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This issue wi l l  appear i n  Belgium in the f i r s t  week of February. Contributions 
a re  due by January 3 a t  the l a t e s t  and should be sent t o  Mare Gyssens (address 
on inside of back cover). 

------a Subscriptions ------_--- 1988 
The subscription rate  for  volume 16 i s  300 BEF for  6 issues. Persons living i n  
Belgium pay 200 BEF. Subscribers l iving outside Europe can pay a supplement 
fo r  airmail delivery: 100 BE? for  America (excluding Pacific is lands) ,  150 BEF 

an and 200 BEF for  Australia, New-Zealand, Hawaii and other Pacific i s -  
lands. Additional g i f t s  are  of course welcome. Pleasure make sure t h a t  we do 
re ta in  the ful l  amounts given above af te r  deduction of banking and/or  exchange 
charges. You can pay by a t ransfer  from a postal giro account t o  the belgian 
g i r o  account. 000-0688050-29 of Paul Roggemans (address on inside o f  back cover) 
or  by an international postal money order t o  him. Other "save" ways of payments 
are discussed on p. 153 in WGN 1 5 : 4 .  
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'P3!1C I --- MaanJi(*ht december 1987-januari  1988 

k I 
0.98+ 
0.73- 
0.10-  
0.24-t 

I 

Datum 

v r i j d a g  1 j a n u a r i  
v r i j  dag 8 j a n u a r i  
v r i j  dag 15 j a n u a r i  
v r i j d a g  2 2  j a n u a r i  
v r i j d a g  29 j a n u a r i  

- -  - - - . - - . 

k 

0 .91+  
0 87- 
0 . 2 3 -  
0.1 I +  
0.80+ 

__ __ - . . - . - 

Nieuwe Maan; 20 december, 19 j a n u a r i ,  1 7  f e b r u a r i  
Eerste Kwar t i c r :  2 7  december, 2 5  j a n u a r i ,  2 4  f e b r u a r i  
V O l I  f? Mdari: 5 december, 4 j a n u a r i ,  2 f e b r u a r i  
L n a t s t e  Kwart ier :  1 3  december, 12 j a n u a r i ,  10 f e b r u a r i  

1. De Geminiden 
- - - - T - - - - - - - _ l l l  

Deze zwerm wordt algenieen beschouwd a l s  de meest actieve j a a r l i j k s e  zwerm. I n  
1985 overschreed de Z H R  ver de 100 Geminiden per uur t i jdens  de nacht van  het 
maximum. Het was een p r a c h t i g  schouwspel : op een bepaald ogenbl ik verschenen 
v i j f  Geminiden haast g e l i j k t i j d i y  a a n  de hemel in het gezichtsveld. In de nacht 
vdn  13-14 deceriiber 1985 lukte het b i j n a  om 1000 meteoren in G n  enkele n a c h t  t e  
observeren! In 1986 waren de omstandigheden verre van ideaa'l; een b i j n a  volle 
maan deed vrijwel a l l e  zwakkere meteoren teloorgaan in de fe l  ver l ichte  hemel. 
Toch werden nog verrassend grote effect ieve uurfrequenties genoteerd; de gecor- 
irigeerde Z H K  overschreed de waarde 100. Dit j a a r  z i jn  de omstandigheden veel 
gunstiger dan  i n  1986. I n  1987 i s  het volle maan op 5 december. De e e r s t e  Gemi- 
niden g a a n  d u s  onverbiddelijk verloren in het maanlicht. De " r i j k e r e "  nachten, 
roa ls  11-12 en 12-13 decemher laten a1 toe geruirie t i j d  t e  observeren voor d a t  
de maan boven de horizon verschi jn t ,  Het i s  l a a t s t e  kwartier op 13 december. Het 
inaximurn i s  v o o r z i e n  voor de nacht van 13 op 14 december, meer bepaald op d a t u m  
van deceniber 1 4 , 5  ( J Z h  U T ) .  Aangezien de periode van maximale a c t i v i t e i t  onge- 
'jeer 12 uren d u ~ r t ,  z a l  ook de nacht van 14-15 december ui tzonderl i jk  r i j k  z i j n .  
het maanlicht z a l  voora l  i n  de nanacht voor  enige hinder zorgen. De maan ver- 
s c h i j n t  i n  Belgie op  de volgende t i jdst ippen boven de horizon: 

6 4 %  v e r l i c h t  h r n  21h37m UT December I 1 - 1 2  
12--13 22h48m 5 5 %  
13-14 2 3h5 8m 115% 
14-15 Olh1Om 3 6 %  
15-16 0 2  25  2 6% 

Het doe1 van de Geminidenactie bestaat  e r in  visueel het ac t iv i te i t sver loop  vast 
t e  s t e l l e n  en de massaverdeling binnen de zwerm. Gezien de rede l i jk  hoge Gemini- 
d e n a c t i v i t e i t ,  i s  het  zeer aangeraden vooral t i jdens  de nachten 13-14 en 14-15 
december t e  werken met een casset terecorder .  Let we1 op:  zorg ervoor d a t  het ding 
het uithoudt t i jdens  zeer koude nachten! 
Fotografen hebbeti aan de Geminiden een dankbare zwerm met r e l a t i e f  veel heldere 
exemplaren. Poets de lenzen v a n  uw camera's dus even o p  en breng ze in p a r a a t -  
heid voor de komende Geminidenactie. Geminiden z i j n  nog  lang n i e t  zo  t a l r i j k  o p  
f o t o  verzameld. Een f l inke  verr i jking aan  gefotografeerde Geminiden zou we1 eens 
voor de langverwachte s tudie  van de Geminidenradiant en zi j n  dageli jkse beweging 
kunnen zorgen! 
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2 .  De Ursiden ------------- 
Jarenlang hebben we U gewaarschuwd voor deze ondeugende, kleine zwerm en vor ig  
j a a r  uiteindelijk hebben de Ursiden vele meteorenwaarnemers b i j  de neus genomen; 
lees de diverse bijdragen i n  deze j a a r g a n g  van wGN ( n v d r . :  ook i n  d i t  nummer!) 
maar eens na! I n  1987 zou het maximum zich moeten voordoen in de n a n a c h t  van  2 2  
o p  23 december, tussen 2h en 4h UT. De maan z a l  i n  het geheel niet  storen! De 
nachten van 21-22,  22-23  en 23-24 december vormen dus een ideale periode om de 
Ursi den t e  observeren a 

Tussendoor: g e l u k k i g  nieuwjaar en bests wensen voor 1988! 
3. De Quadrantiden 
I n  h7G,"v' 14:6 en 15:l (december 1986 en februari 1987)  s taa t  een uitgebreide be- 
schouwing over deze zwerm. Helaas zullen we i n  1988 niet  dezelfde perfecte waar- 
nemingsomstandigheden kennen a l s  i n  1987.  Dit  keer verschijnt het maximum theo- 
re t isch o p  4 j a n u a r i  1988 om 1Oh UT. Sommige resultaten van 1987 wijzen e r  ech- 
t e r  o p  d a t  het werkelijk maximum ruim 6 uur vroeger verscheen dan het theore- 
ta'sche maximum. Onderzoekers stelden vroeger reeds een regressie van  de knopen- 
I i j n  vast doordat h e t  maximum i n  de loop  der jaren vroeger en vroeger bleek op 
Le treden. Eigenlijk gebeurt de verandering niet  geleideli jk,  maar i n  stappen, 
telkens wanneer de reuzeplaneet Jupiter een deel v a n  de zwerm verstoort t i jdens 
m i j n  passage. Een dergelijk e f f ec t  werd i n  1987 verwacht. Dit zou dan betekenen 
d a t  het werkelijke maximum i n  1987 en ook i n  1988 enkele uren vroeger verschijnt 
dan verwacht. Hierdoor zou het maximum dan  i n  de vroege ochtend nog waarneembaar 
z i j n  met de radiant hoog boven de h o r i z o n .  Helaas gebeurt d i t  Quadrantidenmaxi- 
t i i u ~  hoe dan ook slechts enkele iiren na vo?:e inaaii. Door de f e l l e  storig vanwege 
deze vol1 e maan, z a l  de grensmagni tude eerder pover ui t v a l  len. Probeer nochtans 
toch maar; a l s  het helder weer i s ,  mag U hoe dan ook f l ink wat Quadrantiden ver- 
wachten. 

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

Jwoen  Van 

In de eerste helf t  van december k a n  men naar  de Geminiden luis teren.  Het maxi- 
m u m  verschijnt rond 14 december. Vorig 
genomen. Wees ook d i t  j a a r  van de p a r t  

h h h  

h h h  

h h h  

h h h  

2: 18 -00 -10 

zw: 22 -04 -10 

W: 02 -05 -10 

NW: 03 -06 -10 

- 

j a a r  werden de Geminiden uitvoerig waar- 
j ! De waarnemingsomstandigheden z i  j n  (UY) : 
N :  04 -06 -10 en 18 -21 -00 

NO: 18 -22 -01 

0 :  18 -22 -02 

h h h  h h h  

h h h  

h h h  

ZO: 1 8h-00h-06h 
Slechts een Belgische radiowaarnerner was vorig j a a r  getuige van de verhoogde Ur- 
s idenac t iv i te i t ,  Moge e r  z i c h  d i t  j a a r  rneer waarnemers toeleggen o p  deze verwaar- 
loosde zwerm. U mag uw antenne-richting en periode kiezen zoals U wi l t ,  d a a r  de 
radiant circumpolair i s .  Drie richtingen z i j n  echter ongunstig: Z ,  ZO en ZW. 

Op 1 januari 1988 verschijnen reeds de eerste Quadrantiden; de laa t s te  op  5 j a -  
n u a r i .  Het maximum van deze korte, maar hevige zwerm v a l t  rond 3 j a n u a r i .  De 
waarnemingsomstandigheden voor deze zwerm z i j n  (UT) :  
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1 1  h h  -14 e n  02 h -06 h \  N-Z : 
NO-ZW: 12 -15 

0-W: 14 -18 

ZO-ZW: 01 -05 

h h  

h h  

h h  

1 lebruari i s  de sluit ingsdag v a n  1987. Alle nog resterende waarnemingen v a n  1987 
worclen tegen d i e  d a t u m  verwacht! Vergeet ook uw technisch formulier n i e t .  

Lardiers: 

Paul Roggemans 

Between October 17 
s t u d y  the Orionids 

serving Place for uture Projects 

a n d  2 4 ,  the author stayed i n  the Haute-Provence (France) t o  
a n d  t o  watch f o r  E-Geminids. The s i t e  of the observations was 

Lardiers ,  a place selected f o r  some future projects i n  meteor astronomy. The Octo- 
ber 1987 team counted 6 people: the author with Pierre and  T i l l y  Vingerhoets as 
belgian par t ic ipants  a n d  Evelyne Blomme, the french coordinator for  meteor work 
within the / I l : : j . rr)?7i lm?'(pf? dr iiirance, w i t h  two o f  her colleagues. The f i r s t  
experie8ce inias very posi t ive:  the house i s  very comfortable a n d  can be used by 9 
people i f  necessary. A caravan can be used for  another 6 people. A f i e l d  in south- 
ern direct ion i n  f ront  o f  the house enables observing from near the doorstep, so 
no  nightly t ravel l ing i s  required. Lardiers i s  ra ther  isolated in between the 
h i l l s  surrounding the v i l lage ,  which has only 60 inhabi tants .  The house we rent 
i s  s i tua ted  a b i t  t o  the west of the v i l lage ;  there are  no other buildings i n  
between, a p a r t  from a farm. The s i t e  i s  one of  the darkest places I have seen so-  
f a r  i n  the Haute-Provence. The maire of the vi l lage gave h is  permission t o  switch 
o f f  the s t r e e t  l igh ts  a f t e r  10 pm local time. Then i t  i s  per fec t ly  dark; a l t h o u g h  
at;  a considerable distance from the observing s i t e ,  a s ingle  s t r e e t  l i g h t  does 
qui te  a l o t  o f  harm t o  the darkness. 
Observations i n  October were hampered by pers is tent  bad weather several nights.  
Observations c o u l d  be done on 4 o u t  of 7 nights.  The Orionid a c t i v i t y  contributed 
t o  a good extend t o  the general r a t e s .  A number of possible &-Geminids were seen 
a s  w e l l  from a dist"inct r a d i a n t  somewhat northeast of  the main Orionid radiant .  I t  
i s  rather d i f f i c u l t  t o  dis t inguish t h e i r  f a s t  meteors from the Orionid a c t i v i t y .  
Anyway, no unusual &-Geminid a c t i v i t y  can be reported f o r  the period of observation 
covered i n  Lardiers, France. 
Next on the program we have the Geminid-Ursid pro jec t ,  again a cooperation o f  the 
french-belgian team. Part ic ipants  leave on December 11 a n d  return on December 23 
o r  76 a t  the l a t e s t .  Some places a r e  s t i l l  f r e e ;  please contact Paul  Roggemans 
(address on inside of back cover) i f  you w o u l d  l i k e  t o  jo in  the team! 
The major event next year will  be the observation of the 1988 Perseids from August 
6 t o  August 20 .  I n  order t o  organize t h i s  project f o r  a group of observers, we in- 
v i t e  interested par t ic ipants  t o  reserve a place by payment of 2000 REF t o  Paul 
Roggemans ( n v d r . :  please read a g a i n  w h a t  we said about payments from a b r o a d  on 
p .  153 o f  the previous issue of ~ G P J ) *  I n  order t o  overcome housekeeping problems, 
we shall  pay someone t o  r u n  the kitchen for  us. The pr ice  f o r  t h i s  arrangement 
( s t a y  t f o o d )  w o u l d  be 80 FF a day, which includes everything, except your t ravel-  
l i n g  cos t s .  Contact Paul  Roggemans f o r  fur ther  d e t a i l s ;  people wanting t o  p a r t i -  
c ipa te  should wait no longer t o  confirm t h e i r  par t ic ipa t ion .  Do n o t  m i s s  t h i s  
unique opportunity t o  observe the Perseids from a perfect  d a r k  sky! 

.. 
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Apollo Asteroid 1987 SY 
nd the S-Leonid Meteor Shower 

Duncan Olsson Steel, Lund Observatory 

The recently-discovered Apollo-type asteroid 1987 SY has a theoretical radiant which is very close to that of 
the ti-Leonid shower, and the asteroid and stream orbits are similar: it is therefore suggested that this asteroid 
may be the parent of the shower. 

The asteroid designated 1987 SY was discovered on September 25 ,  1987 by Eugene 
and Carolyn Shoemaker, u s i n g  the 46 cm Schmidt telescope a t  Mount  Palomar. Three 
positional measurements made over the next week allowed a preliminary o r b i t  t o  
be determined, which indicated t h i s  body t o  be an Apollo-type (Earth-crossing) 
as teroid;  t h i s  o r b i t  i s  (1) (epoch 1950.0): 

Perihelion distance q = 0.5900 AU 
Semi-major axis a = 1.4633 AU 
Eccentricity e = 0.5968 
Inclination i = 5P57 
Argument of perihelion w = 291P44 
Longitude of ascending node $l = 311:22 

This o r b i t  has a c loses t  approach distance t o  the Earth ( c i r c u l a r  o r b i t  assumed) 
o f  0 .026  A U ;  the theoret ical  meteor rad ian t ,  calculated as described i n  ( 2 , 3 )  i s :  

Date February 18 
Right ascension a = 156" 

Pre-atmospheric velocity Vm= 21.6 km/s 
Declination 6 = +20" 

This radiant i s  close t o  t h a t  of the 6-Leonid shower, which was ident i f ied  by 
Lindblad ( 4 )  from a search of 2401 meteor o r b i t s  determined i n  the Harvard pho- 
tographic survey ( 5 ) ;  Lindblad found 24 ( o r  1% o f  the t o t a l  sample) t o  be &Leo- 
nids, w i t h  the radiant  parameters as follows: 

Dates February 5 - March 19 
Right ascension c1 = 159" 
Declination S = +19" 
Pre-atmospheric velocity V,= 23.8 km/s 

Clearly t h i s  observed radiant i s  very s imilar  t o  the theoretical  radiant  of 
1987 SY, except t h a t  the velocity i s  a l i t t l e  higher; however the a s t e r o i d ' s  
o rb i t  i s  not y e t  precisely k n o w n .  The 6-Leonid stream mean o r b i t  deduced from 
the 24 Harvard meteors i s  ( 4 ) :  

Mean perihelion distance 
Mean semi-major axis 
Mean eccentricity 2 = 0.747 
Mean inclination T = 6:2 
Mean argument of perihelion W = 259:O 
Mean longitude of ascending node = 338:l 

4 = 0.643 AU 
a = 2.618 AU 

Note t h a t  the values o f  S, Z and Z are  not  precisely related a s  
since these three paramaters are  a l l  separately derived as averages over the 
2 4  meteors. 
Direct comparison of the o r b i t s  of  the 6-Leonids a n d  1987 SY render orb i ta l  
discriminant values (see ( 6 )  f o r  d e t a i l s )  of :  

so t h a t  a genetic re la t ionship seems l i k e l y .  Note t h a t  the major contributor t o  
the o-values i s  the difference i n  the e c c e n t r i c i t i e s ,  which also or ig ina tes  the 

= E ( l  - Z ) ,  

D = 0.181 D' = 0.124 
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ween the values of the pre-atmospheric velocity mentioned above. I t  
will be interesting t o  see whether improvements i n  our knowledge of the orbit 

1987 SY lead t o  an upward revision of i t s  eccentricity.  A comparison of the 
rections of the perihelia of the 6-Leonids and 1987 SY support this conjecture 

a parent-daughter relationship; thelongitude o f  perihelion (IT = w t a )  of 
ch i s :  

IT( 6-Leonids) = 237: 1 ~ ( 1 9 8 7  SY) = 242:7 

so t h a t  the difference between the values i s  only 5'?6 ( for  example the 11-Aquarids 
and  the Qrionids have values of IT of about 27" different t o  each other, and even 
further from the value of IT for  comet Halley). 
The above discussion has been aimed a t  indicating the possibil i ty of the 6-Leonid 
ieteor shower having been produced by the recently-disc~vered Apol lo-type aste- 
oid 1987 SY. I f  th i s  i s  correct then i t  would be of considerable sc i en t i f i c  

importance. Later refinement of the as te ro id ' s  o r b i t  and better knowledge of the 
shower parameters may be able t o  confirm th i s  l i n k ,  ch case there will be 
a surge of interest  in the shower i n  the same way as eminids have gained 
i n  s c i en t i f i c  significance since the parent body, as 3200 Phaeton, was di s- 
overed i n  1983. Meteor enthusiastics are therefore d t o  plan suitable 
bservation programs during the 6 - L a n i d  ac t iv i ty  per bruary and March. 

~c~nowled~men t  --------- ---- 
The au thor  would l ike t o  thank his hos t  a t  Lund Qbservatory, Dr. B . A .  Lindblad, 
for discussions concerning the 6-Leonid meteors. 
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( 3 )  D. Olsson-Steel, for an E n ~ a n c e ~  E Shower i n  1987", 
WGN 15:4, 1987, 

( 4 )  B . A .  L i n d b l a d ,  I' ed Stream Search 
Orbits 'I Smithso Astrophys. 1 2 ,  1 

, E ,  Mc~rosky~ A. Posel?, "Orbital  Elem 
Smithson. Contrib. Astrophys.  4 ,  1961, 

. ~ ~ ~ m m o n ~ ~  "A  Test of Comet and Me cia t i  ons " , Icarus 4 5 ,  
1981, p p .  545-553. 

I n  the art l 'cle by Paul Roggemans "On the Perseid Meteor Stream ( I )  - Magnitude 

- on page 155, near the bot tom, two Danish observers ere  not mentioned. Please 
a t a "  in WGN 1 5 : s  (October 19871, some typing errors s l i p t  in: 

add:  
Cotfred M .  Kristsnsen (DK), astergaard Olesen (DK) 

- on p a  156, l a s t  paragraph, repla'ce the sentences The f luctuat ions ... small, 
0.54, by: 

The fZuctuations on rs are larger because Zarger r-uaZues are more sen- 
s i t i v e  t o  s ta t i s t icaZ f luctuat ions.  The high r-value f o r  8-9 August i n  
1986, is i n  strong contrast with the Zowest r found i n  1985 for  the  same 
night .  The r-value of the Perseids i s  larger than rs, fi i s  rather small, 
0 .54 .  

We apologize for the inconvenience you m i g h t  have experienced while reading th i s  
a r t i c l e .  
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The ZHR Profile of the 1985 Perseids, 
ecomputed 

T ul Roggernans 

The use of a zenith distance correction with a zenith exponent E = 1.0 introduced short duration features on the 
ZHR profile, initially explained as the result of undercorrection. A new attempt to use another zenith distance 
correction with E -- 1.5 smoothed only some of the short duration features, but other fluctuations becsllle 1 1 1 0 1 ~  
pronounced on the ZHR profile. 

-____ 

The hourly rate profile of the Perseias 1385 showed several short duration fea- 
tures which could n o t  be explained right away ( 1 ) .  A possible explanation was 
found when i t  turned o u t  t h a t  dips occurred in the hourly ra te  profile when the 
radiant distance was large. I t  was then suggested ( 2 )  t h a t  the correction for  
the zenith distance by sec z ( Z  being the zenith distance) undercorrected. An- 
other correction factor was proposed: 

The zenith exponent E,  according t o  researchers a t  the Skalnate Pleso Observa- 
tory, would equal 1.47 for the Perseid shower. A detailed a r t i c l e  on the zenith 
exponent E appeared in ( 2 ) .  I t  shou ld  be remembered t h a t  

The question then was i f  we would use E = 1.5 instead o f  E = 1.0,  would the short 
duration features disappear? The d a t a  of the 1985 Perseids were reanalyzed apply-  
ing a new zenith distance correction with E = 1.5,  Peter Pelgrims recomputed 
a l l  the ZHR's  for the period August 11.0 t i l l  August 16.0. The individual Z H R ' s  
were calculated and averaged similar t o  the procedure explained in ( 1 ) .  The f o l -  
lowing resul ts  were obtained ( t o  be compared with the values in ( l ) ,  Table 3 ) :  

E s e c  Z 

E = 1.5 l o g r  + 1 

Table 1 --- Z H R ' s  f o r  t h e  P e r s e i d s  1 9 8 5 ,  computed w i t h  E = 1.5.  

Date ZHR 

Aug 1 1 . 1  
1 1 . 2  
11.3 
1 1 . 4  
11.5 
1 1 . 6  
1 1 . 7  
11.8 
1 1 . 9  
1 2 . 0  
1 2 . 1  
1 2 . 2  
1 2 . 3  
1 2 . 4  
12.5 
1 2 . 6  
12.7 

42 .B 
3 7 . 3  
4 5 . 3  
3 9 . 0  
4 9 . 0  
3 9 . 6  
3 9 . 8  
49 .5  
6 6 . 7  
6 6 . 4  
9 8 . 8  
100.0 
109.5  
112.4 
9 1 . 8  
74 .8  

1 0 9 . 6  

Date ZHR 

Aug 1 2 . 8  1 0 4 . 3  
1 2 . 9  115.1 
13.0 9 0 . 1  
13.1 1 1 1 . 2  
1 3 . 2  98 .2  
13.3 104.6  
1 3 . 4  7 9 . 9  
13.5 9 1 . 6  
1 3 . 6  6 4 . 2  
1 3 . 7  6 2 . 9  
13.8 8 0 . 1  
1 3 . 9  8 3 . 6  
1 4 . 0  4 9 . 7  
1 4 . 1  5 9 . 1  
1 4 . 2  81 .6  
1 4 . 3  6 9 . 9  

Date ZHR 

Aug 14 .4  
14.5 
14 .6  
14 .7  
1 4 . 8  
1 4 . 9  
15.0 
15.1 
1 5 . 2  
15.3 
1 5 . 4  
15.5 
1 5 . 6  
15 .7  
15.8 
15 .9  

5 1 . 4  
3 3 . 2  
2 1 . 9  
4 0 . 6  
6 5 . 2  
4 3 . 5  
24 .0  
4 1 . 5  
18 .9  
1 0 . 5  
13 .4  
22 .4  
18 .6  
16.2 
2 3 . 8  
33.8 

Some Z H R ' s  are noteworthy. I n  ( l ) ,  Figure 6 we found a d i p  3 t  August 1 2 . 2 ,  when 
USA observers' rates were obviously undercorrected by sec Z. The depression a t  
August 12 .5  and 1 2 . 6 ,  when Japanese observers had the Perseid radiant low on 
the i r  horizon, does n o t  disappear with the new and stronger zenith distance cor- 
rection. The problem w i t h  the Japanese ZHR's occurs also a t  August 13.6 and 13.7, 
when the zenith distance i s  of less significance. I t  i s  present on August 14.5 
and 14.6 too .  The recomputed ZHR's do n o t  smoothen the hourly rate prof i le  d u r i n g  
the Japanese observing window. I n  Figure 1, the different observing windows are 
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icated by A (American), J (Japanese) and E (Euro ean) * I n  Figure 1, we see 
e ZWR increasing between August 11.7 and 12 .4 ,  f r  M 39.8 to  112.4.  A remarkable 
pression a t  August 12.5 and 12.6 appears in both the resul ts  for  E = 1.0 and 

E. = 1.5 .  A small dip in the European period a t  August 13.0 cannot be explained 
by ~ndercorrection for E = 1.0 or E = 1.5.  The steady p a r t  in the Z H R  profile 
around August 14.0 found for  E = 1.0 has disappeared and a dip i n  the European 
ahserving period has been introduced, similar t o  the dip noticed in Europe on 

gust 13.0 and August 15.0. I t  seems worthwhile t o  look a t  the European rate 
r ia t ions per night. 

Because of the large fluctu- 
ations in the hourly rate 
profile as obtained for  0 .1  
day steps,  we plotted the 

profile using a 0 .3  day 
(Table 2 ,  Figure 2 ) .  The 
sca t te r  on the data 

oints seen in Figure 1, has 
een s ~ ~ o t h e n e d ~  The peak 

~ c c ~ r ~ e ~  a t  August 12.45, 
with a ZHR ( E  = 1 .5 )  of 108. 
A t  the time of maximum ac t i -  
vity found i n  ( l ) ,  August 
1 2 . 7 5 ,  a d i p  i s  found instead 
of a peak; for  t h i s  time, only 
Japanese ZHR's were available! 
The 0 - 3  day step curve for 
E = 1.0 (Figure 3) shows a 

hape. Here more da ta  
re  lotted and the 

r f z a n t a l  part bf the curve F i g u r e  1 --- r se ids  averaged ZHR p r o f i l e  1985 
o omputed with . 1  day s teps  and E = 1.5. ust 14 i s  n o t a b l e ,  

'I'abLe 2 --- Perseids 1985 ZHR values  f o r  E = 1,5, avelca w i t h  a 0 .3  day step.  

Date ZHR 

37.4 
11.30 - 11.59 3 9 * 5  
11.60 - 11.89 46.0 
11.90 - 12.19 78.4 
12.20 - 12.49 108.4 
12.50 - 12.79 90, I 
12.80 - 13.09 100.3 
13.10 - 13.39 93.7 
13.40 - 13.69 74,3 

Date ZHR 

14.60 - 14 ,89  
1 4 - 9 0  - ] $ , I 9  
15.20 - 15.49 
15.50 - 15.79 
15.80 - 15.99 

69.3 
50 ,9  

no da ta  
42,2 
29,5 
12.3 
17.3 
23.9 

ave t o  conclude t h a t  recomputing the Z H R  usin 
does n o t  improve the ZHR profile as the f luctuat i  
i n  the new curve. 

European observing window should be considere 

Japanese results has been explained ( 3 ) .  The c o r ~ e c t ~ o n s  applied by Japanese 
or workers yield systematic lower Z H R  values. As a ma t e r  of f ac t ,  the Japa- 
ZHR's cannot be incorporated in a ZHR profile s t r  

s .  The definition of a ZHR i s  indeed in a good agr 

instead of E = 1.0 ,  
re s t i  11 we1 1 pronounced 

as these d a t a  are 
bservers a l l  using the same observin e discrepancy with 

t away w i t h  European 
en t ,  b u t  the method 

for corrections however i s  strongly different .  
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F i g u r e  2 --- P e r s e i d s  averaged ZHR 
p r o f i l e  computed w i t h  0 .3  day s t e p s  p r o f i l e  computed w i t h  0 .3  day s t e p s  
and E = 1.5 .  and E = 1.0.  

F i g u r e  3 --- P e r s e i d s  averaged ZHR 

The 1985 Perseid results were a f i r s t  attempt t o  construct a ZHR profile for a 
single year Perseid t rans i t  based on worldwide resul ts .  I t  turns o u t  t h a t  a 
good agreement on a universal ZHR niethod w i t h  the necessary standard correc- 
t ions,  together w i t h  a uniform d a t a  representing system are urgently required 
t o  validate amateur meteor observations. The disagreement between world mete- 
or groups distorted the 1985 ZHR profile much more than  the choice E = 1 .5  
instead o f  E = 1.0 for the zenith exponent. I f  the current need for a worldwide 
relay of  meteor observing teams could be sa t i s f ied ,  the problem of undercorrec- 
t i o n  for large zenith distances a t  one place would be solved by the avai labi l i -  
t y  of  d a t a  from eastern longitudes. 

Reference s ---------- 
(1) P .  Roggemans, “On the Perseid Meteor Stream 1985”, WGl?r 1 4 : 4 ,  1986, p p .  108- 

125.  

( 2 )  P .  Roggemans, ”Perseids 1985 a n d  the Zenith Distance Correction”, WGN 24:,5, 

( 3 )  M .  Koseki , p r i u a t ~  correspondence. 

1986, p p .  149-152. 

ightly ZHR and HR variations 
for European Perseid Results 1985 
Paul Roggemans 

European Perseid ZHR’s of 1985 enabled to consider the ZHR variation night by night. Results support the use 
of a zenith exponent E > 1.0, while remaining post-maximum submaxima and depressions in the hourly rates 
are most likely due to a fine inner-core layered structure of the Perseid meteor stream. 

~~ 

I n  order t o  investigate the h o u r l y  rate variations for some nights during the 
1985 Perseid a c t i v i t y ,  the Z H R  were averaged over 0.08 day periods ( 2  hours) 
w i t h  a step of 0.02 day. The resul ts  are l is ted i n  Table 1, on the next page. 
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Table ---- Perseid 1985 ZHR's 0.08 day (2 hours) averages(N = nr. of ZHR'S used) .  

Date N ZHR ZHR HR 
(A%) E = 1.0 E = 1 . 5  

1 I .00 
11.02 
11.04 
11.84 
11.86 
11.88 
11.90 
11.92 
11.94 
11.96 
11 .98  
12.00 
12.02 
12.04 
12.06 
12.08 
12.10 
12.84 
12.86 
12.88 
12.90 
12.92 
12.94 
12.96 
12.98 
13.00 
13.02 
113.04 
13.06 
13.08 
13.10 
13.86 

4 2 1 + 9  
3 36 8 
2 40 8 
8 34 6 
8 34 6 
13 44 12 
12  47 1 1  
23 55 14 
19 55 1 7  
34 55 15 
23 54 14 
26 62 17 
21 59 24 
26 66 25 
1 7  65 27 
1 1  90 18 
9 95 19 

1 1  82 22 
1 1  82 22 
1 1  86 24 
13 83 24 
26 83 25 
i8  8i 27 
29 87 25 
26 73 28 
30 74 21 
15 83 21 
19 96 17 
12 92 21 
1 7  102 23 
8 103 30 
7 73 29 

25 k 10 
41 8 
45 9 
57 10 
57 10 
68 19 
72 18 
78 21 
75 25 
70 21 
67 19 
75 21 
69 29 
75 28 
7 2  29 
99 19 
100 18 
138 39 
138 39 
130 35 
123 40 
118 38 
iO8 37 
1 1 1  32 
89 34 
89 27 
97 25 
110 18 
102 25 
1 1 1  26 
112 32 
125 50 

1 7 k  9 
20 
14  
16 
16 
16 
15 
15 
14 
17 
18 
18 
18 
16 
16 
10 
19 
16 
16 
15 
16 
1 4  
14 
13 
15 
12 
12 
13 
16 
18 
21 
25 

8 
5 
9 
9 
9 
9 
10 
8 
9 
9 
9 
8 
9 
9 
6 
10 
8 
8 
7 
8 
7 
7 
1 1  
12  
5 
4 
5 
9 
7 
8 
3 

Date N ZHR ZHR HR 
(Aug) & = 1.0 E = 1.5 

13.88 6 59 t 20 
13,90 
13.92 
13.94 
13.96 
13.98 
14.00 
14.02 
14.04 
14.06 
14.08 

14.86 

14.92 
14.94 
14.96 
14.98 
15.00 
15.02 
15.04 
15.0 
15.0 
15.1 
15.8 
15.90 

15.94 
15.96 
15*98 

7 59 
18 59 
I4 57 
16 55 

14 47 
19 52 

7 22 
9 2 2  

1 7  26 
1 1  27 
1 7  23 
9 18 

3 42 
4 24 

25 
3 2  
7 1  
5 1  
5 1 1  

17 
20 
22 
1 7  
10 
18 
24 
19 
18 
16 
14  
14 
8 
7 
9 

I 1  
1 
5 
14 
1 7  
12 
1 1  
14 
20 
6 
6 
7 
14 
1 
5 

90 t 29 1 7  t 8 
87 26 18 
84 28 19 
79 29 22 
73 25 1 7  
51 13 1 7  
59 21 15 
55 28 1 7  
60 23 18 
45 20 18 
53 18 15 
71 15 20 
84 23 23 
29 10 15 
30 9 15 
35 13 15 
37 15 1 7  
30 14 15 
22 7 18 
30 16 14 
37 20 16 
41 14 1 7  
36 12  20 
43 14 18 
45 21  1 7  
35 8 20 
35 9 21 
39 10 25 
25 19 15 
21 20 16 
12 6 21 

9 
10 
12 
8 
1 1  
10 
1 1  
9 
9 
8 
5 
6 
4 
4 
10 
14  
9 
10 
6 
6 
8 
6 
5 
4 
8 
9 
1 1  
10 
9 
7 

Figure 1, the ZHR's fo r  E = 1.0 and E = 1.5 
i c  ra tes  are shown. For  each night, we comp 
s t  indicates t h a t  the ZHR or HR were increa 
following relationships were f o u n d  per nig 

decimal date in August, l ike  in the table above):  

August 11-12 E = 1.0 

and  in Figure 2 ,  the spo- 
ear regression which a t  
e a s i n g  during the night. 
time, expressed as the 

ZBR = 1 9 4 - 6 T  - 2271 
E = 1.5 ZKR = 113.2T - 1281 
sporadics HR = 0.887' - 5.5  

August 12-13 

August 13-14 

August 14-15 

E = 1.0 ZBR = 6 6 . 2 T  - 773 
E = 1.5 R =-127#7T + 1769 
sporadics R = 6 . 7 T  - 72 

E, = 1.0 
E = 1.5 ZHR ~ - 2 2 2 ~ 8 T  + 3187 
sporadic s HR =-15.11 T + 229.5 

E = 1.0 ZHR = 3 6 . 3 T  - 512 
E = 1.5 ZHR = -33.5T + 540 
sporadic s WR = 0 - 5 5 T  + 8.7 
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August 12-13 

I 

L,.? 13.00 
0 .  

! ( I I I I l  l l l , i  

August 13-14 

I 

14.00 
.- l , ! , l , , * i , , * i l ,  - 
August 14-15 

I t l , : , l , , , , , ,  
b I .  . ,,- I ,  

* 
b 

* 
* 16.00 

August 11-12 

12.00 12.10 
1 'L. ' > t  

11.84 
, I  

e .  

August' 13- 14 

\ 

0 
(. 

e 

m 
m 

1 I I I ! I I + 5 , 0 0  ! I I I 

August 15-16 

F i g u r e  1 --- Perseid 1985 ZHR'S 0.08 day averages for E = 1.0 (left) and E = 1.5 
( r i g h t ) .  
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e 

August 12-13 

13.00 
I I I I ~ I J I  I I I I I  

August 14-15 

15.00 

general accepted t h a t  the 
urly ra te  increases towards 
, we expected t o  see the HR 
wards 3h UT. Surprisingly 

~ u r i ~ ~  none o f  the 4 nights 
deration, the expected i n -  

crement in H R  could be observed. The 
observed facts  are in contradiction 
w i t h  the theoretical expectations. An 
e ~ p l a n a t ~ o n  for  an individual obser- 
ver could be fatigue.  However these 
are averaged values for a l o t  o f  inde- 
pendent o ~ ~ ~ r v ~ r s ;  they cannot be t i r -  

Another explanation 
me minor shower mete- 
e evening sporadic 
s only four  showers 
ed while observing. 
eors were counted as 
he Perseids we plotted 
variations w i t h  the 

from E = 1.0 and E = 
s us t o  check the in- 
enith distance cor- 

the hourly rate evolu- 

Auoust  11-12 shews a strong increase 
es as the Earth penetra- 
of  the Perseids i n  denser 

stream. The rate incre- 
eep for E = 1.5 .  
or- E = 1.0,  rates i n -  
r ,  from the global ac- 

now t h a t  maximum oc- 
12.75 UT. The resul ts  

- 5  show a decreasing 
g t o  morning hours, 

s i s ten t  w i t h  the ge- 
i s  would mean t h a t  

r r ec t s ,  assuming t h a t  
eared indeed on August  
pictures reveal a d i p  
2.98-13.00, followed 
ement of  ra tes .  This 

a f ine inner layered 
the Perseid stream 

layers o f  dust se- 
e w i t h  lower particle 

Is decrease i n  ge- 
for E = 1.5. Here we once 

emarkable dips a t  August 
less  pronounced than  

and  n o t  free of  any 
risks for  s t a t i s t i c a l  fluctuations. 

Figure 2 --- Sporadic  a c t i v i t y  (HR's 
ay averages)  dur ing  Pe r se ids  1985. 
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riation for E = 1.0  i unlikely; rates tend t o  increase 
48-hours aftel? the peak rate!  The f i r s t  d a t a  point may be too  high, which in- 
fluenced the l ine for E = 1.5 quite a l o t ,  otherwise the rate  increase would be 
very clear as well fo r  E = l . C  as  for'^ = 1.5. Another dip in the rate variation 
can be seen a t  August 14.98. 
Some of  these features cannot be explained as pure s t a t i s t i ca l  fluctuations and 
these are more l ikely due t o  density variations a l o n g  the Earth’s t ransi t  through-  
o u t  the strearr,. This means t h a t  Perseid activity can be surprisingly rich even a 
day o r  two apart from the main maximum. 

Short Notes 

Important Note for Subscribers 
Marc G y s s e n s  

As explained on page 175 ,  WGN will be e n t i r e l y  i n  E n g l i s h ,  star t ing from the 
next issue. Please note t h a t  t h i s  issue i s  the l a s t  one you will receive unless 
you pay your dues for 1988. So ,  please, renew promptly! 
We remind you t h a t  the subscription rate for 1988 i s  300 BEF (200 BEF fo r  sub- 
scribers living in Belgium). Please read again what  we wrote in the previous i s -  
sue concerning waysofpayment. We also remind you t h a t  you can also pay for 
airmail delivery, as explained in the previous issue. 
Finally,  we must ask t o  people who want  t o  pay by Eurochequc? t o  wri t e  t h e i r  
b’urocheque cord nmher  on t h e  hock of t h e  cheque, otherwise we cannot encash 
t h i s  check without being charged for banking costs. We also recall t h a t  a 
Eurocheque for WGiv must be maid payable t o  Paul Roggemans, be drawn in Bel- 
g i a n  francs in a Belgian c i ty  (e .g ,  Brussels). 

HANDBOOK VISUAL 
METEOR OBSERVATIONS 

Handbook Visual 
Meteor Observations 
edi ted  b y  Paul R o g g e m a n s  
Promised for  some years, planned a t  the 
International Meteor Weekend in Hingene, 
October 1986. Today i t  i s  ready . . .  ! 
150 pages of detailed information on ge- 
neral topics of meteors, h o w  t o  observe, 
how t o  compose magnitude dis t r ibut ions,  
how t o  compute ZHR prof i les ,  what i s  the 
double coun t  method? 
Attention i s  also paid t o  f i reba l l s  a n d  
telescopic work. Last b u t  n o t  l eas t ,  a de- 
ta i led review of a l l  major meteor showers, 
the i r  character is t ics ,  the i r  history a n d  
their  nature i s  given. 
Order th i s  book; only 350 BEF post paid! 
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e E- in ce 

The author et a1. observed meteors in Southern France &om 
C-Geminid activity, nothin ~ n ~ s u ~  was seen. 

ctober i 7  till 24. Although they noticed some 

The Orionid observations I n  southerr: France were strongly hampered by poor 
weather. I was able t o  observe on 4 o u t  o f  7 nights, As I planned t o  spend 
evening-hours t o  variable s t a r  work a n d  the s d part o f  the night t o  meteors, 
my observing time was indeed very well ove crowded. Finally I g o t  more clear 
sky in pre-midnight hours, b u t  then Orioni and  E-Geminid radiants are below 
or low on the hor izon .  So meteor work came u p  w i t h  only 7 hours netto observed 
time a n d  141  meteorsg hi le  J managed t o  do only 25% o f  my variable s t a r  pro-  
gram. The few resul ts  have, show some €-Gemini ac t iv i ty .  I t  i s  d i f f i cu l t  
t o  distinguish between E-Geminids a n d  Orion-ids, o unusual €-Geminid ac t iv i ty  

n g  the o b ~ e ~ v ~ ~  time, b u t  some rnbers have been reported 
by my c ~ - o b s ~ r v e r s  P ,  Vingerho 

T a b l e  1 --- Hourly rate d a t a  o b t a i n e d  by Paul  Roggernans, October 1987. 

03 1 1  -04 35 
2 3  40 -01 1 2  
20 35 -21 00 
21 00 -22 00 
22 00 -23 30 

T a b l e  2 --- Magnitude d i s t r i b u t i o n  of t h e  Orionids 1987 

0.5 0.5 
3.5 3.5 

15.5 5.5 
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Table 2 --- Magnitude distribution of the Taurids 1987 

Date 

O c t  17-18 
23-24 

Total 

- 
0 + 1  +2 +3 +4 +5 +6 Tot m 

0 0 0 1 .5  1 0 . 5  0 3 3.67 
0 0 1 2 .5  1 .5  1 0 6 3.42 

0 0 1 4 2.5  1.5 0 9 3.50 

_ _  

Table 3 --- Magnitude distribution of t h e  E-Geminids 1987 

Table 4 --- Magnitude distribution of the sporadics, October 1987 

Date i o  + 1  +2 +3 + 4  +5 +6 

Oct  17- 18 0 0 1 3 .5  9 6 0.5 
18-19 0 0 3 0 3.5 7.5 2 
19-20 0 2 3 3 6.5 3 0 . 5  

2 7 8 . 5  5 . 5  0.5 23-24 0 . 5  

Total 2.5 9 13.5 27.5 22 3.5 

Tot 

20 
16 
18 
24 

78 

- 
m 

4.08 
4.34 
3.39 
3.75 

3.87 

adio Work in Connection with the &-Geminids 
Je roe n Van Was s e n h o v e 

Radio observations were set up in Belgium and Denmark to see whether the July 21 approach of the Earth to 
the orbit of comet 1987c, which, according t o  D. Olsson-Steel, is the parent body of the &-Geminids in October, 
also gives rise to meteor activity. Only one observation shows enhanced activity; if this activity was connected 
to  coinet 1987c, it must have been produced by very faint meteors. 

I n  ( l ) ,  D .  Oisson-Steel pointed o u t  t h a t  comet 1987c m i g h t  be the parent comet 
o f  the E-Geminids, which appear in October. I n  his a r t i c l e  dr. Olsson-Steel 
points o u t  t h a t ,  apar t  from the one in October, there i s  another approach be- 
tween the comet's o r b i t  a n d  the E a r t h ,  a t  July 21 .  Four Belgian observers 
carried out observations around July 2 1 ,  1987 t o  see whether any unusual mete- 
or a c t i v i t y  was present.  Their resu l t s  a re  as follows: 

Table 1 --- Observations of Maurice De Meyere (St.-Martens-Latem) at 66.17 MHz 
between 05h30m and 06h30m UT. 

57.9 t 9.5 
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Table 2 --- Observations of Dirk Artoos 
(Mechelen) at 88.30 MHz be- 
tween 10h50m and 1 Ih50m UT. 

Uncorr. counts 

Table 3 --- Observations of the author 
(Nazareth) at 88.40 MHz be- 
tween 05h20m and 05h30m UT, 

Uncorr. counts 

Table 4 --- Observations of Johan Smet (De P i n t e )  at 72.11 MHz (Wroclaw, Poland) 

21 06 50 -07 50 

We also receive observa t~ona~ d a t a  from the h observer Gotfred Mldbjerg 
Kri stensen Hi s resul t s  are: 

Table 5 --- Observations of G , M ,  Kris- 
h tensen between 4 and 5h UT. 

Date 1 Uncorr counts 

July 19 
20 

servations of Johan Smet, whic are very re l iab le ,  one 
would be inclined t o  make a positive conclusion ( 
However, not  one o f  the other observers registere significant increase of 
meteor ac t iv i ty  i n  t h i s  period. Some observers were n o t  even able t o  observe on 
Ju ly  20, due t o  Sporadic-E. T i l l  now, nobody (visual nor r a d i o )  confirmed the 
observation of  Johan Smet. So the question s t i l l  remains unanswered. However, 
i f  t h e  h i g h  r~umber~ i n  Table 4 are due t o  meteor act ivi ty  from comet 1987c, i t  
must have been caused by very f a i n t  meteors (magn. 7.0-8.0) since: 

- the equipment of Johan Smet i s  the most sensit ive one used i n  the Belgian 

- the other observers d i d  n o t  notice a n y t h i n g  w i t h  the i r  ( l e s s  sensit ive) 

h i g h  number on July 2 1 ) .  

Radio Section; 

equipment. 

Acknowledgment --------- --I- 
The a u t h o r  thanks the observers for carrying o u t  the above observations. 
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4ore Radio Observations of the Ursids 1986 
1ngo Reimann 
_ - ~ _  __- ~ 

Some as yet unpublished radio observations of the Ursids in 1986 are presented. They support the time of 
iiiaximuin which can be deduced froiii the visual observations in Norway. 

__ - ________ - - ._ 

F i t  s t  1 i i iou1d e x p l a i n  why 1 p i -esent  my obset-vations su l a t e .  [tie reason i s ,  
t h a t  i n  September 1987, I f i r s t  read about the unusual a c t i v i t y  of the Ursids 
1936 ( 1 , 2 , 3 ) ,  because then I read WGN f o r  the f i r s t  time a t  a l l  (more precisely 
~ + c ; ~ ' ~  1h:l t o  1 5 ' i N  7~:4). While reading, I a t  once remembered my own radio-obser- 
vations,  which I h a d  j u s t  begun a t  the end of 1986. The observation of the Ur- 
sids was one o f  my f i r s t  observing-attempts, a n d  therefore the r e s u l t  i s  n o t  
perfect ,  b u t  under the given circumstances i t  might be interest ing f o r  some rea 
ders. 
My observing location was a t  approximately lO"45'  E and  53'54' N.  I was using a 
commercial tuner and  amplifier and  a home-made 3-element-Yagi a t  a frequency of 
100.50 MHz. The antenna was used w i t h  horizontal dipole,  I t  pointed t o  S o u t h  a t  
a n  elevation o f  6 0 ° .  I was n o t  able t o  ident i fy  the t ransmi t te r (s )  whose radi-  
a t i o n  was (were) scat tered by the meteor- t ra i ls  a n d  I do not k n o w  the s e n s i t i -  
v i t y  o f  my equipment. B u t  as the position of the r a d i a n t  of the Ursids did n o t  
change very much i n  the course o f  the day, I t h i n k  t h a t  the observations are 
re f lec t ing  the changing a c t i v i t y  s u f f i c i e n t l y  well .  The table  below gives the 
observed hourly ra tes  ( n o t  reduced). From December 22  on I counted how many of 
the observed radio-reflections las ted 1 second or longer ( l a s t  column of the 
table .  

Table --- Radio o b s e r v a t i o n s  of t h e  U r s i d s  1986 

Date 

Dec 1 9  
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
2 3  
23  
2 3  
2 3  
2 3  

Pe r iod  (UT) 

h m  h m  2 3  30 -24 30 
00 30 -01 30 
01 30 -02 30 
12 00 -13 00 
13 00 -14 00 
14 00 -15 00 
00 00 -01 00 
01 00 -02 00 
02  00 -03 00 
13 00 -14 00 
14 00 -15 00 
15 00 -16 00 
00 00 -01 00 
01 00 -02 00 
02 00 -03 00 
14 00 -15 00 
15 00 -16 00 
16 00 -17 00 
19 30 -20 30 
20 30 -21 30 
21 30 -22 30 
23  30 -24 30 
00 30 -01 30 
01 30 -02 30 
1 7  00 -18 00 
18 00 -19 00 
19 00 -20 00 

Counts 

5 
4 
10 
12 
8 
8 
7 
6 
6 
9 
4 
10 
1 2  

14 
14 
14 
12  
20 
26 
20 
5 
5 
12 
6 
6 
7 

C .  m o r e t h .  1s 

no t  r e  corded 
n o t  recorded 
n o t  r eco rded  
n o t  r eco rded  
n o t  r eco rded  
n o t  r eco rded  
n o t  r eco rded  
n o t  r e  corded 
not r eco rded  
n o t  r eco rded  
n o t  r eco rded  
n o t  r e c o r d e d  

0 
0 
1 
0 
I 
0 
1 
0 
1 
0 
1 
0 
0 
0 
0 
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The small numbers around lh UT every n i g h t  m i g h t  be an effect  of the radiant ' s  
changing position relative t o  the unidentified transmitter. From a private re- 

rilla.de in   or way ( 4 ) .  

uction of my observations I got the o p i n i o n  that  the maximum occurred on De- 
ember 22 a t  a b o u t  21 h m  30 UT, i n  good agreement with the visual observations 

ef erence s ._--I - - - - - - 
(1) P .  Roggemans, C. Steyaert, "Again on the Ursids", WGN l S : l ,  February 1987, 

( 2 )  P .  Roggemans, "On the Ursids once more", WGN 1 5 : 2 ,  April 1987, pp .  50-53. 
pp. 25-26. 

( 3 )  "About the Ursids" ( l e t t e r s ) ,  WGN 1 5 : 3 ,  June 1987, p. 94. 
(4) T.E. Hillestad, "The 1986 Ursid Outburst in Norway", WGN 1 5 : 2 ,  April 1987, 

pp. 59-60. 

ar 

In an earlier issue, G.W. Kronk asked attention for a possible 
a = 233' and 6 = +37O. R s~~vations from Belgium an 

an  (11, Gary W .  Kronk d at tention for  a p ssible  meteor shower, active i n  
mid- January. Th f th i s  shower S ~ Q I J I  cated a t  ~1 = 233" and  6 = 
i37". Only one io Qbserver (Luc GO s able t o  carry o u t  obser- 
vations i n  t h a t  period s results are:  

tear shower in midJanuary with a radiant at 
~ n ~ a r k  in January 1987 are negative. 

Table 1 --- Reflection counts by Luc Gobin at 66.17 MHz. The counts are uncor- 
rected. (All times in UT) 

1987 Jan 16 
17 
18 

110 
118 
116 

3% 
5 4  
43 

36 
37 -- 

igh values in the morning are due t o  sporad 
has much more influence on r ad io  o b s e r ~ a t i o  

c t iv i ty .  The sporadic ac t i -  
s the perception coefficient 

a's almost 1. I n  th i s  way, i t  i s  not abnormal t h a t  a r ad io  observer has three 
es more meteor reflections in the morning t h a n  i n  the evening: the large 
u n t  of f a in t  meteors t h a t  a visual observer will miss, will be heard almost 

a l l  by the ra 
The Danish ob 
results are presented below. 

d Mfdbjerg Kristensen also carried o u t  observations. His 

Table 2 --- Reflection counts by G,nM. Kristensen at 100.60 MHz. The counts are 
uncorrected. (All times in UT) 

1987 Jan 15 
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T a b l e  2 (continued) 

Remarkable are the observations on January 18. Not one ref lect ion was registered 
t h a t  day during a three-hour i n t e r v a l ,  Perhaps the transmitter ( a  commercial ra- 
' j o  :t 1 t i w l ?  ; i ( i t i  il 1:) edkdowt i .  

r ' (  I II-,  I'll1 
- I  - " "  

The average counts for Luc Gobin for  the three time intervals  are 115 k 4 ,  
45 4 8 a n d  36 .5  k 0 . 7  respectively; those f o r  G . M .  Kristensen are  11.2 Lt 7.3, 
8 .8  6 . 3  a n d  7 . 0  ~t 6.3.  Hence we may conclude from Tables 1 a n d  2 t h a t  n o  u n -  
s ~ r ~ i ? l  biqh J r + . i v i t y  W F S  reqistered diirinq J a n u a r y  15-20, 

' I i " l W 1 .  ~ l y ! l t ~ ~ l l  
~ . - - _ -  

lhe a u t h o r  wishes t o  t h a n k  Luc Gobin a n d  Gotfred Mdbjerg Kristensen for t h e i r  o b -  
5ervati ons. 

References 
G . W .  Kronk, "Call for  Observational Data", Iv'CliJ 74:6, December 1986. 
I - - - - - - - - -  

xtension for t iple Stat ions 
Christian Ste yaert 

' U i e  calculation of the Qbservability Function given earlier was implicitly for one transmitter. In this article, a 
geiieridizatioii from inultiple broadcasting stations is presented. 

i . i n t rud uc t i on 
The calculat ion o f  the Observability Function, as given in (1)  was implici t ly  
for  one t ransmit ter .  However, on any frequenc,y chosen by a radio observer,  more 
t h a n  one broadcasting s ta t ion i s  present.  Before correcting observed numbers, 
the " t o t a l "  Observability Function should be k n o w n .  

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

2 l _ ~ e f l ~ c t l o n _ r a t e _ l ~ - ~ ~ n ~ ~ ~ ~ ~ - o ~ - ~ ~ ~ - ~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~  
For an  underdense t r a i l ,  the received power a t  the antenna PR i s  proportional 
t o  the transmitted power I ' ~  a n d  the square of  the electron density q ( 2 ) :  

A receiver s e t  up  has i t s  minimum detectable power PR,mig  ( t h e  s e n s i t i v i t y  by 
def in i t ion .  This implies t h a t  the lowest detecable qmin i s :  

The re la t ion  between q m i n  a n d  the l imit ing magnitude M i s  ( 2 ) :  

PR q, q? (1)  

qmin 1L I / @ +  (2) 

M = C t e  - 2.5 1.0g qmin  
o r ,  by subs t i tu t ing  ( 2 )  in ( 3 ) :  

( 3 )  
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F ~ ~ t h e r m ~ r e ,  we require the relation between the o served number of  meteors N 
a n d  M t o  be: 

N t~, pM ( 5 )  
w i t h  r the ~ o ~ u l a t i o n  index ( typical ly  2.5 for streams, up t o  3.4 for  sporadics). 
~ o m b i n i n g  ( 4 )  and ( 5 )  f inal ly  gives: 

"L P 1.25 1ogPT 

or: 
( underden se) 

The calculations can be repeated for  overdense t r a i l s  ( 2 )  for which: 

and  hence : 
PR G P T  (1') 

(overdense) ( 6 '  ) 

The Total Observability Function i s  found by multiplying the previously found 
Observability F u n c t i o n  (1) by the r ight  hand side of ( 6 )  (or ( 6 ' ) )  for the va- 
rious transmitters and  a d d i n g  the values. 

3. ----c-- Examele -- 
A t  a given moment d u r i n g  the observation of  the Perseids, three transmitters 
contributed t o  the reception (r  of the Perseids = 2.5) :  

OF1 = 215 P1 = 60 kFi 
OF2 = 429  P2 = 240 kW- 
OF3 = 367 

Here, OF stands f r v a b i  1 i t y  Funct t a l  Observability Func- 
t i o n  (TOF) i s  the 

S t a t i o n  3 contri utes relatively more t h a n  expected ( 1 2 % ) .  Note t h a t  the units 
are s t i  11 a r b i t r a r y .  

TOF = 2 1 5 x 7 . 7 5  + 4 2 9 ~ 1 5 . 4 9  + 3 6 7 x 3 , 1 6  = 9471 

4 .  Effects on 
The f o ~ ~ o w i n g  table gives t h e  re la t ive ~mpo~tance o f  the correction for trans- 
m i t t i n g  power: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Table 1 --- Relative importance of the correction for transmitting power. 
overdense 

Whilst the c~n t r ibu t ion  f f a i n t  s ta t ions for o v ~ r d e ~ s e  t r a i l s  can be neglected, 
th i s  i s  n o t  the case for underdense t r a i l s  ( A  moderately sensit ive s e t  u p  does 
a1 ready observe unde~dense t r a i  1 5 .1  For streams, the contribution of  low power 
stations i s  even higher t h a n  for  sporadics. 
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J.  Cot ic lus ion  

Backscatter ref lect ion ra tes  observed w i t h  sensi t ive equipment require correc- 
l i o n  w i t h  t h e  Tota l  Observability Function, and  n o t  j u s t  based u p o n  the most pn- 
vdriC3rfu7 t ransmit ter .  

".------_--_ 

i h r l  author t h a n k s  Luc Gobin  and Jeroen Van Wassenhove f o r  t h e i r  continuing in-  
t e r e s t  i n  t h i s  subject,  

[St? f e r e  n c e s 
( 1 )  Steyaert  C . ,  "'FORWARD: A General Program for Calculating the Observabili- 
ll.-lllll-l 

ty Function", h/GiV 7!5:3, June 1987, p p .  90-93, 

lphinus" 

1 x 1  ~ 3 ~ ~ ~ 1  Ihe aaathuas observed the Taurids from Southern France. T ~ g e t  
I w t h m ~  nlsn paid ~ t t ~ ~ ~ ~ ~ ~ ~ ~  to the Lyncids. 

ey recorded almost 3000 met W I P  

I. - - I" " . . " "  

~i ' I , ~ h ~ ~ r ~  1 0  NuvotnLiAr* i I  I W \  I t  I C , L i V ' t J '  N(1' Y ' V C : I I  v i s u r i  1 I 

I1y I w o  nrPtnbc~rs o f  the) D L t C h  111 t ear  observl ng team "De1 p h i  nus '  , Koen M i  skotte 
dnci Ciauke Rispens. \hie h a d  som automati c cameras ins ta l  led ., three Canon T70 ' s 
om\ wr ' th  f"h ?ye, t h e  others wl'th 1 . 4  standard lenses,  mostly provided w i t h  
' lor r c v ~ r s a l  f;-rn. Q u r j n g  the nlght the cameras runned t o t a l l y  independent 

I ; ;  %?-i€ per ix i ,  several s t r e a m s  a r e  ac t ive .  We followed th? a c t i v i t y  o f  the 
it:!~rid:, Nsb,st3, i w  T a u r $ d s  S o u t h ,  the Qr ion jds ,  tne Lyncids a n d  the sporadic 

dYIY h;!na 1 interference + 

I a c t i v i t y  0-6 b o t h  Taurid substreams was covered, as  well as the 
I I~PV: :~ o f  the 9rionid stream. The Lyncids are  a recently discoverei; 

c,Grcain. They are  f a s t  meteors, many members h a v i n g  t r a i n s .  The f i r s t  evidence 
o f  a n  act ive radiant i n  the Lynx was found i n  1983 by Koen Miskotte and some 
o t h e r  Dutch observers. For the f i r s t  time now, the a c t i v i t y  o f  t h i s  stream has 

i ' n  a decent way, t h a t  i s ,  i n  a c o n t i ~ ~ o u s  period o f  13 nights.  
The Taurid.; t ? ? ~ s e 3 v e s  were very decently covered, as  these simple numbers 
will show: Yo31 Y i s ~ o t t e  recorded 433 Taurids o u t  ~f 1713 meteors a n d  Bauke 
Rispens h a d  343 Taurids o u t  of 1158. 
Again,  the o b ~ r v a t i o q s  were done i n  the Frerch Prgvance i n  the lovely villayis 
o f  Puirnichel, i h s i k s  t o  Qany Cardoen and Arlet te  Stee mains we had a very en joy  
able  s tay.  We had the pleasure t o  co-observe some n i g  t s  w i t h  some Belgian ama 
teurs  l i k e  Paul 2oggevar7s9 Christian Steyaert  and MaQrtce de Meyere. The la t ter  
t w o  d i d  radio observations (forward s c a t t e r )  on t h e  T a u r i d s .  O n  November 04-05 
a n d  November 05-06, we h a d  a coordinated radio-visual action w i t h  them ( 1 ) .  
Of the 13 nights,  only one was e n t i r e l y  spoiled by clouds. Most o f  the  other 
n i g h t s  were very c lear .  Temperature was about O "C to 5 " C  a t  n i g h t ,  mostly 
w i t h  a strong northern wjqd.  This made i t  d i f f i c u l t  t o  s tay  warm. Nevertheles># 
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t o  break t h e i r  n o c t u r n a ~  ime r e c o r d  on November 03-04. 
Koen Miskotte even observed n e a r l y  11 hours!  The zod iaca l  l i g h t  was ve ry  pro-  
minent  i n  the  morning hours and d u r i n g  t h e  whole n i g h t  t h e  "Gegenschein" was 
e a s i l y  v i s i b l e  f o r  a l l  observers.  

These n e a r l y  p e r f e c t  c o n d i t i o n s  account f o r  t he  h i g h  numbers o f  meteors,  b u t  
f e w  b i - i gh t  ones appeared. An e x p l o d i n g  f i r e b a l l  o f  magnitude -8 o r  -10 was seen 
d i r e c t l y  by Koen M i s k o t t e  and i n d i r e c t l y  by Bauke Rispens on November 07 a t  
23h27m03S UP. It was n o t  reco rded  by any camera. 

Table 1 --- Observations of Taurids, Orionids and Lyncids in October and November 
1987 by Koen Miskotte and Bauke Rispens. 

Date 

Oct 26-27 
26-27 
27-28 
28-29 
28-29 
29-30 
2 9-30 
30-3 1 
30-3 1 
3 1-32 
3 1-32 

NOV 01-02 
03-04 
03-04 
04-05 
04-05 
05-06 
05-06 
06-07 
06-07 
07-08 

Obs 

KM 
BR 
KM 
KM 
BR 
KM 
BR 
KM 
BR 
KM 
BR 

BR 
KM 
BR 
KM 
BR 
KM 
BR 

KM 
BR 

Teff 

3.15 
2.73 
2.10 
6.58 
1 .45  
3.77 
2.53 
6.25 
5 .73  
2.73 
2.52 

0.63 
10.60 
8.08 
2 .93  
6 , 3 2  
2.00 
2 $08 
7.45 
4.48 
5.40 
Q * 7 3  

Lm 

6.60 
6 -40 
6.37 
6.51 
6.33 
6.46 
6.27 
6.59 
6.37 
6.36 
6.30 

6.20 
6.51 
6.33 
6.48 
6 .23  
6.20 
6.37 
6.51 
6.28 
6.48 
6 -40 

F 

1.00 
1 .oo 
1 .oo 
1 .OQ 
1 .oo 
1 .0O 
0.97 
1-00 
1 .0Q 
1.00 
1 .oo 
0.80 
1 .oo 
1 .oo 
1 .oo 
0.99 
1 .oo 
0.90  
1 .oo 
1 .oo 
1 .QO 
1 .oo 

Tau 

9 
4 
5 

39 
4 

41 
31 
65 

5 
21 
31 

9 
72  
61 
41  
66 
13 
14 
67 
4 
6 
6 

I 

Ori 

0 
0 
0 

24 
5 

34 
9 

20 
12 
1 1  
6 

1 
8 
4 
3 
6 
0 
0 
5 
1 
1 
0 

11111 

LYn 

0 
0 
0 
2 
3 
10 
4 

20 
15 
2 
3 

2 
13 
0 
2 
8 
0 
Q 
14 
9 
3 
1 

I__ 

Spor 

43 
31 
32 
116 
31 
83 
33 
164 
147 
50 
58 

12 
! 89 
118 
96 
127 
39 
41 
170 
110 
126 
21 

_s_l 

Tot 

52 
35 
37 
181 
43 
168 
77 

269 
239 
84 
151 

24 
2 82 
183 
142 
207 
52 
55 

256 
169 
190 
28 

T a b l e  2 --- Magnitude distribution for the Taurids 1987. 

Table 3 --- Magnitude distribution for the Orionids 1987. 

0 0.5 2.5 
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BR 

T a b l e  4 --- Magnitude d i s t r i b u t i o n  of t h e  Lyncids  1 9 8 7 .  

0 0.5 0 . 5  1 . 5  
3 3 .5  1 1  

0 0 0 2 5 13 40  1 2 2 . 5  2 6 3  2 6 5  17 .5  7 2 9 1 4 . 0 3  

'Table 5 --- Magnitude d i s t r i b u t i o n  o f  t h e  s p o r a d i c s  i n  October-November 1 9 8 7 .  
- 

Obs 1 -8 -3 -2 - I  0 + I  +2 +3 +4 +5 +6 1 Tot  I m 
~ ~ 

K M I 0 I 2 . 5  3 . 5  18 .5  4 0  1 8 4 . 5  5 6 2 . 5  2 8 0 . 5  13 1108 ~ -T 3 . 9 4  

.. 

The Taurids 1986 in Australia 
JefS Wood 

. .. 

In 1986, bad weather severely hampered the observation of the Taurids from Australia. Nevertheless, a total of 
121 m a n  hours of observations were inade by 22 persons. 

_____ ____ - -. . . ____ 

As Ihe iiiax tiiiuiii for. the l a u v i d  iiieteo'r stream u c c u r r w l  under- favorable itioori cori- 
dit ions,  a big e f for t  was planned for the 1986 display. Unfortunately, the 
weather p u t  paid t o  our ambitions a n d  so our results were somewhat disappoint- 
ing. From September 27-28  t o  November 28-29,  Australian observers obtained d a -  
t a  on o n l y  2 1  nights, many o f  which were clear for only a short time. A total  
of  121 man hours o f  observations were made with 22 observers taking p a r t .  The 
names o f  t he  observers were as follows: 

F i o n a  Cowie, P e t a  F i t z g e r a l d ,  Gary Docking,  M i c h e l l e  T r e a s u r e ,  Jen-  
n y  B a l l ,  Joh-Ann Burrows,  Meeghan C lay ,  B r i a n  Macauley ,  Cuy Harvey ,  
Andrea J a h n ,  N i c h o l a s  Harvey ,  L o u i s e  Cockeram, D a r r e n  F e r d i n a n d o ,  
Shanfa Smi th ,  Tanya G a i t s k e l l ,  J u s t i n  Whitney,  David Cake,  N e i l  Ing-  
wood, J e f f  Wood, R o b e r t  P u r v i n s k i s ,  P a u l  Lehman, George Dowries. 

' l ' nb le  I --- ZHR-valups of  t h e  T a u r i d s  1986 j n  A u s t r a l i a .  

Da te  N r .  O b s .  ZHR 

Sep  2 7 - 2 8  4 no T seen 
28-29  3 3  0 . 5  t 0 . 6  
29 -30  7 0 . 8  0 .4  

Oct  0 3 - 0 4  4 2 . 4  1.8 
04-05  2 2 . 2  0 . 7  
0 7 - 0 8  3 4 . 4  1 . 2  
08-09 1 no  T s e e n  
10-1 1 3 0  1 . 4  t 1 . 1  
11-12 3 3 . 2  0 . 3  
12-13 4 3.1 1.8 
20-2 1 2 2 . 8  2 . 8  

5 . 1  2 . 0  
3.1 0 . 2  

no T seen  

no  T s e e n  

Very few Taurids leave t ra ins .  This year, o n l y  4 .6% of  the Taurid meteors seen 
h a d  a t ra in .  A l l  o f  these were of a short duration. 
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Table 2 --- Magnitude distribution of the Taurids 1986. 

-4 -3  -2  -1  

The following color d i s t r ibu t ion  was derived from 42 l a u r i d  meteors o f  magnitude 
-1-2 or brighter:  

Red 2.45: Orange 9.5% Yellow 42.9% 
White 33 a 3% Green 0.0% Blue 11.9% 

Figure --- The Australian observing team of Jeff Wood. 

s ? USA 

A short description is given of observations of the Perseids 1986, the Lyrids 1987 and the q-Aquarids 1987. 
uch attention is paid to the role played by the perception of t 

A large part o f  1986-87 was wiped o u t  by an El Piii8a condition weatherwise. A l -  
t h o u g h  n o t  as severe as the one in 1982-83, El Nino gives a b o u t  a year of very 
cloudy weather. From the 1986 Perseid maximum u n t i l  r i g h t  before the 1987 Lyrid 
maximum, I had only a handful of c lear  nights. Most of those concentrated per- 
versely around the f u l l  moon; i n  f a c t ,  1 have n o t  had a cloudy f u l l  moon n i g h t  
i n  over a year! The balance o f  1986 meteors was almost completely l o s t  which was 
my worst run of bad luck since 1976. 
The Orionids, Geminids and Ursids 1986 a n d  the Quadrantids 1987 were almost com- 
p le te ly  lossed, due t o  e i t h e r  f u l l  moon or  bad weather, 
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I 1 1  111 1 i m j  i t t i g  i i ' c i i j r i i t i i+  
1 1 '  i 

6 . 5  w i t h  smoke and haze p p 5 Lyrids per hour. Ever since 
the big b lowoff  in 1982 the Lyrids have been weakening. I n  the 1970's I always 
g o t  13 t o  16 Lyrids per hour as a very re l iab le  maximum.  George Spalding did 
no be t te r  i n  E n g l a n d .  He suggests the Lyrids w o u l d  n o t  be very noticeable in a 
r icher  time of year ;  I recal l  Love11 also described t h i s  shower as "scarcely no- 
detectable"!  I cannot go t o  t h a t  extreme, for  excellent skies a re  needed t o  see 
the large number of f a i n t  Lyrids. I wou ld  find a ra te  of 5 per hour  UP:-!/ notice- 
a b l e  a t  OM? time. ( E . g .  a-Hydrids a n d  Monocerotids show u p  well against a fantas 
t i c  G e m i n i d  b a c k g r o u n d . )  4 per hour qua l i f ies  as "ma jo r " ;  the I A U  does n o t  definc 
"minor" a n d  "major shower", b u t  with my experience I am taking the l iber ty  o f  do- 
i n g  s o .  
The n-Aquarids were good.  May 06-07 had a spectacular h o u r  when I saw 31! I coulc  
hardly believe what  was happening! The second half of t h a t  h o u r  h a d  fewer t h a n  
the f i r s t ,  b u t  did have a simultaneous 17-Aquarid p a i r .  An extra quarter hour  go- 
i n g  i n t o  twilight g o t  8 more shower members. The average 17-Aquarid magnitude f o r  
the b i g  hour ( l imit ing magnitude 7.0 o n l y ,  28 shower meteors) was a f a i n t  3.32; 
for  99 17-Aquarids t o t a l ,  s imilar  s k i e s ,  I averaged 2 . 9 4  (long-term average 3 . 0 4 ) .  
The br ightes t  was only of magnitude -1; brighter ones a re  a re  exceedingly ra re .  
For seven May mornings ( 0 1 ,  03, 04,  06, 0 7 ,  08 a n d  09)  the f inal  d a r k  local hour  
in skies  mostly h a v i n g  a l imiting magnitude of 7.0, I had ra tes  of 6 ,  9 ,  11, 19, 
31, 16 a n d  4 respectively.  With so l i t t l e  observing time dai ly  ( a  l i t t l e  more 
t h m  two d a r k  hours here) ,  a claim t h a t  the n-Aquarids "peaked three days la te"  
i.; n o t  v a l i d  

1 tie h i y t i  u - i  e y d J  i d  i a t o s  from urie observer it) Geriiiany l d s t  Auytrsl (-dri  ti d is1111 - 5  
ed f o r  reasons covered in mv sku and ':'c?Ipscor,e 1984 l e t t e r .  I was o u t  the same 

T h a v o  h 2 d  my b r - t  single Fta-hor i r  i)nywhero from May 03 t o  M a y  17 
' i  t h e  P ~ I Y ' -  

n i g h t s  with superb skies  anh never saw more t h a n  1 meteor of t h a t  s t  
n i g h t .  Around August 05-08 I get  t o t a l  hourly ra tes  i n  the 2O1s-30's 
gasid ra te  of 18 added i t s e l f  into t h a t ,  I w o u l d  be i n  the 4 0 ' s  tota  
the simplest indication t h a t  no such display took  place. 
Paul Roggemans reports t h a t  he h a d  the second-lowest perception in h 
Perseid watch in 1986. T h u s  I am impelled t o  change my evaluation of 
strength t o  normal f o r  Europe. The high ra tes  there were due largely 
t ion ;  George Spalding's good ra tes  contradict  t h a t ,  however. 

eam per 

. T h a t  i s  
i f  a u-Pe- 

s g r o u p  
the shower 
t o  percep- 

A more complex s i tua t ion  i s  becoming evident i n  reference t o  perception. Origi- 
nal ly  I t h o u g h t  t h a t  a person w i t h  twice my perception would see twice my ra tes  
from any  shower. I n  r e a l i t y  a large number of observers see f a r  more Perseids 
t h a n  I d o ,  b u t  only moderately more Geminids a n d  v i r t u a l l y  no more Orionids! 
Perception a t  higher levels  i s  thus based on magnitudes and t r a in  percentages. 
Perseids a n d  Geminids are  f a i r l y  bright b u t  a b o u t  even; the numerous t r a i n s  of 
the former enable other observers t o  great ly  exceed my r a t e s .  The Orionids are 
so f a i n t ,  on the other h a n d ,  t h a t  I do as  well as anyone on them. Among current 
ac t ive  observers, Paul Roggemans, Robert Hays a n d  Robert Lunsford a l l  f i t  t h i s  
descr ipt ion.  Paul Jones d i d ,  too,  as well as Brenda Branchett. 
How d i d  perception became a great  issue t o  me? I n  my e a r l i e s t  observing g r o u p  I 
personally saw the most meteors which led me t o  believe I have very good eyes 
for  meteors. (Mark Adams reports  an identical  experience.)  Then one individual 
joined us for  a few sessions,  and I was bewildered over his seeing half a g a i n  
my rates!Being beaten d i d  n o t  make any sense. No larger  AMS t o t a l s  were being 
submitted a t  the time e i t h e r .  The f i r s t  case of AMS h i g h  perception was a doozy. 
Conger came a l o n g  i n  1966-68 w i t h  r a tes  a n d  t o t a l s  t h a t  blew Olivier r igh t  o u t  
of h i s  chair  a n d  me out of mine. Olivier could n o t  explain i t ;  Conger appears 
t o  have had a b o u t  4 t o  5 times my perception. 
I n  1970 the legendary Bill  Gates came along. He a t t r ibu ted  h is  amazing ra tes  
t o  "excel lent  m o u n t a i n  sk ies"  a t  f i r s t .  Over the ensuing years we observed t o -  
gether a number of times. I t  took only ten minlites t o  f ind o u t  t h a t  Gates h a d  
c > x t r a o r d i n a r y  perception, well  tlocum~nted a t  3.i3 times. One other  t h i n g  was 



bizarre with Gates. ates b u t  ten times my 
sporadic rates 
I have ever k n  

1 i ke any other observer 

The f i r s t  time came with Karl Simmons 
in 1971. I coul a b i t  further each 
hour. Tha t  ni 2 .  Karl ' s  perception 
i s  1.2. 

hind the active obser- 
From being the best 

e la te  1980's! One ra- 

ood agreement with 
, i s  much t o o  high; 
s are often quoted a t  
s and  80 for  Geminids 
ing rapidly, a trend 
een a l l  r ight  early in 
numbers. Why are the 
ing crowd, famous for  
that have inflated the 

i c  a b o u t  observing on a 
r i n  1984; I had a very 

ee hours! If your per- 
5 ,  however, your time 
urid full-moon observ- 
hest moonlit rates 
f a r  and away the 

he prime time. The 

A1 1 o b s e r v a t ~ o ~ ~  u t  65 km east  of San 
Diego Cal i fornia ions were n o t  possible 
beyond Hay 6 due was found, which was the 
brightest I ever 982, 3.05 in 1984 and 
2.68 in 1986. T h  ored meteors (53%). Of 
these, 96% were were colored and in 1986, 
5 7 % . )  54% of the % in 1984 and 67.9% in 
1986. 
The most notable he meteors were seen in 
bunches (much e during the f i r s t  hour 
a s  gaps as I Q ~ I  y comments about l a s t  
yea r ' s  shower e ceased before the actu- 
a1 maximum. I no as s t a r  party t h a t  the 
maximum has sh 
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0 3 - 0 4  
04-05 
04-05 
05-06 
05-06 
0 6 - 0 7  

09h47m-10 h 47 K 

10 47 - 1 1  47 
09 47 -10 47 
10 47 - 1 1  47  
0 9  47 -10 47 
10 47 - 1 1  47 
09 47 -10 47 
10 47 - 1 1  47 
0 9  47 -10 17 

1 .OO 6 . 5  
1 .oo 6 . 5  
1 .oo 6 . 5  
1 . O O  6 . 5  
1 . O O  6 . 5  
1 .00 6 . 5  
1 .00 6 . 5  
1 .oo  6 . 5  
0.50 6 . 5  

F 

1 .00 
1 .00 
1 .oo 
1 .00 
1 .oo 
1 .oo 
1 .oo 
1.00 
3.33 

0 
5 

9 
9 
16 
12 
32 

1 

a 

Sco S p o r  T o t  
-- 

6 6 
10 16 
12 20 
1 1  21 
3 ' 1 2  

1 1  2 %  
14 1 26 
15 1 47 
2 ! 3  

T a b l e  2 --- Magnitude distribution of t h e  rl-Aquarids 1987. 

Canadian Summer 1987 Results 
Peter Brown 

During the summer 1987, the author observed both in Southern France and in Northern Alberta, Canada. His 
results are presented and discussed. 
-__ _____ 

Observing t h i i  p ~ i s t  suiiiiiier i i a s  been the most  concentrated, a n d  as can be seen 
from Table 1 ,  by f a r  the most successful. The beginning of  the period sees the 
f u l l  onset of summer twilight f o r  our l a t t i tude ,  and  therefore only  two sessions, 
b o t h  with bad  interference from twilight.  However, in mid July my luck t o o k  a 
turn for the better as I travelled t o  Europe for some intense meteor observing 
from the S o u t h  of  France, concentrating on the  6-Aquarids in par t icular ,  with an 
added l o o k o u t  for the startup of the Perseids. 1 had t h e  special pleasure of 
staying with Paul  Roggemans, Europe's most notable meteor worker, a n d  h i s  very 
kind family, on the intermediate leg of the journey t o  the S o u t h  of France. I 
was given the opportunity t o  experience some wonderful European hospitali ty from 
Paul  and  his family a n d  offer a sincere thanks t o  them. 
After a 20 hour drive with Christian Steyaert and Dirk Laurent t h r o u g h  Belgium, 
Luxemburg a n d  most o f  France, we f ina l ly  arrived i n  St.-Michel-l'observatoire, 
a small village in the Haute-Provence. After arriving, we met Paul  a n d  Glenn 
Ticket who h a d  come by t ra in  from Belgium. 
The f i r s t  night was limited t o  observing from within the vil lage l imi t s ,  since 
we had arrived t o o  l a te  t o  make the necessary arrangements a t  the "Observatoire 
the Haute-Provence", where the majority of  our observing was t o  be done. I de- 
cided t o  more or less pass u p  the f i r s t  night in exchange for  some much needed 
r e s t ,  and devote my energies t o  observing in the next few nights. After having 
found a suitable location for observing on the observatory grounds the next day 
(which turned o u t  t o  be a couple of cement p i l l a r s  on a h i l l  where the village 



reservoir was located) e once again f o ~ ~ n d  time o r e s t  a n d  rejuvenate ourselves 
for the upcoming night of  observing^ 

Early in the e ~ e n ~ n g  we p f o r  observing in the 
black skies o f  Sou n d  the limiting magnitude 
as good as  t h a t  f o  e ;  although l igh ts  from 
surrounding t o ~ ~ s  id n o t  create any l ight  
domes. The only  l i  i rec t ly  t o  our S o u t h ,  and 
i t  too was also q u  
After having set  some a r t i f i c i a l  celes- 
t i a l  pyrotechnics sl icing in the West in the form 
o f  a green vertical beam. 'laser used for  determining the 
height of the ozone layer 
was only a few hundre 
voices in the general ensuing 10 nights of ob-  
serving the same genera 
other nights, a1 t h o u g h  hnical problems or high 
cloud. The skies turn a t  Maqua lake on those 
rare evenings I would definitely 
have t o  say t h  own due t o  i t s  excellent 
weather (we m i  t h a t  the aurora i s  n o t  
v i s ib le .  
Many useful discussions on many topics n meteor ~stronomy were enjoyed and I 
learned a great deal in the area from t 
so say t h a t  the meetings often took  on a very ~ ~ ~ e r n a t i ~ n a l  f lavor.  For example, 
one evening when the skies remained co~ered  by a b~anket  of  cloud t h a t  simply 
would n o t  disappear we f o u n d  urselves i n  a discussjon with one of the visit ing 
astronomers. A t  a b o u t  4 am 1: came t o  t n t h a t  I was a Canadian a t  a 
French observatory with four Belgians ? i sh  tea and sampling Danish 
cookies, listening t o  an astronomer from Greece t e l l  s s tor ies  a b o u t  his adven- 
tures a t  school -in I t a ly ,  an  Belgians counter with interesting 
fac ts  a b o u t  the i r  journeys .p' a l ly  needed a program t o  keep u p  
a t  times! 

ding housing the laser 
a n d  we could often hear 

was vis ible  2 or 3 

teor workers I was with. I must a l -  

a t .  All to ld ,  I caught 
ving. Though  the Perseid 
I s  were noticed. The most 

p t o  our  s i t e  on the h i l l .  
f a second a n d  I immediate- 

, I had been conditioned t o  
getting a great deal of  

dred kilometer t o  the East. 
my n i g h t  vision ruined, 
I f i na l ly  coaxed him in- 
ning b u t  a beautiful 
indicated t h a t  he t h o u g h t  
n d ,  showing how bright the 
o u t  -8, though i t  was quite 

ch stronger t h a n  I am used 
a t i  tude. The a-Capricorn- 
hours o f  t he i r  act ivi ty  

ornids in such relative 
Perseids showed u p  in 

han  usual. However, i t  
the ac t iv i ty  curve, and 
would have t o  wa i t  u n t i l  

t r a f f i c  o f  the year i n  
he weekend we decided t o  
e sightseeing before 
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heading f o r  London ,  a n d  eventual ly  back t o  my takeoff  point in Montreal. 
Upon re turn ing  t o  the New World, I raced a 5000 k m  dr ive t o  McMurray which we 
accomplished in 6 days. Ply a r r iva l  in McMurray was met with r a in ,  d r i z z l e ,  a n d  
c l o u d .  I t h o u g h t  a b o u t h o w  c l e a r  the sk ies  were in  Southern France, a n d  rea l ized  
w h a t  a huge niistake I had made by coming back t o  "cloud c i t y " .  From August 11 
to August 1 4 ,  I spent every night u p  a t  Maqua l ake ,  managing on every night  t o  
(jet ionie observing in between the clouds.  Rates were good o n l y  on August 12-13, 
whwi the  dut-ora subsided a n d  the clouds d iss ipa ted  enough t o  a l l o w  some decent 
viewing. The show was good, b u t  s t i l l  my worst Perseid maximum in terms o f  con- 
d i t ions  eve r .  I n  past  years ,  even with the moon in the way, a t  l e a s t  the aurora 
d n d  the cloud l e t  up enough for some real  observing t o  take place a r o u n d  the 
illd X i lllum . 
A s  i n  some form of  repara t ion ,  my next night a t  the  lake on August 22-23 was the 
best in the l a s t  s i x  months in ternis of  darkness.  With no moon, no c louds,  a n d  
no  aurora the  sk ies  were a s  good as o r  perhaps a l i t t l e  be t t e r  t h a n  those in the 
S o u t h  o f  France. The r a t e s  were a b o u t  as good as  some I had  h a d  a r o u n d  Perseid 
tiiaxiniuni with a l l  i t s  cloud a n d  l i g h t  from various sources.  
Fly next few sessions a t  the lake were destroyed e i t h e r  by moon, cloud, or a u r o -  
r a ,  a n d  I have as  y e t  t o  see a r ea l ly  decent n i g h t  s ince August 22-23. I a l so  
managed t o  acquire  a ce r t a in  jeep vehicle over the suninier which wil l  permit me 
acces t o  the s i t e  during those months in winter  when most vehicles a re  n o t  u p  
t o  the a scen t .  Already twice t h i s  year we have had t o  go in search f o r  a l t e r -  
nate s i t e s ,  a s  the road was n o t  navigatable by truck or ca r .  I b o u g h t  the  jeep 
w i t h  a n  eye on the Geniinid niaxirnum t h i s  yea r ,  knowing f u l l  well what  road  con- 
d i t ions  a r e  l i k e  in Northern Alberta a t  t h a t  time o f  the  year ,  

'Table> 1 --- Sumnwr ih sc>rva t ions  1987 of P e t e r  Brown. 

1 ) C i  t c 

May 23-24 
23-24 
23-24 

J u l y  19-20 
19-20 
19-20 
19-20 
20-1 I 
20-2 I 
20-7 1 
20-2 1 
2 0 - 2  i 
21-22 
2 1-12 
2 1-22 
21-12  
2 3-24 
23-24 
23-24 
23-24 
23-24 
24-25 
24-25 
24-25 
24-25 
24-25 
2h-25 

P 

L O C  

P Q L ,  
MQL 
MQI, 

s MO 
SMO 
S MO 
SMO 
SllO 
S MO 
S I.10 
SMO 
SMO 
SMO 
SYO 
SXO 
SYO 
SMO 
SMO 
SllO 
SMO 
SbIO 
SMO 
SblO 
SMO 
SIIIO 
s 13 0 
SMO 

PI___ 

11 m ti m 05 25 -06 25 
06 25 -07 25 
07 25 -08 25 

21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 35 --0 1 3 5 
20 45 -21 45 
2 i  45 -22 45 
22 45 -23 45 
23  45 -00 45 
00 45 -01 45 
20 45 -21 45 
21 45 -22 45 
22 45 -23 45 
23 4 5  -O[I 45 
22 1 5  - 2 1  15 
23 15 -00 1 5  
00 115 -01 15 
01 1 5  -02 15 
02 15 -03 I5 
20 45 -21 45 
21 45 -22 45 
2 2  45 -23 45 
23 45 -00 45 
00 45 -01 4 5  
01 45 -02 45 

- 
T P f f  

0.99 
0.98 
0.96 

0.97 
0.97 
9.74 
0.97 
0.97 
0.97 
0.97 
0.48 
0.97 
0.98 
0.94 
0.68 
0.97 
0. 98 
0.96 
0.81 
0.98 
0.25 
0.97 
0.95 
0.96 
0.79 
0.92 
0.97 
P 

- 
Lrn 

5.4 
5.9 
5.6 
6.4 
6.4 
6.2 
6.3 
6. 1 
6.2 
6.2 
6.2 
6.2 
6.1 
6.2 
6.2 
6. I 
6.1 
6.2 
6.3 
6.2 
6.2 
6.1 
6.2 
6.2 
6.3 
6.3 
6.2 
"W 

F 

1 .0 
I .0 
1 .0 

I .0 
1 .0 
1 . 1  
1 . 1  
1 .0 
1 .0 
1 .0 
1 * 0 
1 .0 
1 .0 
I .0 
1 . o  
I . 0 
I .0 
1 . o  
1 .0 
1 .0 
1 . o  
i .D 
1 .0 
1 .0 
I .o 
I . 0 
1.0 

Showers 

2A, 1C 

2P, IA,3C 

1 A  
2P, 1A,3C 
4P,5A71C 
1A,2C 
4P, I A ,  1 C  
1A 
3 A ,  3 C  
6P,2A, IC 
3P, 1 A  
7P ~ 1 A ,  2C 
4P,4A, 3 C  
5P, 3C 
5 P , 3 A ,  2C 

2A,2C 
3A 
2P, 4A, 2C 
2P, IA 
6 P ,3 A ,  2 C: 
YP,LA, I C  

lP,2C 

IP,3C 

Spor 

2 
3 
4 
9 
5 
4 
9 
12 
8 
7 
2 
10 
9 
14 
6 
9 
8 
6 
10 
9 
5 
8 
1 1  
9 
8 
10 
5 
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Table 2 (continued) 

l a te  

J u l  25-26 
25-26 
25-26 
2 6-2 7 
26-27 
26-27 
26-27 
26-27 
26-27 
27-28 
2 7-28 
27-28 
27-28 
27-28 
27-28 
28-29 
28-29 
28-29 
28-29 
28-29 
29-30 
29-30 
29-30 
30-3 1 
30-3 1 
30-3 1 
30-3 1 
30-3 1 

lug 11-12 
12-13 
12-13 
12-13 
13-14. 
14-15 
14-15 
14-15 
22-23 
22-23 
22-23 
22-23 
23-24 
23-24 
29-30 

;ep 12-13 
12-13 

LOC 

SMO 
SMQ 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SMO 
SM0 

MQL 
MQL 
MQL 
MQL 
MQL 
MQL 
MQL 
MQL 
MQL 
MQL 

MQL 
MQE 
MQL 

MQL 
MQL 

____B 

Period (UT) 

23 40 -00 40 
00 40 -01 40 
01 40 -02 40 
20 45 -21 45 
21 45 -22 45 
22 45 -23 45 
23 45 -00 45 
00 45 -01 45 
01 45 -02 45 
21 05 -22 05 
22 05 -23 05 
23 05 -00 05 
00 05 -01 05 
01 05 -02 05 
02 05 -03 05 
21 45 -22 45 
22 45 -23 45 
23 45 -00 45 
00 45 -01 45 
01 45 -02 45 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
20 55 -21 55 
2i 55 -22 55 
22 55 -23 55 
23 55 -00 55 
00 55 -01 55 

06 25 -07 25 
07 35 -08 35 
08 35 -09 35 
09 35 -10 35 
08 40 -09 40 
05 00 -06 00 
06 00 -07 00 
07 00 -08 00 
5 20 -06 20 
6 20 -07 20 
07 20 -08 20 
08 20 -09 20 
07 10 -08 10 
08 10 -09 10 
05 50 -06 50 
04 15 -05 15 
05 15 -06 15 

h m  h m  
'eff 

0.97 
0.59 
0.96 
0.96 
0.94 
0.94 
0.94 
0.82 
0.81 
0.93 
0.98 
0.92 
0.98 
0.98 
0.45 
0.85 
0.95 
0.92 
0.75 
0.95 
0.93 
0.65 
0.75 
0.93 
0.93 
0.87 
0.86 
0.79 

0.90 
1 .oo 
1 .00 
0.32 
1 .00 

9 
1 

0.82 
0.96 
0.97 
0.37 
0.76 
0.95 
0.94 
0.91 
0.96 
0.48 

Lm 

6.2 
6.2 
6.1 
6.3 
6.4 
6.4 
6.4 
6.4 
6,3 
6.2 
6.3 
6.3 
6.2 
6.2 
6.1 
6.2 
6.3 
6.3 
6.3 
6.2 
6-2 
6.2 
6.2 
6.0 
6. I 
6.2 
6.2 
6.3 

5.3 
5.1 
5 , l  
4 , 7  
5.7 
6. 
5 .  
5.3 
6 .4  
6.5 
6.5 
.5 

6.2 
6.2 
6.2 

6.0 
5.7 

ss____ 

F 

k .O 
I .0 
1 .o 
1 .O 
1 .O 
1 - 0  
1 .0 
1 .0 
1 .  
1 .  
I .  
1 .  
1 .O 
1 .O 
1. 
1. 
1. 
1 .0 
1 -0 
1 .o  
1. 
1 . 1  
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The streams covered in the above observations, are the Perseids ( P ) $  the 6-Aquar- 
ids ( A ) ,  the a-Ca ricornids ( C )  and the K-Cygnids ( K )  

The observations were done a t :  
Maqua lake (56'23' N ,  111"16' W) (MQL) 
Saint-Mfchel-1'Observatoire (43'55' N, 5"55l E) (SMO) 

On the following page, a magnitude d i s t ~ i b u t i o n  i s  
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Figure  ---- The observ ing  team a t  Saint-Michel-1'Dbservatoire,  
Haute-Proveuce, France a F r m  1 e f t  to r i g h t  : P a u l  
Koggi-mans, Di rk  Larirenr , Chr i s t i an  S t e y a e r t  Glenn 
T i i  k e r  and  PetPr B r o w n ,  

We wi.1uid 11:,e yoiJ our - i I ? V i t E .  O i l  tf! s u b s c r i b e  t o  r n : ~ ~ . , t ,  A n n u -  
a7 ra tes  are  3.95 kiSD per year i n  the Uni t ed  S t a t e s .  ~~~e~~~ s iptions are 
6.00 USD per year by surface mail ~ ~ n ~ l ~ ~ ~ n ~  Canad 
a i rmail .  Make a11 checks and money orders payable teor News and mail t o  

e ,  3.x. 1062, Cx??/aha.l, -?I, P??17: 

d 9*00 USD per year by 

hoto 
A!rurc Gyssc 
4s you cdn see yiiiirse I F, we i n t e n d  t o  p i l D 1 i ~ l . i  phot-oO'~ :-egirlarly i n  ;'! . Therefore 
we invi te  ~~~h~~~ to send us relevant b l ack  a n d  w h i t e  ~~~~~~~a~~~ ( p r i n t s )  f o r  
pub1 icat ion.  Also ,  i f you ~~~~1~ have a nice ~~~t~~~~~ f a r  the cover please send 
i t  t o  us; we tire r inm- ing  o u t  o f  s t o c k !  
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Casper ter Kuile 

----- 1. Obiectives ------------------ and history 
Most o f  those who receive this  announcement probably know about the Internatio- 
nal Meteor Weekends. To those who do n o t ,  we shall briefly explain the purpose 
of these weekends. 
The main purpose of t h i s  meetings of  meteor workers from a l l  over Europe i s  the 
exchange o f  resul ts ,  experiences, methods of reduction and so on. Also the meet- 
ings are intended t o  get i n  touch with other meteor workers. On the off ic ia l  pro- 
gram are ,  among other things, lectures by participants,  poster presentations, a 
bra in tank-d i  scussion and presentations by some observer-groups. 
I n  the past, meteor weekends were held a t  the following locations: 

June 1979: Bonn (F.R.G.) 
November 1980: Miinc hen (F.R.G.) 
February 1982: Hasse 1 t (Belgium) 
May 1983: Denekamp ( t h e  Ne the r l ands )  
February 1985: Violau ( F . R . G . )  
October  1986: Hingene ( Be 1 g ium) 

The 1988 event i s  the seventh international meeting t h a t  will be organized since 
the f i r s t  meteor weekend in B o n n .  The response t o  the weekends has been grow- 
i n g  ever since, reaching a climax a t  Hingene, which was organized by the Meteor 
Section o f  the V V S .  Some 50 people attended this h i g h l y  successful weekend. 

2 .  The organizers o f  the 1988 Meteor Weekend 
The International Meteor Weekend 1988 w i l l  be organized by HASA. The organiza- 
tion was given t o  them a t  the previous weekend i n  Hingene. "HASA"  stands for 
"Astronomical Society of  the c i ty  of  Hengelo". HASA i s  a well known g r o u p  of 
young amateur astronomers. Many HASA members are dedicating of l o t  of  the i r  
time t o  meteor observing. Most observations take place a t  the meteor observa- 
tory  "Buurse". Buurse i s  a l i t t l e  village near the German border i n  the Sou th  
o f  Twente. The organizing committee consists of  Frank Witte, Mark van Rossum, 
Jan Lanzing  and Casper t e r  Kuile. 

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

3. Date a n d  elace o f  the International Meteor Weekend 1988 
The meteor weekend s t a r t s  on Friday March 25 ,  1988. Arrival o f  participants i s  
expected between 14h and 18h. The conference will be closed on Sunday March 27 
a f t e r  lunchtime. 
The meteor weekend w i l l  take place i n  "Erve het Hulsbeek" near Oldenzaal about  
20 km from the German border. "Erve Het Hulsbeek" i s  p a r t  of  a large recreation 
area. I t  i s  located i n  one o f  the f ines t  parts of the Netherlands, called Twente. 
So, i f  the weather i s  f ine ,  i t  - is  possible t o  go for a walk i n  the woods. 
"Erve het Hulsbeek" was formerly a farmhouse, b u t  has been reconstructed i n t o  a 
conference place. The restaurant, located a t  ground level i s  decorated i n  an 
oldfashioned s ty le  while the donference room, which i s  a t  the f i r s t  f l o o r ,  i s  
pretty modern. The sleeping f a c i l i t i e s  are i n  the former stable.  

------------ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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F i g u r e  1 --- The s i t e  of t h e  1988 I n t e r n a t i o n a l  Meteor  Weekend. 

Per November 8 ,  some 30 people have already expressed the i r  interest  t o  attend 
the International Meteor Weekend in 1988. The number of  participants staying 
overnight a t  "Erve het Hulsbeek" i s  limited t o  52 .  However, when more than  52 
people regis ter  for the 1988 event, we will take care of other accomodation 
fo r  them. A t  maximum the conference roon can accomodate 60 people. I f  more 
t h a n  60 people regis ter ,  we shall have t o  move t o  an a l ternat ive conference 
room about  1 km away from "Erve het Hulsbeek". 

3 .  c----- Program --- 
The of f ic ia l  language of  the conference i s  English. We hope th i s  wi l l  n o t  be 
a problem for the participants. 
The program has n o t  yet been determined i n  f u l l  
are  roughly as follows: Friday evening, we shall move t o  the nearby cafe 
annex conference room t o  relax a f t e r  the s t ress  of  your journey. Saturday 
will be f i l l ed  w i t h  lectures,  s l ide s e t  demonstrations and  a l l  other ac t i -  
v i t i e s .  On Saturday evening, the b r a i n t a n k  discussion wi l l  take place i n  
the same cafe where we spend Friday evening. I t  i s  possible here t o  have a 
d r i n k  a t  moderate prices; these refreshments are n o t  covered by the subscrip- 
t ion fee.  
A certain number of participants have already offered t o  present a lecture. 
You can participate i n  one of the following ac t iv i t ies :  lecture presenta- 
t ions,  s l ide presentations, poster presentations, video presentations, com- 
puter program demonstrations, expositions and  sale stands. 
If you p l a n  one of  the above mentioned ac t iv i t i e s ,  you can give detailed i n -  
formation on the subscription form which w i l l  be send t o  you when you make 
your reservation. 
Whenyou have any ideas t o  make th i s  international meeting s t i l l  more success- 
f u l ,  please do n o t  hesitate a n d  inform the organiz ing  committee! 
A few months a f t e r  the Meteor Weekend, a booklet will be published including the 
text of the lectures held there.  I f  you are n o t  able t o  attend the I.M.W. 1988, 
you can write an  a r t i c l e  for  the proceedings. Just inform the o r g a n i z i n g  committee 
q b o u t  your plans! 

e headlines of i t  
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Figure 2 --- Detlef Koshny in discussion with Carl Johanninck at the 
International Meteor Weekend 1986, at Hingene (Belgium). 

We have managed t o  keep the subscription fee very low: for the whole weekend, you 
pay only 70,- N L G  (Dutch guilder).  For t h i s  bottom-level price, you get: dinner on 
Friday and Saturday, breakfast and lunch on Saturday and Sunday and a bed for two 
n i g h t s .  I t  i s  also possible t o  arrange sleeping f a c i l i t i e s  yourself, in which case 
the price for the weekend will be only 50,- N L G .  
Reservations can be made now. Please write a reservation l e t t e r  and send i t  t o  
Mark Van Rossum (address below). Be sure t o  include your fu l l  address. I n  return 
you will  receive a subscription form, w h i c h  you have t o  complete and  then send 
back t o  Mark van Rossum. Anyone who has registered for the weekend wi l l  also re- 
ceive detailed information on how t o  reach "Erve het Hulsbeek", 
We request participants from Eastern Europe t o  contact Frank Witte as soon as pos- 
s ib le  (address below). We shall then send you an off ic ia l  invitation for the week- 
end. A 7 1  your expenses i n  the Netherlands, including the Saturday n i g h t  drinks, 
will be paid for by the organizing committee. 

---- 5. Sgonsoring ------- 
We are grateful t o  Elsevier Science Publishers for the i r  financial support. Of 
course, modest donations t o  help cover expenses will be appreciated.If you would 
l ike t o  sponsor th i s  event, or, i f  you know someone who wishes t o  do so, please 
contact the organizing committee. 

6 .  More information a b o u t  the International Meteor Weekend 1988 
Send a1 1 your correspondence, including your reservation l e t t e r  t o :  
- for Eastern Europe only: Frank Witte, Enschedesestraat 105, NL-7551 BK HengeZo, 

the Netherlands; 
- for  a l l  other countries: Mark van Rossum, Pierre Monteuxstraat 76, 

Every person having attended one of the previous weekends, wi l l  receive a news- 
l e t t e r  w i t h  more detailed information,  Also ,  we shall be able t o  t e l l  you more 
i n  the next issue of WGN. HASA wishes you a wonderful, bright New Year! 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NL-7558 EB Henge lo, the NetherZands a 
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Promised f o r  some years, planned a t  the 
~ n t e r n a ~ ~ ~ n a ~  Meteor Meekend in Hingene, 
~ ~ t o ~ ~ r  1986. Today i t  i s  ready ... ! 
150 pages o f  detailed information on ge- 
neral topics o f  meteors, h o w  t o  observe, 
how t o  ~ ~ r n p o ~ e  magnitude dis t r ibut ions,  
how t o  compute ZHR profi les ,  what  i s  the 
double count  method? 
A ~ t e ~ ~ j ~ ~  i s  a l s o  paid t o  f i reba l l s  and  

o p i c  work. L a s t  b u t  n o t  l eas t ,  a de- 
w o f  a l l  major meteor showers, 

the i r  character is t ics ,  their  history a n d  
t h e i r  nature i s  given. 
Order t h i s  book; only 350 BEF post paid! 


