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About an Internati ganizat ion 
U 

compiled by Paul Roggemans 

The I n t e r n a t i o n a l  Meteor Organization sounds most promising. You c e r t a i n l y  seem 
t o  have answers f o r  a l l  t h e  p i t f a l l s  t h a t  could th rea ten  t o  des t roy  such a con- 
c e p t .  I wouZd l i k e  t o  l e t  you know t h a t  t h e  N.A.P.O. Meteor Sec t ion  w i l l  g i v e  
our whole-hearted suppor t .  Regarding t h e  counc i l  o f  profQssionaZ and amateur 
s p e c i a l i s t s ,  I WOUM be honoured t o  be a candidate  f o r  e l e c t i o n  t o  i t .  However, 
I must know what t h i s  will e n t a i l ?  The b i g g e s t  drawback f o r  me a t  p r e s e n t  are  
f i n a n c i a l  cons idera t ions .  I f  I would need t o  t r a v e l  overseas a s  p a r t  o f  my d u t i e s ,  
I would r e l u c t a n t l y  have t o  withdraw my candidature .  I b e l i e v e  t h a t  sometime i n  
the  f u t u r e  circumstances will change and I w i l l  be ab le  t o  come and v i s i t  you 
and your co l leagues .  But u n t i l  t h a t  t ime ,  I am going t o  have t o  be con ten t  t o  
s tag where I am. 

liegarding your concern w i t h  groups t h a t  are unwi l l i ng  t o  be p a r t  of  t h e  Organi- 
z a t i o n ,  what I suggest  i s  t o  carry on, proceedings t h e  way ue know t h e y  should 
oe done without  them. We should never invoke h o s t i l e  f e e l i n g s  aga ins t  them and 
136 should l e t  them laow t h a t  when they  are ready t o  j o i n  we wiZ2 accept  them. 
In t h i s  way, t here  is no b i t t e r n e s s  or  s t r i - f e .  h/e simply g e t  t h e  j o b  done and 
2hese groups will come t o  r e a l i z e  they  ore miss ing  out  i n  a good t h i n g  and even t -  
u a l l ?  WilZ j o i n .  A l l  it is going to take is pa t i ence  and perseverance.  

J e f f  Wood (Australia, Jan 21, 1988) 

1 am v e r y  happy t o  hear about t he  new Organizat ion LJGU are s e t t i n g  up i n  Ewope .  
od can count on my f u l l  suppor t .  Flease keep  me up t o  date  on t h e  formation o f  

c; e s rgan i za t ion .  
Pe te r  Brown (Canada, Jan 11, 1988) 

i t  i s  usecul  t o  c rea te  observing p r o j e c t s  f o r  t h e  s tudy  of c e r t a i n  meteor 
3 .  Further  it is necessary t o  arrange anxrcr:z,ce of data .  h7e o f t e n  have ob- 
i o n c l  ma ter ia l  Srom some years  a g ~  concerning a c e r t a i n  shouer which comes 

1 .  

ii.ltc our a t t e n t i o n  l a t e r .  For in s tance  zo'e are ??oZ Zooking through our data f o r  
ear l - ier  A u r i g i i  r e s u l t s .  khat cio you think.  t4e .future meteor organ i za t ion  
::;lo;iid get fm a s t a t u s ?  Khen I sen t  t h e  annuaZ rappcr t  c j  OUT A r b e i t s k r e i s  t o  

crganizatiox. I hope t o  ge t  a p o s i t i v e  r e a c t i o n  on t h i s .  Otherwise tlie pos- 
' e  Luiturbun6, I mentioned the  prokZem, and t h a t  ue should work w i t h i n  such 

l i t 9  (35 i n d i v i d u a l  meribershiLp should be admi t ted .  A connect ion ( o r  a t  l e a s t  
L! $ocCi cooperat ion )with t h e  I A U  Commission 22 is important ,  t o  produce r e s u l t s  
i e t e r e s t i n g  f o r  p r o f e s s i o n a l  meteor astronomy. Rut ue a l s o  have t o  t h i n k  about 
new members, t h e i r  t r a i n i n g  and educat ion,  n o t  on ly  b y  good mater ia l s ,  b u t  b y  
observing camps. Further  ques t ions  of a h i n i s t r a t i o n  of t h e  in tended  organ i za t ion  
have t o  be c l e a r :  who can j o i n  i t ,  and how? h4at about t h e  leadersh ip?  While 
some par%s should be " s ta t ionary"  (arch ive ,  FKDB, p u b l i c a t i o n s ,  IdGN), somc 
o ther  par ts  are no t  n e c e s s a r i l y  f i x e d  to a c e r t a i n  l o c a t i o n .  May be i t  i s  good 
to crea te  some d i v i s i o n s  f o r  v i s u a l ,  pho bographie, radar observat ions ,  a " f i r e -  
ball. cen tre" ,  . . . 

Jiirgen Rendtel (DDR, Jan 9 ,  1988) 
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L support t he  idea  o f  a worldwide meieor organ i za t ion ,  I t  is needed t o  preven t  
f omia t  problems such as  t h e  one t h a t  occurred w i t h  t h e  1986 Perseids  between 
huropean and Canadian observers .  I t  ?'s sense l e s s  n o t  t o  have i n t e r n a t i o n a l  
standards whereas all data could be used und d i r e c t l y  compared without  correc-  
t i o n .  I douZJ hope t h a t  rrih feZZow meteor observers  i n  the  United S t a t P s  w ~ ~ l d  
support such a p l x n  but  I know t h a t  many of them are stubborn and w f u s e  any 
neu standards t h a t  may be proposed. Me will see  uhat  happens. 

Robert Lunsford (USA) 

m Observer's a e 8 
Paul Roqg ernans 

1. Introduct ion 
S h o r t  n ights  a t  the  rjorthern Hemisphere, l o n g  n ights  a t  the  Southern counter- 
p a r t !  For b o t h  t he re  i s  work t o  be done on some poorly k n o w n  showers. Use 
each opportuni ty  o f  a c l e a r  n igh t ;  t he re  a re  t o o  few observers!  

T a b l e  - Moonl igh t  and  o b s e r v i n g  c o n d i t i o n s  i n  May-June 1988 

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

I Date I k  Date  I k 

F r i d a y  A p r i l  29 
F r i d a y  May 6 
F r i d a y  May 13 
F r i d a y  May 20 
F r i d a y  May 2 7  

0 .91+  F r i d a y  J u n e  3 
0.82- F r i d a y  J u n e  10 
0.11- F r i d a y  J u n e  1 7  
0 . 1 7 +  F r i d a y  J u n e  24 
0,80+ F r i d a y  J u l y  1 

0 . 9 2 -  
0 . 2 1 -  
0 .07+ 
0 .65+  
0 .98 -  

New Moon: A p r i l  1 6 ,  May 15 ,  J u n e  1 4 ,  J u l y  13 
P i r s t :  Q u a r t e r :  A p r i l  2 3 ,  May 2 3 ,  June  2 2 ,  J u l y  2 2  
F u l l  Moon: May 1 ,  May 3 1 ,  J u n e  2 9 ,  J u l y  29 
Last Q u a r t e r :  May 9 ,  J u n e  7 ,  J u l y  6 ,  Augus t  4 

The i l luminated p a r t  of the  moon i s  always given f o r  0" U T  on the da te  ind ica t ed .  

2 .  - - - - - - - - -__ -_ - -__  Shower a c t i v i t y :  TI-Aquarids _ _ _ _ _ _  
The f i r s t  major shower o f  t h i s  per iod ,  the n-,'iquarids have a rad ian t  favorably 
placed f o r  southern observers .  For people n o r t l i  o f  45" northern l a t i t u d e ,  t he  
r a d i a n t  r i s e s  in  the  eas t e rn  sky when t w i l i g h t  begins .  Moonwise, the  q-Aquarid 
a c t i v i t y  1988 wi l l  be hampered by the moonlight t h a t  wi l l  be d i s tu rb ing  during 
each n ight  of the  n-Aquarid a c t i v i t y  per iod.  Whether or n o t  the  observed n-Aqua-  
r i d s  wi 1 1  s u r p r i s e  the  observers ,  wi 1 1  be reported in  wslj. q-Aquari d photographs 
a r e  most valuable t o  expand the  Photographic Fleteor Data Base. 

3 .  Minor showers: a -Score i id s ,  S a g i t t a r i i d s  a n d  June-Lyrids 
Regular observers  wi l l  from t o  time no t i ce  medium slow meteors r a d i a t i n g  from 
a r ad ian t  complex near the  e c l i p t i c  in the  c o n s t e l l a t i o n s  o f  Scorpius a n d  Sa-  
g i t t a r i u s .  The a c t i v i t y  level  i s  r a the r  low without any remarkable maxima, b u t  
the  per iod o f  v i s i b i l i t y  i s  very long. Visual observers  may help t o  g u a r d  t he  
a c t i v i t y  a n d  photographic work may produce the  f i r s t  photographed member of  
t h i s  shower f o r  the  P M D B .  

- - - - - - - - - - - _ - _ - _ _ _ _ _ _ _ _ I  ----I-_- _ _ _ _ _ _ _ _ _ _ _ _ _ _ l l _ _ _ _  _- - -  



Much Iias been discussed about the June-Lyrids i n  1959 a n d  the f i r s t  years of the 
7 0 ' s .  June-Lyrids were reported w i t h  l ow  r a t e s  i n  1969, b u t  have disappeared 
s ince many years .  The question i s  whether th i s  was a temporary shower, o r  have 
observers become more careful and c r i t i c a l  when ident i fying assumed minor shower 
a c t i v i t y ?  Check the a c t i v i t y  around June 16 and l e t  WGlV know a b o u t  your conclu- 
s ions!  
Also, read the Handbook Visual Meteor Observations i n  order t o  make useful ob- 
se rva t i  ons ! 

The q-Aquarids 19 

The results of the Australian observations of the q-Aquarids are presented. They were found to  be less active 
than in previous years. 

1987 has  seen Australian meteor observers obtain an excel lent  s e t  of data on the 
rl-Aquarid meteor stream. The 1987 0-Aquar id  watch commenced on the morning of 
Apri l  27-28 and covered 11 nights from this  date u n t i l  May 08-09 when the moon 
a n d  poor weather prevented fur ther  observations being made. 15 people par t ic ipa ted  
i n  the pro jec t ;  they were coming from 3 Australian S ta tes  and  carrying out 61 
man hours of observations.  The people who took par t  in the 1987 n-Aquarid watch 
were as follows: 

Maurice Clark ,  J e f f  Wood, Cra ig  Hinton,  Andrew Whitney, J u s t i n  Whitney, 
Darren Ferdinando, David Cake, Meeghan Clay,  Jenny Bal l ,  Fiona Cowie, 
Louise Cockeram, Michel le  T reasu re ,  Brian Macauley, Nicholas  Harvey, 
Chr is  Na to l i .  

The a c t i v i t y  of the n-Aquarids i s  shown below: 

'Table 1 --- 0-Aquarid r a t e s  i n  A u s t r a l i a ,  1987.  

Date N r .  Obs. ZHR 

Apr 27-28 5 8.0 2 2 . 5  
28-29 4 7.5 3 .5  
30-3 1 3 1 2 . 3  1 . 4  

May 01-02 6 13.1 2 .5  
02-03 18 19 .8  2.5 
03-04 6 2 0 . 5  5 . 4  

Date 

May 04-05 
05-06 
06-07 
07-08 
08-09 

25 .7  f 7 . 7  
2 4 . 3  7 . 9  
34.0  8 . 2  
2 4 . 7  13.0 

Q u i t e  c l e a r l y ,  the 1987 n-Aquarids were not as a c t i v e  as i n  previous years ,  the 
best r a t e s  being obtained on May 06-07, Why the recorded a c t i v i t y  should be on- 
ly  65% t h a t  normally seen i s  a mystery and w i l l  need f u r t h e r  inves t iga t ion .  
On the next page, we give a magnitude d i s t r i b u t i o n  f o r  the 0-Aquarids. 1202 11- 
Aquarids between -4 and i-5 gave an average magnitude o f  2.56 and  an r-value of 
2 . 5 2 .  
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Table 2 --- Magnitude distribution of the 0-Aquarids in Australia, 1987 

The following color distribution i s  for  537 0-Aquarids of magnitude t2 or b r i g h t -  
e r :  

Red 0.9% 
Orange 5.2% 
Yellow 39.3% 

White 49.2% Blue 3.9% 
Green 1.5% Violet 0 . O %  

n-Aquarid meteors frequently produce t r a ins .  This year was no exception with 
36.1% of a l l  n-Aquarid meteors seen having a t r a i n .  Most of these were of short  
duration, though there were a couple of exceptions with the longest being pro- 
duced by a -4 f i reba l l  t h a t  lasted for  14 seconds a f t e r  the meteor i t s e l f  had 
disappeared from view. 

The v-Aquarids 1987 in 
Gilberto Klar Renner 

The  results of t he  Brazilian observations of the q-Aquarids are  presented. 

For the third consecutive year , observers from P o r t o  Alegre watched the 0-Aquar- 
ids with re la t ive  success I n  1987, 14 people l iving in Por to  Alegre (Southern 
Brazil)  and  Fortaleza (Northeastern Brazil)  have participated in the observations 
during 10 nights. 
A l l  participants observed the eastern sky a n d  centered on 50" a l t i t ude .  A 
dist inct ion was only  made between q-Aquarids a n d  non-  II -Aquarids . All observers 
with exception of  Onofre DGcio Dalavia, used a tape recorder for  collecting the 
meteor d a t a  . 
On May 4 , dense clouds in Southern Brasil interrupted the observations , whereas 
observers in Northeastern Brasil were hampered by a s l i gh t  haze over the en t i r e  
sky . 
Ten participants in 1987 also recorded colors and  t ra ins  o f  meteors. 31.1% of  the 
n-Aquarids showed a t r a in .  
The brightest  n-Aquarid was seen on May 5 ,  next t o  the radiant ,  a f t e r  the actual 
period of observation. Luis Ant6nio d a  Silva Machado estimated i t s  magnitude as 
- 6 .  The meteor p a t h  had  a length o f  4"; the colors blue and  green prevailed. The 
meteor showed a c r i sh t  flash and  produced a greenish t ra in  t h a t  lasted for  10 
seconds. 
The participants in the 1987 n-Aquarid watch were: 

Southern Brasil: Carlos Arlindo Adib (CAA), Clarice Azevedo Machado 
(CAM), Darlan Morais (DM), Gilberto Klar Renner (GKR), Hil5rio Jos6 
Nunes (HJN), Luis AntBnio Reck de AraQjo (LARA), LuTs AntSnio da 
Silva Machado (LASM), Luiz Augusto Leitao da Silva (LALS), Luis Hen- 
rique Frota (LHF), Onofre Dgcio Dalgvia (ODD). 

f lortheastern Brasil: Francisco Carlos (FC), Edisio Oliveira Rocha 
(EOR), Eddie William de Pinho Santana (EWPS), Plinio Coelho de Ara- 
Gjo (PCA) . 
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The observations were carried o u t  a t  the following locations: 
Site 1: Canoas (urban area) 29'55' S 51'10' W 
Site 2: Praia de Fora 3 0 " 2 2 '  S 51'00' W 
Site 3 :  Fazenda Jh 34 Br-222 0 3 ' 3 4 '  S 39 '00 '  W 
Site 4 :  SEtio Kappa Crucis 30 '14 '  S 51'30' W 

The observations are summarized in Table 1, below. 

T a b l e  2 --- Brazilian observations of the 1987 q-Aquarids. 

Date (UT) 

Apr 27 
28 

!fay 01 
0 3  
0 3  
03 
0 3  
0 4  
0 4  
0 4  
0 4  
0 4  
0 4  
0 4  
04 
05 
05 
05 
05 
05 
06 
0 9  
09 
0 9  
09 
09 
09 
0 9  
10 
1 1  

Qbs 

ODD 
ODD 

ODD 
CAM 
DM 
GKR 
LASM 
CAM 
EOR 

EWPS 
FC 
GKR 
LASM 
ODD 
P CA 
DM 
GKR 
LAL S 
LASM 
ODD 
ODD 
CAA 
DM 
GKR 
HJN 
LARA 
LHF 
ODD 
ODD 
ODD 

07 30 -09 00 

07 30 -08 00 

0 6  15 -07 15 

0 7  30 -08 45 
0 8  00 -09 00 

1 .44  
1.20 

1 .39  
1.25 
0.50 
1.25 
0 . 6 6  
0.25 
0.75 
0 . 7 5  
0 . 7 5  
0 . 3 8  
0 . 6 8  
0 . 4 6  
0.75 
2 .00 
1 . 9 3  
2.00 
0.50 
1.80 
0 . 9 4  
1 .oo 
1.50 
1.45 
1 . 5 0  
1.50 
1.50 
0 . 9 2  
1 . 1 3  
0.92 
1111 

Lm 

5.5 
5.6 
5.7 
6.2 
6.5 
6.2 
6.2 
5.2 
5.2 
5.0 
5 .O 
5.2 
5.1 
5 . 3  
5.0 
6 . 3  
6 . 3  
6 . 3  
6 . 4  
6 . 6  
5.6 
5 . 8  
6 . 3  
6 . 3  
6 . 3  
6 . 3  
6 . 3  
6 . 6  
5 . 7  
5.5 
s__ 

F 

1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo  
1 . 1 1  
1 . 1 1  
1 . 1 1  
1 . 1 1  
1 . 1 1  
1 . 1 1  
1 .oo 
1 . 1 1  
1 .QO 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
I .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo  
1 .oo 
1 .oo 

h 

39O 
37 
39 
38 
31 
38 
4 4  
32 
3 8  
38 
3 8  
37 
39 
3 4  
3 8  
29 
29 
29 
18 
2 9  
22 
39 
34 
34 
34 
3 4  
34 
39 
39 
4 4  

- 

II 

II 

Aq 

7 
8 

36 
25  
10 
14 
13 
4 
8 
6 
3 
6 
12 
15 
4 

54  
3 9  
37 
1 1  
82 
25 
7 

35  
27 
20 
29 
30 
3 8  
4 8  
25 - 

- 
Spar 

59 
51 

9 1  
16 
8 
18 
18 
1 
5 
8 
8 
8 
7 
29 
10 
46 
38 
23 
1 1  
154 
47 
9 

35  
2 3  
19 
31 
28 
56 
85  
60 

The following magnitude distribution was obtained: 

Table 2 --- Magnitude distribution of the 1987 q-Aquarids in B r a z i l .  

200 meteors o f  magnitude +2 or brighter had their  colors estimated: 66.0% were 
yellow, 22 .5% were white, 2.5% were blue, 5 .5% were green and 3.5% were orange. 
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_-------------- 
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slow then i t  i s  PO 
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teor which i s  -is f 
fore the next p u l s  
o f  meteors which m 
recombination o f  e 
d a r  de tec tab i l i ty  
outside o f  the intended scope o f  t h i s  discussion. 
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I t  can be seen, then, t h a t  in or ude population of  ra- 
d a r  meteors i t  i s  necessary to  u ating a t  a much lower 
frequency t h a n  normally u t i l i zed .  t h i s  respect 
can be alleviated somewhat by usi n a back-scatter 
system, b u t  such methods also h a v  e need for  widely sep- 
arated transmission a n d  reception measurements o f  the 
zenith angle of the incoming echo section 4 for  a reference 
t o  some re su l t s .  
The suggestion of Greenhow t h a t  a be used t o  t ry  t o  detect  the 
complete influx of  small meteoroi t h a n  a milligram) into 
our atmosphere has more recently el iminary re- 
su l t s  indicated t h a t  Greenhow's c population of  
high-a1 t i tude  meteors was correct arch program. 
This program has been directed t o  
teors a t  HF ( 2  and  6 MHz), and  a1 es a t  a typical VHF 
meteor r ada r  frequency ( 5 4  MHz). 

h t  d is t r ibut ion o f  me- 

2 .  Observations 
The observational data presented here were a i l  collected b e a u t h o r  using ra-- 
dars s i tuated a t  the Buckland Park Research Stat-ia'on o f  the 
of  the University of Adelaide; t h i s  s ta t ion  l i e s  a50 o r t h  of Adelaide, 
which i s  a c i t y  o f  one million people on the Australia. Metecr 
research has been carried out a t  the Univ 1950 ' s , when 
Professor L .  Huxley arrived t o  take u p  the c h a i r  of Physa'cs; Dr. W.G. Elford has 
been act ive in th i s  research from the very o n s e t ,  a n d  has in the past been a 
president of Commission 2 2  (Meteors a n d  ~ n ~ ~ r ~ l a ~ ~ ~ ~ ~ ~  Dust) o f  the International 
Astronomical Union. 
Two d i s t i nc t  se t s  of equipment have been used o col lect  the data described here; 
b o t h  were or iginal ly  bui l t  for atmospheric s tu  i e s .  The 54 MWz VHF r a d a r ,  which 
will be described in more detail  in a f ture a r t i c l e  since i t  i s  a very useful 
t o o l  for  meteor astronomy as we71 a s  t h  meteor  physics covered here, consists 
of an  array of dipole antennas arranged in a square 80 meter on a s ide.  The save 
array i s  used for  b o t h  transmission a n d  reception a" meteor mode. Nominally 
one t i l t s  the beam (which has a half-power, half w i  f j u s t  105) t o  a zenith 
angle of a b o u t  3 0 ° ,  and operates the trans prf o f  1024 Hz. The re- 
turned  echo signals are detected by p ~ a s ~ - ~ ~ ~ ~ i ~ . ~ ~ ~  ceivers;  a preliminary 
smoothing of the signals i s  performed by parallel M rocessor systems and 
then the o u t p u t  signals are fed t o  a min i  c i s  used t o  analyze the 
d a t a  in real time. Since the d a t a  are b i n n e  ons of 1 km, and  
the antenna beam i s  so narrows i t  i s  p ~ s s i b  height of each 
meteor with a precision of less t h a n  2 km; pather  bet ter  t h a n  previous 
set-ups used elsewhere which depend upon b o t h  range an  zenith angle measure- 
ments, t h e  l a t t e r  being dependent u p o n  phase comparisons between two antennas 
o f  known separation. 

--------------- 
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A typical height dis t r ibut ion 

i n  Figure 1. The limiting r a d a r  
a t  t h i s  frequency i s  shown 

Figure 1 --- The h e i g h t  d i s t r i -  
bution of s p o r a d i c  meteors  observ-  
ed w i t h  a r a d a r  o p e r a t i n g  a t  54.1 
PHz. The l i m i t i n g  r a d i o  magnitude 
w a s  +9, The d a t a  p o i n t s  show t h e  
weighted number of  m e t e o r s  a t  

v 

WEIGHTEO NUMBER OF METEORS each h e i g h t  ( t h a t  i s ,  o b s e r v a t i o n -  
a1 s e l e c t i o n  e f f e c t s  have heen  removed and t h e  d i s t r i b u t i o n  h a s  been normal ized  
t o  u n i t y  a t  t h e  peak) .  The u n c e r t a i n t y  i n  t h e  individual meteor  h e i g h t s  i s  l e s s  
t h a n  2 km. The s o l i d  l i n e  i s  based on a t h e o r e t i c a l  model. 



magnitude for  these meteors, whi c future improvements i n  
the o u t p u t  power o f  the radar  are  nter meteors t o  be ob- 
served. The "weighted number of m in constructing th i s  dis-  
tr ibution I have removed varl'ous example, as the height 
increases the cross section t h  i s  illuminated by the 
r ada r  beam increases, so t h a t  m ea t h a n  would a t  a lower 
a l t i t ude .  I n  addition, l i tude i s  less  t h a n  a t  
shorter ranges for  mete . The d a t a  points have 
uncertainty bars plot te  ( i . e .  the length o f  
each b a r  i s  the square r o o t  of t h  erved a t  each height) ;  
as mentioned above, the indivi less  t h a n  2 km. The 
sol id  l ine shows the resu l t  of a f i t  t o  the d a t a ) ,  t h i s  
model taking into account the i n  section 1. The model 
will be described in d ear  in the Journal of 
Atmospheric and Terres 

This 54 MHz height dis t r ibut ion i 
other examples, see ( 4 , 5 ) .  The main points t o  note are  the peak a t  abou t  93 km, 
and the sparcity of meteor 
echo-ceiling for  such a ra 
Our second s e t  of equipment i s  a HF r a d a r  w 
6 MHz. Separate low-gain transmitting anten a t  the two frequencies, 
b u t  the same high-gain receiving antenna i s  ch. This antenna consists 
of a f i l l e d  c i r c l e  of dip such a large array i s  
needed since i t  i s  necessa i rectabl e beams. 
Due t o  the fac t  t h a t  a t  t h  
height of around 250 km) a e i s  transmitted one re- 
ceives back for  several mi 
ces between the F-region a f these echoes, the HF-radar, 
for  meteor observations, must be operated w 
used here, and  t h i s  low value means t h a t  even a t  6 MHz there i s  a d r o p  in 
the detectabi l i ty  o f  meteors above 120 km, model drop-off shown la -  
t e r  in Figures 3 and 4 .  
The separation of the d i p o  e r  ( i n  f ac t ,  precisely 100 yards) ,  
whereas the wavelength a t  e t e r .  Because of this the antenna 
acts  as a two-dimensional with beam maxima a t  the ve r t i ca l ,  
a t  a zenith angle of near 33" r t h ,  East, S o u t h  and  West, 
and near 51" a t  the i n t e r s t i t i a l  p o i n t s  ass .  By operating the r ada r  
a t  times when known showers are  act iv  miting the ranges from which 
data are  analyzed, i t  i s  possible t o  ividual meteor heights d i -  
rect ly  from the range since the echo ved in a beam of known zenith 
angle. However, there are  fur ther  l imitations w h i c h  make these observations 
d i f f i c u l t :  f i r s t l y ,  the existence o f  E-region ionization causes echoes which may 
be confused with meteor echoes; a n d  secondly, Radio  Australia broadcasts a t  t h i s  
frequency a t  a l l  hours except from 8 am t o  4 pm loc 1 time. Because of t h i s ,  ob- 
servations can o n l y  be made between these times, an there are few accessible 
showers available: the only well-known high-flux sh wers which can be used, in 
f ac t ,  are the Daytime Arietids a n d  c-Perseids ( i n  ear ly  June), the Daytime B- 
Taurids ( i n  l a t e  June) and the n-Aquar-ids ( i n  ear ly  May), with the l a s t  of these 
being observable only post- t ransi t .  I n  1986, I observed a l l  of these showers, 
although equipment malfunction curtailed t h e  @ - T a u r i d  campaign. 
As for  the 54 MHz radar, the incoming s i  are analyzed by an on-line mini- 
computer which i s  programmed t o  search f a r a c t e r i s t i c  meteor echoes ( f a s t  
r i s e  t o  a level s ign i f icant ly  above the n o i s  , with averaging t o  l imit  the e f -  
fec ts  of the noise and impulse s so incorporated). The d a t a  for  each 
recognized meteor are  stored, an  ten o n t o  magnetic tape for  analysis 
w i t h  the main-frame computers on the university cam us. The limiting magnitude 
for t h i s  6 MHz system i s  near t.6, a n d  the individual meteor heights are deter- 
mined t o  within 3 km. 

I l y  gained a t  VHF; fo r  

above 100 km ( a s  would be expected from the l o w  

can be operated a t  e i ther  2 or 

e ionosphere ( a t  a 

are  caused by mu1 t i  p l  e boun-  

f ;  a prf of 20 Hz was 



I40 

130 

I 120 

% 
+- 110 
3 

:: P 
100 

90 

80 

70 

ETR R@URRI@Se 1986 MRY 
f i  MHz METEORS 

0.2 0!4 0 : f i  O!E 1 1.2 I 
UEIGHTEO NUMBER OF METEORS 

Fig:sre 2 As f o r  F i g u r e  1 ex- 
cep t  for ri-Aquarids observed  w i t h  
a 6 mjz r a d a r .  The l i m i t i n g  magni- 
i:u,sle i s  4 ,  Points A and B a r e  
n o t  dile t o  meteors b u t  are  caused 
by e ~ l r . ~ e s  f rom a l a y e r  of spo r -  
a d i c  E--region i o n i z a t i o n  a t  a 
h e i g h t  of 1 1 2  km; f o r  d e t a i l s ,  
see the t e x t ,  I n d i v i d u a l  meteor  
heights a r e  measured t o  w i t h i n  
a36;ut 3 km. Note t h a t  i n  compar- 
i s o n  with F i g u r e  I ,  now many me- 
"ieojs BTP, detected above 100 km. 

Points A a n d  B a r e  i n  e r r o r ,  and are  d e t o  echoes f r o m  the s radi c E-region 
ionizat ion being confused w i t h  meteor choes: B b-fsults from 
na beam a t  a zenith angle o f  33" which arc3 cadsci'l 1 3 ~  t h e  spcr i c - t  a t  a height 
o f  112 k m ,  and  A i s  from sporadic-E a t  the s a w  k i g k t  caus in  echoes i n  the 
ver t ica l  antenna beam ( A  occurs a t  a height of 22 km = 112 km x CQS 3 3 " ) .  The 
features  t o  note i n  Figure 2 a re  t h a t  new the pesk o f  the L i o n  i s  above 
100 km, and a l s o  t h a t  meteors a r e  detected i r  s l l h s t a r i t i a l  riumbeirs r i g h t  u p  t o  
120 km. 

Figure 3 --- As f o r  F i g u r e  1 ex- 
for 3ayti .me A r i e t i d s  and C- 

eiid cieireors Erroneous p o i n t s  
a t  9! axii  112 km a r e  a g a i n  due t o  
sporzdic-E echoes. The s o l i d  cur-  

i s  ggaj.:: the r e ~ i ~ . l t  o f  a the-  
c e e t i ~ a l  nodel and i s  not an ex- 

to the d a t a :  t h e  
model t e n d s  t o  f o l - -  
bows t h a t  t h e  model .,. - 

1.52 r e a i r s c l c ,  
704 I / 

0 0.2  014 0 ! 6  0 . 8  I. i . 2  1 . 4  
WEIGHTED NUMBER OF METERRS F- igure  3 i s  -the 6 MHz height d i s -  

ti.*< bi: t ion fc~r  the combined d ay t i  - 
me Ariet id  and i-Perseid showers, which caninot be scpai-ated w i t h  th i s  equipment. 
The so l id  l i n e  i s  a g a i n  a theoret ical  model which S ~ D W S  a reasonable f i t  t o  the 
d a t a .  As in Figure 2 ,  sporadic-E pollutes t h e  iiieteor d a t a  at; 93 a n d  112 km. The 
two showers contr ibut ing t o  Figure 3 have v e l o c i t i e s  o f  a b o u t  2 7  a n d  37 km/s, 
whils t  the q-Aquarids ( s e e  Figure 2) have a velocl"ty o f  a . b o u t  65 kmn/s. Although 
the i n t r i n s i c  heights o f  meteors are  expected t o  go inpwards w i t h  a" 
veloci ty ,  in f a c t  i t  turns  o u t  t h a t  for  HF equipment such as  t 
d i s t r i b u t i o n s  s h o u l d  n o t  change appreciably w i  t h  v e l o c i t y  s i  M G  
predominate. T h u s ,  there  a re  no gross differences b e t ~ e c n  the 
2 a n d  3 .  As i n  Figure 1, i t  appears t h a t  t h e  simple t h  o r e t i c a l  rnodel used t o  
predict  the response o f  the r a d a r  g i v e s  r e a s ~ n a b l y  goo 
se rva t ions ,  
Unlike the 6 MHz r a d a r ,  a t  2 MHz, o b s e r v  
in the daytime there  i s  t o o  much E-regio 
be picked o u t  from the other  types o f  ec 
col lected between about 3 a n d  7 am local time, ce i t  takes several hours a f -  
t e r  sunset u n t i l  the amount o f . i o n i z a t i o n  has 
As mentioned above, much the same set, o f  
MHz, except t h a t  instead of  u s i n g  the f u l l  1 km f f l  c l e  o f  dipoles ,  now 
just  a few rows o f  antennas a re  ~ised S O  as  t o  nia.ke up an  inferometer. 

~ ~ ~ e e n ~ ~ ~ ~  with the ob- 

ns can o n l y  be niade a t  night s ince 
n i z a t i o n  t o  a1 low meteor echoes t o  
; -in f a c t  2 Mtiz data can only be 
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The height of each meteor can then be c a ~ c u l a t e d  from range a n d  zeni t  angle de- 
terminations,  b u t  only t o  a precisa'o of a b o u t  7 k ; nevertheless the overall  
height d i s t r i b u t i o n  i s  s t a t i s t i c a l l y  useful I F u l l  e t a i l s  o f  the techniques used 
here, and the many a d various headaches, a r  

X = UNRMBIGUOUS METEORS 

WEIGHTED NUMBER OF NETEORS 

meteors  a b l a t i n g  a t  a l l  a l t i . t u d e s  from 105 t o  

given i n  reference ( 8 ) .  
F i g u r e  4 --- The h e i g h t  d i s t r i -  
b u t i o n  of meteors  observed w i t h  
a 2 MHz r a d a r .  The l i m i t i n g  ra- 
d i o  magnitude i s  +7.  For t h e  
meaning of t h e  terms "unambiguous 
meteors"  and "ambiguous" m e t e o r s ,  
see t h e  t e x t .  I n d i v i d u a l  meteor  
h e i g h t  p r e c i s i o n  i s  about  7 km. 
The model ( s o l i d  l i n e )  i s  a rea- 
s o n a b l e  f i t  t o  t h e  o b s e r v a t i o n a l  
d a t a ,  e x c e p t  t h a t  above 110 km 
t h e  d a t a  o v e r l i e s  t h e  model: t h u s  
t h e r e  seem to be even more high-  
a l t i t u d e  meteors  t h a n  t h i s  model 
(which assumes e q u a l  numbers of 

140 km) p r e d i c t s .  It would appear  
t h a t  t h e  " r e a l "  peak i n  t h e  meteor h e i g h t  d i s t r i b u t i o n  i s  even above t h a t  shown 
i n  t h i s  f i g u r e ,  and may be n e a r  120 km. 

The 2 MHz height d i s t r i b u t i o n  s own i n  Figure 4 i s  c l e a r l y  rad ica l ly  d i f f e r e n t  
t o  the 54 MHz data i n  Figure 1. The peak n s a t  about 110 km, w i t h  many 
meteors being detected u p  t o  140 km. A t  h i  ude the data over l ies  the mo- 
d e l ,  which was based u p o n  an assumption of an equal number of meteors a t  a l l  
heights above 105km: thus i n  f a c t  the number o f  meteors continues t o  r i s e  above 
the peak, b u t  even a t  such a low frequency they cannot be detected since the 
t r a i n s  decay so s w i f t l y .  To repeat the coniment made above in connection w i t h  the 
6 MHz data ,  even though the veloci ty  of the q-Aquarid shower i s  much higher than 
most other  meteors, the simple model used here indicates  t h a t  an HF radar such 
a s  th i s  should demonstrate a height d i s t r i b u t i o n  which oes not vary appreciably 
w i t h  veloci ty;  thus the 2 MH2 height d i s t r i b u t i o  from observations of low- 
e r  veloci ty  showers (6,7) does n o t  appear d i f f e r  ha t  i n  Figure 4 .  I t  
should be understood t h a t  t h i s  i s  not  due t o  the cs of the ablat ion process, 
from which one would expect more h i g h  a l t i t u d e  m from a high-velocity show- 
e r ,  b u t  r a t h e r  i t  i s  due t o  the h e i g h t - ~ e p e n d ~ ~ t  f a c t o r s  which grossly e f f e c t  the 
amp1 i tude of the radar echo received. 

3 .  Discussion 
What a r e  the implications of these new observations? F i r s t l y ,  one should note 
t h a t  the prime motivation behind these experiments was t o  inves t iga te  the anoma- 
ly  which e x i s t s  in the f lux  versus mass curve of in te rp lane tary  s o l i d  p a r t i c l e s ;  
f o r  example, see references ( 4 , 7 ) ,  Br ie f ly ,  i t  has been found i n  the past  t h a t  
opt ical  meteor d a t a ,  giving information on the inf lux  of masses above about 
l o m 2  g ,  a n d  s a t e l l i t e  impact a n d  lunar exposure da 
i c l e s  a t  masses below about g ,  do not agree w i t h  the  f lux  derived from VHF 
meteor radars f o r  the mass range between these l i m i t s .  This has most often been 
explained as being due t o  the  f a c t  t h a t  the amount 
meteoroid i s  a strong function o f  i t s  veloci ty  ( a b o  thus i f  most 
meteors were o f  low veloci ty ,  then ma y would remai Contrary t o  
t h i s  we have suggested t h a t  in f a c t  t 
heights above the echo-ceiling o f  VHF- 
t e c t a b l e  u n t i l  now (6,7). I t  turns o u t  e i g h t  d i s t r i b u t i o n s  tend t o  
confirm t h i s ,  and confirmatory meas rements u s i n g  the powerful Jindalee over-the- 
horizon radar i n  central  Australia have proven this  to be t r u e ,  with the actual 
radar meteor in f lux  (masses t o  10e2 g )  bel'ng about 30 times higher than 

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

er ing the f l u x  of par t -  

f ionizat ion produced by a 

r i t y  of meteors ab la te  a t  
have  therefore  not been de- 
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previously t h o u g h t ,  and in l ine with the flux ex 
The to ta l  r ada r  meteor influx i s  thus fo ns per year,  and 
i t  dominates the total  mass influx t 
comes out t o  be 16000tons per year 
less  one includes a l s o  the infrequent bu 
pacts u p o n  ou r  planet ( 9 ) !  

Such an increase in the meteoroid influ 
other implications. Even w i t h  the previ 
roids there were d i f f i cu l t i e s  in explai 
in view of the f ac t  t h a t  we know the i r  
l o 4  t o  l o 5  years ( 6 )  ; i f  there a re  in f 
the disagreement becomes severe. I n  the 
time mentioned above for  meteoroids i s  
high veloci t ies  with the smaller zodiac 
shattered into smaller gra-ins which themselves r e p ~ e n ~ s ~  the zodiacal cloud 
( the  zodiacal l i gh t  i s  caused largely by the scat ter ing of sunlight by par t ic les  
of  diameters between 10 and  100 pm). ~ o ~ ~ v e r ~  i t  -is know resent theo-  
r e t i ca l ly  calculated supply of dust caused by the ~ r ~ a ~ u  
b o u t  9 times higher t h a n  i s  needed t o  maintain the z 
sent s t a t e  ( 1 0 ) ;  thus i t  very much appears t h a t  a t  present we have in the solar  
system a much larger number o f  meteoroids t h a n  i s  the long-term average. One 
possible explanation i s  t h a t  quite recently ( i @ e .  l e  
was a sudden increase in the number of G Q K P ~  
physically so t h a t  they are no longer obserw 
However, in th i s  decay they w o u l d  have produced a very l a r g e  population o f  me- 
teoroids, which would now themselves be decaying away so as do  bolster the zo- 
diacal dust c l o u d .  A fu l l  discussion of  t h i s  -is beyorid wh i s  intended here, 
b u t  i t  i s  tempting t o  suggest t h a t  these astronomical eve s may have been res- 
ponsible for  the l a s t  ice ages: the very l a q e  j r i c  material t o  
the Earth 's  atmosphere predicted in th i s  scenarl" reat ly  affected 
the chemistry of the atmosphere, a n d  hence the cl-lrnate. 

Illite data (8)  

-13  g t o  1 t o n )  which 
influx, t h a t  i s ,  un-  

cometary i m -  

4 .  Is  t h i s  a l l  en t i re ly  crazy? 
Many researchers will think t h a t  the resul ts  a n d  dedi.ictions presented here are 
en t i re ly  c razy ,  despite the fac t  t h a t  i t  a's c lear  t h a t  there must be a large u n -  
detected flux o f  meteoroids in the radar meteor mass range ( 4 ) g  a n d  also the 
cause of  t h e i r  non-detection was clearly d e ~ o n s ~ ~ ~ ~ ~ ~ ~  over a quarter o f  a cen- 
tu ry  ago  ( 2 ) .  I t  i s  also worthwhile t o  point o u t  t h  r a d a r  equipment used 
here i s  much more sophisticated t h a n  t h a t  used ? n  m y other countries: most 
meteor radars have simply used a continuous f i l m  o f  n osc i l  loscope display for 
recording meteor echoes, which w h e n  coppared t o  S ~ ~ ~ ~ ~ O P Q I J S  coherent averaging 
o f  complex echo signals with dedicated micrGprocessors and analysis in real 
time with a minicomputer i s  much the same a s  csmpar-ing the view of a galaxy 
through a small refractor  with the image obtained using sophisticated sol id-  
s t a t e  detectors behind a large Earth-orbiting telescope. Obviously the cruder 
devices will n o t  be able t o  discriminate many o f  the features of  the meteorit ic 
influx. 
However, there are other meteor observations which support the resu l t s  gained 
with the Adelaide radars. Jus t  t o  mention a d"ews the f l u x  o f  very f a i n t  optical 
meteors obtained using a very large telesco e i s  n o t  inconsistent with the high 
meteoroidal influx described here (11) ;  a i s  i n  the  optical regime, the heights 
o f  meteors as observed with a sensit ive t e l  vision system are observed t o  r i s e  
as f a in t e r  magnitudes are reached, indicating t h a t  for  meteor radars  with low 
limiting magnitudes an even higher proportion of  the f l u x  remains undetected due 
t o  the echo-ceiling e f fec t  ( 1 2 ) .  Forward-scatter e x ~ ~ r ~ m e n ~ s  made in Canada with 
a VHF radar  have also demonstrated a peak in the height 
100 km ( 1 2 ) ;  as mentioned i n  section 1,  forward-scatter 
some o f  the problem associated with the echo-ceiling o f  back-scatter set-ups. 

---------------__-I_-- ----- - 

tion well above 
es can overcome 



47 

Another type of r ada r  observati n o f  meteors 
t ion of the meteoroid i t s e l f  away from a sho 
using a powerful UHF radar  ~ f r e q u e n c ~  440 MH 
higher t h a n  usually found w i t h  VHF mete 
the Ottawa meteor radar also occurred a her a l t i tude  than the normal meteor 
"body-echoes'' ( 1 4 ) :  head-echoes are n o t  epti  ble t o  the echo-ceiling e f f ec t .  
I t  i s  n o t  only problems o f  meteor astronomy and physics t h a t  these resul ts  have 
a bearing u p o n :  there are a l s o  various p omena in atmospheric physics a n d  
chemistry which may be wholly o r  partial  un~erstood with the a i d  of t h i s  new 
insight into the ablation heights of  met may be mentioned here: fo r  
references t o  many papers describing current research in these areas, see ( 6 ) .  
F i r s t ly ,  i t  has for  some years been a problem t h a t  sp cecraft  observations show 
the presence of metal 1 i c  ions i n  the atmosphere a t  he ghts between 140 a n d  150 
km and  above. Now, the original source of these metall ic species must surely have 
been from incoming meteoroids; b u t  i f  the ions are observed above 140 km, whereas 
the meteoric deposition occurs almost en t i re ly  b OW 100 km, then one must ex- 
plain how the metals were transported upwards t h  a t  l eas t  40 t o  50 km. This 
has proved, a t  l ea s t  so f a r ,  t o  be an insoluble ver, the discovery 
t h a t  there i s  meteor ablation oeeurring a t  140 k 
deposited there d i rec t ly ,  provides an instant  solution t o  the problem. 
Secondly, a t  the same high a l t i t  des i t  i s  known r atmosphere "superro- 
ta tes" :  t h a t  i s ,  i t  rotates f a s t  r t h a n  does the a r t h  below, so t h a t  a t  
these heights the atmosphere spins in 
been a problem, and  several times i t  t h a t  the origin of the 
superrotation might be the meteoroida 
spin angular momentum t o  the Earth since they are in eccentric orb i t s  and there- 
fore possess more o r b i t a l  momentum t h a n  does an o b j  c t  in a c i rcular  o rb i t .  Again, 
t h o u g h ,  the problems with th i s  idea has been t h a t  i was believed t h a t  the mete- 
ors ablate a t  much lower al t i tude t h a n  the region o f  superrotation, a belief 
which the resu l t s  presented i n  Figures 1 to 4 show 'CO be incorrect.  
Another aeronomical problem which has r qirired an explanation f o r  some time i s  
the layer of sodium atoms which i s  obse ved, ~ ~ r ~ u ~ h  i t s  character is t ic  yellow 
glow, t o  ex i s t  close t o  an a l t i t  ~ There has been great d i f f i cu l t i e s  
in explaining the aniount of sodi t h i s  layerg based upon  our  know- 
ledge o f  the incoming mass o f  met a7 and the fraction of t h i s  which 
i s  sodium: in f ac t  i t  has even be a t  the sodium i s  supplied by 
upwelling from the s a l t  ( s o d i u t ~  c oceans! However, i f  in fac t  the 
mass influx of small meteoroids i a factor  of  t h i r t y ,  as has been 
suggested here, then the problem m layer i s  solved. 
The aim of t h i s  section has been do indicate br ief ly  t h a t  the observations ob- 
tained using the Adelaide r ada r  are:  
- understandable on the basis o f  w h a t  we know o f  the l imitations of VHF radars 

- in agreement with the resul ts  o f  other forms of meteor observation; and  
- o f  importance in solving various other long-standing problems of atmospheric 

I do not expect t o  be able t o  convince everyone immediately. Bertrand Russell 
once said something along the l ines o f  i t  being t h e  moat poorZy-founded views 
idzieh are the most StrongZy he 7,d a 

as been made i s  of the mo- 
diant and  towards the observer, 
e echoes are again from rather 
13) .  ~ead-echoes observed by 

e metall ic ions are 

s .  This again has l o n g  

meteoroids would provide 

for meteor observations; 

physics a n d  chemistry. 
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The Perseids 1 

The Perseids 19 -Union 
A .  Grishchenyuk, A .  Levina tcnd artynenko 

The results of Soviet observations of the 1987 Perseids are given. These observations were hampered by bad 
weather and full moon. A remarkably high activity was seen on the night of August 14-15, 1987. 

During the night o f  the Perseid maximum we h a d  fu l l  moon, haze a n d  an  almost 
en t i re ly  covered sky in the main s ta t ions between the F a r  East and the Crimea. 
Conditions were especially bad in the night o f  A u g u s t  12-13, so we can only 
indirectly judge the maximum shower ac t iv i ty .  From Augus t  11-13, the weather 
turned ou t  t o  be reasonable and  Perseids were observed in Simferopol, S u d a k ,  
Kirov. The next night observers were able t o  work i n  the settlements of Dal' 
negorsky ( F a r  East) ,  Novotroitsk (Donetsk region, Ukraine) and Solnechnaya 
Dolina (Sun Valley, Crimea) O n  August 14-15,Perseids were seen in Novotroitsk, 
Solnechnaya Dolina, S u d a k  and  Simferopol. 

I n  the night of August 11-12, 
we watched some shower ac t iv i -  
t-y in sp i t e  of the haze and 
f u l l  moon. According t o  ob- 
servations made in Kirov ( in -  
s t ruc tor  M .  Gorshechnikov) a n d  
in the Crimea, re la t ive ac t i -  
vi ty  reached 71-77%. I n  Sim- 
feropol , where the 1 imi t i  ng 
magnitude equalled 4.0 to  4.5,  
50 Perseids were counted, 19  
of which were of magnitude +1 
or brighter.  These meteors 
were seen by V .  Martynenko, I .  
Krouzman e t  a l .  I n  S u d a k ,  with 
1 imi t ing magnitudes between 
4 . 5  a n d  5 . 5 ,  100 Perseids were 
counted, 20 of w h i c h  were briaht- 
e r  t h a n  + l .  This s l igh t ly  ex- 
ceeded the level of 1986. 

Figure --- Union Astronomical Observatory at 
Sirnferopol, Crimea. 

'On August 12-13, A. Maidik a n d  N .  Fedkiv counted 31 Perseids of magnitudes +3 t o  
- 2  in Novotroitsk, in between clouds t h a t  eventually covered the en t i re  sky. I n  
Kirov, 2 1  Perseids represented 91%' o f  the t o t a l  number of meteors t h a t  were count-  
ed. 
D. Shortov a n d  D .  Kalaida also identified 91% of the 59 meteors they saw as 
Perseids. 
ranging from 3.5 t o  5 . 7 )  17 Terseids of magnitude t1 o r  brighter appeared, which 
i s  more t h a n  two t o  three times the number reached on August 11-12. 
On August 13-14, N.Knyazyuk e t  a l .  observed in re la t ive ly  good conditions. 
During 6.83 hours, they noticed 71, Perseids, 40 of which were brighter t h a n  magni- 
tude tl. I n  Simferopol A .  Chimak counted 25 Perseids by moonlight, 9 of which 
were br ight .  

I n  Solechnaya Dolina, A. Levina, A .  Grishchenyuk, 0 .  Bubnovskaya, E .  S h o r t o v a ,  

Here, in between the clouds (where l imiting magnitudes reached values 

This proves the high ac t iv i ty  of  the shower. 
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The n i g h t  o f  August 14-15 t u r n e d  o u t  t o  be v e r y  s u r p r i s i n g .  
before moonrise, t h e  l i m i t i n g  magnitude exceeded 6.0; towards t h e  morning, i t  
decreased t o  4.0. The P e r s e i d  hun t  t h a t  n i g h t  b r o u g h t  g r e a t  s a t i s f a c t i o n  t o  many 
obse rve rs .  From 270 meteors no ted  i n  Solnechnaya D o l i n a  f o r  6.37 hours, 55% were 
P e r s e i d s .  30 o f  these  were b r i g h t e r  than magnitude +l,  though no Perse ids  
b r i g h t e r  t han  -1 were seen. Shower meteors appeared unevenly,  g roup ing  i n  p a i r s ,  
t r i p 1 e t s and "s t r e  tcr ie a c 1 ouds " a 

From 19 t o  O l h  UT, t h e  r e l a t i v e  a c t i v i t y  o f  t h e  Perse ids  suddenly i nc reased  from 
39 t o  95%! Caut ious e s t i m a t e s  show t h a t  Auggst 11-12 6HRs ranged f rom GO t o  100. 
I n  t h e  n i g h t  o f  August 14-15, 1987, f r om 19 40m t o  01 40m UT, ZHRs changed as 
f o l l o w s :  40, 48, 38, 52, 105, 110, 72. We g o t  t h e  impress ion  t h a t  we were 
o b s e r v i n g  t h e  maximum! 

Dur ing  some p e r i o d s  

h 

The Perseids 1987 in the DDR 
Jurgen Rendtel, translated f rom MM d e s  AKM Nr. 85 

The results of DDR observatioiis of the 1987 Perseids are given. These observations were hampered by bad 
weather and full moon. 

The as t ronomica l  p r e d i c t i o n s  were ve ry  u n f a v o r a b l e  f o r  t h i s  shower i n  1987. The 
poor  weather d i d  n o t  help t h e  obse rv ing  p o s s i b i l i t i e s ,  and t h e  number o f  c l e a r  
n i g h t s  remained f a r  beyond t h e  average number. The l e n g t h  o f  Table 1 w i t h  t h e  
o b s e r v a t i o n a l  r e s u l t s  i s  due t o  t h e  e f f o r t s  o f  many i n d i v i d u a l  observers who 
worked i n  Ju ly  and August.  I n a  and Ji i rgen Rendtel  were a b l e  t o  o b t a i n  a l o n g  
sequence o f  J u l y  o b s e r v a t i o n s  i n  Czechoslovakia ( n e a r  Kosice)  . Bo th  t r a d i t i o n a l  
o b s e r v i n g  camps (Lausche and Schmergow) y i e l d e d  o f  course l e s s  meteors t h a n  i n  
p r e v i o u s  yea rs .  The n i g h t s  a t  t h e  end o f  August were i n t e r e s t i n g ,  when t h e  Per-  
s e i d s  had passed. The maximum a c t i v i t y  o f  t h e  Perse ids  1987 reached t h e  usua l  
l e v e l  and can be c a l l e d  a normal r e t u r n .  The o b s e r v a t i o n s  f rom o t h e r  groups con- 
f i r m  t h i s .  The f o l l o w i n g  t a b l e  g i v e s  t h e  o b s e r v a t i o n a l  data,  as w e l l  as i n d i v i -  
dual  ZHRs and HRs. 

T a b l e  1 --- O b s e r v a t i o n a l  d a t a  and  h o u r l y  r a t e s  f o r  t h e  P e r s e i d s  i n  1 9 8 7 ,  as seen  
b y  GDR o b s e r v e r s .  

Date 

J u l  18-19 
18-19 

19-20 
20-2 1 
20-2 1 
2 1-22 
2 1-22 
2 1-22 
22-23 
22-23 
23-24 
24-25 
25-26 
25-26 
25-26 

19-20 

P e r i o d  (UT) 

20h42m-22 h m  47 

20 42 -22 47 
2 0  0 5  -22 4 5  
2 0  05 -22 4 5  
2 0  10 -23  3 5  
2 0  10 - 2 3  35 
21 05 -00 10 
21 0 5  -00 10 
21  42 - 2 3  4 7  
2 0  15 -22 30 
21 2 5  -22 30 
22 2 7  -00 4 4  
2 0  2 8  -21 3 2  
20 4 5  -01 2 0  
22 3 7  -00 41 
2 1  37 -01 1 5  

T e f f  

1.85 
1 . 8 5  
2 . 4 6  
2 . 4 6  
2 . 3 5  
2 . 3 5  
2 . 6 8  
2 . 5 9  
1 .92  
1 . 3 4  
0 . 6 5  
1 . 9 5  
0 . 9 7  
4 . 1 2  
1.78 
2 . 8 5  

- 
Lm 

6 . 3 7  
6 . 5 4  
6 . 3 9  
6 . 5 9  
6 . 1 7  
6 . 3 5  
6 . 4 7  
6 . 7 9  
6 . 6 9  
6 . 2 2  
6 . 1 8  
6 . 6 1  
6 . 3 0  
6 . 4 2  
6 . 6 4  
7.31 

I 

F 

1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 

- 
P e r  

3 
2 
6 
2 
5 
2 
6 
12 
3 
4 
3 
1 
4 
6 
7 
14 - 

- 
ZHR 

3.5 
2 . o  
5 . 6  
1 .5  
5 . 4  
1 .8  
3 . 7  
5 . 7  
2 . 1  
4 . 7  
7 .2  
0 . 7  
5 .3  
2 . 4  
4 . 8  
3 .3  - 

Spor  

18 
25  
2 0  
33 
21  
31 
33 
4 6  
15 
17  
7 

2 2  
16 
9 6  
35 
90  - 

- 
HR 

1 1  
1 3  

9 . 2  
12 
13 
15 
13 
13 

6 . 2  
12 
10 

9 . 6  
10 
2 5  
17  
12 - 
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T a b l e  1 (cont inued)  

Date 

Jul 30-31 
30-3 1 
30-3 1 
30-3 1 

Aug 02-03 
02-03 
02-03 

Aug 04-05 
04-05 
04-05 
04-05 
04-05 

Aug 05-06 

Aug 06-07 
06-07 
06-07 
06-07 

Aug 08-09 

Aug 11-12 
11-12 
11-12 
11-12 
11-12 
11-12 
11-12 
11-12 
11-12 
11-12 
11-12 

Aug 12-13 
12-13 

Aug 15-16 
15-16 
15-16 
15-16 
15-16 
15-16 

Lug 17-18 
17-18 
17-18 
17-18 
17-18 
17-18 
17-18 
17-18 
17-18 
17-18 
17-18 
17-18 

Aug 19-20 

P e r i o d  (UT) 

h m  h m  19 47 -20 50 
19 47 -21 50 
21  50  -23 50 
23 50  -00 52 

21 15 -23 10 
22 52 -00 52 
23 10 -01 00 

21 22 -23 15 
21 22 -00 55 
22 35 -23 45 
21  41 -00 41 
22 43 -23 44 

22 59 -00 39 

23 20 -00 20 
00 20 -01 20  
00 18 -01 33 
00 53 -01 53 

21 20 -22 55 

20 10 -21 10 
20 38 -21 16 
22 00 -23 12 
22 00 -23 12 
22 00 -23  12 
22 0 9  -23 09  
21 20 -00 15 
20 54  -01 00 
20 46 -01 05 
21 15 -01 00 
00 27 -01 0 8  

22 12 -23 02  
22 12 -23 02 

20 33 -23 16 
22 21  -23 53  
20 33 -23 53  
22 50 -23 32 
22 23 -23 53  
20 36 -23 53  

20 27 -21 59  
22 05  -23 15 
23 00 -23 40 
22 05 -23 55 
22 05  -00 45 
22 20 -00 30 
22 05 -00 47 
22 05 -00 48 
22 05 -00 48 
22 05  -00 48 
22 05 -00 48 
22 05 -00 5 0  

20 44 -23 12 

Teff  

0.58  
1.85 
1.72 
0.95 

1.66 
1.82 
1.64 

1.82 
3 .48  
1.04 
2.73 
0.92 

1 . 1 1  

0.96 
0.96 
1.08 
0.96 

1 - 5 8  

0 .99  
0 .63  
0.61 
0.82 
1'. 07 
0.99 
2.92 
4.00 
4.30 
2.30 
0 ,63  

I .00 
1 .03 

0 - 8 9  
1.23 
1 .46 
0 .69  
0.93 
1.19 

1.27 
1 . 1 7  
0 .50 
1.63 
2.07 
1.67 
1.95 
1.95 
1.80 
2.25 
2.25 
2.02 

2.23 
.1101 

Lm 

6 - 1 5  
6.28 
6.22 
6.32 

6.43 
6.50 
6.34 

6.42 
6.29 
7.20 
6.44 
6.45 

6 .28  

6.34 
6.33 
6.22 
6.30 

4.6 

5.90 
5.2 
5.55 
5.41 
5.52 
5 . 9 1  
5,67 
5 .20  
5.28 
5 -00 
6.56 

4.1 
4 . 1 

6.31  
6.26 
6 .18  
6.08 
5.90 
6 .20  

5.73 
6.02 
5 .78  
5 .90  
5.34 
5,19 
5.55 
5.23 
5.70 
5.76 
5.74 
5 .78  

6 .28  

F 

I .00 
1 .oo 
1 .00 
1 .QO 

1 .oo 
1 .oo 
1 .oo  
1 .oo 
1 .oo 
1 .00 
1.03 
1 .oo 
1.38 

1 .oo 
1 .O0 
1 .oo 
1 .oo 
1 .oo 
1.58 
I .00 
1 .oo  
1 .00  
1 .oo 
1 .Q0 
1 .oo 
1 .oo 
I .0Q 
I .oo 
1.34 
- 
- 

1.05 
1.04 
1.68 
1.24 
1.60 
I .30 

1 .00 
1.05 
1 .00 
1-00  
1 . I 0  
1.10 
1.10 
1.05 
1.10 
1 .oo 
1.05 
1.10 

1 .00 
llLIl 

1111 

P e r  

4 
1 1  
14 
3 

7 
13 
1 1  

16 
20 
8 

20  
5 

6 

9 
6 
8 
7 

2 

4 
1 
6 
6 
9 
9 
9 

25 
22  
8 
7 

2 
2 

1 1  
5 
13 
2 
7 

1 1  

3 
3 
0 
5 
1 
2 
2 
9 
1 

10 
10 
6 

3 
111-- 

cc- 

ZHR 

24 
16 
16 

4.6 

7.6 
9.6 
10 

15 
10 

5.7 
1 1  
9 

12 

14 
8.5 
12 
10 

14 

22 
8 

36 
21 
32 
24  
10 
3 0  
23 
22 
17 
- 
- 

23 
10 
30 
8 

40 
26 

8 .6  
5 . 9  

0 
8.0 
2.5 
1 1  

4.2 
25 

2 .o 
14 
14 

9.3 

2 .8  
_I 

-L1 

Spor  

7 
15 
1 7  
13 

19 
22 
1 7  

35 
34 
31 
32 
15 

12 

12 
10 
14 
12 

2 

4 
3 
1 
1 
3 
6 

2 6  
34 
30 
13 
5 

3 
0 

8 
13 
21 
1 1  
6 
10 

12 
9 
7 

2 0  
1 1  
3 
6 

34 
41 
29 
27 
17 

40 

- 
HR 

18 
10 
14 
17  

12 
12 
13 

2 1  
1 3  
13 
13 
12 

19 

15 
13 
18 
16 

13 

14 
23 
5 
3 
9 
12 
27 
41 
31 
3E 
10 
I 

- 
12 
18 
36 
33 
27 
18 

24 
1 4  
34 
26 
25 
17 
1 1  
86  
6 8  
33 
32 
2 1  

23 



52 

T a b l e  1 ( c o n t i n u e d )  

Date 

Aug 20-21 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 
20-2 1 

hug 21-22 
21-22 
2 1-22 
2 1-22 
2 1-22 
2 1-22 
2 1-22 
21-22 
2 1-22 
21-22 

4ug 22-23 
22-23 
22-23 
22-23 
22-23 
22-23 
22-23 
22-23 
22-23 
22-23 
22-23 
22-23 
22-23 
22-23 
22-23 
22-23 
22-23 
22-23 

P e r i o d  (UT) 

h m  19 4 5  -22h00m 
19 4 5  -22 00 
19 41 -22 00 
19 4 5  -22 00 
19 5 2  -22 00 
2 0  00 -22 50 
21 05 -23  32 
21 10 -22 2 0  
21  10 - 2 3  2 3  
21 05 -22 18 
21 0 7  -23  31 
21 0 7  - 2 3  31 
2 2  00 -00 0 0  
22 00 -00 00 
2 2  00 -00 00 
22 00 -00 00 
22 4 3  -00 00 
22 13 -01 30 
22 55 -02 00 
00 00 -01 00 
00 00 -02 30  
00 00 -02 30 
00 00 -02 00 
00 00 -02 00 
01 00 -02 05 

20 00 -22 00 
2 0  00 -22 30 
2 0  00 -22 30 
2 0  00 -22 30  
20 00 -22 30 
22 35 -23  3 7  
22 30 -01 00 
22 30 -01 00 
22 30 -01 0 0  
22 30  -01 00 

19 4 5  -22 00 
19 4 5  -22 00 
19 4 5  -22 00 
1 9  4 5  -22 00 
19 4 5  -22 00 
19 50 -22 00 
19 55 -22 00 
1 9  5 0  -00 00 
22 00 -00 00 
22 00 -00 00 
22 00 -00 00 
22 00 -00 00 
22 00 -00 00 
22 00 -00 00 
2 3  30 -00 00 
00 00 -02 30 
00 00 -02 30  
00 00 -02 30 

T e f f  

2 . 1 8  
2 . 1 8  
2 . 0 6  
1.51 
1 .91  
2 . 4 8  
2 . 0 1  
1 .oo 
1 . 7 9  
0 . 9 1  
2 . 3 5  
2 . 4 0  
1 . 9 2  
1.88 
1 . 2 8  
1 . 3 2  
1 . 1 2  
2 . 6 6  
2 . 7 7  
0 . 8 7  
2 . 0 0  
2 . 1 5  
1 . 4 3  
1 . 4 8  
0 . 9 2  

1 . 8 4  
2 . 3 0  
2 . 0 0  
2 . 1 3  
1 . 7 8  
1 .oo 
2 . 2 5  
2 . 1 5  
2 . 3 3  
1 . 2 0  

2 . 2 1  
1 . 6 7  
2 . 1 2  
2 . 0 5  
1 .98  
1 . 9 0  
2 .oo 
3 . 7 9  
1 . 8 0  
1 . 6 4  
1 . 9 4  
1 . 6 4  
1 . 8 0  
1 . 7 0  
0 . 5 0  
2 . 4 0  
2 . 2 5  
2 . 1 3  

Lm 

6 . 6 0  
6 . 5 1  
6 . 2 3  
5.88 
6 . 3 3  
5 . 3 6  
6 . 4 0  
6 . 5 0  
6 . 6 2  
6 . 3 6  
6 . 2 0  
6 . 0 5  
6 . 6 9  
6 . 5 6  
6 . 3 2  
5.88 
7 . 1 3  
6 . 2 3  
5 . 4 8  
7 . 0 4  
6 . 4 5  
6 . 4 3  
6 . 1 1  
5 . 5 0  
6 . 9 6  

5 . 4 9  
6 . 1 9  
6 . 0 5  
6 . 0 9  
6 . 0 3  
5 . 7 2  
6 . 3 2  
6 . 2 2  
6 .  I 9  
6 . 1 9  

6 . 5 9  
6 . 3 5  
6 . 4 1  
5 . 9 5  
5.85 
6 . 9 8  
6 . 0 4  
5 . 4 3  
6 . 6 8  
6 . 3 4  
6 . 4 3  
6 . 1 5  
5 . 9 0  
6 . 9 0  
6 . 2 5  
6 . 5 5  
6 . 3 5  
6 . 3 5  

F 

1 .oo 
1 ,oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1.00 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1.00 
1 .oo 
1 .oo  
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
I .00 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
i . O O  
1 .oo 
1 .00 
1 .oo 
1 .oo 
1 - 0 0  
1 .oo 
1 .oo 
1 .oo 
1 .oo 
sll 

_1_1 

P e r  

1 1  
4 
6 
0 
3 
3 
7 
5 
8 
1 
3 
1 
8 
8 
2 
5 
8 
10 
1 

10 
8 
14 
4 
7 
3 

1 
3 
3 
3 
3 
2 
9 
3 
3 
1 

6 
6 
1 
2 
7 
3 
2 
2 
3 
6 
5 
8 
2 
4 
1 
9 
3 
3 

11111 

_I 

ZHR 

8.5 
3 . 4  
7 . 4  
0 

3 . 4  
4 . 9  
5 . 2  
7 . 1  
5.5 
1.8 
2 . 7  
1 .o  
4 . 9  
5 .8  
2 . 8  
1 1  

5 .0  
6 . 7  
1 .o 
7 . 9  
4 . 9  
8 . 2  
5 .0  
17 

2 . 3  

2 . 2  
3.3 
4 . 4  
4 .O 
5.1 
6 . 6  
6 . 6  
2 . 6  
2 .4  
1 . 6  

4 . 5  
7.8 
1 .o 
3 .3  
13 

1 . 8  
2 . 7  
1 . o  
5 . 2  
6 . 3  
4 .O 
10 

3 .1  
3 . 2  
3 . 8  
4 . 1  
4 . 9  
1 . 9  

- 
Spor  

3 4  
31 
27  
17 
26  
22 
42 
27  
37 
1 9  
35 
10 
44  
37 
1 9  
13 
2 4  
3 3  
22 
2 3  
3 8  
33 
22 
10 
2 6  

16 
25 
12 
15 
15 
14 
31 
2 4  
2 3  
9 

4 3  
22 
44 
2 9  
16 
5 7  
33 
6 3  
47 
32 
3 3  
15 
16 
6 0  
9 

5 4  
32 
3 6  

_p. 

II 

HR 

1 4  
1 4  
18 
2 4  
1 6  
3 6  
23 
2 7  
1 9  
1 5  
21 
17  
19 
1 9  
21 
21 
9 
17  
2 8  
14 
21 
20 
25 
2 3  
16 

30 
16 
1 0  
12 
15 
3 6  
19 
16 
21  
1 1  

1 9  
1 7  
25 
31 
18 
1 7  
2 9  
6 1 ?  
21  
2 4  
1 8  
14 
1 9  
2 2  
2 4  
21  
17  
20 - 
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Table 1 ( con t inued)  

P e r i o d  (UT) 
h m  h m  00 00 -02 20 

00 00 -02 30 
00 00 -02 15 
00 10 -02 35 

20 13 -00 14 
20 13 -00 14 
20 13 -00 14 
20 13 -00 14 

Lm 

6 , 1 5  
5.55 
6 , 2 1  
6*97 
6.20 
6 - 1 5  
6 - 0 8  
6,?6 

1 1 1 ~  

P e r  HR 

13 
27 
25 
2 7  

17  
19 
19 
17  

I n  Table 2 ,  the averaged Z H R  and H R  values ar given. Note t h a t  some observations 
g o t  o n l y  a half-weight v a l  a d  limiting magnitudes or 
t o o  short observing times. a7iJe t h a t  was us a l s o  indicated. 

e average  due t o  

T a b l e  2 --- Averaged ZHR va lues  for t h e  P e r s e i  s 1987 o b t a i n e d  by GDR obse r -  
v e r s ,  compared t o  t h e  c o r r e s p o n d i n g  non-Perseid WR v a l u e s .  

r 

2 . 6  
2 . 6  
2 . 6  
2 , s  
2 , 8  
2 . 9  
2 - 9  
3.0 
3 ,o  
3.0 
3 .O 

~ ZHR 

1 2  ?! 4 . 9  
1 1  2 . 1  
14 9 . 9  
22 7 . 4  
23 1 1  

8 . 5  6 .1  
2 . 8  1 . 6  

3 . 8  1 . 6  

0 .5  0 . 3  

5 . 2  2 . 8  

4.4 2 . 8  

HR 

1 9  k 2 . 8  
16 1 .8  
13 9 . 2  
18 1 2  
24 8 . 7  
31 20 
23 3 . 6  
19  4 . 7  
1 7  6 . 7  
21 4 . 7  
18 1.0 

The reported m a g i  tude distribut s 1987 were used t o  compute 
the p o p u l a t i o n  index Y] for  sever wring the ac t iv i ty  period. I n  
order t o  have suf f ic ien t  d a t a  f o  utive observations were 
taken together, I t  i s  s ~ ~ ~ r i s i n ~  her poor limiting mag- 
nute on August 11-12 (Moon a good computation, 
i f  one l imits the magnitud +5 meteors are included 
for  these computations. Th 18 under rather poor con- 
dit ions had  t o  be elima” 9 ,  54 meteors yielded 
2 ’  = 3.4  with a very large 
The following resu l t s  were o b t a i  

T a b l e  3 --- P o p u l a t i o n  i n d e x  for the 1987 Pe r se ids  

Rangc 

0 - +5 
-2  - 4-5 
- 1  - +5 
- 1  - 4-5 
0 - +5 

- 1  - 4-4 
-2 - +5 
-2 -. 4-5 

--__I_ 

r I 
I 

2 . 3 2  ?r 0 . 4 3  
2.05 0.53 
2.30 0 . 3 9  
2.43  0 . 3 7  
2.27 0.50 
2 , 3 3  0 . 3 2  
2 .08  0 - 4 1  
2 .26  0.31 
3.05  0.31 
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The population index obviously varies for a long  period around 2.3 (nothing can 
be said a b o u t  some intervals  in 1987). Towar s the end of the act ivi ty  period, 
the population index i s  almost equal t o  t h a t  of  the sporadic background. 
i s  an indication t h a t  a t  t h i s  po- in t  the Earth leaves the meteoroid cloud, where 
smaller, perturbed par t ic les  are encountered, with a mass didxibut ion 
simi l a r  t o  t h a t  o f  the sporadics. 

This 

The Persei 
Glenn T icke t  

The results of the  Belgian Suiniiier 1987 observations are given. These observations were hampered by bad 
weather and  full moon. 

This report contains the Belgian observations for  July and  August 1987. 
observations were severely hampered by bad  wea her: in Belgium, the summer of 
1987 was the worst one since l o n g .  The f i r s t  two weeks of July were excellent, 
b u t  few observations were made in t h a t  period since almost only sporadic activ- 
i t y  i s  present a n d  because of the moon (especially i n  the second week). 
After these f i r s t  two weeks, the weather changed a n d  observations were only 
occasionally possible. 
The following l i s t  contains the names of the people t h a t  were able t o  observe 
in t h a t  period. Between brackets you will find the observer's i n i t i a l s  a n d  t o t a l  
effective observing time. 

The 

Hendrik Vandenbruaene ( H V ,  9 . 9 3 ) ,  Octaaf S t e e n  (OS, 9 . 5 7 ) ,  Ann 
Martaux (AM, 6 . 4 1 ) ,  G h i s l a i n  P l e s f e r  (GP, 5 . 6 6 ) ,  P i e t  Delagaye 
(PD,  4 . 4 7 ) ,  Sabine Clement (SC, 4 - 1 7 ) ?  J a n  Vandebruaene (JV, 4 . 0 0 ) ,  
P a t r i c k  Laenen ( P L ,  3 . 9 1 ) ,  Paul  Smits ( P S ,  3 - 8 2 ) ,  D i d i e r  Van H e l -  
lemont ( D V H ,  3 . 4 5 ) ,  Frank Tamsin(FT, 3 . 4 3 1 ,  Tom Vangierdeghom 
(TV,  3 . 4 3 ) ,  Glenn T i c k e t  (GT, 2.93), Cis Verbeeck ( C V ,  2 .83)  , 
Paul  Roggemans (PR, 2.83), P e t e r  Van den E i j n d e  (PVDE, 2 . 4 5 )  , 
J e r o e n  Van Wassenhove ( J V W ,  2 . 4 1 ) ,  John Morel ( J M ,  1 . 9 2 1 ,  C a r l  
D e  P o o t e r  ( C D ,  1 . 2 5 1 ,  B a r t  Dhoedt ( B D ,  1 . 2 3 ) ,  B e r t  S m i t s  ( B S ,  
1 . 1 7 ) ,  Tom Segal  ( T S ,  l.OO), F i l i p  Dierckx  (FD, 0 . 8 7 ) .  

Some Be1 g i  an observers ( P a u l  Roggemans I C ri s t i  an Steyaert Dirk Laurent a n d  
Glenn Ticket) went t o  the Haute-Provence t o  observe visually a n d  photographically 
i n  the second half of Ju ly ,  Their observations are n o t  included in th i s  report; 
they will appear in a l a t e r  issue.  
Listed on the next page are the observational r e su l t s .  Apart from the Perseids, 
t h y  numbers of Aquarids (A ,  6 -  a n d  1-Aquarids), a-Capricornids ( c )  and K-CYgnids 
( K )  were also counted by many observers. 
As one can see,  there are sometimes large var-iations in the Z H R  a n d  H R  for dif-  
ferent observers in the same night. This i s  due t o  the influence o f  correction 
factors .  
the Moon induced low limiting magnitudes (mostly trom 5 . 0  t o  5 . 5 ) .  
in large correction factors (for the sporadics from 3 t o  5 , 2  a n d  for  the Perseids 
from 2 . 5  t o  4 ) .  
(especially on the night of the Perseid maximum). 
res t r ic ted the observations t o  short periods. 
hours or more a n d  7 observations lasted less  t h a n  an h o u r ,  Because o f  these bad 
circumstances the HR a n d  Z H R  are often based on only a few meteors ( there  are 
b u t  four observations with more t h a n  10 sporadics a n d  7 with more t h a n  10 
Perseidsj .  

Most observations were made in the period from Augus t  2 t o  16 ,  when 
This resul ts  

Sometimes we needed a n  additional correction for  cloudiness 
Most of the time the clouds 

Only three observations lasted 3 

This makes the result ing HI? a n d  LHii unrel iable ,  
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Table --- B e l g i a n  summer 1987 observations 

Date 

J u l  02-03 
03-04 
04-05 
10-1 1 
25-26 
25-26 
27-28 
27-28 

Aug 02-03 
02-03 
03-04 
03-04 
03-04 
04-05 
06-07 

Aug 10-11 
10-1 1 
10-1 1 
10-1 1 
10-1 1 
10-1 1 

Aug 12-13 
12-1 3 
12-13 
12-13 
12-13 

Aug 15-16 
15-16 
15-16 
15-16 
15- 16 
15-16 
15-16 
15-16 
15-16 

Aug 16-17 
16-17 
16-17 
16-17 
16-17 
16-17 
16-17 

Aug 20-21 
20-2 1 
20-2 1 
23-24 
23-24 
26-27 
26-27 
2 9- 30 
30-3 1 
3 1-32 - 

II 

Ob s 

GP 
GT 
0s 
PR 
GP 
0s 
HV 
0s 

HV 
0s 

DVH 
?VDE 
TS 
HV 
PL 

PD 
HV 
sv 
BD 
FT 
TV 

PD 
HV 
J V  
J M  
GT 

FT 
TV 
HV 
PL 
0s 

J V W  
AM 
PS 
GV 

PL 
0s 
AM 
PS 
CD 
sc 

DVH 

AM 
PS 
BS 
sc 
cv 
sc 
F D  
AM 
AM 
GT 
1111 

P e r i o d  (UT 
h m  22  20  -QQ'XP 

00 30 -01 30 
2 3  2 3  -01 01 
21 50 -01 15 
21 20 -02 2 
2 2  13 -00 5 
21 18 - 2 3  25 
22  5 6  -00 i l  

22 15 -01 19 
22  15 -01 1 9  
22  15 -23 15 
21 20 -23 15 
21 00 -22 30 

2 0  4 7  -00 07 
21 00 -21  30 

22 15 -23  45 
22  15 -23 45 

21 2 3  -23 34 
21 30 -23 18 
21 30 -23 15 
22  50 -00 45 
22 52 -00 03 

20 45 -23 00 
20 45 -23 00 
2.1 00 -22 3c 
21 00 -23 03 
21 08 -00 03 
21 25 -00 1 7  
21 3 6  -23 00 

21 30 -23 00 
21 40 -23 00 
21 45 -23 00 

21 45 - 2 3  00 
21 47 -22 34 
21 4 7  - 2 2  47 

2 1  35 -22 45 
2 1  35 -22 45 
21 35  -22 45 
2 1  00 -02  00 
22  36  -02 00 
01 50 -03 2 0  
01 50 -03 06 
21 25  -23 00 
21 00 -22 15 
20  51 -21 36  

k f  

2 00 
1 .00 
I * 52 
2.83 

2.00 
1 * 1 2  

0,73 
0.55 
2.45 
2-45 
1 .oo  
1.90 
0.48 
2,62 
0.50 
i .00 
i .23 
1 .23 
i -23 

1 . 8 5  
? 
? 

1 . 9 2  
1 18 

2 . 2 c  
2.21) 
1.50 
2,OQ 
2.7'3 
2.41 
r .40 
1.40 
1.40 

i * L3 
1.25 
? -25 
I .25 
1.25 
0.78 
i .GO 

1 . 1 7  
1 . 1 7  
i * 1 7  
2 . 3 7  
I , 4 3  
1.02 
0.83 
I .36 
I .23 
0 . 7 5  

Per 
v 

2 
I I  
2 
7 
3 

2 
3 
6 
8 
i) 
10 
2 

3 
2 
3 
6 
5 
3 

21 
58 
45 
31 
25 

? 

6 

8 
2 
1 
4 
3 

4 
2 
c 
3 
I 
3 
2 

1 
k 

2 
0 
1 
1 
51 
0 

3 

I 

- 
3 

0 

3 . 9  
3.8 
I .7 
20.0 
5,7 

2 3 , 4  
38.9 
1 2 , 2  
16.2 

0 
2 
2 

9.3 
37J 
26.6 
26.2 
26-2 
13, I 
9 4 , 6  
51  , c  

72 -0 

'8.6 
11 .5  
16,O 
14 ,c  
7-9 
4 , s  
3 - 2  
15.3 
10,5 

:,3 
6 . 7  
0 

3 - 9  
1 1 . 5  
"2 

1,s 
1 . 6  
4 * 4  
3 - 7  

0 
1 .8  
2.0 
0 
0 
0 

Showers 

2A 
7A,9C 
16 

i A ,  1C 

EA,2C 

1K 
1 A ,  I K  

3 A ,  F C 

3A, 3c 

? A ,  2 6  
2c 
I C  

IK 
1A,2C9 IK 

4 K 

1 C  

lC,2K 

1 

3 A , 2 C  
3A, 2C 
I A  

Spor  

2 
5 
7 
6 

20  
15 
2 
3 

1 
0 
8 
9 
9 
6 
0 

1 
1 
1 
1 
1 
1 

0 
5 
1 
2 
6 

7 
3 
1 
5 
9 
8 
2 
4 
2 

12  
3 
3 
4 
5 
7 
3 

4 
5 
6 
10 
5 
6 
3 
1 
9 
4 

LII 

HR 

1 . 2  
1 3 . 4  
7 . 1  
11.0 
4 . 4  
9 . 7  
4 . 1  
4 . 2  

7 . 9  
0 

1 3 . 9  
1 5 . 6  

2 7  
1 1 . 4  

0 

2 .5  
1 1 . 6  
5 . 8  
3 . 4  
4 . 2  
3 . 4  

0 
1 1 . 2  
2 . 5  
6 . 8  

2 3 . 4  

1 1 . 9  
7 .1  
1 . 6  
6 .0 
5 . 7  
1 4 . 5  
4 . 3  
1 0 . 7  
4 . 8  

1 4 . 4  
6 . 5  
6 . 5  
9 . 6  
1 3 . 4  
2 6 . 3  
9 . 0  

5 . 9  
7 . 4  
8 .0  
1 4 . 7  
11.5 
1 0 . 7  
5 . 6  
1 . 6  

1 2 . 5  
1 6 . 9  - 
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Wanda  S ~ ~ ~ Q T X S  

The results of observations of the  1987 Perseids from 
by bad weather and full moon. 

I are given. These observations were hampered 

This yea r ' s  Perseid s imum. On the night 
of  August 04-05, Nand had Perseid counts 
ot 2 t o  1 2  per hour a bserved ra te  was 1 2  
Persei ds Seen between 
Rates were similar t h  
41 minutes by Karl ,  S 
Shower meteors were i 
the sky with the i r  ha 
moon1 ight interferenc 
half an hour l a t e r .  
Observations a r o  
fu l l  moon b u t  i t  was 
After maximum, rakes 
above 4 Perseids per h 
Simmons family. Later 
seids were seen (O2h3 
from S o u t h  Ponte Vedr 
The highlight of thes 
a "Draco Flasher". On 
ni tude f 1 ash 1 a s t i  ng 
a b o u t  one minute l a t e r  a b o u t  2" s o u t h  
t ion.  Both  flashes we 
four s t a r s  formjng t h  
saw the second f7 
stationary.  No o t  
ing s a t e l l i t e  was see.  
Only a h a l f  hour  o l  s 
attempted. From 01 04 , Karl Simmons saw 1 
Perseid in 7 x 50 bin adics with unaided 
eye. 
The following persons took  p a r t  i n  the 

i n g  a t  the sky occasionally 

meteor observing was 

Brian Simmons (RS, age 4 )  Karl Sinimons (KS) Stephen Simmons ( S S ,  
age 5 ) ,  Wanda Simmons (WI,S), Wendy Simmons (W, age S ) ,  Richard 
Sweets i r  (RS) 

A1 1 observations were conduc from Cailahan F l o r  In  the table below, the 

asids ,  K = K-Cygnids. " Z L m "  rs t o  the f a in t e s t  a r  a t  zenith.  
I n  the table,  which s t a r t s  on the foilowl' e ,  a l l  t1"mes are  converted from 
EDT t o  UT. 
Also, note t h a t  the 1 r n i t i n g  s t a r  ~ a ~ ~ ~ t ~  was only estimated t o  a 
quarter of a magnitud 

following abbreviations are : c = a-Gapricsrni A = 6-Aquarids, Y = v-Peg- 

'EDT (Eas te rn  Dayli h t  SavinpTime)  i s  F o u r  hours e a r l i e r  rhan Greenwich time. 
Hence UT = EDT + 4 I5 . ( e d i t o r )  
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ilable --- F l o r i d a  o b s e r v a t i o n s  of  the  P e r s e i d s  1987 

Date 

Aug 01-02 
0 1-02 

Aug 02-03 
02-03 
02-03 

Aug 03-04 
03-04 
03-04 
03-04 

Aug 04-05 
04-05 
04-05 
04-05 
04-05 
04-05 
04-05 
04-05 
04-05 
04-05 
04-05 
04-05 
04-05 
04-05 
04-05 

Aug 07-08 
07-08 
07-08 

Aug 15-16 
15-16 
15-16 
15-16 
15-16 
15-16 

Aug 16-17 
16-1 7 
16-17 
16-17 
16-17 
16-17 

Aug 17-18 
17-18 
17-18 
17-18 
c_ 

Errat urn 

111 

Obs 

BS 
ss 
ss 
ws 
KS 
KS 
BS 
ss 
ws 
RS 

WLS 
ss 
ws 
KS 
RS 

WLS 
KS 
ws 
RS 

WLS 
K S  
RS 

WLS 
KS 

KS 
ss 
ws 
ws 

WLS 
KS 
BS 
ss 

WLS 

WLS 
KS 
BS 
ss 

WLS 
KS 

KS 
BS 
ss 
ws 
II 

P e r i o d  (UT) 

03 30 -03 45 h m  h m  

03 30 -03 45 
04 33 -05 18 
04 33 -04 57 
04 33 -05 18 
04 47 -05 47 
04 47 -05 47 
04 47 -05 47 
04 47 -05 47 
04 55 -05 25 

04 56 -05 36 
04 56 -05 56 
04 56 -05 26 
05 25 -06 25 
05 26 -06 26 
05 26 -06 26 
05 56 -06 20 
06 25 -07 25 
06 26 -07 26 
06 26 -07 26 

07 26 -08 27 
07 26 -08 27 
09 14 -09 55 
09 14 -09 55 
09 14 -c9 55 
04 01 -03 45 
04 01 -05 01 
04 01 -05 04 
04 01 -04 21 
04 01 -05 01 

04 56 -05 26 

07 25 -08 25 

eE; 01 -05 41 
03 56 -04 56 
03 56 -04 56 
03 56 -04 26 
03 56 -04 26 
04 56 -05 34 
04 56 -05 26 
01 01 -01 31 
01 01 -01 24 
(31 01 -01 31 
01 01 -01 31 

0.25 
0.25 

0.75 
0 .40  
0.75 

1 .0 
1 .o 
1 .OO 
1 .oo 
0.50 
0.50 
0.67 
i .oo 
0.50 
1 .oo 
1 .O0 
1.00 
0 . 3 5  
I .oo 
1.00 
1 .00 
1 .oo 
1.02 
1.02 

0.68 
0.68 
0.68 

0.73 
1 - 0 0  
1.05 
0.33 
1 .oo 
0.67 
1 .oo 
1 .oo 
0.50 
0.50 
0.63 
0.50 

0.50 
0.38 
0.50 
0.50 

ZLm 

5.5 
5.5 

5.5 
5.5 
5.5 

5,75 
5.75 
5.75 
5.75 

4.5 
5 .0 
5.0 
5*0 
5.0 
6 .O 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6 . 0  
6.0 
6 .O 

5.75 
5.75 
5 e 75 

7.0 
6.5 
7 .O 
7 .o 
7 - 0  
6.5 

7 .O 
7 .O 
7.0 
7 . 0  
7.0 
7 -0 

6 . 5  
6.5 
6 . 5  
6.5 

..111 

P e r  

1 
I 

1 
1 
1 

5 
2 
4 
1 

3 
0 
0 
1 
0 
5 
2 
3 
0 
5 
6 
6 
8 
12 
6 

3 
6 
9 

2 
2 
4 
0 
0 
1 

3 
3 
1 
1 
1 
2 

0 
0 
0 
0 

__I 

ZHR 
I__ 

1 
5 
7 

9 
1 1  
1 1  
1 2  
1 7  
9 

4 
7 

Showers 

1C 
1c 

1 C  

4A 
3A, 1 Y  
3 A ,  1 Y  

3A 
2 A 3  2 C  
2 A ,  1 6 , l Y  
3A, 1 C  
3A, 16 
3A 

2 A 3  1 Y  

1K 
1A 

1 K  
1A 

Spor  

0 
0 

0 
2 
1 

5 
6 
2 
10 

0 
0 
0 
1 
1 
3 
3 
2 
2 

2 2  
4 
4 
6 
5 
5 

1 
0 
5 

8 
8 
5 
2 
2 
2 

1 1  
5 
4 
1 
6 
5 

2 
2 
1 
4 
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e 

Bernhard Koeh 

T h e  results of the observations of the A s ~ r o n ~ ~ ~ ~ ~ ~ ~ ~  
Southern France are presented. 

_lll-------_l - -_  _ _  - __-____ -I--- 

The youth group o f  t h  
expedition t o  t h e  Pro 
5 / 1 ) .  The reason 
weather i n  our ho 
expedi t i  on were : Bernh 
mysel f (MN) . We 
The aim of  the ex 
a l s o  telescopi ca l  
the morning of  J a  
disturbed by c lou  
a n d  d u r i n g  the 
for  this  perio 

On New Year’s eve we were s t i l l  v e ~ y  t a rea  frorii t h e  l o n g  journey, and a d d i n g  t o  
t h a t  c i r rus  clouds covered ky a t  aisol i t  1 ha 
observation for t h a t  night 
evening a n d  the l a t e  morniln 
the night o f  maximumb t 
Dur ing  the period me 

r was w r y  s o u d  and we 

Dee 31-Jan i 
Jan 1-2 

2-3 
3-4 

r A l c  1 --- O b s e r v a t i o n a l  d a t a  arid h o t ~ L y  r a t e s  f ~ r   he Q u a d r a n t i d s  i n  1987,  as 

Dec 31-Jan I 
2 3  I 1  -00 07 
23 I 3  -00 15 
23 15 -00 30 
00 00 -01 00 
00 15 -01 25 
00 30 -01 24  

05 00 -06 00 
05 0 3  -06 03 

I 
2 
1 
0 
1 
1 
1 
2 
0 

1 
0 
0 
0 

10 
13 
15 
1 1  
8 
6 

16 
15 
12 

6 
6 
4 
8 
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Table  1 ( c o n t i n u e d )  

Date 

J a n  02-03 

J a n  03-04 

Table  2 --- 

Obs 

BK 
ss 
ML 
BK 
MN 
BK 
MN 
ML 
MN 
BK 
ML 
MN 
ML 
BK 
MN 
BK 
ML 
BK 
MN 
ss 
ML 
ss 
ss 
BK 

ss 
ML 
BK 
ML 
ML, 
ss 
BK 
ML 
BK 
BK 
ML 
BK 
ML 
ss 
ss - 

P e r i o d  U.T.  

h m  h n  04 20 -05 56 
04 41 -05 45 
18 53 -20 00 
19 00 -20 00 
19 00 -20 00 
20 00 -21 00 
20 00 -21 00 
20 00 -21 18 
21 00 -23 00 
21 00 -23 2 3  
21 50 -23 22 
23 00 -01 00 
2 3  59 -01 39 
00 44 -02 00 
01 00 -02 00 
02  00 -03 0 0  
02  48 -04 00 
03 05 -03  50 
02 00 -05 20 
03 22 -04 00 
04 00 -04 59 
04 00 -05 00 
05 00 -05 55 
05  34 -06 00 

19 00 -23 00 
20 27 -21 00 
20  0 8  -23  00 
21 00 -22 00 
22 00 -23 20 
22 50 -23 30 
2 3  00 -00 00 
2 3  45 -01 00 
00 00 -01 00 
01 00 -02 00 
01 00 -02 00 
02 00 -02 47 
02 00 -02 48 
01 55 -03 00 
0 3  00  -04 15 

1.60 
1 .07  

1 .12  
1 .oo  
1 - 0 0  
1 .oo 
1 .00 
1 .30  
1.50 
1.98 
1.47 
0 . 5 5  
1 .58 
1 .27  
0 .97 
1 .oo 
1 .OO 
0 . 7 5  
0 .98  
0 .63  
0.98 
0 . 7 7  
0 . 9 2  
0.43 
2 . 2 7  
0 .55 
I . 2 0  
1-00 
1.33 
0.67 
1 .oo 
1 .25  
0 . 5 2  
1 .oo  
0 . 8 2  
0 . 7 3  
0 .80  
1.08 
1 . 2 5  

1111 

Lm 

6.6 
6.6 
6.5 
6.4 
6.2 
6.4 
6 . 2  
6.4 
6 . 2  
6.4 
6.4 
6 . 4  
6.4 
6.4 
6 .O 
6.5 
6.4 
6.5 
6.3 
6.4 
6.4 
6.4 
6.4 
6.5 
6.6 
6 . 4  
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 

F 

1.01 
1 .oo 
1 .oo 
1.01 
1.05 
1 .oo 
1 . Q O  
1 .oo 
1 .oo 
1 .oo 
I .oo 
1 .00  
1.21 
1.13 
1 .22  
1 .oo 
1.15 
1 .oo 
1 .01  
1 .oo  
1 .oo 
1 .oo 
1 .oo  
1 .oo 
1 .oo 
1 .oo 
1 . oo  
1 .oo 
I .oo 
1 .oo 
1 .oo 
1 .oo  
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 

- 
Quadr . 

6 
3 

0 
0 
0 
1 
3 
0 
0 
0 
0 
1 
2 
7 
4 
4 
6 
3 
8 
9 

14 
5 

13 
5 
2 
2 
8 
5 
16 
6 
19 
16 
14 
41 
46 
30 
33 
42 
69 

Spor . 
2 8  
21 

6 
8 

10 
6 
6 
5 

13 
15 
8 
5 
8 
15 
14 
12 
1 7  
13 
16 
5 
5 
16 
1 1  

6 

8 
1 
9 
1 
4 
5 
7 
7 
4 
8 

1 1  
8 
5 
8 

18 

The f o l l o w i n g  t a b l e  shows t h e  average  magnitude o f  the Quadrant ids  and 
of t h e  s p o r a d i c  meteors  b e f o r e  maximum and a t  maximum. The number 
between b r a c k e t s  g ives  t h e  number of meteors  t h a t  be long  t o  i t .  

Obs. 

Bernhard Koch 

Mario L u c i c  
Michael N o l l e  
A l l  

You can see t h a t  the average brightness of the Quadrantids a n d  the sporadic meteors  
are  nearly the same before maximum, b u t  t h a t  they c l e a r l y  d i f f e r  from each other  



a t  maximum i t s e l f .  Ber h a r d  Itoci: ~~~~~~~~~~~~ the  ex For the period 
b e f o r e  maximum t o  be 2-8 arid for  the n~axifi iurr!  i t s e l f  2 2 .  
T a b l e  3 --- The f o l l o w i ~ g  t a h i e  sl-iows t i l e  rrrapnitude 2idsh I i bo t ; i on  of the Quadran- 

tids, wbicl- is i l lvided in ‘be fc re  naximuni* ana ‘ a t  raaxhmm’y as i n  
table 2 The rather d i i f e r e n c  distribution ‘before maximum’ is caused 
by the low number c;f meteors a n d  the  1 0 i q  statistical s e c u r i t y .  

111 

Obs 

MN 

BK 

ss 

MI2 

-_-__ 
Mag 

Ouadr . 
S p o r .  

Quadr  
Spor .  

Quadr. 
Spor  . 
Quadr a 

Spor a 

Before maximum _________ 
- 2 - 1  0 1 2 3 4 5 6 

- - -  3 7 3 3 ’ 3 -  
1 2 5 I 1  2! 26 2 8  I5 - 

- 1 - 3 4 4 1 . 5  i - 
2 2 4 I 1  31 2 9  34 26 2 

5 8 1 2  6 4 - 
1 - 4 7 2 4  24 21 5 - 

- 1 2 2 3 8 , 3 3 3  

- - I  

Date 

J a n  02-03 

J a n  03-04 

Ob s 

MN 
AK 
BE: 

MN 
MN 
MN 
MN 
MN 
MN 

P e r i o d  

- i L i 2  4 %  30 15 9 - 
- - -  4 4 1 2  I 1  4 - 
- - 10 1s 2 3  24  33 12 - 
.̂. - 1 3  4 1 0  7 5 - 
- 2 s 18 35 31 25 9 2 
- - -  4 I I  5 4 5 - 

111 

Tot  - 

0 
0 

114 
35 

1 1 7  
31 

127 
2 9  

h I? I n s t . + f i e l d  q v  a s p o r  

11x80 V C r B  
11x80 V C r B  
11x80 V C r B  
11x80 V C r B  
11x80 V C r B  

14x100 S Boo 
14x100 S B o o  
14x100 S B o o  
14x100 S B o o  
14x100 S B o o  
14x100 V C r B  

Remarks on these o b s e r v a t i o n s  a n d  r educ t?  rrs, in  c o n t r a s t  \v ’ i th  u r  former record- 
ing method ( s@rved ire leori; on ~ ~ ‘ ~ $ ~ - ~ ~ ~ ~ )  we 
l y  i d e n t i f i e  2; - i V  v % c u a ” l  0hsFl’i”\’inqs and  a t  t 
estimated t h e  magna” w i t h  the h e l p  o f  col l~ar isora  S t d r  or varl” a b l  es 0 

The observations were mad fez.72n.e bPna,c ul3rs ;rt f e r e n t  distances f r o p  
t h e  radiant.  I n  t h e  f o l i  c l ’ i on  1 took the?. 14 x binocu? ars  as refer-  
ence instrument. I have t e s t  s tars  t h a t  can be seen 
w i t h  the 11 x80 ar  0 . 5  maqnitudes “fainter thalr tksust i n  t h  4x100 binoculars I 
I g o t  the levellin 
magnitude correction. 
Because o f  the d i f f  rom t h e  r a d i a n t  End the d j f f e r e n  

o f  the  magnitude d i f f e renc t  b y  the meti-, f o r  1 h l i t i n g  

enk angles  a l s o  d i f f e r ,  These t i ; n  ents  come from 
t the  r a d i a r l t . .  117 CtCher w3rds3 from the radiant 

you can see t h e  f i e l d  o f  v i e w  under an ariqle (3 
t o  a standard a n g l e  of  20” 
I f  ou r  d a t a  are correct,  t h e  t e lescopic  ~ a x i m i m  seerls. 1x1 hav  
hours before the visual ~ T h i s  f a c t  m i g h t  be CoQTfrmed b the d a t a  of the 
radio maximum, which corn before the v i s r i a l  one too. .  

The obs  r v a  tisns were reduced 

taken place 24  



Some problems appear in making the magnitude dis t r ibut ion.  
binoculars, only those meteors can be taken into consideration, t h a t  can be seen 
with absolute certainty in the smallest instrument. 
s t a t i s t i c a l  securi ty .  
clear in the visual p a r t  t h a t  the  average magnitude of  the Quadrantids before 
maximum i s  c lear lyfa in te r than  thatof  maximum. On the other h a n d  the average 
magnitude of the sporadic meteors remains nearly the same. 
brackets gives the number o f  meteors t h a t  belong it , 

Table 5 - - -  

By using different  

B u t  t h i s  l imi t  decreases the 
By using the meteors with a magnitude o f f 6  to+8, i t  becomes 

The number between 

These d a t a  should be considered with care. 
of the f i e l d  of view has an additional influence upon the observed ac t iv i ty ,  in 
case the lower limiting magnitude has already been considered. The reduction 
method mentioned above will only help t o  a d a p t  the observations with d i f fe ren t  
binoculars and  different  distances from the radiant.  I t  will no t  give the abso- 
lu te  ra tes  and  i t  will certainly be necessary t o  revise i t .  
Noticeable i s  also the great difference in the number of meteors between the two 
observers. This difference cannot  be explained. 
meteor should be very high for  b o t h  observers a n d  so the rates  should be nearly 
the same, since the f i e l d  of view i s  l imited.  The resu l t  i s  that  we have t o  do 
much more observations t o  find empirical d a t a  a b o u t  the dependence of observer 
and instrument a n d  the dependence of the  f i e l d  o f  view relat ive t o  i t s  height a n d  
i t s  distance from the radiant.  

An open question i s  whether the height 

The probability of seeing a 

The Quadrantids 
Per T. Aldrich 

The results of the Danish observations of the Quadrantids 1987 are presented. 

Three Danish observers saw a total  of  53 Quadrantids a n d  40 sporadic meteors in 6.7: 
hours during the period January 2-4. 
The watches were carried o u t  in temperatures a round  -15°C. Erik Jensen, one of the 
observers, experienced t h a t  h i s  digi ta l  wristwatch stopped functioning due  t o  the 
1 ow temperatures. 
The weatherdid n o t  permit more observations. Al l  other nights in the period 
January 1-8 remained clouded. 
One sporadic meteor and one Quadrantid were photographed by Per Aldrich during his 
visual watch.  
Table  1 --- Observers  and o b s e r v i n g  s i t e s .  

G o t f r e d  Kr is t  
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iable 2 --- 

'Table 3 --- Magnitude distributions of t h e  Quadrantids 1987 

0 0 0 0 0  0 0 0 I 0  

'Table 4 --- Magnitude distributions of the sporadic meteors 

Date f Obsl -4 -3 -2 - 1  0 1 2 3 4 5 ITot. 

Jan 02-03 0 0 0 0 0 1  1 3 3.5 1 .5  1 9 13 .39  
0 0 0 5 0 3 4 6 7,5 0 . 5  2 6  2.17 
0 0 0 0 0 0 1.50.5 0 0 

03-04 0 0 0 0 0 0  0 0 0 0 
0 0 0 0 0 0  0 1 0  0 1 ! 3.00 

I rlands 

Here are  my resu l t s :  
Table 1 F-- Summargr r e p o r t  S e p t e m b e r  Oktober 

cirrus, k=1.0 
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Table  2 --- HR d a t a  

Date 

29/30-0E 

31/01-09 

25/26-09 

1 7 /  18-10 

19/20-10 

23/24-10 

?9/30- 10 

30/3 1- 10 

P e r  i od ( UT ) 
h m  h m  23 36 -01 00 

01 00 -02 00 
02 00 -02 40 

20 55 -22 00 
22 00 -23 00 
23 00 -00 18 
00 18 -01 00 
01 00 -02 00 
02 00 -02 35 

19 40 -21 05 
21 05 -22 20 

18 15 -20 00 
20 00 -21 09 
22 15 -23 14  
23 14  -00 00 
00 00 -01 00 

23 44 -01 10 
01 10 -02 01 
02 01 -03 07 
03 07 -04 00 

19 50 -21 00 
21 00 -22  00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 45 

22 08 -23 00 
23 00 -01 00 
01 00 -02 00 
02 00 -03 00 
0 3  00 -04 00 
04 00 -04 30 

23 40 -01 00 

II 

NSP 

16 
14 
10 

6 
6 
9 
8 

1 1  
4 

7 
6 

9 
10 

7 
7 
5 

9 
7 

14  
10 

16 
13 

7 
1 1  

3 

13 
14 
12 
13 
19 
5 

6 
II 

3 . 4 4  
3.57 
3.75 

4.2 
3 . 3  
3.22 
3.81 
3.86 
4 . 8  

3 .6  
4 . 7  

3 .78 
3.35 
3 .5  
3.5 
4.1 

3.28 
3 .4  
3.64 
3.70 

3.66 
4.15 
3.9 
3 .73  
3.7 

3.50 
2.46 
3 .33  
2.88 
3.32 
4 . 1  

2.75 
1111 

T O E  

0 0 0  
0 0 0  
0 0 0  

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

0 0 0  
0 0 0  

0 0 0  
2 0 0  
2 2 0  
2 6 1  
6 .  6 3 

2 8 1  
2 7 1  
2 25 1 
4 14  3 

1 0 0  
2 0 0  
3 3 0  
2 1 1  0 
2 7 1  

4 1 0  
3 2 0  
4 2 0  
1 4 0  
2 3 0  
0 4 0  

5 2 0  

Tef  f 

1 b2 om 
1 00 
0 40 

1 0 3  

1 14 
0 42 
0 58 
0 35 

1 25 
1 13 

1 45 
0 57 
0 34 
0 43 
1 00 

1 23 
0 4 9  
1 0 4  
0 5 3  

1 10 
1 00 
0 46 
1 00 
0 4 3  

0 52 
1 09  
0 57 
1 00 
I 00 
0 30 

1 20 

Lm 

6 . 3  
6 . 3  
6 , 3  

5 . 8  
5 . 7  
5 . 9  
5.8 
6 . 3  
5 . 8  

6 . 3  
6 . 3  

6 .3  
6 . 3  
6 . 3  
6 . 3  
6 . 3  

6 .1  
6.1 
6.1 
6.1 

6 . 2  
6 . 2  
6 . 1  
6.1 
6 .1  

6 . 3  
4 . 1  
6 .1  
6 . 1  
6 .1  
6.1 

6 .0  

llcIl 

k 

1 .o 
1 .o  
1 .o 

0.8 
0 . 9  
1 .o 
1 .o 
1 .O 
1 . o  

1 . O  
1 .o 
1 . o  
1 .o 
1 .0 
1 .o 
1 .o  
0 . 9  
1 .0 
1 .o 
1 .0 

1 . o  
1 .Q 
1 .O 
1 . o  
1 . o  
1 .o 
1 .o 
1 .O 
1 . o  
1 , o  
1 .o 

1 .O 
LIllllll 

remarks 

c i r r u s  
c i r r u s  

moon 
haze  
haze 
haze 
haze 
haze 

haze 
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Telescopic 6- 

Mark Vints 

On four nights between October 16 and 23, a telescopic search for &-Geminids was conducted, using 10 x 50 
binoculars. 

The second half of October gave good prospects f o r  meteor observations. 
the usual  Orionid ac t iv i ty  and  the early Taurids, an enhanced E-Geminid display 
riad been predicted. 

Telescopic observations were carried o u t  during a t o t a l  of 2 47 on four different  
nights,  using 10x50 binoculars. The f i e ld  of view for  t h i s  instrument i s  5".  The 
centre of  the f i e ld  was chosen a t  a=78O and 8=+21". This way, there would be no 
?roblems in distinguishing the Orionid from the €-Geminid radiant.  Observational 
resul ts  are given in the table below. 
Only one possible &-Geminid was seen; i t  was a f a s t  meteor of magnitude +9 
average magnitude of  a l l  meteors seen was mag.+7. 
served a1 lows 
dther telescopic observers are invited t o  send the i r  resul ts  t o  Mark V i n t s ,  Acacia- 
l a a n  35, B-3940 Beringen. 

Besides 

h m  

The 
The small number of meteors ob-  

no valid conclusions regarding the act ivi ty  of the showers. 

00 07 -00 53 
2 2  45 -01 05 

eteor tivi 
Per T.  Aldrich 
.. ~~~ ~~ ~ 

Observational results are presented. A variable star observer noticed 7 meteors, apparently radiating from 
Cassiopeia on September 26. It is discussed whether he saw a minor shower. The conclusion is that more data 
are needed. 

Two visual observers recorded a total  of 74 meteors during 10.32 h o u r s  in the period 
September 18-29, 1987. The meteors were K-CygnidS ( l o ) ,  the Southern Piscids (15), 
the Northern Piscids (4), the Northern Taurl' s (4)$ the Southern Taurids (4), the 
K-Aquarids ( 4 )  a n d  the sporadic background  ( 

A t h i r d  experienced visual meteor observer, 3 .  gstergaard 0 esen, did n o t  participate 
in the watch t h i s  m o n t h .  
t i x i t x '  when he was observing variable s t a r s  on September 26-27 in the period 18 20m- 
19 50 UT. 

The question now i s  whether Ostergaard Olesen observed a new minor meteor shower. 
His own d a t a  a r e  inconclusive; E. Jensen a n d  6.11. Kristensens's d a t a  are  inconclusive 
t o o .  They only show t h a t  a minor shower in Cass-iopeia was n o t  act ive before and 
a f t e r  September 26-27. 
Radio observations, made by G.M. Kristensen in the period September 23.583-27.625 do 
n o t  show an increased meteor ac t iv i ty .  B u t  a minor shower does not  necessarily 
resu l t  in higher ra tes .  The radio observations cover approximately 60% o f  the time. 

B u t  he noticed w h a t  he named 'an unusual high meteor ak- 

He saw 7 meteors a l l  over the sky with paths radiating from Cassiopeia. 

d d 



The conclusion i s  t h a t  more visual d a t a  are needed t o  prove or disprove the exis- 
tence o f  a minor meteor radiant i n  Cassiopeia a round  September 2 6 t h .  

References ---------- 
(1) Cooky "A working l i s t  o f  meteor streams", WGN, Vol .10 ,  nr.1, February 1982, 

( 2 )  A . C . B .  Lovell, "Meteor Astronomy"3 Oxford University Press, 1954. 
(3 )  Axel V .  Nielsen, "Catalogue o f  B r i g h t  e teors" ,  MeddeZeZser f r a  OZe Rdmer- 

p p . 4 - 5 .  

Observatoriet i Aarhus, nr. 39, December 1968. 

Table 1 --- Observers and observing sites. 

I Observer - 1 Site Long i tude 
- 1 Latitude 1 

Table 2 --- Danish data about the meteor activity in September 1987. 

Ob s 

EJ 
GMK 
GMK 
GMK 
EJ 
GMK 
GMK 
GMK 

Period (UT) 
h m  h m  21 00 - 2 3  00 

21 58 -23 36 
2 1  09 -22 25 
2 2  51 -23 45 
21 05 -21 54 
22 00 -23 47 
03 35 -03 55 
01 26 -02 5 3  

1 . 7 3  
1 .53 
1.23 
0.87 
1.59 
1.68 
0.32 
1 .37  

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

Table 3 --- Gotfred M. Kristensen's magnitude distribution of the Kappa Cygnids 

0 0 0 0 0 0 1 0 . 5  1 - 5  0 

Table 4 --- Gotfred M. Kristensen's magnitude distribution of the Southern Piscids 

0 0 0 0 0 0 2 1.5 2 . 5  0 
0 0 0 0 0 0 1 1 0 0  

Table 5 --- Gotfred M. Kristensen's magnitude distribution of the sporadic meteors. 
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S 

Per T.  Aldrich 

T h e  results of the Danish observations of the Orionids 1987 are 
________- ~ -.-. ~ ~ _ _ _ _ _ . _ ~ _  

Four  Danish meteor o b s e r v e r s  saw a t o t a l  o f  14 O r i o n i d s ,  5 € - G e m i n i d s  a n d  32 s p o r a -  
d i c  meteors d u r i n g  7 . 2 9  h o u r s  i n  the p e r i o d  O c t o b e r  17 -27 ,  1 9 8 7 .  
I t  was p l a n n e d  t h a t  f i v e  a m a t e u r  a s ~ r ~ n o m e ~ ~  s h o u l d  o b s e r v e  60 man hours i n  the pe- 
r i o d  O c t o b e r  1 6 - 2 5  b u t ,  a s  u s u a l  i n  Denmark, the w e a t h e r  was n o t  on o u r  s i d e .  

'Table 1 --- Observers and observing s i t e s ,  

Gotfred M.Kristensen 
55 32 4 4  
55 14 29 

55 08 42 
J.@stergaard Olesen 

Table 2 --- Danish data about the Orionids 1987. 

00 00 -02 00 
04 00 -04 55 
22 00 -23 04 
2 1  1 2  -21 57 

'Cable 3 --- Magnitude distribution of the Orionids 1987.  

- 4 - 3 - 2 - 1  c I 2  3 4 5 

0 0 0 1 1 0 1  
0 0 0 0 0 0 0 3 O Q  
0 0 0 0 0 0 0 2 0 0  

'Table 4 --- Magnitude distribution of t h e  sporadic meteors. 

0 0 0 0 0 0 2 1 2 Q  
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The Geminids 1 
Peter Brown 

____._ ___-_ ~ _ _  

The results of Geminid 1987 observations in Alberta, Canada, are presented. 
.. .._____ ___ ___.- 

Observing th i s  l a s t  quarter of 1987 was c aracterized by unreasonably poor weather. 
While F o r t  McMurray i s  hardly the cleares place on the planet during the l a t e  f a l l  
and winter, t h i s  past season has been the worst in ten years. 
i\lo observing was done in the l a s t  p a r t  of September and  the Taurids, the Orionids 
and the Leonids were a l l  missed due t o  clouds in November. The f i r s t  p a r t  of De- 
cember had several c lear  nights t o  catch early Geminids, however the presence of the 
rYloon, f l u f f y  white snow and sub-zero temperatures prevented any excursions. 
The night before the Geminid maximum saw a six- our  vigil  held a t  the observing s i t e  
in hopes of clearing. As we were leaving the o e rcas t  sky gave par t ia l ly  way, a n d  
some Geminids were glimpsed, a1 bei t under exceedingly poor observational conditions. 
1\10 serious recording was attempted, due t o  the t i r ed  condition of a l l  observers. 
However, I remained firmly resolved t o  catch Geminid max (weather permitting) a t  a l l  
costs .  As the sun se t  over For t  McMurray on the night of  December 13, a cr isp c lear  
zvening slowly descended over the c i ty ,  while the temperature fortunately remained 
s t  a reasonable -15°C a l l  night.  Some haze a n d  fog  reduced the usually spectacular 
skies a t  the s i t e  some 30 km from t o w n .  However, the Lm was a t  or be t te r  t h a n  6 .0  
a l l  night a n d  permitted for  a good show t o  take place. 
Start ing from a b o u t  18h30m PM local t-ime and continuing t h r o u g h  t o  02h00m AM, when 
the presence of  the Moon and a wind,(dropping the temperatures t o  a b o u t  -35°C) s top .  
ped observations. 
singly f a in t  -3  green t ra i lb lazer  t o  the north o f  the s i t e .  
contains several f i r eba l l s ,  however the post-max period i s  the richest  in large p a r -  
t i c l e s  and was missed due t o  the early stop i n  observations. 
The average magnitude f o r  t h i s  years display was 2 . 7  , quite fa in t  by past standards, 
and  even more extreme when the 0 . 5  mv L m  correction i s  applied, dropping the average 
t o  3 . 2 9 .  The population index of 3.96,wh-ich we derived, i s  extremely high, even 
above the usual sporadic r and  may indicate errors  i n  the magnitude estimates (or a 
very dras t ic  and  unlikely physical change in t h e  stream). I w o u l d  encourage others 
t o  calculate r for  the d a t a  t o  ensure t h a t  I have n o t  made any er rors ,  because the 
resul ts  are so extreme. The interval used for calculation of  r was -1 t o  +4 m v ) .  
Table 1 --- Results from Geminid-observations in Canada. 

Some 208 Geminids were seen. The most spectacular was a surpr i -  
Usually Geminid max 

02 50 -03 50 21 Gem 1 Non 
03 50 -04 50 
04 50 -05 20 
05 40 -06 40 

All observations from Maqua Lake: Late= 56:391N, Long.= 1 1  l t 2 6 7 W  

Table 2 --- Magnitude distribution from the Geminids. 
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. : I .  : ;po ld ing ,  "The activity o f  t h e  Orionid meteor stream in 1985" 
c J .  Brit. as tron .  Assoe, 1987 Dee., V o l .  98, nr.1, pp. 26-33. 

dorld-wide visual observations of the 1985 Orionid meteor stream, made as p a r t  o f  
the International Halley Watch campaign,have been analysed. The level of a c t i v i t y  
o f  the Orionids was s imi la r  t o  t h a t  i n  other years .  

I .  K ' q j i s  i:nsi'cy, "Double Eposion o f  Dust Particles" 
dull. Astron, Inst;. CzechosZ. 38, 1987, pp. 7-12. 

The double erosion of interplanetary dust p a r t i c l e s  due t o  b o t h  the impact erosion 
by non-catastrophic c o l l i s i o n s  and corpuscular sput te r ing ,  caused by s o l a r  w i n d  
$ a r t i c l e s ,  i s  inves t iga ted .  
,~iiases according t o  the prevail ing e f f ic iency  of the two e f f e c t s .  Computations 
~ ~ d e  f o r  a few models according t o  the physical c h a r a c t e r i s t i c s  of co l l id ing  
pLrt ic les  show t h a t  the double erosion may s t rongly a f f e c t  n o t  only the dynamics 
b u t  a l so  the l i fe t imes  o f  the  p a r t i c l e s .  The comparison o f  the Poynting-Robertson 
drla double erosion l i fe t imes  shows t h a t  double erosion may be a t  l e a s t  as e f f e c t i v e  
as o ther  dust decay processes ( i . e .  t o t a l  hyperbolic escape, Poynting-Robertson 
i n s p i r a l l i n g  t o  the  Sun,  e t c . ) .  

The erosion process as  a whole i s  divided i n t o  three 

U. Olsson-Stee 2, "Cornet Nishikawa-Takamizawa-Tago (1 9 8 7 ~ )  and the Eps i lon  Geminid 
Y e t  eor Shower 
Idon. ?lot. R. astr. Soe. 228, 1987, Shor t  Communication, pp. 23-28 

Conlet Nishikawa-Takamizawa-Tago ( 1 9 8 7 ~  appears t o  be an  excel lent  candidate as 
parent of the Epsilon Geminid meteor s ower. A comparison of the o r b i t a l  parameters 
ana theoret ical  meteor radiant  w i t h  the observed c h a r a c t e r i s t i c s  o f  the  Epsilon 
Geniinids, along w i t h  the f a c t  t h a t  Earth makes i t  c l o s e s t  approach t o  the comet's 
p a t h  in October when the shower i s  seen and a more d i s t a n t  approach i n  July when no 
shower has  been detected,  indicates  t h a t  1987c i s  more l i k e l y  t o  be the parent t h a n  
a previously proposed comet (1964 VIII Ikeya . Comet 1 9 8 7 ~  has preceded the Earth 
t o  the c loses t  approach posit ion by 230-240 ay, and a t  t h a t  time was 0.016 AU 
within the E a r t h ' s  o r b i t :  these conditions have previously been shown t o  be 
favourable t o  the production of prominent meteor showers or storms, so t h a t  close 
monitoring o f  the meteor a c t i v i t y  during 1987 October i s  recommended s ince a strong 
shower may occur. 

I. t; nu,ju;C, id. 1i(~juukovaJ i,. L Q V O  l m i ,  C. i ormigginni, ' ? f l c t i u i i y  o$ Orionids i n  
1983-1985 from sirnul taneom radar observationsN 
Bull. Astron. i n s t .  CzechosZ. 38, 1987, pp. 129-131 

The approach of the parent comet P/Halley created some speculations about the 
possible increase of a c t i v i t y  of associated meteor showers. Simultaneous radar 
observations i n  Ondrejov (Czechoslovakia) and i n  Budr io  ( I t a l y )  do n o t  show any u n -  
usual changes i n  the level of a c t i v i t y  of the O r i o n i d s  i n  comparison w i t h  the  pre- 
ceding years confirming the shel l  s t r u c t u r e  o f  the stream with c h a r a c t e r i s t i c  b e l t s  
of p a r t i c l e s  i n  the d i f f e r e n t  posit ions along the E a r t h ' s  o r b i t .  






