-t- nnd ~ ~ i r  po i -  
l u t e d  country.  The unusua1 hunii.dity o f  the air v~i11 r e q u i r e  a lens 
warmer t o  keep t he  dew away. i r i  o r d e r  t o  be t - te r  dist inr~lLi. ish a i r -  
planes and s a t e l l i t e s  f r G n i  meteors some use a rotatiGg s h u t t e r ,  
This covers t h e  lens e , g ,  25 t imes per  second, l.leteo.-r- - t r a , i l s  w i l l  
be chopped- -up whereas t h e  a . i r p l a n e -  a,nd s::-LelliJ~e trails will not ,  
,& lot rnor:e can 3 e  said about  a11 this but we ?-SSUME: t ha t  the  
meteor photographer now begin, 
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Ee does not remain idle while photographing, There 
is a whole administration to be dealt with , certainly with several 
cameras working at once. The experienced astrophotographer can try 
guided exposurese The beginning meteor photographer though will 
often keep to fixed ones. Time data are very important and per 
exposure the time of opening and closure of the shutter should be 
noted in U.T. hours , minutes and seconds I You must try to keep 
count in this nightlyjob because later you have to be certain 
about those time data for eveyy exposure. Some photographers tend 
to be inaccurate so that afterwards they are unable to determine 
the exact times of exposure. 

asleep , considering the notes he has to make every 5 minutes or so. 
He also has to guard the areas in the sky covered by his cameras. 
Every meteor brighter than +2 airplanes and satellites possibly 
photographed should be mentioned in his report, Time in U,T. and 
position (constellation) are essential for the astrometry after- 
wards, He needs a, complete set of data for every fully exposed film, 
because a failing administration leads to problems of identifica- 
tion of the photographed meteorse The astrometrical value drops at 
the sight of any uncertainty in necessary time data, The Neteor 
Section can provide special forms f o r  meteor photography, 

The photographer need not worry about falling 

After developing the film each negative should be 
carefully examined, 31ack and White films are easier to examine 
than colour negatives which are a lot more expensive and without 
additional use. Tracing meteors on the negatives is not easy. They 
usually are short and unobtrusive weak lines n a negative Full of 
star trails, Very bright meteors that quickly catch your eye on a 
negative are rarec A quick examination of your film will therefore 
provide no meteors whatsoever, You should carefully look at each 

time consuming job and requires a l o t  of patience, It 
goes without saying that the notes made during the night come in 
very handy here. They tell you when to expect a negztive with a 
meteor satellite or airplane trail, Additional meteors w 
found too , since the visual observer misses rather a lot 
while watching, 

strongly magnifying it and holding it against the light. 

3 0 3  Processing the meteor pictures, 

The negatives with meteors on them have to be prin- 
ted : first a general print of the entire negative then an enlar- 
gement (of 10 to maximally 20 times) of the area around the meteor. 
W e  will not deal with the work in the dark room here but advise 
you to contact the Astrophotographieal Section. W e  assume you know 
how to produce good prints. For each print you fill in a photo form 
which is to be obtained from the Iieteor Section, This form collects 
data concerning the photographer in first instance the print , 
the camera and the film used as well as the developer, These data 
are not essential for astrometry but %hey are useful, 

exposure , exact time of appearance of the meteor A l l  times must 
be correct to the second and given in U , T ,  In case the print should 
get separated from the corresponding photo-form we strongly recom- 
mend you to also note these data on the back of the print. F'iost 
important here are the photographerts name date and exact -times! 
Specifically for astrometry the pbtographer has to determine and 
measure reference stars, 

----I-------- ..................... 

Most important to astrometry are date times of 
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F i r s t  problem i s  s t a r - i d e n t i f i c a t i o n .  With the  
he lp  o f  a good s ta r  a t l a s  you should be a b l e  t o  name 5 t o  7 of 
them . The Meteor Sec t ion  has published a small Catalogue of 
Named S t a r s  which provides you wi th  t h e  names and re ference  
numbers of the  stars per c o n s t e l l a t i o n  Bad p r i n t s  l i k e  mirrored 
p r i n t s ,  unc lea r  p r i n t s  o r  p r i n t s  w i th  t o o  few reference stars w i l l  
g ive you t roub le  a t  t h i s  s t a g e ,  Unfortunately i t  i s  usua l ly  someone 
e l s e  who has t o  measure the  work of a c a r e l e s s  photographer, ):embers 
of our Sec t ion  measuring most  of t h e  incoming p r i n t s  have l o s t  
lots o f  va luable  time because ~f t h e  ca re l e s sness  o f  photographers 
who d id  not  know o r  j u s t  ignored the  r e ~ u ~ r e m e ~ ~ s  s e t  by astrometry,  

should be s i t u a t e d  i n  the neighbourhood of the  meteor and should 
not be sought a l l  over t he  negat ive Reference s t a r s  should not  
be c o l l i n e a r  which means they should not  be on o r  c lose  t o  a s t r a i g h t  
l i n e .  They should be well. d i s t r i b u t e d  over the a rea  bordering the  
meteor but no t  t o o  far away from i t  s i n c e  it i s  the  p l a t e  con- 

iiow does one choose re ference  s t a r s  ? These stars 

s t z n t s  for the  meteor a r e a  
t r n t e s  what i s  meant by rra 

- 

you wish t o  determine. F i g u r e  
good choicetD 

1 i l l u s -  

Figd A:: a goad choice o f  re fe rence  
~ 

s t a r s  
B :  a bad choice 

You  shou ld  a l s o  avoid f a t  s t a r  %mils  ( b r i g h t  

Once you have your reference stars t he  meesuring 

s t a r s )  and. never ehoose double stars o r  overlapping t r a i l s  ( s e e  
f i g .  2 ) 

work can begin,  The l e f t  edge o f  the p i c t u ~ e  becomes y-axis t he  
bottom edge x-axis, With a good measuring staff you should now 
measure the  distance S begiiining a n d  end of each re ference  star 
and o f  t he  meteor t o  the  y-axi. Qx) and to the x-axis ( y l 0  These 
( x , y )  values  a r e  e pressed i n  mi l i m e t e r s  and. t en ths  o f  mi l l ime te r s ,  
s o  d o  use a see-through mea.suring s%aTf with c l e a r  r i i l i m e t e r  i nd i -  
ca t ions  from which you can e s t i m t e  the t e n t h s ,  A l s o  use a m a p i -  
Sying g l a s s  f o r  t h i s  and t a k e  i n t o  account t he  poss ib le  paralla 
when rea.ding your mecdsuring staff, Good l i g h t  over the  inves t iga t ed  
p a r t  o f  your p i c t u r e  i s  equal ly  Important ! 

On. the  photograph which i s  used as exemple f o r  t h i s  
a r t i c l e  you  see  how t he  s t a r s  m e  marked % I n  
t h i s  ease i t  i s  a. guided exposure b u t  the same goes f o r  non- 
guided photographs, A sma1.l cross: marks -the estimated cen te r  of the  
p l a t e  as t h e  c e n t e r  o f  t h e  p i c t u r e .  'The example i s  2 wide-angle 
pho to  made by Pekka Parvia.inen i n  7in3snd a f ~ x i t h f u ~ l  member i n  
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Fig.3 Meteorphoto with star identifications ready to be measured. 
(€'.Parviainen, 1 982, Aug. 1 3-1 4,2 2 h l 1  m U. T. Perseid -5 ) 
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Fig.4 Extract from the Astrometry form (to be obtained from the W S )  

Reference Stars 
Name 

Center of the plate ; 

x 
_.___ 

Points on the meteor 

the Far North. Wide-angle exposures make it difficult to estimate 
the center of the plate when a neg?,tive is not entirely printed, 
In this example calculations proved the r e d  center to be cuite 
away from the estimated one, 



The astrometry- and photoforms a r e  combined. F igure  
4 g ives  an example of a f i l l e d - i n  as t romet ry  form.  Some reference  
s t a r s  were chosen on the  o r i g i n a l  p r i n t  ( a copy o f  the  one shown 
he re ) .  The name o f  t he  s t a r  appears in t he  f i r s t  column. The GC 
(General Catalogue) number comes f r o m  the  Meteor S e c t i o n ' s  star 
catalogus,  Then we f i n d  the  measured ~ ~ ~ y ~ - c ~ o r d i n ~ , t ~ s  o f  t he  stars. 
I n  case o f  a non-guided exposure both beginning and end o f  each 
s t a r  t r a i l  i s  measured and the  eoordina.tes a r e  co r rec t  t o  a t e n t h  
of a mi l l imeter ,  The sca le  o f  t he  p r i n t  i n  t h i s  a r t i c l e  d i f f e r s  
from t he  o r i g i n a l  n whieh the  measuring was ca r r i ed  out; , s o  
please d o  not  t r y  t o  

Following t he  l i s t  of data concerning the  re ference  
s t a r s  you should note  the  es t imate  of t he  p o s i t i o n  o f  the  small 
c r o s s  marking the  p l a t e P s  centex-, Us an a t l a s  f o r  t h i s  ; the  e s t i -  
mate does not  need t o  be t o  

the meteor t r a i l  - u s u a l l y  beginning and end 
YOU can pick, o the r  poin$s if your meteor is o n l y  p a r t l y  on the  
p i c tu re  

The photo-forn and 211 i t s  d a t a  sho-nld be sent t o  the  Neteor See- 
tion t oge the r  wi th  t h e  enlarged p~int on which you d i d  your raeasu- 
r i n g  and iqtth t he  genera l  view on ~ h i c h  you determined the p l a t e f s  
cen te r ,  The Meteor Sect ion  .appreciates f u l l y  f i l l e d  i n  forms and 
da ta  on each piece this  t o  ease i d e n t i f i c a t t o n  ! 

F i n a l l y  you should me"asu.re a l e a s t  two poin ts  on 
but not  necessa r i ly .  

This ends the work of t he  ph tographer - 

People who hand i n  a measured. photograph with a 
photo-form a f t e r  2 vhi.Le rece ive  a computer p r i n t  i r i t h  a s t r a n e t r i c a l  
ca l cu la t ions ,  This  e iaborFte  work i s  done by Christian Steyee r t  
who runs the computation subsect ion of t he  lieteeor Sec t ion ,  It  is  
a l s o  here t h a t  t h e  computer data  a r e  proees-ed an:! kept ,  The r e s u l t s  
a r e  as i n  the  f o l l o w i n g  example see  fig,5) 
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Part ( 1 )  shows the parameters that result from the 
astrometrical calculations. The plate's center is first optimally 
estimated and after a few iterations correctly determined, 

measured coordinates (x,y 7 of the reference stars into the celes- 
tial coordinates Alpha and Delta. The difference between the com- 
puted star positions and the positions found in the catalogue gives 
us an idea of the accuracy but this is only possible when more 
than three reference stars were chosen, 

gives the data f o r  the beginning of the stars I part (3) gives them 
for the ending, From both parts follcws t h e  time zlf exposiire as t h e  
difference in Right Ascension between both points. 

Part (4) then gives Right Ascension and declination 
of the tlunidentifiedft measured point This is the final astronomi- 
cal result, 

Part (2) rovides us with the conversion of the 

Part ( 3 )  does the same as (2) but where part (2) 

3.5 Further aeplications of astrometrical results. 

All - pictures received at the Pieteor Section are measured and compu- 
ted Until1 1987 almost no one measured his pictures himself. 
After 1983 and a campaign held by the I-ieteor Section to promote 
astrometry , there was a slight improvement , but the majority of 
the pictures received still were not measured and many of them 
required a lot of detective work to identify them It; dekyed the 
astrometry project enormously ; because of its chaotic outlook , 
the work disheartened some and challenged others, Finally some 
thousand meteor photographs were measured and computed, These data 
are kept in a computer database which was named within the Leteor 
Section "Photogrzphic Iieteor Database" (PEDB) It contains records 
of photograph-da,ta from varims co-intries znd makes the V , V . S ,  
Eeteor Section unique in the world for centralization of amateur 
meteor photographs. It a l s o  accounts f o r  a steady increzse of 
cooperation from all over the world, To keep ahead of this growing 
quantity of work , it is most desirable that more people start 
working with us on this astrometry project especially with the 
routine job of measuring Who is willing to help us out when the 
next wilve of meterial comes in ? 

in the following applications which have now become possible : 

------------- ------------------P----------------- 
One single photograph on its own is of no use at all. 

The use and aim of such a database is made clear 

- statistic research for radiant positions dia- 
meters and radiant drift. - several simulations and computations of indivi- 
dual meteor trails Prognoses conceming double 
station meteors ; Graphical applications. - secrch for double station photographs of meteors - computation of the path of the meteors through 
the atmosphere,the atmospheric trajectories. 

- heliocentric orbital calculations. 
4. Other areas of application. 

It goes without saying that the Neteor Section 
specializes in meteor photographs, Yet tele- and astrophotographs 
can be used instead of small frame pictures. It allows for the 
very exact determination of comet- minor planet- nova- and variable 
star positions which means other sections have to do with astro- 
metry too. 

Oct.l5,20h45m~?Os by Dany Cardoen and Christian Steyaert at Puimichel 

-------------------P---------- 

n lake e,g, comet Hartley-Good photographed on 1985 
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i n  France . There were only 3 reference stars which undermines 
the  accuracys This should be sought i n  the  order  o f  seconds of arc 
due t o  high magnif icat ion o f  t h e  exposure which makes i t  hard 
t o  f i n d  enough r e fe rence  stars though The r e s t  a f  t he  measure- 
ments a r e  analogous t o  those of meteor photographs, Resu l t s  f o r  
comet Hartley-Good a r e  as f o l l o w s  2 

= 28h36m75s 

The mathematical background of astrometry i s  des- 
cr ibed  i n  the  brochure Astrometrie (in dw. while a catalogue 
wi th  recommended re ference  stars w i l l  h e l  you t o  name s t a r s  on 
your photo, Both. pub l i ca t ions  can be obtained f 
a t  once or f o r  125  Bf if ordered sepa ra t e ly  ( p o  

The results of the  photographic work have been 
ublisbed r ecen t ly  (October 4 986 ) a  This new pub l i ca t ion  "The 

11 can be obtained. f o r  400 Bf, p o s t  
5 pages with a l l  t he  information 

on 988 rneteoy photogs, This catalogue lists g e n e r r l  information 
on the photographers zE t h e  camera?s, %be f i l m s  t he  meteors t h a t  
were photographed and t he as t rome t r i c  d a t  *i With this publ ica t ion  
you would have a l l  t he  e s s e n t i a l  results b-tained f r o m  the 988 
photographed meteors The production o f  t h i s  repo-rt consummed many 
hundreds of working h?-ouy.s we hop? t h a t  mny m e t e o r  workers a r e  
i n t e r e s t e d  t o  obtain a c o p y  ! 

- 

d 

7985 has seen Australian n e t e o r  observers  ca r ry  
out y e t  another e x t e i ~ s i v e  program. t o  i;.bserv 
s t ream, The warm dark e l e a r  moonLess n igh t s  t c g e t h e r  with the  
f a c t  t h a t  the d a t e  o f  maxiroum occurred on a weekend saw records 
tumble 47 people t o o k  p a r t  i n  the 1985 Geminid \latch, Observing 
f o r  a t o t a l  o f  267 man hours over 14 nights f r o m  Deeember 2-3 t o  
19-20 approximately - -  5OSO Geminids w e r e  recorded, T,Ipny o f  these  
were seen during the I;! e s t e r n  Austraiian Pleteor Camp a t  Cunderdin 
some 180 km E a s t  o f  Pe r th  un.der e x t r c n e l y  dark s k i e s ,  

Watch were as f o l l o w s  : 

the G-eminid Me -t;e o r  

r"-  ,The o b s e r V e Y s  Who $0011 p a r t  in the 1c)85 Geminid 

Aaron Shepherd,Darren Ferdinando,Hai Quan,Hiling Lam:,Ximora Evans 
David @ake,Bussel l  Hoyle,Brian J?aeauley,Paui Rawlings,Nei l  Herzoglp 
J e f f 3 o od S t e ph en Ke Tr E e t a F' I t  z ge r a , ld  Ke iL 1 nw o ad J ohn-Ann 
Burrows Kat r i m  I , l i t  c h e l l  FiichelLe Treasure T.!aria Zngram Nichel le  

Megan Clay  Lisa 
%ve Ha~bl-eton,Nieholas Rarvey,Alm. I r i c - t o r ,  Colin Legg, 

J i m  Trainor  Robert ? l ~ L ~ i - ~ & l i n , B o S  - .  Newrnzn,Rober% S m i t h ,  L i a m  Egan, 
Sharon Smith,901be~:t P r i c e  ?e' am S.-randis and- R o b e r ' ~  Purvinski& 

Gu;y Ha.rvey, John Goldsmi.th,Shane Sul l ivan,Louise  Cockeram 
ooldridge ,Da r ren .  Anthony D a r y l  7.lartin 

Geminid Rates : -------------.=--.. 
A l l  of the f o l l o w t n g  rates have been correc ted  t o  

t h e  s tan .dard ise<i  z e n i t h  hour r a t e  f o r l - n a ~  o f  : 
I__- 

Z - + " . L " / - -  ii; 1 % ~ F , y D + 6 S " T 8 :  1 I- Lo C " '  I r 



T : observed time in hours 
L : limiting magnitude correction factor 
C : observer coefficient of perception 
R : radiant altitude correction (Shepherd's Formula) 
D : Dead time 
S : correction f o r  obstruction due to trees,buildings 
W : cloud cover correction 

Magnitude -5 -4 -3 -2 -1 0 + I  +2 +3 +4 15 +6 
numbers 4 7 16 43 112 237 490 961 1046 928 473 84 

Table 1 : Geminids 1985 (Australia) 

Tot, 5 
4401 2,69 

Date U.T. 
Dec. 02.70 d 

03.67 
06 e73 
07.71 
08.69 
10.71 
11.71 
12.64 
12.69 

12.77 
13.63 

13.73 

12.73 

13.69 

14.59 
14.74 
14.79 
15.71 
16,71 
17.73 
19e69 

No Geminids were seen 
1 1 6 
3 1 9 
5 3 8 
6 2 5 
12 3 10 
21 3 7 
21 4 25 
26 6 9 
30 6 
32 3 
35 13 
54 9 
81 17 
27 6 
31 1 1  
25 5 
10 2 
3 1 
1 1 

No Geminds were 

19 
3 
24 
28 
23 
17 
16 
3 

10 
9 
6 
seen 

A.s can be seen f r o m  
the table the true maxi- 
mum o f  the Geminids occur- 
red sometime around 14.00 
days U.T. which was in 
daylight hours for Western 
Australian observers, It 
would appear f r o m  extrapo- 
lation that the maximum 
zenith hour rate was around 
100 meteors per hour which 
means that the stream pro- 
vided a normal display in 
1985, 

Orange 
Yellow 
Green 
Blue 
1 dr hi t e 

The colour distribution is f o r  
Geminids of magnitude +2 or brighter, 
Geminid meteors rarely produce a ti-ain, 
In '1985 the Geminid meteor stream was 
no exception with only 4e9 $ of the 
meteors seen having a train/. A l l  of 
the trains recorded were of short dura- 
tion with none lasting more than 6-7 

seconds after the meteor itself having disappeared f r o m  view. 
The ratio of the increase of Geminid meteors per 

magnitude (population index r ) was e q u a l  t o  2.58 ( f o r  -5 ,< m,c  +5) 

s 7- H I ; 'I- 'I- T 
Jeff Wood 

On the evening of iiugust 16-17 ,1985 , Western 
Australians were treated to a brief but spectacular display of 
meteors coming f r o m  a radiant located near the s t m  Beta I-iydrus. 
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The meteors which were very b r i g h t  and yellow/orange i n  colour  
as they slowly s t reaked  t h e i r  way from out of t he  southern  p a r t  
of t he  sky i n  long paths were very  no t i ceab le  judging by t h e  many 
r e p o r t s  received by t h e  media, police,Bureau O f  Meteorology and 
a i r p o r t  a u t h o r i t i e s  f r o m  the  gene ra l  publ ic ,  I t  i s  m o s t  unfor tunate  
t h a t  t h e  information contained i n t h e s e  r e p o r t s  is r a t h e r  sca,n-ty and 
S O  they can only be used t o  give a genera l  o v e r a l l  p i c t u r e  o f  what 
occurred However 'besides gene ra l  publ ic  t h e r e  happened t o  
be s e v e r a l  experienced meteor observers  out watching t h e  sky a t  the 
time t h e  event sccnrred and s o  a good s e t  o f  r e s u l t s  have been ob- 
t a ined ,  The remainder o f  t h i s  r e p o r t  d e a l s  with t h e i r  f i nd ings .  
Observers D e t a i l s  : Brian PIacauley (Bickley)  Jason. Tame (Kalamunda) 

(Byford) ,Kegan Clay ( B y f o r d )  - A11 in Western A u s t r a l i a ,  
nda ) ,Pau l  Rawlings(Belnont),Joh-Ann Burrows 

TRble 1 Raw stream r a t e s  
Time I n t e r v a l  

( W e A a S e T e )  

9 I110 9h70 

0 + I  +2 13 
0 2 I 5 8 12 23 26 21 14 

Other ehmxic te r i s t ics .  : 
~ o l o u r s  : Red ? pl 3 7: Oyange : 14 &, 10 Y e U o w :  I a 55 .&$ 
Trains  : Very few o f  t he  Beta Hydrusids l e f t  a t r a i n ,  O f  t h e  116 
meteors recorded only 5 (4 .3  $ 1  produced a tra.i.n, 

*.< 

tion of the aFpzren . t  rcd-iant 
fo.'ilowing eoori i inates  : 
7 

Dec, - 7 6 O  j 
r means it was i nposs ib l e  t o  

evaluate  accurz.,tely the  geocent r ic  v e l o c i t y  of t he  3eta Hgdrusid 
Dleteors However the observers  record the meteors  ere no t i -  
ceably slower than the Taurids but  r io t  as s low 2-s t he  s lowest  
meteors they have ever seen ,  Therefore w e  -3an conc1ud.e t h a t  t he  
geocent r ic  vel.ocSty lies some~where i n  the  range 14- km/s to 22 krn/se 



D I E  M E ’ T E C I R  (Reviewed by N,Nelson) 
Prof. H,Mucke (ed. ) 14 Sternfreunde Seminar 1986, Planetarium der 
Stadt llien und Osterreichischer Astronomischer Verein. Hasenwart- 
gasse 32 A 1238 Mien ,%el,: ,,-43222881670~. 
170 sides , leaf German text Price ; 200 OSh without mailingfees. 

A sumary of an annual series of lectures held at 
the planetarium of Vienna. In 1986 the subject was meteors and 
meteorites, The aim of these lecture series is to activate the 
amateur astronomer to observe and to digest the data from certain 
astronomical subjects, In these annual series of lectures vou will 
find many subjecis in which amateurs can do more observatibal work 
but where they donP% find much literature about. A very extended 
list of literature is enclosed! in the summary (i-t counts 12 sides). 
The following subjects are described in this work : 

history of meteorresearch 
meteorresearch done by one of the famous Austrian popu la r i -  
sators of meteor observations ,Prof,Dr.O,Thomas, 
describing; of the phenomena gmeteor8 with 12 gnomonic star- 
maps and methods of visual data treatment, 
the theory of meteor orbits 
photographic meteor observations and analysis from meteor 
photos. 
radio observations of meteors, 
physical processes of meteor phenomena. 
fireballs and their classification, 
extended chapter about the classificp-tion and chemical 
composition of meteorites, 

About 52 figures and manv tables complete this work, 
These figures and tables arg excellent and useful to-get the idea of 
the important quantities in the resea.rch on meteors and meteorites, 
I like to say that this work edited by Prof.Piucke is warm recommended 
f o r  all serious meteor amateurs ! 

J.Jones z The effect of gravitational perturbations on the evo- 
lution of the Taurid meteor stream complex, 
Mon,Not,R,Astr,Ssc, ( 1 9 8 6 )  V01.221, ~~257-267 

Calculations of the development of a hypothetical 
meteor stream with an orbit similar to that of comet P/Encke under 
the action of purely gravitational perturbations by Jupiter are des- 
cribed, It is found that if the initial orbit is v e l l  defined and 
the spreading resulting from the ejection velocities of the meteo- 
roids from the comet are ignored the time-scale needed to account 
for the present duration of the Taurid meteor shower and the diffe- 
rence in tilts between the northern and southern branches of the 
shower is of the order of Q , 1  PIyr,Comparison of bservations with 
P/Encke suggests that the inclusion of the initial distribution of 
orbits would lead to a more comfortable fit of theory t o  observation, 
Examination of the motion of the orbital tilt indicates any separa- 
tion of the kpollo asteroid Hephaistos znd P/Encke must have occur- 
red in the remote past, 
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Perseid Pleteor Stream: Mean F l u x  Curve From 
mat i ons 

B,A.C.  Vole37 (1986) NOe3 pe14-6-155 
S ix teen  years  of observat ions of the  Perseid meteor 

shower by the  O t t a w a  (Canada) p a t r o l  r a d a r  have been used t o  de te r -  
mine the  r e l a t i v e  f l u x  f t he  shower i n  p a r t i c l e  s i z e  ranges pro- 
ducing radar  meteor echoes having du ra t ions  (Is and ( 8 s  s A sharp  
flux peak occurs a t  solar longi tude 1795"20 i- 09026 (echo du ra t ion  
< IS) but t h e r e  i s  a l s o  a broader structure-producing a c t i v i t y  over 
many days. No s m a l l  p a r t i c l e s  were observed but i t  i s  not known 
whether t h i s  i s  a r e a l  l ack  of small meteoroids or due to a combina- 
t i o n  of s e l e c t i o n  e f f e c t s  which makes them unobservable, 

' : O n  the s c a t t e r i n g  o f  r ad io  waves 
f r o m  underdense meteor t r a i n s ,  
B.A,C, Vole37 (19986) NOS4 p,189-195 

The paper d e a l s  with some problems o f  radio-wave 
Sca t t e r ing  I rom underdense meteor t r a i n s ,  The d i f f u s i o n  equat ion 
i s  solved under the  assumption t h a t  t h e  i o n i z a t i o n  source termina- 
t e s  i t s  a c t i o n  a f t e r  -the meteor i s  f u l l y  burnt  out which has not  
been taken i n t o  account s o  f a r ,  The f i n i t e  t r a i n  i n i t i a l  rad-ius i s  
a l s o  considered, The formulas for The e l e c t r o n  volume dens i ty  ob- 
t a ined  i n  t h i s  way a r e  compared with tho e found by Dohehaev and 
a r e  f u r t h e r  appl ied t o  the cons t ruc t ion  f the Fresne l  cha rac t e r i s -  
t i c s i ,  The model czse  i s  a l s o  considered bear ing i n  mind t h e  poss ib le  
Dresence o f  negat ive ions wi th in  the  t r a i n ,  

M.Simek : Bad~r observations of t he  G i a c o b i n i d  1:eteor Shower 1985 
B,A,C, V01,7 '7  (1986) K o a 4  ~~246-2/49 

The a c t i v i t y  of t h e  Gizeobinids 1985 i s  analysed, 
A maximum shower r a t e  of' a b o u t  70 m.eteors f r o m  9h55m t o  lOhO5m UT 
a t  a solar lon,yitude of  1949575 -- J- OeO03(equinox 1950eO) down t o  
+ 8 m  was observed, This time i s  very close t o  t h a t  predicted by 
Yeomans. The mass d i s t r i b u t i o n  index  s = l,99 vras fo t lnd  f o r  over- 
dense echoes i n  the magnitude range -0.'7< I t n (  +3,8, -L 

"The Tungv.slra event and t h e  meteors wi th  
a re s .  P!eteoritics,Vole21 ,No,2 ,  ( 1 9 8 6 )  p ,?99-215 

The comparison of the Tunguska body explosion with 
the e f f e c t  o f  terrcinal f l a x e s  of x e t e o r s  and f i r e b a l l s  lead-s us t o  
the  conclusion t h a t  -these events ace o f  a similar n.ture but d i f f e r  
only by t h e i r  s c a l e ,  lie consider t h a t  the  dynamics o f  progressive 
breaking and. evaporat ion of meteoric b o d i e s  during t h e i r  en t ry  i n t o  ~ 

the  t e r r e s t r i a l  atmosphere could exp la in  the terminal  burs t .  An 
extremely porous body model f o r  t h e  Tu,nguska meteori te  was analysed 
and r e j ec t ed  as unsa t i s fz ,c tory ,  The r e d . % s t i  values of the  i n i t i a l  
ve loc i ty  ( 30km/sce) and o f  the i n c l i n a t i o n  angle f o r  t he  Tunguska's 
t r a j e c t o r y  ( 5 Q - 1 5 0 j  give o r b i t a l  elements n o t  i n  con t r ad ic t ion  with 
t h e  cometary o r i g i n  o f  the  Tungiiska body, 

B,A,Lindblad : St ruc tu re  and a c t i v i t y  of the  Perseid meteor s%ream 
f r o m  v i s u a l  obsecv2tions ! 953-1 081 
As te roTds , eomet s ,Meteo r s  ?I ( I  9%) ~~531-535 

V i s u a l  obsex-va t ions  o f  P e ~ s e i d .  meteors 1953-81 in- 
d i ca t e  t h a t  th . e  Perseid stream c r o s s  s e c t i o n  c o n s i s t s  of two  com- 
ponents : a long  dura t ion  r a t h e r  f l a t  cornyonent znd a. sharp spike-  
l i k e  f ea tu re  which def ines  the Perseid ma,ximum, Shower  maximum f o r  
v i s u a l  meteors occurs at s o i . a r  1ongituci.e 13924 ( E a u i n o x  7 950,Q) , 
The Perseid sln.o~er shows l a r g e  va r f~ - t ; i ons  ria. a c t i . v i t y  from year  t o  
year w i t h  3';1Qr"e than a f a c t o r  t w o  ~ ' ~ r i a % t i n  in h o u r l y  r a t e s  a t  
max imu.m 



Useful addresses - V.V.Se Meteor Section ........................................ 
Radio Sektie - Radio Sub-section. 
Jeroen Van Wassenhove ‘s Gravenstraat 66 B-9730 Kazareth 
Tel.:091/85 61 09 
Reken Sektie - Computational sub-section + photographic DB 
Christian S t eyae rt , Poelstraat 319 B-9240 Bottelare 
Tel.: 091/62 75 03 

Visuele Sektie - Visual Sub-section 
Paul Roggemans , Dellingstraat 25 13-2800 Mechelen 
Tel.: 015/41 04 43 

Paul Roggemans 
Verzending Werkgroepnieuws - - Mailin 
Pierre en Tilly Vingerhoets,Blokmakerstraat 20, B-2758 Haasdonk 
Tel. : 03/715 13 29 (verwittigen wanneer WGN niet werd ontvan,.;.en) 
Please report delays or irregularities that may occur in the mail I 
Take note that WGN is sent through surface mail only S 

The DECEMBER ISSUE : The last number of volume 14 (1986) will appear 
in Belgium in the first week of December. Contributions , articles 
and communications for this issue have to arrive before 10 November 
at last ! 
The 1987 SUBSCRIPTIONS : To save costs we appeal to all our sub- 
scribers to renew promptly . See elsewhere for more information on 
the 1987 subscriptions. In 1986 I JGN has subscribers and rep,ders in 
26 countries . We intend to continue to provide as much informrtion 
as possible in english e Our only limitation on the amount of texts 
in WGN in english is the fact that we don’t have any more contri- 
butions in english . So please send us your report results and 
news in the format of an article for biGN ! 
APPEAL TO VARIABLE STAR OBSERVERS : The V.V,S.Va,riable Star Section 
would like to establish regular correspondence with variable star 
observers in other countries . If you know any variable star obser- 
ver(-s) in your country , would you please assist in contzcting the 
variable star observers ? We would be grateful to you if you could 
get the addresses and communicate these to : 

Ludwig Cluyse 
Groeneweg 5 
B-8898 Dentergem Belgium 

Variable star observers may write to Ludwig Cluyse directly of course, 
INTERNATIONAL METEOR WEEKEND : This issue w i l l  be nmiled after the 
meteor weekend . 50 participants were registrated from 9 countrtes, 
We hope to publish a complete report on this International Ii’leeting 
in the next issue of WGN . It is a l s o  planned to have the proceedings 
of this weekend ready early in 1907. _____--_--__-_-_____------------------------------------------------- - 
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Eave you ever seen nearly 
thousand meteors on photo*s ? 
Have you ever been able to use 
hundreds of high precision posi- 
tions of meteors ’? 

meteor photo to the Meteor Sec- 
tion ‘? You want to have the re- 
sults of your  photo’s and. these 
of many other photographers at 
your home ‘? 

It is possible I The new 
publication contains a l l  the data 
on each photo that ever reached 
the headquarter I Yes data on 
photographers, camera!s used, 
films exDosures,developers, 
astrometric data and of course 
the high precision, positions of 
all these meteors. Order your 
copy now ! 

Perhaps you sent once a 

( * )  V.V,S,-leden hoeven slechts 250 Bf te betalen (alleen in RelgiG:”) 

R 
0 

M ~ K ~  YOUR PAYME 

flA 


