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List of‘ observers and eaui~men-f;  

served d n r t n g  1-1 @ 5  hours The n igh t  14-15 showed some a o t i v i t y  
of the June T p r i d - s ,  Andy& Eluitenherg and Carl Jolzannink s C i k  b o t h  
three meteors coming from t h p t  area, The o t h e r  nights skowed o ~ l y  
1 o r  2 cand ida te s ,  This was the first  y e a r  since 2979 t h a t  ve 

L i s t  of observations 
Date 

Fe b 2% 
28 

biar 07 
I0 
1 2  
15 
15 
16 
16 
18 
18 
19 
21 
22 
22 
23 
24 
28 
2 8  
29 
29 
29 
30 
31 

Period(U,T, ) 
2000-2035 
2035-2’1 00 
2000-2030 
21 22-2222 
2054-2 154 
22’35-2235 
1902-2000 
2000-21 00 
21 47-2247 
2000-2 130 
21 02-2202 
21 54-2254 
2000-2 108 
2980-2800 
2030-2 100 
21 21 -222 1 
2023-21 23 
2000-21 00 
2000-21 00 
2000-2 1 00 
I951 -205 1 
2000-21 00 
1916-2816 
1905-2000 

N 
0 
1 
1 

78 
76 
87 

3 
17 
8 2  
23 
6 0  
69 
15 

2 
3 

79 
64 
19 
39 

4 
27 
8 

27 
9 

?rsequency 
S 8 , 7 S  MK: 
88.50 
88 50 
72, l  10 
72,110 
72,110 
91 * I 0  
72.110 
72.1 10 
72,110 
72,110 
1 7 2 c a 1 0  
72,110 
88,30 
88 . 30 
72,110 
7 2 ~  18 
72.1 10 
72,T 10 
88 e 70 
72,110 
88.30 
72,110 
72,118 

. _- Observer 

c 0 J obanriink 

Juni  : voor ve ien  de  mooiste maand weerkundig 
vaak knrzllig astronomiseh gez ien  a1 t e  grija, W2t kun J e  dzi: 
nog doen a l s  m e ~ e ~ o ~ a a r ~ ~ ~ e r  ? NOU gewoon wachten op uitzon- 
d e r l i j k  Inelder weer en dac toch aan d e  slag* De gunstige ui 
van een hogedrukgebied z~rgde v o o r  goed headere nachteen 17-14 
14-15 en een matige 15-76 j un i ,  E r  was wei eens gemompeld d a t  e r  
z o i e t s  als Juni-Lyriden bestonden : attentie dus VOOT meteoren van 
d i e  karat, I n  de e e r s t e  nach% werden 15 meteoren gezien door B a l f  
Andrk en Car l  Osk werden lichterade nachtwolken waargenomen toen  
ee rond OOhl5m MEZT r i c h t i n g  s te r renwacht  f le t s t -en ,  

106 



n. ~ a n d i ~ a a t ~  voor  de Junk-Lyride Da ~ o ~ ~ e n ~ ~  Sag was 
: hetzelfde d r i e t a l  i n  bege le id i  Q van Robert Norsink 

nam 30 meteoren waac terwijl z e  afkoelden ondsr da  sterrenhemel, 
Z e s  kandidaten hieronder  voor de  Juni-Lyriden, In de ' l w t s t e  nacht 
( d i e  van Rusland-Belgil5) namen R a l P  en Carl nsg waar en zagen 
onder  aanvankel i jk  guppige o ~ s t a n d ~ g h e d ~ ~  ncagmaals 7 meteorern 
waaronder 2 roogeli jke Jmi -Lyr iden ,  

i n  de L i e r  rond d i e  dagen aaar he t  woord. 8'zwerm'1 i s  wel. w a t  
f o m j e s  h i e rvaor .  

Conelusie : er i s  wel aprake van enige a c k i v i t e i t  

Numbers 
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2 

15 
16 

2 
2 
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by Bauke Rispens 
The weather i n  the sp r ing  months o f  1986 gave ijls a 

reasonable number o f  clear n igh t s  with e x c e l l e n t  ccndi t ions  f o r  
v i s m l  meteor observing, A t o t a l  o f  fmr n i g h t s  ( o r  parts o f  z 
night ) '  we had t he  opportuni ty  t o  go out and lay ourselves down 
face  up , eyes open I Apart from the  expectable l o w  sporadic 
meteor r a t e s  the n i g h t s  i n  l a t e  sp r ing  have a charm i n  t h e i r  
ow3 Glowing dawn dusk i n  t h e  nor th  sky c r o s s i n  s a t  @ 1.1 i t e s 
and '0 r igh . t  p l ane t s  above t h e  southern horizon, Under the r i s i n g  
arc of  the 1Ulizy Way you f e e l  these nights ~ r o  t he  n i c e s t  rad  
most m y s t e r i o u s  o f  %he year .  Now the  r e s u l t s  : 

8 2  1 504 
55 1 5.4 
55 5 .'3 
70 I 5.4 

7 5.8 ! 6,2 

i__.___s___ 
u% of  the  55 sporadics  (which i s  -th 

tootal  of the 4th column) only t w o  had a t r a i n ,  Percentage 6Se 
Nos ign i f i can t  straarn a c t i v i t y  has been. d e t e c t e d  during these ob- 
servations, No fireballs were seen  Two sporadics  were of magni- 

t ime : 22h5 m I J , T ,  in ~ ~ ~ ~ i c o r ~ u ~ ~  
tude -2 @ A -0,5 sporadic  on 9 June showed fragmentation, Apprsx. 



Abstract : 
Over 24000 meteors were used 'GO investigate the 

magnitude distributions and mass distribution w i t h i n  the Perseid 
meteor stream. The particle size distribution gradually changes 
throughout the cross-section of the stream.The Perseids display 
proporticnally more faint meteors towards the p o ~ t - m ~ x . i ~ l ~  nightss, 
Even more observational data was available for ZHR -profiles.Some 
50000 meteors were available for this study,The influence of the 
use of different sliding means on the appearance of short d u r p f '  A ,son 
peaks is discunced, Some depressions which separate submaxima ean 
be explained as artifacts introduced by the undercorrection w i t h  
it zenith exponent Y = l e O  instead of x =  I e 4 7  ,, Apart from the short 
duration features the median of the maximum occurred at ha =139P5 
(epoch 195060) which is significant behind the expected i;ime,T'ne 
Perseid maximum covered a 24 hour period, 

The Perseids are beyond any doubt the favourite 
annual shower sf most of the northern hemisphere me-teor observers, 
Indeed the comfortable temperatures of s u e r  nights are very 
attractive for meteor observing sesstons The meteor groups fn 
northern Europe suffer from the long daylight and have f e w  hours 
of darkness with the Sun just being under the horizon, Southern 
Europe benefits from much longer nights at 45O north one can 
observe at perfect dark sky for about 6 hours, For this reas 
several European amateurs travelled south to Puimichel. in Fra 
This place has been blessed by naturae with a ~ i c r ~ - ~ ~ i m a t e  which 
provides over 200 nights with excellent con~ition~ f o r  astronomical 
work each year., Dust and haze are blown towards the sea by the 
Mistral wind. The 1985 Perseid campai became a magnificent B U C C ~ S S  
mainly because of the overwhelming ob mational sucees~ achieved 
in Puimichell 

that the following results are obtained from 
and individuals from all over the world. The 
data for "ce  entire visibility period of the Pe 
several. nights data for 24 hour on 24 hour ! The Pers 
was r e c o r d e d  con~inuou~l~ from Europe ~ e t w ~ e ~  
from America between 5h and I l h  UeT, and f rom 3 
and 20h U , T ,  e For the future it would be very 
mDre data .  on the periods 18h-20h ITeT,,312-54h U . T ,  and llh-14h U,T, 

The most hopeful point of this aper is the 

The available observational results were csairolled 
to check the reliability and t o  evaluade the p 
porate the observational data in th ~ o ~ o n a ~ a ~ y ~ i ~ ~  O 
obtained under ~ ~ ~ o m ~ a ~ a b l e  eonditi ns were removed fro 
file Some groups sent their resull-a too late and coul 
cluded any~ore. The final L i s t  bu tQrs  %O this 
study * 

: results of the V ~ V ~ ~ ~ ~ I e t e ~ ~  Section see for 
data in WGN,n03 8, June 1986, pages 79-89. . - I  - o an ad^ : peter Brown., privat ~r~spond~nce~ - D,D,R, results of t he  A,R,M re9 Mitteilungen d e s  Arbeits- 
reises Met ~md d e r  D,D,R, 
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In this re Or% no data f rom 
The Sew ob ervationa sbtaine nder unperfect ~ k y  co 
the final picture, The r-values w Computed with th.e method 
explained in re . I  The r-value 8-9 Aug, and 
increased the f llswing nights Jco ic r af%@r 
16 AUgm Figure the mean Perseid 
sporadic magnitude; There is no d i p  a 
even more significant. The ~ ~ ~ ~ a ~ i c  r 
The variations on the spora ie r are due to the Larger u m r t  
on higher r-values. The r f r the Perseids averages 2m68. A s 0  
these values the r is less ensitive to errors.  The ~ ~ o ~ ~ ~ s s i  
increment in r therefore seems to be meaningful as a gradual 
change in particle size distribution t h  h the strea 

Perseid aetivity,The period of 7 t o  16 
and the following linear relation was fo . e 

xperienc ed obs  erne rs 

s provided a rather poor  eovera 
We have only one mean r-value 

= 0,112 d c 1.46 (valid f o r  7 g  d 4 1 6 )  
P 
The hourly rates were too l o w  to csntinue ~ f - t e r  46 

August with night by night magnitude distributions, The average 
F f o r  the Perse ids  after 16 August until the end of the Perseid 
activity averages '7.6 being identical to the sporadic r ! 

lower r-%ralues. Taking them all together we find E 
The various Aquarid radiants t u r n  out  t o  be riehe 
meteors than the sporadics while the Capricornids are  richer in 
bright meteors than e Perseids, Shower activity of the Aq~xar ids ,  
cx Capricsrnids and -Cygnids was filtered from the non-Perseid 
activi t y ,  leaving the poradics as treated n this paper ,  Obsema- 
tions concerning Perseids only were added o the distribution for 
unperfect sky since %he associated s p o r a d i c  ~ ~ s t ~ i ~ ~ t i o n s  w@rentt 

The results for unperfect sky observations yield 

available as- controll and reference. - 

3. The hour1 he Z,M,Rets. ------------ ------------ 
Fig* 5 
Z.M,R, Perseids 1985 
Classic presentation, 

I i 

July 
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Fige  4 - Z.H.R. -. distribution 

Perseids 1985 
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+ions that t 
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by the Bjmoothi 
Several authors 
For instance th 
fea ture  arswa 

peak was assoc 
a round  tha t  time The e 
term studies of the Pers 

lay large a m  
of *;he Perse 

stream earbit w i t h  
variations from 0 
f rom the na,ture o 
comehrg ~ ~ ~ ~ ~ ~ ~ o i ~ s  ha 
passages af the parent c 
the core has 
This  allEaws 
the core of t 
riations as well am the 

predicted (r 

The abBjem 

one single year, 
Another interesting ~ o n ~ i d ~ ~ a t i o ~  t o  

a r e  the spurious features on the rate ~ ~ ~ t r ~ ~ ~ t j - o n ~  
of ~ ~ ~ ~ ~ e ~ s  of ten  try to draw it rat p r o f i l e  fr 
semations,  It often turns out in ~ o n ~ ~ i ~ t i n ~  rate 
riouc; groups We f h e r e f o r  l o o k  a t  the rate ploL a t  
s%ages of  %he analysis. 

Raw d a t a  can be found in the  r e fe rencc?~  menti 
~~~~~o~~ The Z.M,R,*s wer 

e r e  s "Fimz-bed 
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Table 2 : continued 
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Table 2 : continued 

12.98 94. 
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18 16 
12 9 
1 1  13 
18 8 
111 16 

21 
21 
1 2  

2 0  4- 6 
66 - 
29 
22 
67 
89 
3e 
38 
6 8  
95 
30 
49 
24 
57 
90 
12 
96 
46 
27 
35 

102 
65 
71 
53 

121 
6 4  
36 
41 
69  
67  
42 
89 
50 
45 
48 
8 2  
48 
26 
14 
75 
63 
71 
63 
59 
65 

1 
6 

30 
30 
41 
38 
38 
57 

5 
3 
55 
26 
29 
18 
62 
54 

1 1  
4 4  
12 
10 
12 
20 
8 

10 
14 
9 

20 
6 

12 
1 1  
9 

17 
24 
7 
9 

23 13 2 5 
17 31 8 
18 31 
16 22 
33 49 
17 19 
9 1 1  

12 8 
15 I ?  
1 5  2 0  
1 2  14 
26 3 4  
52 14 
10 9 
7 24 
24 31 

7 77 
17 17 
12 17 
13 16 
I2 l a  
12 I 8  
14 22 
45 12  
13 14  

8 18 
7 7  
8 1 1  

92 1 5  
1 2  27  
9 22 

I0  
4 
8 6  
5 3  

14 13 
8 10 

8 
T 

15 
3 
3 
3 
5 
5 
5 

1 2  
5 
7 
4 

10 
10 
2 

10 
6 
4 
5 
a, 
5 
7 

6 

4 

5 
8 
6 
4 
2 
4 
1 
5 
5 

:s 
4 



Table 2 : continued 

83 
60 
78 
65 
2 8  
18 
17' 
30 
45 
35 
49 
58 
59 
5 2  
70 
5 
9 
2 

68 
81 
8 
5 
4 
80 
6 2  
1 1  
16 
42 
36 
42 
29 
31 
48 
31 
4 
5 
41 
64 
52 
30 
13 
5 3  
2 
29 
26 
26 
I6 
9 
0 
8 
3 
3 
2? 
29 
37 
37 
32 
20 
4'4 
1 7 

-7 

15  
10 
13 
12 
5 
4 
4 
6 
8 
6 
8 

10 
28 
10 
1 2  
6 
5 
8 
8 
9 

14 
14 
9 
8 
7 
7 
4 
8 
7 

12 
7 

9 
18 
15 
19 
17 
-I0 
5 
8 
7' 

I 0  
9 
7 
7 
8 
6 

- 

1 

I 
9 

6 

5 
1 

18 
45 
16 
27 
14 
29 
16 
22  
3 

1 
13 
I? 
15 
17 
92 
i 
3 
21 
15 
2 
2 
17 
27 
12 
19 

13 
26 
21 
28 
28 
1 
2 
1 
1 1  
'I 6 
18 
I 
3 
10 
1 8  
5 2  

7 
4 

74 
412 
15 
10 
40 
43 
5 2  

8 
1 1  
5 
a 
5 
5 
3 
4 

3 
4 
5 
5 
5 
5 
3 

4 
5 
5 
5 
6 
4 
7 

6 
8 
7' 
9 
5 
3 
6 
4 

5 
4 
7' 
3 
3 

2 
2 

8 

BR-F 

G%-F 

GT-F 
RS-B 
AG-F 
RH-P 
KM-F 
BR-P 

NMS 

B i - J  
EMS 
N i - J  
Ma-J 

H i - J  
NKS 
N i - J  

BR-P 

: PF-E 
[AG-F 
HI;=-F 

v PR-F 
'DDR 

12 

1 1  
95 
46 
23 
5 
1 
44 
37 
31 
65 
26 
36 
4 1  
6 

11 
8 

16 
21 
6 

17 
16 
13 
2 

23 
17 
25 
3 2  
92  
20 
12 
20 

41 
41 
23 
1 

7 
8 
8 

1 
I3 
6 
6 
3 

4 
4, 
5 
5 
4 
8 

a 
10 

2 
7' 
7 
7 
8 
6 
7 
6 
3 
4 
3 
5 

1 1  
6 
4 
5 

9 
30 
1 2  
1 2  
9 

12 
6 

10 
1 1  

3 
3 
7 
3 
5 
6 
8 
4 
3 

5 
4 

4 
6 
6 
5 
4 
2 

- - 

- 
- 

3 
46 
I6 
20 
15 
7 

21 
16 
17 
9 

I 9  
10 
26 
24 
12  
19 
20 
19 
13 
9 

1 1  
8 
24 

19 
16 
14 
31 
1 2  
32  
93 
21 

14 
2 1  
26 
25 
28 
27 
1 
19 
28 
3 2  

10 
16 
10 
7 
3 

2 
3 
4 
4 
4 
7 
4 
3 
4 

4 
3 
5 
3 

2 

? : 
4 
3 
3 
5 

5 
8 
8 

1 9  

5 
8 

4 
3 
5 

3 

4- 

';4 
s 
4 

7i: J 

3 
4 
4 
3 
2 

h 'Ir 
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nug (I 
1 .o 4- 
1 * 5  12- 
2,o 12  
2.5 6 
3,o 6 
13.5 7 
4.80 7 
4 e 5  7 
5.0 7 
5.5 8 
6 , O  8 
6*25 8 
5.5 I 1  
Q . ' ? T  1 1  
7.0 1 1  



The sporadic H.R, was averaged over 1 day smooklning the diurnal 
variation, Perseid rates were plotted in figure 5. Figure  6 shows 
a better defined ZmHeRo-dis%ribution than fi,qre 5 .  The only part 
which wasnPt smoothed is 12.0-15,l August, This internal. had no 
overlap on the averaged periods, Z . E I e R e f s  increased from 11,O to 
12  m 1 August when a first spike-like peak of shor t  duration oceurred 
with the radiant at a small zenith distance over Europe, krnerica,ns 
t o o k  over from Europe with much lower Z,H.Re8s at Aug,12,2 %he 
radiant being at a large zenith distance for them. Anothe- short 
duration peak occurred at August 12.4 si again for a small aenith 
distance of the radiant f o r  arnedcan observerso The following 
depression ( A ~ g , 1 2 , 5 - 1 2 ~ 6 )  is caused by Japanese observers when 
they got rates with the radiant at a small elevation above %he 
Japanese horizon. This time corresponds with the predicted maxi- 
m u m  $ High rates were reported consistently by Japanese observers 
for 12e7-1?.8 August,This corresponds with the median of r;ke maxi- 
nun activity, Another depression follows at 12,9-i~.Q August when 
Europe t o o k  over at a small radiant elevation in Europe. The last 
peak appeared at 9 3.1 Aug. Then rates decreased at a slow ~ 2 - k  
taking two days to reached the level of 11  .O August,, 

valid the short duration peaks may represent a fine inner stru- 
ture of filaments of enhanced density within the core of the Per- 
seid stream, The excistence of such density variations withjn the 
Perseid stream is to be expected from the nature of a meteor stinearn. 
The appearance of such short duration spike-like peaks can be most 
misleading f o r  the time of maximum activity. It also illustrates 
the need to consider the shower maximum as a whole continuously 
watched appearance A single observed peak rate reported by agroup 
doesn%say much about the actual rate profile a c  the maximurn. 

entire p e r i o d  a The result is plotted in figure 7 .  Three sub-maxima 
remain separated by depressions at August 13 ,5  and August 12.9. 
TJsing a sliding mean over O e 5  day ( 4 2  hours) the profile still 
shows two depressions although shifted over 0.1 day. TJsing a 
sliding mean over 1.0 day smooths the 2,H.K.-profile; the thin 
curve on figures 7 and 8 is identical to figure 4, 

The sub-maxima may be explained as artifacts, The 
observed rates were corrected for the zenith distance 2 by sec Z, 
Assuming that rates were undercorrected by S ~ C  Z and introducing 
the zenith exponent y =  1.47 as used by Zvolankova' ( re r " ,6 )  would 
a f f e c t  the rates a% the depressions most of all since these were 
observed wi th  a large zenith distance Z. The influence of the 
zenith exponent 8 on the Z.H.K. w i l l  be discussed in a following 
Da-per. The occurrence or" the depressions at times when ca?;~?o were 
zbserved with a large zenith distance of the radiant ie most striking, 
If it is true that y =  1.8 s-trongfy undercorrects 
Z e H , ! l + * s  were higher than founa f ro rn  this analysis, h s  a conE5quence 
the zenith disttlnce correction has to be reconsidered and ?~pck:ted.B 
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Hans Salm 
Despite poor  weather during t h e  f irst  days o f  May 

i n  the Al-tiiplano , Cent ra l  and Eastern p a r t s  of B o l i v i a  , 16 
observers f r o m  Tarija Po tos i  and L a  Paz were p a r t i c i p a t i n g  i n  
t h e  1986 Eta-Rquarid Watch : 
Santa  Ana Tarija ( 6 4 O 3 I  'W,21°378S,1900m) : Walter Yarnaguchi, 

Tarija I ( 6 4 ° 3 5 ~ W , 2 1 Q ~ 0 ~ S , 1 9 5 Q m ~  : Marcelino Torres  
Po tos i  , (65045 W I  1 9 O 3 5  'S,4840m) : Luis Vera,Roberto Miranda, 

L a  Paz 

Edgar Espinoza,RodoLfo ZaLles, Raul Zamora , 
Kheino Potter,Manuel Avila, Vladirair Avila,  

Gonzalo lvfiranda R o d o l f o  Mirancla. 

Grover S o r i a  ,Marcelo Ramirez 
(680071W,16031 'S,3500mj : Hans Salm,Eduardo Valdenassi, 

Summary o f  observat ions : 

Edgar Espinoza 
W al t e r Y amaguc h i  
W a , l  t er Y arnaguc h i  
Edgar Espinoza 
R o d o l f o  Za l l e s  
RauS Zarnora 
Edgar  Espinoza 
Rsc to l fo  Zalles 

Walter Yamaguchi 
Xheino Potter 
Manuel Avila 
Tdladimir Avila 
Edgar  E s p i n  Q z a 
W a1 t e r Y arnagu c h i  
Hans Salm 
Luis Vera 
Roberto FIiranda 
G onaalo FIirand a 
Hans Salm 
Grover S o r i a  
Eduardo Valdenassi 

May 02 
Tfay 02 
May 0 3  
May 03 
Nay 03 
May Q3 
May 04 

May 04. 

May 04 

May 05 
Nay 05 
Nay 05 
Nay 05 
Nay 05 
May 08 
May 09 
May 09 
Play 09 
Nay 09 
May 1 1  
May 1 2  

7h46 -9h5 5 
7h46 -9h5 5 
8hQ 5 - 9 h5 7 
8hlO-gh54 
8h30-9h57 
8h30-9h55 
8h00-9h5 3 
8h00-9hOQ 
9h00-1 0hQQ 
8h03-9h52 
7 h4 0-9 h4 5 
7 h4 5 -9 h4 5 
7h50-9h45 
7h53-9h52 
7h5 3-9h5 2 
7h30-9h30 
6h45-9h30 
6 h4 5 -9h30 
6 h4 5 -9 h3 Q 
7h3 0-9h3 Q 
7h5 0-8h5 0 
7 h3 5 -9h4 0 

5.4 
504 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5e5 
5.5 
5.5 
5.5 
5.4 
5.4 
5.2 
5.0 
5.0 
5.0 
5*0 
500 
5.0 

1 4  
15 
16 
1 1  
19 
9 

18 
4 ' 4  

5 
10 
50 
3 7 
29 
75 
20 
20 
16 
10 
14 
21 
5 

10 

Gololdr ' White yellow orange red blue trail.. 
Eta Aquarids --------45*6$ 7.4% 4.477 



Determination of radiants remai a ~Qn~~-iCting 
issue. Most of the time plott~n~s of ~ ~ ~ ~ a ~ l y  observe 
are not accurate enough . Based on the ~ l o t ~ i ~ ~ ~  I one 
risk of finding : 

- abnormally large radiant sizes (ref,l) - double radiants e,g ,  for the Persei - fictive radiants ( u Pegasids the ~ a c ~ ~ n ~ ~ e  cakaalogvre, 
see ref,3 and ref,4) 

Whilst the methods for discovering the radiants are  
correct ( intersecting line Pnatrix metho visual data are  t o o  
unreliable. Only phot~~raph~c work provides accurate enough data 
(ref,5> ~ ~ ~ ~ l t a n e Q ~ s l ~  photographed m e ~ ~ o ~ ~  ~ n i q ~ e ~ ~  d e t e r ~ ~ n ~  
%he radiant When also the duration is known by means of a rotatin 
shutter the heliocentrio orbit can be determined within certain 
limits However the vast majority of  meteor  photographs taken by 
amateurs , are single station meteors. The PNDB (ref.6) contains 
930 photographs, With this large a m o u  of data the interse 
of the backward prolonged trails can classify meteors with a 
good degree of certainty and find the location of the radiants. 

Classifying single Eta teors is an i t e r a t i v e  
process. More than half sf the p ~ ~ t o g r a ~ h e ~  meteors has 
seen by a visual Q server, ~epending on the experience 
server , the class f i c a t i o n  is more o r  less correct. E,g 
seids are rela-t y easily classified b sed upon their global. 
flight d i r e e t i o  d speed. Axso the Geanin ds are easy objects, 
On the o the r  ha the difference between the  several branches of 
the Aquarids an aprieornids is much more difficult a8 w i l l  be 
shown, 

I .  As a first s t e p  after obtaining the (o(,&) of " s h e  
start and end of the meteor by means of astrom ry 0 the metes 
assigned to the most active stream 91 are pllott on one or mor 
gnomonic maps. Fig. 1 shovs a computer generat map with  all_ 
1985 Perseids The radiant position fou in the literature 
(a = 47" ,6 = 57P8) is also shown with a The picture shows t h a t  
most assignations are correct bu.t a fe F3 eomple- 
tely wrong, 

2, For these eases 9 sither 

If the met 
sification 
out to be k 
mete or turn 

classified rne 
found to beko 
for these s%r 

Even in. repea-ti g this ~ ~ o ~ e ~ ~ ~ ~ ~  ver and OYS8 
several umA.assified meteors wi 1 be left over, S 
1 zi 
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d i s  3 I  - length o f  t r a i l  
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6h 

This is xsod a constant p but depends Llpsn z 
- the geomctr:7 ( levation of  the  r a d i a n t  1 - the br$ghtn"sss and speed o f  the ixeteor  and the effectivity 

- whether @C no t h e  complete t r a i l  i s  ~~~~~~~~~~~~~ 

a f  t h e  CfrnE?T% 

R I n  
0,562 - 4,oo 

A good average value for R for %he Perserids i s  7 c 5 r  
For shower meteors and streams ici-th Lower r- also 31 w i l l  be 
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systematically lower. 
This ratio was used by P.Roggemans (ref.3) to give 

more weight to the classification of the meteor of Acig.12 
01h08m U.T. as a Perseid than as a fictive u Pegasid. Table 1 
indicates that the R-value of 3.32 when classified as a Perseid is 
normal while a low R = 0.21 is highly unlikely. 

the radiant calculation method of ref. 8 is applied. The error 
distance of the trail to the corrected radiant is also calculated. 
The radiant radius can be largely influenced by a few Incorrect 
meteors. 

1978 

Once sufficient meteors are tentatively assigned 

Example : Perseids 8-9 AUgm 1985 (Vo1.4) 

Record 
147 
178 

43 
41 
42 
45 
47 

40 

Error Distance ( O )  

2.14 
1047 
0.20 
187% 
1 *23 
0.37 
0.69 

2.07 

393 

194 

visible on 

A s  often the timing of the meteor is not known the 
a of both start and end point can be wrong by the equivalent of the 
exposure time ( 4 min = ) @  Ilence non guided exposures longer 
than say 15 min. are to be avoided for this purpose. From the 
astrometry I it also follows that the exposure times as mentioned 
by the photographers can be wrong by several minutes. 

4. Examgle . 
the Aquarid radiants of end July - early August. Due to the low 
elevation of' these radiants at our latitude most meteors are 
photographed rather far from the radiant and in a ralher narrow 
sector north of these positions. Love11 (ref.9) mentions that the 
radiant is complex and has a large spread, Only later (ref.lO) it 
was found that there is a northern an southern subradiant, 

all tentative Aquarids of the PMDB . The radiant calculation gives : 

1---1-- --I- 

As an example of the procedure we try to establish 

Fig.4 shows the plot of the corrected radiants for 

o( = 337'38 6 =  -6P7 radius = 1345 (n = 44)  
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nu 
n 

0 

Q 

n *  Q 5  

n 0 

5 
0 

a 

This  position ~ ~ ~ r ~ ~ ~ o n ~  best to the 8 Aquarids N , although the 
more southern branch cannot be neglected. Of these 44 meteors 

elong w i t h  a great certainty to the orthern branch : 
cff = 33795 B = +007 radius = 322  

d = -1783 radius = 3 9 2  
and another 1 1  - to the southern : 

CE?, the p o s i t  northern branch agrees better with the 
o l d  value o f  Mawkina arid Almond : 



n 

0 

U 

a 
a 

'I f 0 

Radiant determination ~ ~ Q I I I  single station meteora 
i s  not a straightfornard matter, More than once visual stream 
determination turns out to be wrong. The actual classification is 
a blend of graphical identification numerical calculation and 
use o f  a priori information. Always a, certain number of mclas- 
sified and s p o r a d i c  meteors will remain In general I it is bet-  
teer not Lo classify ra ther  than t o  classify ~ ~ ~ ~ ~ r e ~ t ~ ~ ~ ~  The 
proposed method gives checks t o  avoid such mfB.%akese 
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For the praetl.ca1 example is : 

Only a couple lungs from the trail cantribute Lo t h . e  
meteor reflection. The easiest question t o  aaswer is whether a ~ e t e a y  
reflecting for one observer w i l l  a l s o  refle@t for another observer 
at a short distance. The answer greatly depends upon the YadiErit 
direction 4s an example we consider the receiver - t ransf l i t ter  
to be 
a meteor with radiant Az = 210" h = 70° . On a horizon%sl ma 
the geometric pla,ce of all the meteors belonging to that s-tream is 
a narrow l i n e  : 

in the west - east direction at 700 km. E'urther I we 'cake 



This circular will probable ar r ive  at your address 
some two months before the conference date  f 3-5 Octa in this 
contribution we inform. you about the curren ~ t a t m  of the ~~~k~~~ 
course organisation. The pr spec= look very good and ve*E'i hav 
excellent program, As usual s e v e r ~ i l  peo 
the confirmation (paymeat) of their r e s  
informed us about their plans to attend 
have to pay the reservation. It 1s urgent 
Pay without any delay 1000 Bf w i t h  it 
belgian postal g i r o  account Q ~ O ~ ~ ~ ~ $  
yourself at your national giro a c c o ~ ~  of 
international ~ a y ~ e n t ~  Do not send a c 
banks charge hi h costs and dontt even pa 
checks ! If you ignore this and try t o  se 
that it is d ~ ~ ~ ~ o y ~ ~  at its arrival as if 

their lecture : title , duration A t  the end of E3-t we ham? 
to know all these details Lo complete the final I tion on the 
weekend. This final information w i l l  ~ o n t ~ i ~  the 9 l i s t  of 
a l l  the partici ants travelling inf  the hmJ"se * a 0  

This newsletter be ready early 
assure you the F at least izroun 

of reservations t o  the h o w  ers of the ~ ~ s ~ ~ e ~ ~ ~  '*He% hla%h 
Entering new reservations tb 
t o  avoid d i f f i ~ ~ ~ t i ~ s  and don ' t  
sible until eptenber  7 0 ,  The no 
stration eos B if these are requ 
informed abo t  at^^^ before 
that the reservati n can be e R T i  

The program : 

Several participants still have t o  give details abouk; 

Around 15 September we have to report the final 

-s ----- 
renee ~~~~~~~~ h a s n S t  been ~o~~~~~~ 

several. partic 

breaks of vark 

t e d  t o  in form IbP about 
cure. The prog 

The program v i l l  have 
Friday 3 October 

Sa turday  4 Oc%* 
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Lectures ~~o~~~~~ ~ s t a ~ ~ ~  June 1986):  

We are  grateful t o  ~ ~ o ~ * ~ a ~ a ~ ~ h ~ n ~ ~ ~  ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ e ~ * ~ ~  ) 
President of the I s A e U e  ~ o ~ ~ ~ ~ i o ~  2% f o r  his help t e  ifidvite 
professional meteor workers, The 'z , Iqr is~.?986 w i l l  be  ~n~~~~~~ by the 
participation of Dr, B,A,LindbSad ard ~~,~~~~~~~~~~~~~~ 

known among meteor workers or his long standing r a d a r  ~ . ~ ~ ~ ~ ~ ~ a ~ ~ o ~ s  
and studies of combined visual and radar Q b ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .  He p~~xklished 
many papers dealing .with ~ ~ t ~ o r  wor * ~ ~ ~ , L i ~ ~ ~ l ~ ~  is one of the most 
active and experienced meteor worke B of this t ime, His pr--esence at: 
the meteor weekend w i l l  be very- important to imprave -the ~~~~~~~~~~~~~ 

between. amateur meteor workers and professional ~~~e~~~~ p ~ o g r a i a s ,  
Re promised ax8 E. moat interesting lecture on "The Magriii;ude Distri- 
b u t i o n  of Visual Meteors and Errors in Visual rYTagnftude B~tirnates.~' 
This  lecture i s  scheduled on Saturday lgh-20h as one of the 8-taTtin.g 
lectures for the condueted group discussion, Dr,LlndblaZ proposes a 
general discussion of the goals of amteeur observing prograrna. He 
also suggests t o  discuss the tendency for some amateuy meteor rahser- 
vers to c l m a i f y  nearly every meteor that they see as belorging to 
some minor shower a This problem has plagued visual meteor o ~ s e ~ a ~  
tions ever s ince  Denningls days,  

- ~ r , ~ . ~ , w i l l i a r n s  ( ~ u e e n  ~a College - university of 
London ~~~~~~~~~ is w e l l  known f o r  his mo interesting ~ ~ ~ ~ ~ e t i ~ ~ ~  
studies of me%.;ar streams and their evolution, Phring t h e  p e t  years 
we have read several excellent papers from his hand n o s t  of  tkem 
were published in the Monthly Not ices  o f  the R , A , S ,  Dr.\lTiTZ.ians is 

f the leading theorists in this field. The presence o f  Dr, 
a a ~  at the meteor weekend w i l l  enrich the aims of the weekend 
ill improve the relationship between the theoretical bran@!., an 

the o b s e r v a t i o n ~ i l  counterpart a D r . i M i l l i a m s  announced us a. very 
interesting lecture on Meteor Stream Evolution" a This l e c t u r e  

--------M-------YY-W----~----------.---- 

- Dr,LiuLdbla (Luizd ~ ~ s e ~ ~ ~ t ~ ~ -  # ,;weden) is w a l l  

ently been ~ ~ r o ~ ~ a ~ e d  on Saturday 14-15kr0 
Amateur contributors announced the f o l i o w i n g  l e c t u r e s  : 
- Steve Evans (B,A,A,PIeteer Section) resgons ib le  f o r  

the photographic meteor prograrn of the B e J e A e 9  w i l l  deliver us a 
lecture %'The pLotography of meteors wi th  large f o r m a t  camerasg8 - Casper t e r  Kui2e (R,A,S,A,Meteor Team), promises a 
1ec"cz;lre on t lNeteor  Trajectories in the atmos here" f:arthher d e t a i l s  
-frill b e  pub i i shed  later on since these weren "tJ ~ O ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ ~  y e t *  - Paul Roggemans ( V  ,~,~,~eteor ~ectioa) i319,.3scied t w o  
lectLarc3, m e  or! t h e  international results of the P e r s e i d s  1985 and 
another one on the remarkable r e s u l t s  BE the Geminids 19€5, '"hese 
lecture:: w 9 1 1  describe the atructum of hot,h showers as  der iyfed  f r a m  
amateur vistxai observations With this eont-cibu-bi en on % ~ a  IT 
showers (magni ",-i;cle r e s u l t s  and. Z,B,fi,-proSiles) it w i l l  beec? 
that -there is a iwry urgerit need far ~ ~ t ~ r ~ a ~ ~ ~ ~ ~ ~ ~  co-opex,4 
These 1ec"r;ures w i l l  be programed  s e p a r  t e l y  cn Sate-rda:~ a f t  

sys-tem l i e  hope to hat-e d e t a i l s  available so 

leci;ure on %ha cclour observations of meteors, Thl  
be confirxed more de ta i l s  wi-2.1 appea r  in the final i a f o r ~ a t l a n ,  

- h i e l s  Nelson (Publ.ic 

- Per Aldr i ch  (Iileteor Group Denmark ropcasad u s  L" 

- Christian S k y 2  -t ~ v ~ T ~ * s ~ ~ ~ ~ t ~ ~ ~  Section ,rsePgium), 
ady two abstracts of these 

a pu"blicF3tion crontaining 
e p e r i o d  ~ g 6 8 - l g 3 6  w i l l  Sr,e 

aining the ,b>  of s t a r k -  and 

h s e rvat 3 ry Hoe v en - "; ne 
lands) cb73:I? s p a k  aSo1lit a t h e o r e t i c a l  t on &QSP i k l  5 

rav ided  %ha some b a s i c  d a - h  are 



end point of the meteors is done by means of the ~ ~ ~ r o m e t ~ i c  
technique : on prints a number of reference stass and the meteor 
itself are measured, The data are organised fol10~ii:g The relational 
database model . There are several files e,g,  : - the meteor file a ~ ~ ~ ~ ~ t u d e  shower* - the photograph fil f ~x~~~~~~ cameni and emul- 

- the astromet file : center of pla%e focal ~ ~ n g ~ h  S,D. on 

- the observing site fiL - the observer file. 

sion characteristics. 

reference s t  s calculated ex o s w x  t ime, 

Data will also be asl-ail.abls on diskette for sane -types 
of computers e The use of the PNDB is maraifol 6 ~l~u~tration~ 
given about : - shower deter ouble station rrieteeor 
latisns, It is the intentio his meteor catalog= 
Quanta and meteor science : Observational results in rnetecr 
studies can often only rely on l o w  oounts r single eventss, As a 
result the data have to be interpreted statisticall 0 "i"e hman 
mind is no% always able t o  grasp the implications of he s e quarlt fJ32 

effects, The exponential and P O ~ S S O ~  distribution play 8 major role 
in this field, The theory is illustrated 
I. The time distribution and groupings tear sigbtings e ~ ~ s - t ;  
if not all It o f  %he reported groupings be expbaixled by rmldom 
effects. 
2. Maximum activity determination rema and+ spread on Z e T 1 . R e  

A l s o  here the ~ b s  rvers can be easily inisled , Global instead of 
detailed treatment f the data increases the reliability, 

based upon the minimum number of photons required t o  stirnula 
rods The time of stimulation is very important The 1 
nitude for stars is no t  a good measure for ho*szrly rate e 
meteors . The influan of the backgrotw light l-ev-el is 
cussed, A practical e 
characteristics is pr 

controversial discussion of the s ~ a n d a ~ d ~ % ~ t i ~ n  of visual. observing 
techniques, 

So far about the lectures "cat were already ~~~~~~~~~ 

ca,ted, We expect several other Lecturers to in for^^ us about thei 
contribution to the meteor weekend T4ore next time ! 

3. The quztntum the ry of vision We derive the perception 

eriment f o r  learning the obser-ver?s vis ion 

This  topic serves as an i n t ~ Q ~ ~ c t i ~ ~  for the possibly 

About the TDX: discussions : ,--,-----.-&-,." -------------- 

cussed : - 





HINGENE BELGIUM METEOR W E E K E N D  

3-5 Q C T O E c E W  19-14, 

Meteor observers from several groups 
from different countries will meet each 
other for a weekend conference in Hingene. 
Hingene is a small village south east of 
Antwerp. The happening starts with the 
arrival of the DarticiDants between 15h 

meeting itself we got several most interez- 
ting lectures. A famous professional meteo: 
!worker with a lot of experience on visual 
and radar observations will stay with us. 
Some groups made already most promising 
proposals for group discussions which will 
probably lead to a universal method of 
visual work. Amateurs from 10 countries 
wrote us that they will attend the meeting 
This weekend may become a milestone in the 
history of amateur meteor work ! 

The final program will 
in Sentember participants 
regisbation then will-receive fu l l  in- 
formation in September. Amateurs inte- 
rested to at d the meeting are invited 
to write to organizer. Lecturers are 
requested to ntion the title and the 
duration of the lecture. A written sum- 
mary of the lecture is required as well. 

be arranged 
who paid the 

B - 2800 Kechelen ,Belgium. - -  Prepaynent is 

Please send your registration letter 
ato Paul Roggemans I Dellingstraat 25 

‘requested , transfer 1000 BF from your 
postal giro account t o  the belgian giro 
accovnt of Paul Roggemans o r  pay by Inter- 
national Postal Money Order. 


