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From the Editor 
Marc Gyssens 

Fi..uk u d  &, we would &he ;to khank Ccee t h e  c o W b L L t o a  t h a t  a e n t  uh a n  cvtticle, 
ConXtLibU;tiOame corning i n  hted.&j amoutkey now and we hope tkin send wLU con- 
Xinue. A t  t h e  aame ;time howevm, we m u h t  apologize t o  a e v m d  au; thou  and t h a n k  
them doh the,& patience. l n  ohdeh ;to make WGN mom e n j o y a b l e  t o  head, We t hy  $0 
g m u p  togetheh m l a t e d  c o w b u k i o m ,  On t h e  otheh hand, we w h h  t o  g i v e  p h h h -  
t y  ,to t h e  L a t a t  newa. Aa a comequence  0 6  thh edi/tohial poficy,  dome ahJtiCeeb 
gQ-t p u b u h e d  h i g &  away, w U e  okhea have ko W doh a e v a d  A a u e ~ .  We me 
howeve4 h y i n g  t o  do aomeAking abed Itkin. To ahomhn t h e  queue 06 waLtLng CUL- 
f i d e h  c o r d d m b & y ,  we d e c i d e d  t o  make a a p e c i d  h a u e  06 A u g ~ ~ 6 t ' a  WGN, w&h 
aeveud.  a d d i k i o n d  p a g u  o d  i n t a a l t . i n g  meteoh newh. Meawkiee, we encouhage 
evehybody t o  w&e aome,tking d o t  o u t  - yoil t~ - joutrnd.  
When you kec&he thh d a u e  0 4  WGN, khe aummeh hoUdayb me coming doaeh. We 
hope khe weathet  in yowrcvtea w U  be &h and khat many clecvt n L g M  uliee be ad 
u ~ e  t o  you doh meteoh obaehvCLtiom. Po not d o k g d  t o  t a k e  dame ltime t o  w/Li/te a 
hepohk abed youn aummek obaetrva/tiom and hend Lt t o  un! To ;thohe 06 you thcLt 
me a t i l l  going t o  achaol  o h  u n i v e u a y  and have tu p a ~ a  examina-tiaa bedatre 
t h e y  can t k i n k  ad me,teon: o b a e a v a t i o m ,  much Luck! 
The main curLUe in tk in d a u e  06 WGN c o m a  @om R d g  Koachach ad t h e  " A t b m -  
heA M&teoheI1 i n  t h e  Gehman Pemochaltic Repubtic.  ffe and kin coUeagueb made a 
a t u d y  a b o u t  t h e  dctmmina;tion 0 6  pettctpfion p t r u b a b U a .  He cbcuhaeb a veky 
o ~ g i n d  me,thod, un ing  double-count  w a h  a k i a t e d  did& 0 6  sight. We a h a  40- 
cuh on t w o  muhXpRe-atat-Lon m e k e o a  t h a t  w a e  photoghaphed dhom at leabt  t h e e  
didhehe& a igh tb ;  t h e  @mneh dhom KttinaXamand, Stavangm and Skien i n  S o u t h e m  
N o ~ a y ,  and khe lattm @om P a i n m a ,  Mikado and & k i g m a  in Japan .  
The muin new4 h o w e v a  c o m a  - a g a i n  - @om l M O ,  t h e  ln tehna- t iond  Meteok Okga- 
Lza, t ion .  lndeed,  &om Mmch 2 5  ;tiee Mmch 2 7 ,  we enjoyed a mu4-t A U C c U b f j f i  In- 
kehnaA%nd MeAeoh Weekend i n  O l d e n z u d ,  khe Nekhe&n&. (By t h e  way, indohma- 
, t ion abou;t how t o  o tdeh  t h e  ptroceeding.cs ad kkin 7ntanCLtiond MeXeott Weekend can 
be hound on ;the back coven.) Many c o u W e a  wehe h e p h u e n t e d :  t h e  BENELUX, 
Sweden, Nomag, t h e  FRG, t h e  GVR, Hungmy, Fhance, l t d y ,  Czechoslovakia, . . . may- 
be we even dOhgQk home! Ak khe ZMW, we had a dincuhaion a b o u t  t h e  neceaaLty and 
d e a h a b i U t g  0 6  7MO. ALthough home people had d h o n g  heAmVat ion4 ,  moat meAeoh 
w o & h W  wehe ev&n a&On,gQh i n  davoh. The /lame CUM be h d i d  iotr khe p(7Munh f h d  
h c p f i e d  by &t&h on t h e  phOpoaah khat wmc phaeevLted in pheviouh h a u e b  0 6  WGN. 

Thehedohe, we decided  not  ko w& a n y  Rongeh, We c o m i d e t  t h e  ' IntehnaXLond Me- 
t ~ &  Ohganization t o  be dounded on May 7 .  1tA main a c k i v L t y  WX 0 6  c o ~ e  be t h e  
p u b l h k i n g  ad WGN, which w L L t  be d e n t  in t h e  @aW~e ;to each membeh ad 7MO. H o w e v ~ ,  
we WU d o  odheh t h e  poaaib&ty t o  aubachibe  t o  WGN w a h o u t  becoming a memba 
u d  7MO. People thCLt me nok deeling heady to pwcipcc l te  i n  tkin i W a t i v c !  now, 
me &ayh welcome t o  j o i n  i n  lea;tet, when t h e y  do. Mohe indotunation on t h e  pke- 
aeutt: a t a e  0 6  add& 0 6  ZMO can be bound e l ~ e u ~ h e h e  i n  ttkin h b u e ~ .  
06 coUhc\e, Bounding an o h g a n i z a t i o n  hequhea dounding mwnben! Thekedoke, We ,in- 
d u d e d  a domi in khe pheviouh , h u e  t o  invLte  hubactLibe.u to WGN t o  become a 
hounding membetr 0 6  7MO. Sevmd meteox w o h k e u  h e p t i e d  poa.i/tiv&y to tkin he- 
q u e a t  o h  c o n Z / h e d  t h e y  w o d d  s e a  i n  the,& @m. & Lo now, t h e  @unding mwbm 
0 6  7MO me: 
C h r i s t i a n  S t e y a e r t  ( B ) ,  Evelyne Blomme (F ) ,  Jeroen Van Wassenhove ( B ) ,  Pekka Par- 
v i a i n e n  (SF), Trond E r i k  H i 1  l e s t a d  ( N ) ,  G h i s l a i n  P l e s i e r  ( B )  $ Rober t  Lunsford (USA)  ¶ 

Axel Haas ( D ) ,  Manfred Schank ( D ) ,  Glenn T i c k e t  (B),  J i i rgen Rendtel  ( D D R ) ,  R i cha rd  
J .  T a i b i  (USA) ,  A.K.  T e r e n t j e v a  (SU), Paul Roggemans ( B ) ,  D i e t e r  H e i n l e i n  ( D ) ,  Jeff 
Wood (AUS) , Ann Schroyens ( B )  , Marc Gyssens ( B )  , Roberto Gore11 i ( I )  , Pete r  Brown 
(CAN), Jose T r i g o  Campoy Rodriguez ( E ) ,  L ieven  Smits ( B ) .  
T k i n  o n l y  a ~ h e l . h n L n u n _ y U t ; a o ,  p l e a e  aend i n  yam domi n i g c L t  now! P d n g  a.U 
0 6  7 9 8 8 ,  kequeatA ,to become a hounding membet WM be honohed! 
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IMO: It is a Fact! 
Paul Roggemans 

Intensive correspondence a b o u t  the subject o f  an International Meteor Organiza- 
t i o n  (IMO) revealed t h a t  we should go on with i t .  Maybe, for some people, IMO 
came unexpected and probably too  soon; we are confident, however, t h a t  time will 
work in i t s  favor .  Indeed, a rather inconstructive discussion a t  the Internatio- 
n a l  Meteor Weekend in the Netherlands clearly showed t h a t  although some people 
are n o t  yet ready for  t h i s  concept, a vast majority i s  very much aware of the 
need for such an international body. Questions as t o  who will do the work and  
who w i l l  be responsible, were raised. In th i s  contribution, we summarize the 
current s ta te  of a f f a i r s  as f a r  as administration a n d  membership are concerned. 
Most of the people expressed the i r  concern t h a t  the foundation of IMO might come 
down t o  the creation of yet another organization, bringing a b o u t  a supplementary 
burden of administrative work upon persons being already very busy with the 
work they have now. Therefore, these people suggested t o  continue working around 
WGN and t o  develop the existing loose cooperation. Since th i s  i s  indeed the easi- 
e s t  and  also the safest  way t o  s t a r t ,  we shall follow the i r  advice. In order t o  
overcome the danger of a too  cumbersome administration, we need an intermediate 
period of time t o  establish a more organized off ic ia l  administative team. Mean- 
while, we develop the present "loose" cooperation, w h i c h  does not  b r i n g  a b o u t  
more work t h a n  w h a t  we are already used t o  handle. 
AS Hans Georg Schmidt  (FRG) p u t  i t  on March 26: we aZready have an in temat ionaZ 
cooperation t o  some ex t en t ;  t h e  c h i l d  should ge t  a name. A psychological mile- 
stone has been set  by a number of  people who are strongly in favor o f  the founda-  
t i o n  of IMO. As i t  i s  a free r igh t  t o  establish an organization, they fixed May 1, 
1988 as date o f  birth of the International Meteor Organization. Several persons 
have agreed t o  become a founding member of  IMO; these f o u n d i n g  members wi l l  de- 
cide a b o u t  further developments. Their names can be found elsewhere i n  this issue. 
An a c t i v i t y  which may be very important  t o  IMO, are the International Meteor 
Weekends. During the discussion i n  Oldenzaal , the Netherlands, Axel Haas ( F R G )  
supported the author's concern a b o u t  the c o n t i n u i t y  o f  these weekends. IMO wi l l  
promote the IMW's and we hope t o  be ready t o  have the f i r s t  General Assembly 
when we meet in Hungary, i n  the f a l l  o f  1989. Meanwhile, a l l  important decisions 
w i l l  be made by the f o u n d i n g  members v i a  l e t t e r .  

As requested by several correspondents, we shall not  waste time and  e f fo r t  in 
establishing another journal, b u t  continue to  b u i l d  on WGN. A t  t h i s  stage, we 
should look  a t  the history o f  WGN. W G N ,  derived from the original Werkgroepnieuws, 
star ted as  a j o u r n a l  i n  December 1980. Before 1980, a non-periodic newsletter 
was sent from time t o  time t o  Belgian meteor workers only. The publication of 
t h i s  newsletter was discontinued i n  1980. In  December o f  t h a t  year, however, the 
author decided t o  publish Werkgroepnieuws as a Dutch language FEMA j o u r n a l ,  be- 
cause he f e l t  i t s  need t o  improve contacts among meteor workers in the Benelux. 
WGN had a multiple function i n  h a v i n g  information c i rculate  among meteor workers 
world wide. As a part of t h i s  multiple function, WGN served as a c i rcular  for the 
V V S  (Belgium) a n d  the OSM ( the Netherlands) for several years. A consequence of 
t h i s  approach was t h a t  part o f  the a r t i c l e s  were published in Dutch whereas the 
others appeared in English. Since 1980 however, WGN gradua l ly  g o t  a growing num- 
ber o f  foreign subscribers; a t  the same time the number of contributions i n  D u t c h  
declined. Around the time o f  the International Meteor Weekend i n  Hingene, Belgium 
(September 1986), i t  became clear  t h a t  wGN had t o  grow i n t o  a real international 
journal. D u r i n g  the year t h a t  followed, i t  was f e l t  ever stronger t h a t  the Dutch 
language section i n  WGN severely hampered the achievement of  t h i s  objective. 



Therefore,  i t  was agreed upon by a l l  p a r t i e s  i nvo l ved ,  t o  c o n t i n u e  WGN from 
December 1987 onwards as an independent i n t e r n a t i o n a l  j o u r n a l  - w i t h o u t  t i e s  t o  
t h e  VVS o r  any o t h e r  e x i s t i n g  o r g a n i z a t i o n  - around which I M O  c o u l d  be b u i l t .  
The p r i n c i p l e s  t h a t  a re  now used by t h e  s t a f f  o f  WGN a r e  v e r y  s t r a  ght forward:  

1. Each subsc r ibe r  has equal  r i g h t  t o  p u b l i s h  i n  WGN, p r o v i d e d  h i s  c o n t r i -  
b u t i o n  i s  va luable;  

2 .  Each person, wherever he o r  she l i v e s ,  can subsc r ibe  t o  WGN 

3. The s u b s c r i p t i o n  r a t e  should be equal t o  t h e  p r o d u c t i o n  costs ;  i n  p a r t i -  
c u l a r ,  themembers o f  t h e  WGN-teamare n o t  e n t i t l e d  t o  any form of f inan-  
c i a l  compensation f o r t h e i r w o r k ,  s ince  t h i s  work i s  done on a v o l u n t a r y  
bas i s .  

p u b l i c a t i o n  o f  WGN. 
4. No o r g a n i z a t i o n  o r  s o c i e t y  b u t  I M O  has t h e  r i g h t  t o  i n t e r f e r e  w i t h  t h e  

A number o f  people have expressed t h e i r  wish t o  j o i n  an o r g a n i z a t i o n  such as 
I M O .  Since 1988 i s  t h e  y e a r  i n  which I M O  i s  founded, one m i g h t  ask: who is found- 
ing IMO? Long t r a v e l  d i s t a n c e s  p reven t  a l l  persons i n v o l v e d  t o  dec ide o r  t o  d i s -  
cuss i n  a meet ing.  To u n i t e  people t h a t  wish t o  be i n v o l v e d  i n  t h e  es tab l i shmen t  
o f  IMO,  a founding membership has been created.  The found ing  members c o n s i s t  o f  I988 
WGNsubscri bers who wish t o  be an I M O  member and complete t h e  I M O  r e g i s t r a t i o n  form 
and send i t  t o  Paul Roggemans (address on i n s i d e  o f  back c o v e r ) .  No membership 
fee i s  r e q u i r e d  f o r  1988. I f  you p a i d  you r  s u b s c r i p t i o n  t o  WGN f o r  1988, i t  i s  
p o s s i b l e  t o  o b t a i n  a r e g i s t r a t i o n  form t o  become a found ing  member. These found- 
i n g  members w i l l  dec ide on a l l  p r o p a l s  concern ing I M O .  
From 1989 onwards, t h e  found ing  members w i l l  renew t h e i r  membership a u t o m a t i c a l l y  
w i t h  t h e i r  s u b s c r i p t i o n  t o  WGN: I M O  members w i l l  r e c e i v e  t h i s  j o u r n a l  as p a r t  of 
t h e i r  membership. However, readers  who do n o t  wish t o  j o i n  I M O  w i l l  be of fered 
a separate s u b s c r i p t i o n  t o  WGN as w e l l ,  From 1989 onwards, f ound ing  membership 
w i l l  no l o n g e r  be granted.  Candidate members w i l l  o b t a i n  t h e  s t a t u s  of  "assoc ia te  
member" u n t i l  t h e  n e x t  General Assembly meets and changes i t  i n t o  " v o t i n g  mem- 
b e r " ,  on proposal  o f  t h e  C o u n c i l ,  Associate members w i l l  e n j o y  t h e  same b e n e f i t s  
as v o t i n g  members, except  t h e  r i g h t  t o  vo te  and t o  h o l d  o f f i c e .  T h i s  p r e c a u t i o n  
has been b u i l t  i n  t o  p r o t e c t  t h e  r e l i a b i l i t y  o f  I M O ,  e s p e c i a l l y  towards the  p r o -  
f e s s i o n a l  meteor community. Indeed, I M O  wants t o  be a s e r i o u s  o r g a n i z a t i o n  f o r  
peop le  who e n j o y  meteor astronomy as a se r ious  a c t i v i t y .  Too o f t e n ,  c o l o r f u l  
s t o r i e s  about meteors t h a t  made no sense a t  a l l  were produced by  persons, who, 
b y  d o i n g  so, s e v e r e l y  damaged t h e  r e p u t a t i o n  and c r e d i b i l i t y  o f  amateur meteor 
workers i n  genera l .  The above procedure guarantees t h a t  t h e  r e p u t a t i o n  of I M O  
w i l l  n o t  be dest royed by such persons, However, i t  i s  t o  be expected t h a t  t h e  
t r a n s i t i o n  f rom a s s o c i a t e  member t o  v o t i n g  member w i l l  be a lmost  always automat ic .  
As sa id ,  we hope t o  have t h e  f i r s t  General Assembly a t  t h e  I n t e r n a t i o n a l  Meteor 
Weekend i n  Hungary, i n  t h e  f a l l  o f  1989. 

3. The a d m i n i s t r a t i o n  o f  I M O  i n  1988 and 1989 
Who w i l l  do the  a d m i n i s t r a t i v e  work? As i t  has been dec ided t o  s t a r t  f rom t h e  
e x i s t i n g  i n t e r n a t i o n a l  c o o p e r a t i o n  around WGN, t h e  s t a f f  o f  WGN w i l l  t ake  ca re  
o f  t h e  paperwork, t h e  correspondence, t h e  p u b l i c a t i o n s  and t h e  f i n a n c i a l  manage- 
ment, u n t i l  Counci l  and Execu t i ve  Committee members have been e l e c t e d  a t  t h e  
f i r s t  General Assembly which i s  t o  be h e l d  i n  t h e  f a l l  o f  1989. Meanwhile, we 
need a temporary s t a f f .  A l though t h e  s t a f f  o f  WGN v o l u n t e e r e d  t o  do t h i s  j ob ,  
we welcome o t h e r  persons t o  h e l p  us i n  some way. The t a s k s  o f  t h e  " found ing"  
Execu t i ve  Committee are:  

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

- s y n t h e s i z i n g  a l l  p r o p a l s  and comments; 
- p ropos ing  new ideas  and suggest ions;  
- proposing candidates f o r  t h e  Counci l  o f  I M O ;  
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- proposing candidates f o r  t h e  Execut ive Committee; 
- proposing s t a t u t e s  and bye laws; 

The temporary a d m i n i s t r a t i o n  i s  v e r y  g r a t e f u l  f o r  any comments and/or ideas 
t h a t  may h e l p  IMO. We wish t o  t a k e  i n t o  account a l l  suggest ions,  v iewpo in ts  and 
ideas  expressed by meteor workers 
and make progress, n o t  t o  postpone o r  cancel f u t u r e  a c t i v i t i e s .  

- p r e p a r i n g  a f i r s t  General Assembly o f  I M O .  4. __ 
worldwide. Our d e s i r e  i s  t o  c r e a t e  I M O  

4. More comments on I M O  ....................... 
I n  t h i s  i ssue  we want t o  ment ion two more r e a c t i o n s .  The f i r s t  i s  f rom Gotfred 
Mldbjerg Kr is tensen,  a most a c t i v e  r a d i o  meteor observer  i n  Denmark. He wrote US: 

Concerning the  In ternat ional  Meteor Organization ( I M O ) ,  I t h i n k  it i s  a good 
idea .  When I read about t h e  p lans  i n  WGN, I agreed w i t h  t h e  in tenhions  in t h e  
a r t i c  Ze. 

Got f red  Mdbjerg K r i s t e n s e n  
March 12, 1988 

The o t h e r  r e a c t i o n  comes f rom D r .  A.K. Te ren t jeva .  We a r e  v e r y  honored t o  wel-  
come h e r  as a candidate f o r  t h e  I M O  Counc i l .  I t  i s  most i m p o r t a n t  f o r  amateurs 
t o  r e c e i v e  g u i d e l i n e s  f rom p r o f e s s i o n a l  astronomers. Below, we p u b l i s h  an open 
l e t t e r  t h a t  D r .  Te ren t j eva  wro te  about t h i s  sub jec t .  More p r o f e s s i o n a l  a s t r o -  
nomers showed t h e i r  i n t e r e s t  i n  I M O ;  we hope t o  p u b l i s h  t h e i r  comments i n  f u t u r e  
i ssues  O f  WGN. 
I n  t h e  f i eZd  of meteor i n v e s t i g a t i o n s ,  amateurs have achieved a Zot, bu t  much 
i s  s t i l l  t o  be done. I n  t h i s  d i r e c t i o n ,  IMO can be weZcomed. AAVSO i s  a good 
examp2e t o  foZlow, though it  i s  no t  an in ternat iona2 organiza t ion .  Work can be 
organized wel l  i f  t here  i s  an i n t i t i a t i v e  team of amateurs, bu t  t h e  guidance 
shouZd come from pro fe s s iona l  astronomers t o  avoid "wandering i n  the  darkness" 
and waste o f  t ime ,  
Visual  observat ions are the  most avai lable  t ype  o f  observat ions  i n  amateur as- 
tronomy. And a t  present ,  i n  s p i t e  of t h e  rapid development of space technique, 
t h e  v i s u a l  method of meteor i n v e s t i g a t i o n s  i s  s t i l l  far from being exhausted 
from t h e  s c i e n t i f i c  p o i n t  of view. Modern instrumental  methods do no t  exclude 
i t ,  on t h e  contrary,  a l l  of them are  mutual ly  complementary. A s  i s  know,  the  
so-cal l ed  meteor v i sua  2 observat ion  "programme-maximum l', developed and used i n  
the  f i f t i e s  i n  the  UUSR (Ashkhabad) by Prof. I . S .  Astapovich, used a l l  t h e  
c a p a b i l i t i e s  o f  the  observer ' s  t ra ined  eye and thereby i n  a number o f  cases 
l e f t  f a r  behind t h e  p o s s i b i l i t i e s  of instrumental  observat ions ,  though being 
i n f e r i o r  t o  them i n  some cases .  I t  i s  only  necessary t o  know for sure the  re-  
l iance  o f  r e s u l t s  obtained by one or another method and t h e  l im i t s  of t h e i r  
a p p l i c a b i l i t y .  Regre t fu l l y ,  i t  should be noted t h a t  t h e  i n t e r e s t  t o  v i s u a l  ob- 
s e rva t ions  has not icably  decreased everywhere i n  recant  years .  There are prac- 
t i c a l  l y  no profess ional  astronomers engaged i n  v i sua  2 observat ions .  Thus, a1 2 
hopes here are on amateurs whouZd s t r i v e ,  having s tudied  t h e  r i c h  her i tage  of 
the  p a s t ,  t o  
of today.  
I th ink  t h a t  one of t h e  top -pr ior i t y  t a s k s  of amateurs i n  the  f i eZd  of meteor 
astronomy where they  cou2d make an invaZuabZe con t r ibu t ion  t o  sc ience  i s  the  
"Minor Meteor Showers Service".  Th i s  is a large,  complex and many-sided pro- 
gramme t h a t  should be pZanned for a number of years .  BasicaZZy it c o n s i s t s  of 
two p a r t s :  

master the  a r t  of meteor v i s u a l  observat ions  and soZve new probZems 

1 .  I n v e s t i g a t i o n s  of t ime a c t i v i t y  and v i s i b i l i t y  per iod  of t h e  known minor 
showers and d iscovery  of new ones t o  e luc ida te  t h e  ques t ions  of meteor 
shower evolu t ion ,  which i s  o f  a cosmogonical importance.  
Most of minor streams arc? connected w i th  J u p i t e r  group comets and are 
o f t e n  subjected t o  s i g n i f i c a n t  per turbat ions  caused by J u p i t e r .  T'here- 
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2.  

fore minor streams, being a considerable and rather important part of 
the meteor complex, are evolving a t  a comparatively high ra te .  And it i s  
necessary t o  know the  condition of meteor systems a t  l e a s t  every half-  
century. According t o  our studies,  the % a l f - l i f e "  of minor meteor 
streams amounts t o  about 70 years (Terentjeva A .  K . ,  "Minor meteor streamsf', 
I s s led .  Meteorov - Rezultatedy I ss led .  MGP, No I ,  1966, p p .  62-132) .  

Determination o f  spat ial  densi ty  of minor meteor streams. Major meteor 
streams of which about t e n  are known (Perseids, Geminids, Orionids, e t c .  1 
are studied rather well i n  terms of a c t i u i t y .  And it i s  time t o  change 
from ZHR t o  the determination of spatial  densi ty  of meteor par t ic les  i n  
streams. Here, special observations are necessary t o  be carried out by 
the "multiple s k i  Zled count" method. Such observations were carried out 
i n  the USSR as early  as l950-196Ots. Regretfully,  a t  present, work i n  
t h i s  direct ion i s  carried out almost nowhere. This task i s  important 
fo r  major streams and the more so fo r  minor streams which are t o t a l l y  
unstudied. Thus, i f  I M O  has an observation camp i n  the south of France, 
t h i s  w i l l  be an exce l len t  base t o  soZve such a problem as the "Minor 
Meteor Showers Service". The correct procedure and methods of these ob- 
servations shouZd be discussed separately, as  well a s  some other aspects 
of t h i s  programme. I hope that  minor showers w i l l  f i n d  t h e i r  enthusiasts!  

A.  K. Terentjeva 
Astronomical Council 
USSR Academy of Sciences 

Short Notes 
Bright Radio Meteor over Belgium 
Dirk Artoos 

~ 

Has someone seen a br ight  meteor i n  the n i g h t  of April 21-22 a t  23 h m s  05 30 UT? 
That n i g h t ,  I was observing meteors by radio i n  e a s t e rn  d i r ec t ion  (Az. = 275") 
a t  a frequency of 66.90 MHz (Krakow, Poland). A t  the  time mentioned above, I 
observed a very long r e f l e c t i o n  ( l m 4 5 s )  without any d is turbance .  I t  may have 
been caused by a -9  t o  -11 magnitude meteor, maybe a Lyrid f i r e b a l l .  Unfortunate- 
l y  i t  was cloudy where I observed (Belg ium) .  Perhaps someone e l s e  saw or heard 
th i s  meteor i n  Belgium or one of the surrounding c o u n t r i e s .  In t h a t  case,  I would 
apprec ia te  i t  i f  you could send me a f u l l  repor t  o f  your observat ion,  including 
the geographical coordinates  of your observing s i t e ,  a t  the following address:  
Nattenhofstraat 74, B-2800 Mwhelen, Be Z g i m  

For Sale 
Dirk Artoos 

1) Radio Sony ICF 7600 D (FM 76-108 MHz, LW, MW, SW 153-29995 kHz) . Digital  
r ece ive r ,  only a few months o l d .  Pr ice:  9000 BEF. 

2) Canon A - 1  (body) camera t 50 mm f / 1 .8  (Canon) t 28 mm f /2 .8  (Canon) t 70-210 
mm f / 4 .0  (Canon) t 58 mm f / 3 . 5  ( V i v i t a r )  t motordrive MA (Canon) t Vivi ta r  
200 mm 285 f l a s h  t f i l t e r s  t l e a t h e r  bag t Velbon t r i p o d .  

In t e re s t ed  persons should contac t :  Dirk Artoos, Nattenhofstraat 74,  B-2800 Meche- 
len,  Be lgium. 
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Date 

Friday July 1 
Friday July 8 
Friday July 15 
Friday July 22 
Friday July 29 

Observer's Notes: July-August 1988 

k Date k 

0.98- Friday August 5 0.48- 
0.34- Friday August 12 0.00- 
0.01+ Friday August 19 0.34+ 
0.49+ Friday August 26 0.97+ 
1 .oo+ Friday September 2 0.62- 

Paul Roggemans 

1. I n t r o d u c t i o n  

The Southern Hemisphere g e t s  t h e  6-  and I -Aquar id  a c t i v i t y  d u r i n g  l o n g  w i n t e r  
n i g h t s ;  t he  observers on t h e  Nor the rn  Hemisphere, however, w i l l  g e t  a Perse id  
y e a r  w i t h o u t  any d i s t u r b i n g  moon l i gh t ,  We should ment ion t o  t h e  European obser- 
v e r s  t h a t  1980 had a comparable Perse id  r e t u r n ,  

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

Table --- Moonlight and observing conditions in July and August 1988 

New Moon: July 13, August 12, September 1 1  
First Quarter: July 22, August 20, September 19 
Full Moon: July 29, August 27, September 25 
Last Quarter: July 6, August 4, September 3 

The i l l u m i n a t e d  p a r t  o f  t h e  moon i s  always g i ven  f o r  Oh UT on t h e  da te  i n d i c a t e d .  

2,-The_sIAsuarlds 
T h i s  ma jo r  shower i s  w e l l  known f o r  i t s  f i n e  r a t e s  observable f rom more southern 
l a t i t u d e s  d u r i n g  t h e  shower maximum on J u l y  29 ( s o l a r  l o n g i t u d e  o f  125") .  Unfor-  
t u n a t e l y ,  t h e  1988 shower maximum w i l l  be s p o i l e d  by F u l l  Moon. Hence,no h i g h  
6 -  Aquar id  a c t i v i t y  i s  t o  be expected f o r  1988. 
Not a l l  hope i s  l o s t ,  however. The 6-Aquar id shower i s  p e c u l i a r  i n  t h e  sense t h a t  
i s  s p l i t  i n t o  two d i s t i n c t  branches. The main a c t i v i t y  i s  produced by t h e  south- 
e r n  branch. I t s  a c t i v i t y  has been conf i rmed f o r  t h e  p e r i o d  J u l y  21-August 18. 
A c t i v i t y  i s  suspected one week b e f o r e  and a f t e r  these l i m i t s .  A t  t h e  t i m e  o f  
maximum a c t i v i t y ,  t h e  r a d i a n t  i s  l o c a t e d  a t  a = 339" and 6 = -17". I t  moves e a s t -  
wards i n  r i g h t  ascencion and nor thwards i n  d e c l i n a t i o n ;  i t s  d a i l y  mot ion i s  Aa = 
+0?8 and A 6  = +0?18. 
The n o r t h e r n  6-Aquar ids a r e  l e s s  pronounced. Dur ing  a l o n g  t ime ,  people were even 
n o t  sure whether t h i s  branch a c t u a l l y  e x i s t e d !  Only  around 1950, accurate obser-  
v a t i o n a l  da ta  enabled astronomers t o  c o n f i r m  t h e  e x i s t e n c e  o f  t h e  n o r t h e r n  6-Aquar- 
i d s .  
Radiant  p o s i t i o n s  e x i s t  i n  numbers equal  t o  the  number o f  i n v e s t i g a t i o n s .  A v e r y  
weak maximum c o i n c i d e s  w i t h  t h e  Perse id  peak a t  a s o l a r  l o n g i t u d e  o f  139" (August 
12)  and should be observed i n  1988. The r a d i a n t  p o s i t i o n  would be a t  a = 339" and 
6 = -5" , The r a d i a n t  d r i f t  i s  aa = t1'10 and a6 = t 0 ? 2 .  We warn f o r  t h e  u n c e r t a i n t y  
on t h i s  p o s i t i o n :  o t h e r  a u t h o r s  gave f o r  August 13, a = 344" and 6 = t6" (G.-Kronk),  
f o r  August 14,  a = 347" and 6 = + l o  (B.A.  L i n d b l a d ) ,  f o r  August 20-23, a = 353" 
and 6 = t 6 "  ( N i l s s o n )  , f o r  August 15,  = 346" and 6 = t 5 "  (Sekanina) and f o r  
August 4, a = 341" and 6 = -2" (Wood). There a re  i n d i c a t i o n s  t h a t  t h e  a c t i v i t y  
p e r i o d  runs  f rom J u l y  16 t o  September 10. 
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3. The 1-Aguarids 
This stream also consists of two separate branches, The southern I-Aquarids, ac- 
t i ve  from July 15 t o  Augus t  25, show a f l a t  maximum on August 5 ,  a t  a solar long- 
itude of  131", from a radiant a t  a = 333" and 6 = -15" (compare with G .  Kronk's 
data: August 6 ,  a = 337" and 6 = -12") w i t h  a daily motion aa = l f 0 7  and  A 6  = 
0718. For  the northern branch, a maximum act ivi ty  might appear a t  a solar long- 
itude of 147" (Augus t  20) from a = 327" a n d  6 = -6". Stream ac t iv i ty  i s  guarant -  
eed between August 11 and  September 10. G .  Kronk, however, mentions August 25 
( a t  a solar longitude of  152") as time of maximum w i t h  a = 350" a n d  6 = 0". 
A l l  these radiants, active in Aquarius, may leave a rather confused impression 
upon observers. Indeed, i t  i s  very d i f f i cu l t  t o  distinguish between the meteors 
of these radiants. This i s  possible for meteor t r a i l s  in the immediate vicinity 
of the r a d i a n t ,  b u t  a t  more dis tant  areas i n  the sky, the observer will only 
be able t o  t e l l  t h a t  the apparent velocity appears right for  an Aquarid and  t h a t  
the p a t h  direction was right away from the Aquarius quartet .  A t  northern l a t i -  
tudes i t  i s  hopeless t o  t ry  t o  make separate counts and s t a t i s t i c s  for the d i f -  
ferent  Aquarid r a d i a n t  positions. Therefore, our observing project i s  aimed to- 
wards the fo l lowing  goals: 

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

1. We advice a l l  observers t o  prepare themselves i n  advance. By carefully 
locating r a d i a n t  positions a n d  p a t h  directions a t  the sky, you will be 
able t o  identify Aquarids correctly, even a t  large r a d i a n t  distances. 
Everyone i s  invited t o  cover the overall Aquarid ac t iv i ty  t o  monitor 
the hourly rate v a r i a t i o n  and the magnitude dis t r ibut ion.  

2 .  Observers who are able t o  make accurate plott ings o f  Aquarid t r a i l s  as 
seen from southern la t i tudes ,  as well as photographs using standard 
cameras with sensit ive 800 or 1600 ASA films, may contribute with pre- 
cise positional d a t a  of meteor t r a i l s ,  helpful i n  solving the confusing 
r a d i a n t  picture,  
- visual observations: send us date, location, time ( U T ) ,  magnitude, 

C( and 6 for  beginning and ending p o i n t ;  
- photographers: send us a paper pr in t ,  along with exposure time, date 

a n d  time o f  appearance a n d  brightness of the meteor. Astrometric re- 
su l t s  will be registered in the Photographic Meteor Data Base, which 
i s  now run be IMO. 

3. The world's most experienced observers may attempt t o  fo l low the 6-Aquar- 
ids North and Sou th  and  the 1-Aquarids North and S o u t h  separately in or- 
der t o  fo l low the four radiants '  character is t ics  i n  de t a i l .  Perfect sky 
conditions, a favorable elevation of  the radiants a n d  much self-cri t icism 
are a prerequisite. Most visual observers tend t o  believe t o o  much in 
detailed pictures derived from visual r a d i a n t  determinations. In  many 
cases, the observer i s  misled by s t a t i s t i ca l  radomness: he will always 
find a r a d i a n t  position, a Z H R ,  e t c .  However, everybody should remain 
aware of  the relevance of his or her d a t a  and  question a t  each stage the 
r e l i ab i l i t y  of  the observational resul ts  before jumping t o  a conclusion. 

4. ----------- The a-Capicornids - -__ - --_- 
A r a d i a n t  a t  a = 307" a n d  6 = -10" produces a noticeable ac t iv i ty  around July 30, 
characterized by slowly moving meteors, 1988 wi l l  see the a-Capricornid display 
disturbed by bright m o o n l i g h t .  Shower members have been recorded in the past from 
J u l y  15 u n t i l  August 25 .  This means t h a t  some a-Capricornids wi l l  be seen and 
hopefully photographed d u r i n g  the major Perseid observations! 

I n  1980, European observers saw a very strong Perseid return w i t h  peak rates on 
August 1 2 ,  between lh and  Zh  UT, shortly a f t e r  New Moon. I n  1984, the same peak 
cou ld  a g a i n  be observed around m i d n i g h t  from European skies; unfortunately, there 



was a b r i g h t  F u l l  Moon. A l ready  i n  1980, European observers t a l k e d  about t h e  
n e x t  o p p o r t u n i t y  t o  v e r i f y  t h e  1980 peak, i n  1988. Now i t  i s  so f a r .  

I n  1988, t he  t h e o r e t i c a l  maximum i s  p r e d i c t e d  f o r  August 12 a t  7h UT. Maximum 
r a t e s  cover  a p e r i o d  s t r e t c h i n g  over  6 hours a t  b o t h  s i d e s  o f  t h i s  t ime.  A t  
some occasions, a s h o r t  peak has been observed, preceeding t h e  main maximum 
by about 6 hours, such as t h e  one witnessed i n  1980. It i s  by no means c e r t a i n  
t h a t  we s h a l l  see a n y t h i n g  s p e c i a l ,  b u t  c a r e f u l  obse rva t i ons  a re  r e q u i r e d !  
On August 12, t h e  r a d i a n t  i s  l o c a t e d  a t  ~1 = 46?2 and 6 = 57'14. You can c a l c u l a t e  
t h e  r a d i a n t  p o s i t i o n s  on o t h e r  n i g h t s  u s i n g  t h e  f o l l o w i n g  r a d i a n t  d r i f t :  Aa = 
+1?35 and a6 tO'112. Perseids a r e  f a s t  meteors (60 km/h) and about 30% produce 
t r a i n s .  Keep t h e  p a t h  d i r e c t i o n  i n  mind and t h i n k  a l i t t l e  b i t  about t h e  geo- 
me t ry .  Perse ids w i t h i n  30" f rom t h e  r a d i a n t  o r  more than  150" away f rom i t  show 
s h o r t  t r a i l s  due t o  p e r s p e c t i v e .  Also,  a t  lower  e l e v a t i o n s ,  meteor t r a i l s  always 
l o o k  s h o r t e r  due t o  t h e i r  l a r g e r  d i s t a n c e  t o  t h e  observer .  Shor t  t r a i l s  a r e  
e a s i l y  missed and d i f f i c u l t  t o  i d e n t i f y  as shower members i f  n o t  c l o s e  t o  t h e  
r a d i a n t .  

I M O  c a l l s  f o r  h o u r l y  r a t e  counts and magnitude d i s t r i b u t i o n s  f rom bo th  meteor 
o b s e r v i n g  groups and i n d i v i d u a l s  w o r l d  wide. Make sure t o :  

- r e p o r t  a l l  r a t e s  and magnitude d i s t r i b u t i o n s :  
- s e p a r a t e l y  f o r  each i n d i v i d u a l  observer  (no combined group counts) ;  
- pe r  n i g h t  and d e t a i l  h o u r l y  r a t e s  pe r  one hour  i n t e r v a l ;  
- use Un ive rsa l  Time (UT) wherever you a re ;  a l s o  ment ion y o u r  geograph- 

i c a l  coo rd ina tes ,  

- ment ion f o r  each one hour i n t e r v a l :  
- mean l i m i t i n g  magnitude; t r y  t o  o b t a i n  an accuracy o f  about k 0 .1  mag- 

- c l o u d  cover  o r  obscured sky c o r r e c t i o n  f a c t o r ;  
- n e t t o  e f f e c t i v e  obse rv ing  t ime  i n  hours and dec imals  o f  hours; 
- number o f  meteors seen. A t  l e a s t ,  a d i s t i n c t i o n  should be made between 

n i t u d e ;  

Perseids,  Aquar ids,  a -Capr i co rn ids  and o t h e r  meteors ( d e t a i l i n g  f u r t h e r  
i f  p o s s i b l e ) ;  

- send you r  obse rv ing  r e p o r t  t o  Paul Roggemans, P i j nboomst raa t  25, 6-2800 
Mechelen, Belgium. 

- ~~ ~~ 

The Fallen Star 
A s t a r i s  gone! a s ta r  i s  gone! The planetary S i s t e r s  a l l  

There i s  a blank i n  Heaven, Join i n  the  fa ta l ,  song, 
One of the  cherub choir has done And weep t h i s  hapless bro ther ' s  f a l l ,  

His a i r y  course t h i s  even. Who sang wi th  them so long. 
He sa t  upon the orb of f i r e  But deepest of the  choral band 

That hung for  ages there,  The Lunar S p i r i t  sings,  
And l e n t  h i s  music t o  the  choir And wi th  a bass-according hand 

That haunts the n i g h t l y  a i r  Sweeps a l l  her s u l l e n  s t r ings  
But when h i s  thousand years were pass'd, From the deep chambers of the  dome 

With a cherubic sigh Where s l e e p h s s  Uriel  Zies 
He vanish'd wi th  h i s  car a t  l a s t ,  His rude harmonic thunders come 

For even cherubs d i e ,  Mingled wi th  mighty sighs.  
Hear how h i s  Angel-brothers mourn, The thousand ear-borne cherubim, 

The min i s t re l s  o f  the spheres, The wandering Eleven, 
Each chiming sadZy i n  h i s  turn  A l l  j o i n  t o  chant the dirge of him 

And dropping splendid t e a r s ,  Who f e l l  j u s t  now from Heaven. 
George Darl-ey (1795-1864) 
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On the Determination of the Probability 
of Perception for Visual Meteors 
Ralf Koschac k 
A more accurate method is presented to determine perception probabilities for visual meteors, based on double- 
count analysis, using fields with shifted centers, 

1. I n t r o d u c t i o n  

One r e s u l t  o f  a v i s u a l  meteor obse rva t i on  i s  t h e  ZHR o f  a shower. The v a r i a t i o n  
o f  t h i s  r a t e  d u r i n g  t h e  a c t i v i t y  p e r i o d  a l l o w s  conc lus ions  about t h e  v a r i a t i o n  
o f  t h e  s p a t i a l  number d e n s i t y  a long  t h e  E a r t h ' s  o r b i t ,  b u t  n o t  about t h e  r e a l  
number d e n s i t y  . 
An observer  i s  o n l y  a b l e  t o  survey a r e s t r i c t e d  f i e l d  o f  view. I n  t h i s  f i e l d ,  
he w i l l  see o n l y  a f r a c t i o n  o f  t h e  meteors. Thus i t  i s  necessary t o  determine 
t h e  dimensions o f  t h e  f i e l d  o f  v iew  and t h e  p r o b a b i l i t y  o f  p e r c e p t i o n  p t h e r e i n .  

F i r s t  o f  a l l ,  p depends on t h e  magnitude of  t h e  meteor and on i t s  angu la r  d i s -  
t ance  from t h e  d i r e c t i o n  o f  view. The magnitude o f  a meteor i s  es t ima ted  i n  mag- 
n i t u d e  c lasses  m w i t h  a w i d t h  o f  one magnitude. Analogously,  we use i n  t h i s  s tudy  
d i s t a n c e  c lasses  R ,  each 5" wide, f o r  t h e  p o i n t  o f  f i r s t  s i g h t i n g  o f  t h e  m e t e o r ' s  
pa th .  E.g. R = 10" i n c l u d e s  t h e  i n t e r v a l  (7:5 , 12?5) .  The innermost  c l a s s  R = 5" 
i n c l u d e s  a l l  d i s t a n c e s  l e s s  than 7?5.  
The p e r c e p t i o n  o f  a meteor depends on t h e  amount o f  l i g h t  a t t a i n i n g  t h e  r e t i n a  
and i t s  c o n t r a s t  t o  t h e  sky background, n o t  o n l y  t h e  magnitude m .  T h i s  l i m i t  o f  
p e r c e p t i o n  i s  c h a r a c t e r i z e d  by t h e  v i s u a l  l i m i t i n g  magnitude Zm. For t h e  percep- 
t i o n  i t  i s  i m p o r t a n t  t o  know t h e  d i f f e r e n c e  between m and Zm. A meteor o f  mag- 
n i t u d e  t3 seen on a sky w i t h  Zm = 5.0 should have t h e  same p r o b a b i l i t y  o f  pe r -  
c e p t i o n  as a meteor o f  +4 seen on a sky w i t h  Zm = 6.0. 'The d i f f e r e n c e :  

shou ld  be used as a measure f o r  t h e  me teo r ' s  b r i g h t n e s s .  The dimensions of  t h e  
f i e l d  o f  v iew o f  an obse rve r  (e.g. t h e  maxr'mal a n g u l a r  d i s t a n c e  a t  which meteors 
can be seen) s t r o n g l y  depends on Am, b u t  t h e r e  i s  no sharp boundary. The b r i g h t -  
e r  a meteor i s ,  t h e  g r e a t e r  t h e  f i e l d  o f  v iew. A f i r e b a l l  o f  magnitude -6 (hm = 
about  12) can be seen i n  eve ry  d i r e c t i o n .  The number o f  such meteors i s  r e l a t i v e -  
l y  low. Thus i t  makes no sense t o  take these as a r e f e r e n c e .  I t  seems t o  be use- 
f u l  t o  take  t h e  meteors w i t h  am = 7 t o  8 i n t o  account as upper magnitude l i m i t .  
Ou ts ide  t h e i r  f i e l d  o f  v iew, t h e  number o f  meteors can be neg lec ted .  The c a l c u l -  
a t i o n  o f  t he  f l u x  d e n s i t y  i s  reduced t o  t h i s  f i e l d  o f  v iew (which i s  assumed t o  
be c i r c u l a r )  u s i n g  t h e  t r u e  number o f  meteors. To c a l c u l a t e  t h e  t r u e  number of  
meteors, one has t o  determine p f o r  t h e  d i f f e r e n t   am,^) c lasses .  The r e s u l t  i s  
t h e  p r o b a b i l i t y  o f  p e r c e p t i o n  as a mean v a l u e  ove r  t h e  f i e l d  pF f o r  a meteor of 
Am w i t h i n  a d i s t a n c e  R f rom t h e  d i r e c t i o n  o f  v iew. 

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

h - l m - m  (1) 

2 .  The double-count method 

A p o s s i b i l i t y  t o  determine p i s  t h e  double-count method desc r ibed  by 6 p i k .  The 
observers use a r e c o r d i n g  method w i t h o u t  i n t e r r u p t i o n s  and l o o k  a t  t h e  same 
p o i n t .  Meteors seen by b o t h  a r e  marked. We have: 

----L------------_-------- 

p l :  p r o b a b i l i t y  o f  p e r c e p t i o n  f o r  observer  1; 
p 2 ;  p r o b a b i l i t y  o f  p e r c e p t i o n  f o r  observer  2; 
n number o f  meteors seen by observer  1; 
n * number o f  meteors seen by observer  2; 
n2:  number o f  meteors seen by bo th  observers;  
4 : t r u e  number o f  meteors.  

1 '  

0 '  
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We have the following relationship between those parameters: 

2 n n 
- and p 2  = - 

6 $ 
1 - -  

0 p 1  = - and p 2  = - 
n 0 n 

n2 n l  
( 4 )  

Let us now examine the mathematical method more i n  de ta i l .  We only consider the 
derivation of pl; for p 2 ,  i t  i s  analogous. The whole procedure i s  based on (3). 
n2 i s  assumed t o  bea representative sample of the total  number of meteors +. The 
number of meteors no of  the sample n2 seen by observer 1 determines the p robab i -  
l i t y  of perception p , as given by (4 ) .  
Every observer, i n  particular observer 2 ,  perceives especially meteors with 
favorable character is t ics  (such as a large am a n d  a smallfi). Compared with 0, 
the sample n2 includes a re la t ively h i g h  amount of such favorable meteors. S i -  
milarly, observer 1 prefers these meteors. Hence: 

As a consequence, the derived probabili t ies o f  perception are t o o  h i g h .  To ex- 
clude th i s  e f f ec t ,  one has t o  include only meteors "of the same type". As des- 
cribed above, we use classes ( h , ~ ) .  Up t o  R = 15" ,  this method works well. For 
higher values of R ,  the discussed effect  acts  again. For large R and therefore 
small values of p ,  some other characterist ics (such as apparent angular velocity, 
length of t r a i l ,  t r a i n , e t c . )  become increasingly important in the determination 
of  the perception. 

Figure 1 --- Double-count observation with shifted fields of view. The centers 
are shifted by 20'. 
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I n  nZ we again have a g r e a t  amount o f  such p e c u l i a r  meteors. A s t ronger  d i f f e r e n -  
t i a t i o n  seems t o  be necessary. But becauss o f  the  huge number o f  q u a n t i t i e s  af-  
f e c t i n g  p ,  t h i s  i s  senseless.  A s t ronger  d i f f e r e n t i a t i o n  would l e a d  t o  very  smal l  
samples f o r  every  c l a s s .  
The problem i s  so lved i n  another  way: bo th  observers do n o t  l o o k  a t  t h e  same 
p o i n t  i n  the  sky, b u t  f i x  on p o i n t s  a t  a c e r t a i n  angu lar  d is tance.  For  t h e  f i r s t  
example we used two p o i n t s  w i t h  20" d i s t a n c e  and t h e  same a l t i t u d e  of about 50" 
t o  60". 
I n  a d d i t i o n  t o  m and R t h e  observer  noted t h e  p o s i t i o n  angle o f  t h e  beg inn ing  of  
t h e  t r a i l  ( t o  which t h e  va lue R r e f e r s ,  t o o ) ,  These angles a r e  est imated i n  s teps 
of  45". Now one can subd iv ide  the  f i e l d  o f  view i n  sec tors .  For observer  2 ,  these 
s e c t o r s  a r e  numbered a n t i c l o c k w i s e :  I2:Oo=(337" .5-22:5) ,IT :45"=(22:5-67:5) , and 

1 1 :  Oo=( 3373-22:5), 11 : 315"=( 292:5-337:5), and so on, Wi th these sec tors  and t h e  
R-classes, t h e  e n t i r e  h e l d  o f  view i s  d i v i d e d  i n t o  severa l  l i m i t e d  areas (see 
F igure  1). 
Meteors near t h e  d i r e c t i o n  o f  s i g h t  o f  observer  2 (12-VIII2;R2=5) a r e  s i t u a t e d  
i n  c l a s s  R 1  = 20" f o r  observer  1. Thus p2 should be l a r g e r  than p1.  One can as- 
sume t h a t  t h e  descr ibed e f f e c t  o f  s e l e c t i o n  i s  n o t  p r e s e n t  here. n2 should be a 
r e p r e s e n t a t i v e  sample o f  a l l  meteors w i t h  a c e r t a i n  &n appear ing i n  t h i s  area. 
Wi th  t h e  h e l p  of  those meteors o f  t h e  sample seen by observer  1, too,  we can c a l -  
c u l a t e  p 1  f o r  Am and R 1  = 20" us ing  (5): 

so on. I n  t h e  case o f  observer  1, the  numbering i s  i n  c l o c  z wise d i r e c t i o n :  

no (Am; 12-VII12;R2=50) 
p 1  ( h ; R 1 = 2 0 e )  = n (Am;12-VIII ;R =5") ( 5 )  

2 2 2  
For c lasses  w i t h  R1 l a r g e r  than 20", one can combine the  sec tors  II2-IV2 w i t h  
s u i t a b l e  R2; f o r  ins tance:  

n 0 (Am;I12-IV 2 2  ;R =20°;R2=25') 
p 1  ( h ; R 1 = 4 0 0 )  = n (Am;I12-IV ;R =20°;R2=250) 

0 2 2  
(5' 1 

I n  these cases, p 2  i s  s t i l l  s i g n i f i c a n t l y  h i g h e r  than p l ,  reduc ing  t h e  s e l e c t i o n  
e f f e c t  f o r  meteors i n  nz .  A d i s t a n c e  o f  20" f o r  t h e  p o i n t s  f i x e d  by bo th  obser-  
vers, a l l o w s  a c a l c u l a t i o n  o f  p1  up t o  values o f  45" t o  50" f o r  I? . (The o p p o s i t e  
numbering o f  t h e  s e c t o r s  causes t h a t  the  same s e c t o r s  and d is tanc&-c lasses f o r  
one observer  have t h e  same angu lar  d i s t a n c e  t o  t h e  l i n e  o f  s i g h t  o f  t h e  o t h e r  
observer,  

Dur ing J u l y  and August o f  1985, 1986 and 1987, observa t ions  w i t h  i d e n t i c a l  f i e l d s  
and s h i f t e d  f i e l d s  were c a r r i e d  o u t  by 5 exper ienced observers of  t h e  " A r b e i t s -  
k r e i s  Meteore i m  Ku l tu rbund der  DDR" (AKM). They a l l  observed r e g u l a r l y  d u r i n g  
t h e  e n t i r e  year :  J. Rendtel ,  I. Rendtel,  R .  A r l t ,  A .  Knti fe l  and R. Koschack. 
Dur ing these double count  observat ions,  1355 meteors were noted. 
Due t o  the  v a r y i n g  c o n d i t i o n s  (Zm) f o r  every n i g h t  and observer ,  i t  i s , s t r i c t l y  
speaking, o n l y  p o s s i b l e  t o  c a l c u l a t e  p(Am,R) p e r  n i g h t  and p e r  observer.  The 
number o f  meteors i n  each c l a s s  however, w i l l  then be t o o  low. Hence we add up a l l  
the  r e s u l t s  o f  observa t ions  under i d e n t i c a l  sky c o n d i t i o n s  (Zm). p ( & )  i s  most 
s e n s i t i v e  f o r  smal l  Am's. Therefore,  we o n l y  combined observa t ions  w i t h  Small 
v a r i a t i o n s  i n  l i m i t i n g  magnitude. The c a l c u l a t e d  mean va lues a r e  weighted w i t h  
t h e  number o f  meteors i n  t h e  corresponding am-classes. 
A comparison o f  severa l  observers i s  n o t  p o s s i b l e .  But  i t  i s  known from many 
o t h e r  observa t ions  th roughout  t h e  years ( w i t h i n  groups) , t h a t  t h e i r  p e r c e p t i o n  
does n o t  d i f f e r  s i g n i f i c a n t l y .  Thus the  p r o b a b i l i t i e s  o f  p e r c e p t i o n  d e r i v e d  should 
be v a l i d  f o r  a l l  these exper ienced observers.  
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Table 1 --- Summarized classes of Am. 

m 

+7 
+6  
+6 
+6 
+5 
+5 
+4 
+4 
+4 
+3 
+3 
+2 

+ 2 / + 3  
+ 1 J+2 
0-+2 

-1-+I. 

mean Am 

+o. 12 
+O.  42 
+C. 6 4  
+ I .  12 
+1.58 
+2.12 
+2.56 
+2 .79  

+3.45 

c 4 . 4 3  

+4 .80  

+5 .74  

The r e s u l t  o f  these double count observat ions i s  a s e r i e s  o f  p -va lues  f o r  a l l  Am 
l i s t e d  i n  Table 1 and f o r  R = 5" t o  50". The va lues were g r a p h i c a l l y  smoothed, 
f i r s t  f o r  every  va lue o f  Am over  R ( F i g u r e  2, l e f t ) ,  and, second, f o r  every 
va lue o f  R over  Am ( F i g u r e  2, r i g h t ) .  

Figure 2 --- Probabilities of perception p determined by doub1e)count observations 

Using the  diagrams, i t  i s  p o s s i b l e  t o  determine p f o r  every  ( m , R ) .  If Am does 
n o t  exceed t6, we g e t  r e l i a b l e  values f o r  p .  A disadvantage o f  t h e  method i s  t h e  
low number o f  meteors seen by both  observers when p i s  low.  I n  t h e  case of  l o w  
Am-values, t h i s  i s  compensated f o r  by t h e  low number o f  meteors i n  t h i s  magnitude 
range. I n  t h e  case o f  l a r g e r  am and l a r g e r  R, we reach t h e  l i m i t s  o f  t h e  method. 
We can assume t h a t  p r o b a b i l i t i e s  p t h a t  a r e  l e s s  than 0.02 a r e  n o t  a v a i l a b l e  
us ing  the  double-count method. But the  area o f  t h e  o u t e r  d i s t a n c e  c lasses  main- 
l y  near t h e  l i m i t  c o n t r i b u t e s  a n o t i c e a b l e  p o r t i o n  o f  t h e  t o t a l  number of  mete- 
o r s .  Thus a d e t e r m i n a t i o n  o f  p i s  necessary f o r  these areas too.  

3.  Ana lys is  o f  d i s t a n c e - d i s t r i b u t i o n s  

The problem mentioned above can be so lved by means o f  an a n a l y s i s  o f  t h e  d i s t r i -  
b u t i o n  o f  meteor d i s t a n c e s  t o  t h e  d i r e c t i o n  o f  s i g h t .  Besides the  double-count 
observat ions,  some more observat ions o f  t h e  same observers were i n c l u d e d  (which 
were n o t  s u f f i c i e n t  f o r  r e g u l a r  double-count a n a l y s i s ) .  1442 meteors w i t h  known 
angular  d is tances  t o  t h e  l i n e  o f  s i g h t ,  were a v a i l a b l e ,  They were p u t  t o g e t h e r  
as descr ibed i n  t h e  p r e v i o u s  paragraph (Table 2 ) .  

and their dependence on R (left) and Am (right) respectively. 

------- ............................. 
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Table 2 --- Summarized classes of Am, including 
some additional observations of the 
same observers. 

lm 

6.88-7.12 
6.35-6.50 
6.55-6.68 
6.88-7.12 
6.35-6.68 
6.88-7.12 
6.35-6.68 
6.88-7.12 
6.35-6.68 
6.88-7.12 
6.35-6.68 
6.88-7.12 
6.35-6.68 
6.88-7.12 
6.35-6.68 
6.35-7.12 

m 

+7 
+6 
+6 
+6 
+5 
+5 
+4 
+4 
+3 
+3 
+2 
+2 
+ 1  
+ 1  
0 

o/-  1 

mean Am 

+O .08 
+O ,44 
+O. 6 4  
+1.04 
+ I  .56 
+2.06 
+2.55 
+3,06 
+3.53 
+4.39 

+5.36 

+6.33 
+7.02 

The b r i g h t e s t  meteors had a hm = t7.5. W i t h i n  t h e  d i s t a n c e  c lasses  w i t h  R n o t  
o v e r  50°, 99.8% o f  a l l  meteors appeared. I n  t h e  c l a s s  R = 50" i t s e l f ,  1.6% o f  
a l l  meteors were r e g i s t e r e d .  The o u t s i d e  bo rde r  o f  t h e  c l a s s  R = 50" i s  f avo r -  
ab le  as o u t e r  l i m i t  o f  t h e  f i e l d  o f  view; we d e f i n e d  t h e  f i e l d  of v iew f o r  an 
observer  t o  have a r a d i u s  o f  52f5. 
A f t e r  t h i s ,  we can add some p -va lues .  The r a t i o  o f  t h e  number d e n s i t y  of meteors 
f o r  a c l a s s  ( A m , R )  t o  t h e  meteor number d e n s i t y  i n  t h e  c e n t e r  o f  t h e  f i e l d  o f  
v iew ( R  = 5") should have a d i r e c t  r e l a t i o n  t o  t h e  r a t i o  o f  b o t h  p e r c e p t i o n  
p r o b a b i l i t i e s :  

(6) R n 
= -  n5 O 

P ~ o - A ~ O  PR' A~ 
w i t h  A P  t h e  a r e  o f  t h e  r i n g  a t  d i s t a n c e  R .  From ( 6 )  we c a l c u l a t e d  r e l a t i v e  
p r o b a b i l i t i e s  o f  p e r c e p t i o n  & ( m )  f o r  each c l a s s  m. ~ 5 0 ( b )  was s e t  t o  1. 

nR. A5 
pi = pg0.AR (7) 

We r e f e r  t o  F i g u r e  3 f o r  t h e  c a l c u l a t i o n  o f  t h e  areas o f  t h e  v a r i o u s  d i s t a n c e  
c lasses  . 

We have: 
= (tan 7P5 . H ) 2 ~  (8) A5 0 

and, i n  genera l :  
= (tan(~+2P5) . l ) 2 1 ~  

- (tan(R-2?5) . H ) 2 ~ ( 8 ' )  
F o r  t h e  c a l c u l a t i o n  o f  p ' ,  we 
o n l y  have t o  know t h e  r a t i o  o f  
t h e  d i s t a n c e - c l a s s  areas t o  t h e  

Obs. t o t a l  f i e l d  o f  v iew. These va lues  
Figure 3 --- Calculation of the portion of 
the area of distance classes. n e x t  page. 

a r e  g i ven  i n  Table 3, on t h e  
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Table 3 --- Contribution of the distance 
classes to the field of view. 

R 

' 5" 
10" 1- 20" 

0.0102 
0.0187 
0.0296 
0.0425 

0.0102 
0.0187 
0.0296 
0.0425 

R A i  

30 " 0.0794 
35 " 0.108 
40" 0.148 
45 " 0.206 

0 .0794 
35 " 0.108 
40" 0.148 

0.206 
1 2 5 "  I 0.0585 I 50" I 0 . 2 5 9  

The calculated values of p l  were smoothed as for  Figure 2 ;  the resul ts  are  
given i n  Figure 4.  

t R 
0' 10' m 30' a* w 

Figure 4 --- Relative probabilities of perception p ,  and their dependence on R 
(left) and Am (right) respectively. 

4 .  Sueelement t o  the double-count values 
According t o  (6), one would expect a parallel progress. I n  rea l i ty ,  f ( R )  = l g p '  
decreases much stronger t h a n  f ( R )  = l g p f o r  a l l  values of Am. This i s  caused 
by the former: u p  t o  R = 30" and from Am-values of +3 t o  t4, the value of p '  
seems t o  be constant, even w i t h  increasing am (Figure 4 ,  r ight) .  This holds, 
a l t h o u g h  the meteor s t i l l  appears brighter w i t h  increasing Am, implying t h a t  p 
reached i t s  maximum value p = 1. For the same values, we find a decreasing p l  

(Figure 4 ,  l e f t ) .  There may be a good reason for th i s  behavior. A distance 
class R has geometrical, sharp boundaries. Because o f  the length of meteor 
t r a i l s ,  i t  i s  apparently enlarged, as i t  i s  also the case for telescopic me- 
teor observations. This effect  i s  stronger for  smaller f ie lds  of view (inner 
distance classes) t h a n  for larger f ie lds  of view (outer distance c lasses) .  Thus 
i t  contributes t o  the decrease of the graph  o f  f ( R )  = l g p ' .  
In the case o f  small p-values, we are a t  the l imit  o f  the double count method. 
Therefore i t  i s  necessary t o  derive a value o f  p for  these areas from a value 

We have values p '  for  the whole extent of R .  Now we have t o  find o u t  the relation 
between p and p '  t o  convert p '  i n t o  p .  We have t o  f i t  f ( R )  = l g p  t o  f ( R )  = l g p '  
(see Figure 5 ,  on the following page). 

----- ................................. 

of p l .  
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Because of the s l ight  curvature 
of  b o t h  graphs i t  i s  necessary 
t o  take a l inear regression f o r  
several intervals,  w i t h :  

l g p  = a  .R + b 
P P (9) 
P P' 

lgp' = a , . R  + b 

The following intervals for  R 
were chosen: (5",20"), (2 O o , 3 5 O )  
a n d  (35O,5Oo). For every inter-  
val we calculated the difference 
of the ascent La, with: 

-- ( 10) A a = a  - a  
PI P 

.. The value Aa depends on Am (see 
Figure 6 ) ,  b u t  obviously n o t  on 

A R .  From ( 9 )  and  ( l o ) ,  we derived 
Figure 5 --- Comparison between the relation- 
ships between p and p' to R ,  for two different 
values of A m .  In all cases, the decrease of p '  
is steeper than the decrease of p .  

+4 

0.25 
0.27 
0.29 
0.31 
0.33 
0.35 
0.38 
0 .40  
0.43 
0.46 ' 

l g p  = lgp - Aa.R + ~ (11 )  
i n  which c i s  some constant. We 
calculated a mean c from the two 
outermost values of p for the 
same am, using: 

c = l g p  - l g p '  + Aa.R (12)  
We then could calculate the pro- 
bab i  1 i t y  of  perception using 
equation (11). 

+5 +6 +7 

0.49 0.72 0.87 
0.51 0.74 
0.54 0.76 
0.56 0.78 
0.59 0 .79  
0.62 0.81 
0.64 0.82 
0.66 0.83 
0.68 0.85 
0.71 ' 0.86 

4 .  Derivation of the true, proba-  
b i  1 i t i e s  of  perception 

All values p were f i r s t  smoothed 
for every A m  dependjng on R ,  
and second, for  everyam depending 
on Am (Figure 7 ,  r igh t ) .  Finally, 
the second values were smoothed 

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

Figure 6 --- Differences of the ascent a of 
the functions f(R) = l g p  and f ' ( R )  = l g p '  as 
a function of Am. 

1 

for every am depending on R 
(Figure 7 ,  l e f t ) .  
Table 4 gives a l l  calculated 
values of p i n  relationship t o  
R a n d  am. 

Table 4 --- Probabilities of perception p of meteors in function of Am. E.g.: 
Zm = 6.70 and m = - 4  gives Am-= 2.70 and p = 0.079. 

- 
.o 
, 1  
.2 
.3  
. 4  
.5 
.6 
. 7  
.8 
. 9  

0 

0.0013 
0.0017 
0.0022 
0.0029 
0.0039 
0.0050 
0.0060 
0.0070 
0.0081 
0.0091 

+ l  

0.01 1 
0.012 
0,014 
0.016 
0.019 
0.022 
0.024 
0.027 
0.030 
0.034 

+2 

0.038 
0.042 
0.047 
0.052 
0.057 
0.064 
0.071 
0.079 
0.087 
0.095 

+3  

I). 10 
3.11 
0.13 
0.14 
0.15 
0.16 
0.18 
0.19 
0.21 
0 .23  
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Figure 7 --- "True" probabilities of perception p and their dependence on R 

The goal was t h e  c a l c u l a t i o n  o f  the  p r o b a b i l i t i e s  o f  percept ion  pF(am) f o r  me- 
t e o r s  depending on t h e i r  magnitude as a mean va lue over  t h e  f i e l d  o f  v iew (de- 
termined t o  have a r a d i u s  of  52?5. We c a l c u l a t e d  p F ( h )  by averaging a l l  values 
p R ( a m ) ,  weighted accord ing  t o  t h e  areas o f  t h e  corresponding d is tance c lasses  
R (see a l s o  Table 3 ) ,  using:  

(left) and Am (right) respectively. 

PF(A") = c p,(Am) -4; (13) 

The c a l c u l a t e d  va lues were f i n a l l y  smoothed g r a p h i c a l l y  ( F i g u r e  8 ) ,  w i t h  a f u r -  
t h e r  e x t r a p o l a t i o n  up t o  Am = t7. 
The t r u e  number o f  meteors f o r  
a g iven  hm w i t h i n  a f i e l d  o f  view 
w i t h  a r a d i u s  o f  52'15 i s  g iven  
by : 

O r  

( 14) n ( A m )  +(am) = -  P,(am)  

-1.0-- -- More i n  p a r t i c u l a r ,  the  c a l c u l a -  
t e d  probabi  1 i t i e s  o f  p e r c e p t i o n  
a r e  v a l i d  f o r  a group o f  obser-  
vers .  The number o f  meteors was 
n o t  l a r g e  enough t o  d e r i v e  s i m i -  
l a r  va lues p~ f o r  every i n d i v i d u -  
a l  observer .  T h i s  would r e q u i r e  

-- about 30 hours o f  double-count 
observ ing  under good c i rcumstan-  
ces and a h i g h  l e v e l  o f  meteor 
a c t i v i t y .  The observers o f  t h e  
" A r b e i t s k r e i s  Meteore" i n t e n d  t o  
c o n t i n u e  double-count observa- 
t i o n s  i n  o r d e r  t o  determine i n -  

as w e l l  as our  magnitude d i s t r i -  
bu t ions ,  one can c a l c u l a t e  f u r -  
t h e r  data,  such as  t h e  p o p u l a t i o n  
index,  w i t h  b e t t e r  accuracy. Ta- 

, drn d i v i d u a l  p r o b a b i l i t i e s .  Us ing 
2" 3- &- 5- 6- 7- t h e  va lues pF presented here, 

for 

0- 1'- -3.0 * 

Figure 8 --- Probabilities of perception 
the field of view with radius 52:5, as derived 
from the modified double-count observations. 

k i n g  i n t o  account o u r  de terminat ion  o f  t h e  f i e l d  o f  view, we may d e r i v e  t r u e  
number d e n s i t i e s  o f  p a r t i c l e s  f rom z e n i t h a l  h o u r l y  r a t e s .  
The author  wishes t o  thank Ji jrgen Rendtel,  f o r  many v a l u a b l e  h i n t s  and f o r  t h e  
t r a n s l a t i o n  of  t h i s  a r t i c l e  i n t o  Eng l ish .  
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A Multiple-Station Perseid over Norway 
Trond Erik Hi1 1 es ta  d 

On August 12, 1986, a -4 Perseid was seen by four observers near Kristiansand in southern Norway. The same 
iiieteor was also seen by two observers in Stavanger, and by two people near Skien. It was also photographed 
froin all three sites. This article describes the simultaneous results that have been calculated about the meteor. 

F igure  1 --- The m u l t i p l e  s t a t i o n  P e r s e i d  
of magnitude -4 t h a t  appeared on August 
1 2 ,  1986 a t  22h12m05s UT, a s  photographed 
from K r i s t i a n s a n d  (Norway) by T.V. Lian.  

Table  1 --- 
methods . i e rvers  and o b s e r v i n g  

Observer 

TF T .  F s e d r i k s e n  + 
R.  Giba la  

TL T.  Ldvik 
JA J. i s l a n d  

TVL T.V. L ian  
KG K. Gaarder 
LTH L.T.  Heen 
TEH T.E.  H i l l e s t a d  
KS K. Stokkeland 

Method 

The V V S  Met ;eor Section in Belgium 

Photographer:  
S i t e :  
Geograph. pos. :  

Date : 
T i m e  of meteor:  
Per iod  of exposurt  

Visua l  magnitude: 
Smoke t r a i n :  
Shower: 

Camera: 
Lens : 
F i l m :  
Development: 

Begin pa th :  

End p a t h :  

V i s  + 
Photo 
V i s  
V i s  + 
Photo 
Photo 
V i  s 
V i  s 
V i  s 
V i  s 

assisted with the simultaneous cal-  
culations. I wish t o  t h a n k  Paul Rog- 
gemans who did the astrometric work, 
and Christian Steyaert who computed 
the trajectory o f  the meteor. 

Table  2 --- Details o f  t h e  photographic  o b s e r v a t i o n s .  

T . V .  Lian 
K r i s t i a n s a n d  (N) 
08°05'00" E 
58'21 '30" N 

Au u s t  12, 1986 

22h11m15s till 
22 15 55 
ca .  -4 
5-8 s 
P e r s e i d s  

Canon FTb 
50 mm f / 1 . 8  
Kodak T r i - X  
400 I S 0  

22h1 a 2i05: 

n e a r  B Lac 

n e a r  p Cyg 

J. Asland 
Stavanger  (N) 
05'42'08" E 
58'58'27" N 

Au u s t  12 ,  1986 

22h08m18s h m s  till 

22 12 08 
-1 
0 .5  s 
P e r s e  i d s  

Nikon FE2 
28 mm f / 2 . 8  
Kodak T r i - X  
8 min i n  D-76 
a t  20 'C 

n e a r  77/80 Peg 
and NGC 7743 
n e a r  I Psc 

22 i? 12m05S 

T. F r e d r i k s e n  
Skien ( N )  
09'27'43" E 
59°18'18" N 

Au u s t  12,  1986 

22h10m05s till 
22 12 10 
-4 
2 s  
P e r s e i d s  

Cos i n a  
50 mm f/2.0 
Kodak T r i - X  
12 min i n  D-76 
a t  20 'C 

n e a r  5 A q l  

22 i? 12"'05s 
h m s  

I n  Table 3 ,  on the next page, the estimated exposure time i s  the difference in 
UT of end and begin o f  exposure, as given by the observer. The calculated ex- 
posure time i s  the difference in right ascencion, as measured on the s t a r  t r a i l s .  
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Table 3 --- Resu l t s  of the  a s t rome t r i c  c a l c u l a t i o n s .  

TF-TVL 

08:79  E ,  58'40 N 
08'155 E ,  58'128 N 

TF: ca .  155 km 
07'143 E ,  57P68 N 

Photographer: 

TF- J A  TVL-JA 

08'166 E ,  58:33  N 08'176 E, 58'133 N 
08'153 E, 58'126 N 08'143 E ,  58'120 N 

TVL: ca .  100 km JA: 210 km 
07'129 E ,  57'156 N 07P31 E, 57'155 N 

E s t i m .  exp. time: 
Calc. exp. time: 

Begin meteor, a: 
6: 

End meteor, a: 
6 

Begin meteor, A: 
h: 

End meteor, A: 
h: 

Calc. pa th  length :  

T.V. Lian 

4 min 20 s 
4 min 2 9  s f 12 s 

h m s  22 36 41 
5 3;44:46: 
21 26 19 
44 '02 '37"  

085'1872 
69'1007 
130'1725 
7 1 P352 

15'10 

J. i s l a n d  

3 min 5 0  s 
3 min 33 s f 8 s 

h m s  23 42 0 8  
0 8 i 3  1 A03 i 
23 35 55 
05 '40 '  1 1 "  

115P560 
24'1408 
118P487 
22'1597 

3 '12 

T. Fredriksen 

2 min 05 s 
2 min 17 s f 4 s 

h m s  19 13 22 

19 01 18 
21 '26 '19"  

200P558 
45 P 782 
203'1 033 
39P976 

6'1 1 

1 6;22;20; 

The t r a j e c t o r y  was computed us ing  r e s u l t s  f rom two observers a t  a t ime,  as shown 
i n  Table 4, below. T h i s  y i e l d e d  d i f f e r e n t  va lues f o r  beginn ing and ending p o i n t  
f o r  t he  t h r e e  combinat ions.  As can be seen i n  F i g u r e  2, t h e  t h r e e  s e t s  of  p o s i -  
t i o n s  s i m p l y  d e s c r i b e  s i x  d i f f e r e n t  p o i n t s  o f  t h e  t r a j e c t o r y .  

Table 4 --- Resu l t s  of t h e  t r a j e c t o r y  c a l c u l a t i o n s .  

Observer-comb. I 
Sub-meteor p o i n t ,  

begin: 
end : 

Distance from 
meteor t o  : 

Earth-point:  
Length of meteor: 

1 1- I 

t 

TF-TVL beg in  

1 58"- 
TVL-JA beg in  

1061 I 
TF-JA beg in  I 

h 99 km 

58P3. 
TF-TVL end 

TVL-JA end L a t i t u d e  5802 N 

8,?:1 , 896 , Longitude , 8e8 , 

The sub-meteor p o i n t  i s  a p o i n t  
on E a r t h  f rom which t h e  meteor 
appears t o  be i n  z e n i t h .  The me- 
t e o r  s t a r t e d  some 108 km above 
Arendal ,  and vanished aga in  about 
82 km above L i l l e s a n d .  It i s  
l i k e l y  t h a t  t h e  meteor f o l l o w e d  
a r e l a t i v e l y  s t r a i g h t  l i n e  th rough  
t h e  atmosphere, and t h a t  i t s  
speed was c l o s e  t o  c o n s t a n t  ( l i k e  
f o r  most o t h e r  meteors, a c c o r d i n g  
t o  (1) and o t h e r s ) .  The E a r t h -  
p o i n t  i s  t h e  p o i n t  on E a r t h  where 
an imag ina ry  l e n g t h e n i n g  o f  t h e  
t r a j e c t o r y  would " h i t "  t h e  s u r -  
face. ( I n  (2 )  , some o f  t hese  
terms a r e  exp la ined . )  Reference 
(3 )  g i v e s  begin = 114.1 km and 
end = 94.3 km as average h e i g h t s  
f o r  t h e  Perse id  shower. "Our" 
meteor a m e a r e d  some 10 km l o w e r  
than  average. Maybe t h i s  i s  so, 
because i t  was a l a r g e  ( b r i g h t )  one. Figure 2 --- "Three-dimensional" view of the  

t r a j e c t o r y .  
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A r a d i a n t  p o s i t i o n  o f  
TVL-JAY w h i l e  t h e  combinat ion TF-JA gave a = 46'14 and 6 = 56:9. TF-TVL r e s u l t e d  
i n  a = 40'18 and 6 = 58f5 .  The f i r s t  two combinat ions match the  r a d i a n t  p o s i t i o n  
g i v e n  i n  ( 3 )  v e r y  w e l l ,  b u t  t h e  l a s t  one dev ia tes  by about 4". 

= 47'13 and 6 = 57'11 was found from the  p o s i t i o n s  of  

-1  
-3.6 

P 

0.5 s 

J 

Figure  3 --- Observing s i t e s  and t h e  meteor t r a j e c t o r y  p l o t t e d  on a map of 
Southern Norway. D i r e c t i o n s  are  based on photographic  o b s e r v a t i o n s ,  

In Table 5, below, we g i v e  the  v i s u a l  da ta  on t h i s  meteor. 

- 1  
- 3 . 6  

P 

Table 5 --- Detai ls  of t h e  v i s u a l  estimates. 

Observer : TF 

S i t e :  
Longitude: 
L a t t i t u d e :  

T i m e  (UT): 

V i s .  magn: 
Abs. magn: 

Shower: 

Color:  
Dur a t i o n  : 
Speed : 
T r a i n :  

Begin, a: 
6:  

End, a: 
6: 

Skien 
09'27'43" I 
59'18'18" 1 

22 12  00 

-4 
-5 

P 

Y 
1.5 s 

2 s  

2 Oh5 Om 
+t6Om 

19 30 
+05 ' 

h m s  

TL JA TVL KG LTH TEH KS 

K r i s t i a n s a n d  
08'05 '00" E 
58'21 '30" N 

h m  h m s  h n  22h12m 22 12 22 12 05 2 2  12 

-3  -5 -3 -5 
-2.7 -4.7 -2.7 -4.7 

P P P P 
WIY Y Y 

0.8 s 
F M 

5 s  6 s  8 s  1 s  

23h30m 

21 + k 5 0 m  40 

+50' 
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We now d iscuss  t h e  var ious  data i n  Table 5 .  

Time (UT): T h i s  column l i s t s  the  est imates f o r  t h e  t ime when the  meteor appear- 
ed. As can be seen, d i f f e r e n c e s  are  q u i t e  l a r g e  - up t o  almost 30 s. Some obser-  
vers d i d  n o t  r e g i s t e r  seconds a t  a l l .  However, t h i s  i s  n o t  always necessary f o r  
v i s u a l  observ ing.  Seconds should always be i n c l u d e d  i n  photographic work, though. 
An accuracy o f  4 s i n  t ime w i l l  cause an u n c e r t a i n t y  o f  1 m i n  r i g h t  ascencion, 
which i s  h i g h l y  inaccura te .  
VisuaZ magnitude: The v i s u a l  est imates range f rom magnitudes -1 t o  - 5 .  These 
values cannot be compared d i r e c t l y .  The b r i g h t n e s s  o f  a meteor g r e a t l y  depends 
on i t s  a l t i t u d e  above t h e  hor izon  ( e x t i n c t i o n )  and t h e  d is tance t o  t h e  obser-  
ver .  We t e l l  o u r  observers t o  r e g i s t e r  t h e  magnitude i n  t h e  p o i n t  i n  i t s  p a t h  
where t h e  meteor i s  a t  i t s  b r i g h t e s t ,  I n  t h i s  case, t h e  meteor was t h e  b r i g h t e s t  
a t  the  end. There i s  a s tagger ing  s i m i l a r i t y  between t h e  magnitude n o t i n g s :  
those observers who observed p h y s i c a l l y  n e x t  t o  each o t h e r  ( w i t h i n  a few meters) 
have e x a c t l y  t h e  same magnitude values. T h i s  c o u l d  i n d i c a t e  t h a t  t h e  observers 
ac tua l  l y  discussed t h e i r  est imates be fore  r e g i s t e r i n g  them! Most observers used 
casset te  recorders ;  t h i s  made i t  p o s s i b l e  f o r  each person t o  hear what t h e  o t h e r  
was r e c o r d i n g  o n t o  t h e  tape.  Experience t e l l s  us t h a t  e s t i m a t i n g  t h e  b r i g h t n e s s  
o f  a meteor i s  a f a r  f rom easy task .  T h i s  i s  e s p e c i a l l y  t r u e  when b r i g h t  f i r e -  
b a l l s  occur,  because t h e r e  are  few b r i g h t  c e l e s t i a l  o b j e c t s  around t o  compare 
them w i t h .  Some people g e t  s u r p r i s e d  and overexc i ted ,  and est imate t o o  b r i g h t .  
Others may be t o o  c a r e f u l ;  they  e s t i m a t e  t o o  f a i n t .  Both e r r o r s  a r e  o f  course 
equal l y  wrong! 
AbsoZute magnitude: The abso lu te  magnitude o f  a meteor i s  the  b r i g h t n e s s  t h e  
meteor would g e t  i f  we imagine t h a t  i t  c o u l d  be p laced i n  the  o b s e r v e r ' s  z e n i t h  
a t  a h e i g h t  o f  100 km. Most meteors occur  much lower  i n  t h e  sky and a l s o  a t  
g rea ter  d is tances .  The apparent magnitude o f  such a meteor w i l l  be f a i n t e r  than 
i t s  abso lu te  magnitude, ( I n  a d d i t i o n ,  t h e  magnitude a l s o  depends on t h e  a l t i t u d e  
o f  the  r a d i a n t ,  see a l s o  ( 4 ) . )  I n  o r d e r  t o  c a l c u l a t e  t h e  absolute magnitude o f  
t h i s  meteor, t h e  e x t i n c t i o n  e f f e c t  o f  t h e  atmosphere was taken i n t o  account.  
Another formula c o r r e c t e d  f o r  t h e  d i s t a n c e  o f  t h e  meteor, r e l a t i v e  t o  t h e  ab- 
s o l u t e  d i s t a n c e  o f  100 km. (See references ( 3 )  and ( 5 )  r e s p e c t i v e l y . )  C a l c u l a t -  
i n g  the e x t i n c t i o n  i s  n o t  easy. Here, a "sky q u a l i t y  cons tan t "  o f  0.7 was used 
(a r e l a t i v e l y  c l e a r  atmosphere w i t h  some a b s o r p t i o n ) .  The r e s u l t i n g  accuracy 
a f t e r  c o r r e c t i n g  f o r  e x t i n c t i o n  i s  more than 1 magnitude. (No c o r r e c t i o n s  have 
been a p p l i e d  f o r  t h e  " r a d i a n t  h e i g h t  e f f e c t " . )  The computed values, which should 
be more o r  l e s s  d i r e c t l y  comparable, once aga in  show t h e  d i f f i c u l t y  i n  e s t i m a t -  
i n g  meteor magnitudes. 
Shower: A l l  observers agreed t h a t  i t  was a Perse id .  The photographic  r e s u l t s  
conf i rm t h i s .  
- CoZor: Yel low, accord ing  t o  those who no ted  c o l o r s .  
Duration: T r a j e c t o r y  c a l c u l a t i o n s  gave a meteor l e n g t h  o f  about 41  km. Keeping 
the  g e o c e n t r i c  v e l o c i t y  o f  t h e  Perseid stream i n  mind, i t  i s  easy t o  c a l c u l a t e  
the  d u r a t i o n :  0.68 s .  Both v i s u a l  est imates d e v i a t e  q u i t e  a l o t  f rom t h i s  va lue.  
Could i t  be t h a t  observers a r e  overwhelmed by b r i g h t  meteors and tha t  t h e  sense 
o f  t ime h a l t s  f o r  a w h i l e ?  There i s  however another  exp lanat ion :  i t  i s  very  un- 
l i k e l y  t h a t  t h e  cameras managed t o  capture  t h e  e n t i r e  meteor path.  The v i s u a l  
pa th  was p r o b a b l y  much l o n g e r  than what has been recorded on f i l m .  I f  we c o u l d  
c o r r e c t  f o r  t h i s ,  t h e  photographic  l e n g t h  would be longer ,  whence t h e  photo- 
graphic  d u r a t i o n  would a l s o  be l o n g e r  and perhaps even comparable w i t h  t h e  
v i s u a l  es t imates ,  

S p e d :  Most people do n o t  r e g i s t e r  meteor speeds a t  a l l .  Speeds a r e  no ted  e i t h e r  
a s  F ( f a s t ) ,  M (medium) o r  S ( s l o w ) .  We can " t r a n s l a t e "  t h i s  i n t o  g e o c e n t r i c  
v e l o c i t i e s :  60 km/s = F, 40 km/s = M, 20 km/s = S .  A meteor seen a t  a d i s t a n c e  
of 100 km w i l l  then  have an angular  v e l o c i t y  o f  31, 22 o r  11 '/s r e s p e c t i v e l y .  
Th is  i s  t r u e  when t h e  meteor i s  seen f rom t h e  " s i d e " .  The angu lar  v e l o c i t y  o f  
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meteors.moving d i r e c t l y  towards t h e  observer  w i l l  o f  course be much sma l le r .  
The angular  v e l o c i t y  was then c a l c u l a t e d  f o r  two observers,  y i e l d i n g  45"/1.5 s 
= 30 O/s f o r  TF and 25"/0.8 s = 31  O/s f o r  TEH. T h i s  i s  i n  p e r f e c t  agreement 
w i t h  the  Perse id  angu la r  v e l o c i t y !  Because o f  t h e  above mentioned problem w i t h  
t h e  m e t e o r ' s  d i r e c t i o n ,  t h i s  does n o t  n e c e s s a r i l y  ' 'prove" t h e  shower v e l o c i t y .  
However, t h e  meteor was seen f a i r l y  w e l l  from t h e  " s i d e "  f rom bo th  obse rv ing  
s i t e s .  The r a t i o  p a t h - l e n g t h / d u r a t i o n  i s  a l s o  remarkably  cons tan t  between t h e  
two observers.  

T r a i n :  The K r i s t i a n s a n d  observers more o r  l e s s  agreed on t h e  d u r a t i o n  o f  t h e  
smoke t r a i n .  The e s t i m a t e  of  1 s seems much t o o  s h o r t .  From Skien and Stavanger, 
t h e  smoke t r a i n  was f a i n t e r  ( l o n g e r  d i s t a n c e  t o  t h e  meteor) .  These observers 
shou ld  t h e r e f o r e  have seen t h e  t r a i n  l a s t i n g  s h o r t e r .  T h e i r  r e s u l t s  seem t o  
c o n f i r m  t h i s .  

Path :  E s t i m a t i n g  t h e  p a t h  o f  a meteor i s  indeed v e r y  d i f f i c u l t .  The v i s u a l  r e -  
sults do n o t  f i t  t h e  pho tog raph ic  ones by f a r .  However, none o f  t h e  observers 
t r i e d  t o  p l o t  meteors.  A1 1 observers worked e i t h e r  v i s u a l l y  c o u n t i n g  meteors, 
o r  p h o t o g r a p h i c a l l y .  The meteor pa th  was n o t  r e g i s t e r e d  on maps, b u t  on c a s s e t t e  
reco rde rs ;  t h e  observers themselves say t h e  e s t i m a t e s  a r e  i naccu ra te .  The reason 
why some took  n o t e  o f  meteor paths,  was t o  h e l p  t h e  pho tog raph ic  workers i n  
f i n d i n g  meteors on t h e  f i l m  l a t e r  on. V i sua l  and pho tog raph ic  r e s u l t s  on p a t h  
es t ima tes  cannot be d i r e c t l y  compared. The eye has a much f a i n t e r  l i m i t i n g  mag- 
n i t u d e  than a camera ( a t  l e a s t  those cameras most amateurs can a f fo rd  t o  use) .  
The v i s u a l  l e n g t h  o f  a meteor i s  most o f t e n  l o n g e r  than  what can be measured 
on a photograph o f  t h e  same meteor,  O f  course, t h e  meteor should s t i l l  be head- 
i n g  d i r e c t l y  f rom t h e  r a d i a n t ,  independent o f  t h e  o b s e r v i n g  method. The v i s u a l  
r e s u l t s  d e v i a t e  f rom t h i s ,  but ,  again,  t h e y  were neve r  i n t e n d e d  t o  be v e r y  
accu ra te .  

Re f e  r e n  ces 

( 1 )  John A. Kennewell ,  "The F l i g h t  o f  a Meteor",  S k y  and T e z e s c o p e  1 / 8 7 ,  pp. 
-- ------ -- 

83-84, January 1987, and S k y  and T e l e s c o p e  2 / 8 7 ,  p .  197, February 1987. 
( 2 )  Paul Roggemans/IAU, "Basic  D e f i n i t i o n s  i n  Meteor Astronomy", WGN 1 5 : l  , 

( 3 )  Paul Roggemans , ed. , "Handboek V i s u e l e  Meteoorwaarnemingen - deel  1" , 1982, 

( 4 )  Paul Roggemans, "Perse ids 1985 and t h e  Z e n i t h  D is tance  Corec t i on " ,  WGN 1 4 : 5 ,  

( 5 )  Tony Vanmunster, ed. , "Handboek Simul t ane  en F o t o g r a f i s c h e  meteoorwaarne- 

pp. 18-19, February 1987. 

p .  119 and p .  126. 

pp. 149-152, October 1986. 

mingen", 1986, pp. 40-41. 

Book Review 
Paul Roggemans 

Gary W .  h o n k ,  "Meteor Showers" .  
P u b l i s h e d  b y  Enslow P u b l i s h e r ,  B l o y  S t r e e t  and Ramsey Avenue ,  Box 777,  H i l l -  
s i d e ,  NJ 07205, USA, ISBN 0-89490-072-2, 1988,  320 p a g e s .  
P r i c e :  22.50 USD or 22.50 GBP 

I t  has been a v e r y  l o n g  t i m e  ago t h a t  t h e  s t a t e  o f  knowledge on meteor showers 
has been summarized, more p r e c i s e l y  s i n c e  1953 when A.C .B .  Love11 wro te  h i s  
"Meteor Astronomy" i n c l u d i n g  some chap te rs  on t h e  h i s t o r y  and n a t u r e  o f  meteor 
showers. Since then, ma jo r  d i s c o v e r i e s  have been made and impress i ve  p rog ress  
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has been made t o  understand the dynamics and evolution of  the meteor complex. 
Thousands of  research papers have been published over the past 35 years and a t  
some occasions, amateurs wrote brief summaries on the history and dynamics of me- 
teor  showers. Many people were waiting for a book t h a t  covered the subject i n  de- 
t a i l .  Gary w .  Kronk took the challenge and collected a l l  detai ls  he could get on 
meteor streams. I n  his preface, Mr. Kronk s ta tes  t h a t  a f i r s t  search yielded over 
600 potential radiants, used for a final selection o f  the strongest and most con- 
s i s t en t  meteor showers. Finally, 112 radiants were distinguished t o  write down 
a complete review of  a l l  d a t a  available on i t s  history and  i t s  orbital and physical 
characterist ics.  
After the preface and a note on abbreviations a n d  symbols, a brief review of the 
history of meteor astronomy cover the highlights of meteor science. The meteor 
showers were grouped w i t h i n  chapters according t o  the i r  f i r s t  date of maximum ac- 
t i v i t y .  Appendices cover the sc ien t i f ic  definit ions,  shower associations with 
cometary and asteroidal bodies, the 'ID-criterion" (often used i n  o r b i t  associa- 
t i o n s ) ,  source abbreviations a n d  a very useful name index. 
For each major shower, we f i n d  the "observer's synopsis", a summary of  a l l  infor- 
mation the observer has t o  know.  A most detailed account i s  given on the obser- 
vational history. Such historical  reviews are very d i f f i c u l t  t o  compile, as only 
the most essential has t o  be derived from the often extensive original reports . '  
Selection effects  may bias th i s  kind o f  work. Gary Kronk s t icks  very close t o  the 
original d a t a ,  a d d i n g  few personal notes, Author? t i e s  are referenced in footnotes. 
The number of pages dedicated t o  a stream i s  n o t  proportional t o  i t s  importance. 
E.g .  the 1-Aquarids get 6 pages, whereas the much better studied Perseids are 
covered on 7 ;  the November Leonids, on which an en t i re  book could be spent, are 
described on 9 pages, Gary Kronk successfully balanced the accounts on the various 
meteor streams, without leaving out essential information. 
While reading th i s  book, I found no errors i n  the d a t a  mentioned, although I did 
not check everything, as there i s  so much i n  the book. The highly controversial 
u-Pegasids are mentioned t o o ,  which m i g h t  question the r e l i ab i l i t y  o f  the book. 
The a u t h o r  chose however t o  describe the information as he f o u n d  i t ,  without any 
prejudice. Therefore, i t  requires some well developed knowledge of the reader t o  
interprete the massive amount o f  d a t a .  Especially unexperienced meteor workers 
may g e t  easily lo s t .  The author  used a mixture of  professional research and ama- 
teur  work, which w i l l  surely encourage the l a t t e r ,  Professional sc ien t i s t s  however 
may be somewhat unhappy t o  see tentative a n d  often questionable amateur resul ts  
t reated.  E . g .  visual r a d i a n t  determinations and color observations are of 1 i t t l e  
value. Numeric values are often quoted w i t h o u t  e r ror  l imits  and  with insignificant 
decimals. E . g .  a ZHR o f  2.02 k 0.45 should be 2.0 0 . 5 ,  indicating only  t h a t  ac- 
t i v i t y  was very low, Some facts  were n o t  verified,  such as ZHR's for a-Leonids 
( p .  21) , Capricornids-Sagittariids ( p .  25 )  a n d  a-Virginids, which are def ini te ly  
incorrect. The s to ry  a b o u t  a Perseid peak i n  1983 i s  i n  c lear  contradiction w i t h  
overall analyses indicating a normal return, Single observers' reports are often 
biased because of observational a n d  s t a t i s t i ca l  e f fec ts .  Gary Kronk however want- 
ed t o  review facts  the way they were reported, Rather, some amateurs are t o  be 
blamed for the i r  lack of respect for sc ien t i f ic  reporting procedures. 
Printed in 1988, the book i s  very up  t o  date. Readers will f i n d  the strong Ursid 
display of  1986 mentioned; i t  i s  however remarkable t h a t  the 1985 outburs t  of the 
Draconids i s  not  covered, as most reviews are u p  t o  date t o  1986. Anyhow, i t  i s  
the most complete book ever published on the subject. I t  should be on the book- 
shelf of each amateur or professional, I t  i s  written in educative s tyle  and  con- 
t a ins  a wea l th  of  h is tor ical  a n d  observational d a t a  a n d  will therefore become 
beyond any d o u b t  an often used source of references, I t  invites amateurs t o  con- 
tinue the i r  e f fo r t s  t o  acquire more knowledge on the meteoric complex. Mr. Kronk 
i s  t o  be congratulated for the vast amount o f  work t h a t  was p u t  i n  writing t h i s  
book. Meteor workers now have a f ine a n d  re l iable  synthesis on the current know- 
ledge of meteor showers. The a t t rac t ive  price canno t  consti tute a problem, so I 
assume the  book will find i t s  way t o  rneteorworkers;it isstrongly recommended! 
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Station 

Daisawa 
Mikado 
Ashigara , 

A 

x 4 he igh t ' lens 

139'40'41!f1 E 35'39f07!f4 N 36  m 50 mm f/2.0 
140'22'09" E 35'16'46'' N 40 m 50 mm f / 1 . 8  
139'10'47!'3 E 35'19'49!'5 N .  208 m 24 mm f / 1 . 4  

Triply-P hotographed Meteor 

App. radiant pos.: 
Cor. radiant pos.: 
Beginning height: 
Ending height: 
sin Q: 
cos z: 
'Mean obs.  velocity: 
Geocentric velocity 
Helioctr, velocity: 

Katsuhito Ohtsuka and Yoshihiko Shigeno 
over Japan 

In this article, trajectory calculatioiis and orbital elements are presented for a triply-photographed meteor over 
Japan, on July 28, 1985. It is concluded that this meteor was probably an early Perseid. 

A meteor (TN 10) w i t h  a f l a r e  o f  magnitude -4 was photographed s imu l taneous ly  
f r o m  t h r e e  s t a t i o n s  of t h e  Tokyo Meteor Network on J u l y  28, 1985at 17h49m14s UT 
(wh ich  i s  J u l y  29, 2h49m14s JST), w i t h  e q u a t o r i a l l y  d r i v e n  35 mm cameras (1). 
Because of  t h e  moonl ight ,  a Kodak 2481 h i g h  speed i n f r a r e d  f i l m  was used, i n  
combinat ion w i t h  a Hoya R-60 f i l t e r ,  The p o s i t i o n a l  and ins t rumen ta l  da ta  a r e  

rot. shu t .  

25 br../s 1 20 br. / s  

Standard d e v i a t i o n s  f r o m  p l a t e  ( f i l m - )  cons tan ts  a r e  i n  t h e  o r d e r  of 30". The 
r e s u l t s  of t h e  t r a j e c t o r y  c a l c u l a t i o n s  a r e  shown i n  Table 2. 

Table 2 --- Results o f '  trajectory calculations. 

a = 25'111 k 0'104 6 = 54'187 k O P O 5  
a = 24:98 _+ Op04 6 = 55'17 ? O P O 5  

106.9 km 
79.1  km 

0 .915  
0 . 8 6 8  

59 .1  km/s 
58.0 km/s 
41 .3  km/s 

I n  Table 2, t h e  r a d i a n t  p o s i t i o n s  a re  re fe renced  t o  t h e  equinoct ium of 1950.0. 
Q i s  t h e  ang le  between t h e  g r e a t  c i r c l e s  d e f i n e d  by  t h e  meteor pa th  as seen from 
Mikado and Ashigara.  2 i s  t h e  z e n i t h  d i s t a n c e  o f  t h e  apparent  r a d i a n t  p o i n t .  I n  
Table 3, t h e  o r b i t a l  e lements a re  l i s t e d  and compared t o  those o f  Comet 1862 I11 
( P / S w i f t - T u t t l e )  (2) ( a l l  1950.0), which i s  known as t h e  p a r e n t  body o f  t h e  Per- 
s e i d s .  

Table 3 --- Orbital elements, compared to those o f  1862 111 

I Element I 
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The time a t  which the meteor appeared, corresponds t o  a solar longitude of 
125:09 (1950.0) .  A theoretical radiant predicted for Comet Swift-Tuttle a t  a 
solar longitude of 125" has a = 30" a n d  6 = 53". The closest  distance of the 
Earth and the comet's o rb i t  a t  t h a t  time i s  0.226 AU and the geocentric velocity 
of potential meteors 58.8 km/s. The  meteor TN 10 shows much similari ty t o  the 
cometary radiant and o rb i t .  Therefore, TN 10 i s  probably an early Perseid. 

References 
(1) Sky Watcher 3 : 1 0 ,  1985, p 83 ( in  Japanese). 
( 2 )  B.G. Marsden, "Catalogue of Cometary Orbits", SAO, Cambridge MA, 1986. 

---------- 

Figure 1 --- Two of t h e  t h r e e  photographs  of TN 10. Top: Mikado, Bottom: Daisawa 
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K .Oht suka 

Da I sawa 
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M e l J l  Unv.  
Ash Igara  

K . O h t s u k a  Da I sava 
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Figure  2 --- Trai l s ,  t r a j e c t o r y  and o r b i t  of TN 10. 
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Japanese r-Aquarids Observations in 1987 
Masahiro Koseki 

An overview is given of Japanese r]-Aquarids observations. From an expedition to Australia, two double-station 
photographs were obtained. 

The Nippon Meteor S o c i e t y  has been c a r r y i n g  o u t  t h e  H - p r o j e c t  i n  coopera t i on  
w i t h  t h e  I n t e r n a t i o n a l  H a l l e y  Watch. T h i s  p r o j e c t  was aimed a t  obse rv ing  n-Aquar- 
i d s  and O r i o n i d s .  I n  1987, n-Aquar ids were observed under t h e  most f a v o r a b l e  
c i rcumstances s i n c e  many yea rs ,  As a r e s u l t ,  s i g n i f i c a n t  data were ob ta ined  by 
Japanese amateurs. 
Observat ions were done v i s u a l l y  as w e l l  as p h o t o g r a p h i c a l l y  and by r a d i o .  I t  i s  
wor th  men t ion ing  t h a t  i n  1987 as w e l l  as i n  p rev ious  years,  some o f  o u r  members 
t o o k  p a r t  i n  an A u s t r a l i a n  e x p e d i t i o n ,  T h i s  r e p o r t  shows combined r e s u l t s  o b t a i n -  
ed from Japanese and A u s t r a l i a n  obse rva t i ons .  

Table 1 --- ZHR's of the n-Aquarids in 1987. 
Mean values are calculated from 
observations with 1O.HR > ZHR. 

4233 
4333 
443 2 
4532 
4632 
4732 
483 1 

59 k 30 
73 k 23 

52 f 1 1  
21 k 6 
36 
25 f 5 

'105 k 36 

Nr. Obs. 

5 
1 1  
6 
3 
2 
1 
2 

Table 1 summarizes t h e  v i s u a l  obse rva t i ons ,  i n  which ZHR's a r e  c a l c u l a t e d  on t h e  
bas i s  o f  t h e  usual  f o rmu la .  A z e n i t h  exponent o f  1.5 was assumed. ZHR's a r e  
q u i t e  d i f f e r e n t  f rom A u s t r a l i a n  obse rva t i ons  (1) , i .e. t h e  a c t i v i t y  deduced f rom 
Japanese o b s e r v a t i o n s  i s  n o t  t h a t  low. I t  i s  suggested t h a t  an i nc rease  i n  t h e  
r - v a l u e  f rom 2.32 i n  1986 ( 2 )  t o  2.52 i n  1987 ( 1 )  caused an apparent decrease i n  
meteor r a t e s .  

Table 2 --- r-values f o  

Observer 

Y. Yabu 
K. Maeda 
N. Kawamura 
Y. Shikoku 
T. Maruyama 
Y. Shiba 
Y. Fujiwara 
S. Yanagi 

M. Toda 

total 
total 
total 
total 
total 
total 
total 
May 3 
May 5 
May 6 
May 5 
May 6 

' the n-Aqua 
~ ~~ 

Nr. Met. 

.ids in 1987 
~ 

lm 

5.5  
5.6 
6.0 
6.0 
6 .0  
6 . 3  

~ 6.0  
6 . 0  
6.0 
6 .0  
6.5 
6.5 

~ 

r 

2.65 
2.41 
2.41 
2.60 
2.01 
2.59 
2.54 
2.07 
2.27 
2.84 
2.02 
2.46 
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The r - v a l u e s  f o r  each observer  a re  g i ven  i n  Table 2.  T h e i r  average i s  g i v e n  by  
r = 2.41 t 0.27. T h i s  va lue  s l i g h t l y  d i f f e r s  f rom what i s  ob ta ined  f rom Austra-  
l i a n  obse rva t i ons .  T h i s  seems t o  r e s u l t  f rom t h e  d i f f e r e n t  c a l c u l a t i o n  methods; 
t h e  former va lue  i s  n o t  based on t h e  mean magnitude o f  t h e  sporadic  meteors.  

Sun's Longitude 
Figure  --- The p r o f i l e s  of t h e  n-Aquarid a c t i v i t y  between 1982 and 1987, as ob- 

t a i n e d  from FM r a d i o  o b s e r v a t i o n s  by T. Shimoda. 

T.  Shimoda o b t a i n e d  e x c e l l e n t  r e s u l t s  by u s i n g  FM r a d i o  and con f i rmed  v i s u a l  
obse rva t i ons  ( F i g u r e ) .  They i n d i c a t e  t h a t  t h e  q-Aquar id  p r o f i l e  i s  r a t h e r  s t a b l e  
and t h a t  t h e  t i m e  o f  maximum s h i f t e d  fo rwards ,  Some o t h e r  r a d i o  observers g o t  
s i m i l a r  r e s u l t s .  Whether o r  n o t  t h e  t i m e  of  maximum depends on t h e  p a r t i c l e  
s i z e ,  needs f u r t h e r  i n v e s t i g a t i o n .  
Japanese amateurs c o u l d  ga the r  two double s t a t i o n  meteors i n  t h e  p e r i o d  before 
1987. However, no o r b i t a l  elements were c a l c u l a t e d  f o r  one o f  them. I n  1987 t h e  
A u s t r a l i a n  e x p e d i t i o n  c o u l d  add two more n-Aquar ids t o  o u r  l i s t .  On t h e  o t h e r  
hand, though seve ra l  observers c a r r i e d  o u t  pho tog raph ic  obse rva t i ons  i n  Japan, 
they c o u l d  g e t  none. 

Table  3 --- Photographic  n-Aquarids (1950.0) 

Number: 

Year : 
Radiant ,  a: 

6:  
Geoc. v e l . :  
e: 
q: 
i: 

n: 
w :  

8200 1 

1982 
336'16 
-1'17 

67.1 km/s 
0.99 

0.68 AU 
164:O 
97:9 
43:5 

334P6 
-2:o 

67.3 km/s 

0.63 AU 

105'12 
43P3 

8702 

1987 
335'16 
-1P7 

64.9 km/s 
0.91 

0.57 AU 
163'13 
94'15 
43P3 
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Table 3 shows the resul ts  of the Australian expedition a n d  the former observation. 
I t  i s  suggested t h a t  the use of 35 mm cameras permits us t o  obtain more accurate 
results than  with graphical reduction ( 3 ) .  (3)  l i s t s  seven n-Aquarids, t h o u g h  
they are not identified as such, The dispersion in velocity however hampers the 
comparison of t he i r  o rb i t s ,  th i r ty  years a p a r t .  
I<. Yoshida and others performed telescopic observations under favorable sky con- 
ditions. K .  Yoshida determined radiant positions from single station meteors 
using the method of  G u t h .  He suggested t h a t  fa in te r  meteors radiate from a dif-  
ferent area t h a n  the brighter ones, and  t h a t  the q-Aquarid maximum depends on 
the par t ic le  s ize .  
Y .  Fujiwara recorded 14 meteors on video tape by using an image in t e s i f i e r .  His 
results are summarized in Table 4:  

Table 4 --- Video observations of the 
1987 q -Aquarids. 

Date I Teff Nr. Met. 

May 04-05 
05-06 I 

He determined the radiant position from eight meteorsin t h e  night o f  May 05-06: 
X = 43.22 - 43.26 ~1 = 335:13 6 = -3:Ol R = 1:23 

8 

He observed the meteor t r a i l s  on a screen using a personal computer. 

References 
(1) J .  Wood, "The n-Aquarids in 1987 in Australia", WGN 1 6 : 2 ,  April 1988, pp .  
---------- 

38-52. 
( 2 )  J .  Wood, "The q-Aquarids in 1986", WGN 1 5 : 3 ,  June 1987, p p .  95-96. 
( 3 )  R . E .  McCrosky, A .  Posen, "Orbital Elements of Photographic Meteors", Smiths.  

Contr. Astrophys. ,  4 ( 2 ) ,  p p .  15-84. 
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Dutch Video Observations of 
a Leonid Fireball in 1987 
Klaas Jobse 

A description is given of a Leonid fireball on November 17, 1987, that  was registered on video by the author. 
~ 

I n  t h e  mornings of and around November 17, I had planned some hours of Leon id  
watch. The a la rm was s e t  f o r  02h UT and I am sure i t  d i d  i t s  j o b ,  b u t  f o r  some 
reason, I woke up o n l y  a t  04h UT. One g lance  through t h e  window t o l d  me t h e  sky 
was c l e a r .  I h u r r i e d  i n t o  my c l o t h e s  and - remembering t h e  1985 Leonid show - 
went o u t  f o r  t h e  remain ing hour o f  observ ing.  It was then t h a t ,  w i t h i n  t h e  hour,  
two f i r e b a l l s  appeared. 
I ente red  t h e  obse rva to ry  and d i r e c t e d  BETSY (my image i n t e n s i f y i n g  v ideo  camera) 
t o  t h e  Leonid r a d i a n t  w h i l e  I i n s t a l l e d  m y s e l f  i n  t h e  armchair .  I s t a r t e d  observ- 
i n  v i s u a l l y  a t  04h30m UT and determined t h e  l i m i t i n g  magnitude i n  Ursa Major .  

From t h e  c o r n e r  o f  my eye, i n  southern d i r e c t i o n  and about 15"  above t h e  h o r i -  
zon, I saw a ve ry  b r i g h t  t r a i n  p o i n t i n g  away f rom t h e  Leonid r a d i a n t .  T h i s  mag- 
n i t u d e  -10 even t  c e r t a i n l y  chased away any remainders o f  s leep iness !  

04 i! 31m13S ! A g i a n t  f l a s h  t e m p o r a r i l y  made any f u r t h e r  s t a r  count  imposs ib le .  

Figure 1 --- The author is operating the computer connected to 
the Photo Multiplier Tube - system, which is vis- 
ible at the bottom left. 

I recorded t h e  t i m e  myse l f ,  because t h e  Photo M u l t i p l i e r  Tube (PMT) was n o t  
a c t i v e  t h a t  n i g h t  (see F i g u r e  1). Then I r e a l i z e d  BETSY was prepared f o r  a c t i o n ,  
and I q u i c k l y  p o i n t e d  h e r  i n  t h e  d i r e c t i o n  o f  t h e  t r a i n ,  which by now had been 
v i s i b l e  f o r  about  30 seconds i n  Puppis. I t s  l e n g t h  was about 4". It t o o k  more 
than 2 minutes b e f o r e  n o t h i n g  was l e f t  o f  i t  f o r  t h e  naked eye. Yet BETSY f i l m e d  
t h e  t r a i n  t o  about  23 minutes a f t e r  f i r s t  appearance, and t h e  s low spread o f  
t h e  t r a i n  due t o  h i g h  a l t i t u d e  winds c o u l d  be c l e a r l y  f o l l o w e d .  F i g u r e  2 on t h e  
nextpageshows some o f  t h a t ,  A f t e r  t h r e e  minutes,  t h e  t r a i n  s t a r t e d  t o  f o l d  and 
break up, always s l o w l y  f a d i n g  away. W i t h i n  t h e  13 minutes BETSY f i l m e d  t h e  
t r a i l  , i t  moved o v e r  8" .  
L a t e r ,  w h i l e  l o o k i n g  a t  t h e  v ideo  tape,  i t  was p o s s i b l e  t o  rede te rm ine  t h e  
p r e c i s e  t i m e  o f  f i r s t  appearance, s i n c e  t h e  e n t i r e  sky was i l l u m i n a t e d  by t h e  
f i r e b a l l ,  w h i l e  BETSY was l o o k i n g  i n  ano the r  d i r e c t i o n .  
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F igure  2 --- The t r a i n  of t h e  Leon- 
i d  f i r e b a l l  of November 1 7 ,  1987 a t  
04h31m13s UT, a f t e r  30 seconds ( t o p  
l e f t ) ,  1 minute ( t o p  r i g h t )  and 6 
minutes  ( r i g h t ) .  

A f t e r  a l l  these emotions, I stayed 
o u t  t i l l  5h30m UT t o  observe v i s -  
u a l l y ,  and saw about 1 2  Leonids 
(among which a - 2 ) ,  i n  s p i t e  o f  
t h e  Moon. 

The enthusiasm was lessened a b i t  
when I d iscove red  t h a t  o n l y  f i v e  
i n s t e a d  o f  s i x  a l l - s k y  shots  were 
taken, due t o  a f l a t  b a t t e r y  o f  
t h e  command pane l .  So t h e  a l l - s k y  stopped about h a l f  an hour be fo re  t h e  appear- 
ance o f  t h e  f i r e b a l l  ... Yet t h e  m a g n i f i c e n t  v ideo  images make up f o r  t h i s  a 
g r e a t  dea l !  

Remarkable Meteor Activity on Sep 23-24, 1987 
George Spalding 

A spec ia l  n i g h t  o f  i n t e r e s t  was September 23-24,  when I was u s i n g  my new m i c r o -  
c a s e t t e  r e c o r d e r  f o r  t h e  f i r s t  t ime .  Cly f i r s t  watch was 21h40m-22h40m, d u r i n g  
which t i m e  I saw 12 meteors. Cur ious l y ,  a l l  1 2  were i n  t h e  h e c t i c  phase 21h47m- 
22h19m. T h i s  was an u n u s u a l l y  good spo rad ic  a c t i v i t y ,  b u t  I t ook  i t  as a mere 
s t a t i s t i c a l  f l u k e .  However, Noel White rang n e x t  n i g h t  t o  r e p o r t  t h a t  he t o o  
had been o b s e r v i n g  on September 23-24,  and had 9 meteors between 21h47m-22h14m. 
We bo th  had c l e a r  sky, h i s  w i t h  a l i m i t i n g  magnitude o f  5.0, mine w i t h  a l i m i t -  
i n g  magnitude o f  5 . 5 .  These r a t e s  a r e  about t h r e e  t imes what bo th  of  us were 
t y p i c a l l y  see ing  i n  s i m i l a r  pe r iods  around t h a t  date.  
The a c t i v i t y  d i d  n o t  seem t o  be f rom any p a r t i c u l a r  r a d i a n t  as I saw i t . I t  i s  
s t i l l  , of  course, q u i t e  p o s s i b l e  t h a t  t h e  good a c t i v i t y  was mere ly  a chance 
f l u c t u a t i o n ,  b u t  I would be i n t e r e s t e d  t o  have any d e t a i l s  f rom any B e l g i a  
Dutch o b s e r v a t i o n s  secured on t h e  same n i g h t  around t h i s  p e r i o d  (21h45m-22 1 5  
UT) on September 23-24.  
(PeapLe having obaettved kGldt nLgh;t me kirzdty /reqLLin;ted ka contack t h e  auXhutt. 
Ha add/Lena LA on khe h i d e  ad ;the buck cavek - e d i k o t )  

E O L  
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0 bservat ional Results 

Finnish Observations - Spring 1987 
Tee mu Hankamaki 

An account is given of the Finnish visual meteor observations during January, February, March and April 1987. 
Special attention was given t o  the Virginids and the Lyrids. 

The s p r i n g  weather was r a t h e r  f a i r  i n  F in land,  we o f t e n  had c l e a r  s k i e s  and we 
enjoyed good 1 i m i t i n g  magnitudes. I n  b r i e f ,  we observed 495 sporad ic  meteors, 
86 L y r i d s  and 46 V i r g i n i d s ,  o r  a t o t a l  o f  627 meteors a f t e r  t h e  Quadrant ids  
1987. The mean magnitude o f  a l l  the  sporad ics  i s  3.48. 
V i r g i n i d s  have been observed d u r i n g  spr ing .  The 46 V i r g i n i d s  t h a t  were seen had 
an average magnitude o f  2.72, so t h e  d i f f e r e n c e  i n  mean magnitude between t h e  
sporad ics  and t h e  V i r g i n i d s  i s  0.76. 10.7% o f  the  V i r g i n i d s  showed a t r a i n  and 
8.7% a c o l o r .  

The L y r i d s  were r a t h e r  a c t i v e  i n  1987. L y r i d s  were w e l l  observed d u r i n g  t h e  
n i g h t s  o f  A p r i l  19-20, 20-21 and 21-22. The mean magnitude of  t h e  L y r i d s  we 
saw was 3.08, o r  0.40 magnitudes b r i g h t e r  than t h a t  o f  t h e  sporad ic  background. 
1.2% o f  t h e  L y r i d s  showed a t r a i n  and a l s o  1.2% o f  these meteors were r e p o r t e d  
t o  have a c o l o r .  

Table 1 --- Finnish observations during the spring of 1987. 

Date 

Jan 22-23 
2 1-22 
22-23 
28-29 
3 1-32 

Feb 08-09 
15-16 
23-24 
26-27 
28-29 

Mar 05-06 
09-10 
10-1 1 
12-13 
16-17 
17-18 
18-1 9 
30-3 1 
3 1-32 
3 1-32 

Apr 03-04 
04-05 
08-09 
16-17 
17-18 

- 
Ob s 

LR 
LR 
LR 
LR 
LR 
LR 
LR 
LR 
LR 
MR 
LR 
LR 
LR 
LR 
LR 
LR 
LR 
LR 
JH 
LR 

TK 
LR 
LR 
IL 
LR - 

Period (UT) 

16 30 18 30 
21 40 -22 40 
20 55 -23 00 
23 40 -02 10 
23 50  -03 00 

16 10 - 1 7  30  
16 30 - 1 7  40 
20  50 -23 00 
22 05 -23 30 
18 02 -21 02 

23 45 -03 05 
21  10 -22 10 
21 30 -23 35 
2 1  55 -00 05 
21  50  -23 00 
20 35 -22 35 
18 40 -20 10 
21 00 -23 00 
18 24 -21 29 
21 40 -01 00 

21 46 -22 52  
02 30 -03 30 
22 20 -01 00 
22 03 -22 30  
2 1  55  -22 55 

h m - h m  

- 
Teff 

1.25 
0.83 
2.00 
2.33 
2.92 

1.28 
1.13 
2.00 
1.33 
1.82 

3.20 
0.82 
2.02 
2.13 
1.15 
1.97 
1.47 
1.93 
0.98 
3.17 

0.83 
0.97 
2.57 
0.48 
0.97 

Lm 

6.27 
6.00 
6.46 
6.53 
6.70 

5.45 
5.98 
6.42 
5.81 
6 .30  

6.45 
5.42 
5.70 
5.10 
4.60 
5.10 
6.20 
6.46 
6.90 
6.72 

4.85 
5.71 
5.93 
6 .20  
6.55 

F 

1 .oo 
1.09 
1 .oo 
1 .oo 
1 .oo 
1.12 
1.00 
1 .oo 
1 .oo 
1.18 

1.03 
1.22 
1.11 
1.00 
1.25 
1.11 
1 .oo 
1 .11  
1 . 1 1  
1 .oo 
1 . 1 1  
1 .oo 
1.01 
1.52 
1.11 - 

Vir 

0 
0 
0 
0 
0 

0 
0 
0 
0 
1 

6 
1 
1 
1 
0 
1 
3 
2 
3 
6 

1 
0 
4 
0 
3 - 

- 
LYr 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
1 
2 - 

- 
Spor 

13 
22 
18 
36 
46 

8 
8 
17 
1 1  
13 

33 
2 
9 
11 
4 
4 
1 1  
12 
13 
27 

7 
8 
22 
1 
8 

- 

- 
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1 .oo 
1 .oo 
1 .11  
1 .oo 
1.11 
1 .oo 
1.11 
1.11 
1.05 
1.33 
1.00 ' 

Table 1 (continued) 

3 
1 
1 
1 
0 
1 
1 
0 
0 
5 
0 

Date 

Apr 18-19 
19-20 
19-20 
19-20 
20-2 1 
20-2 1 
2 1-22 
2 1-22 
2 1-22 
2 1-22 
22-23 

Magnitude 

Virginids 
Lyr id s 
Sporad i cs  

LR 
LR 
IL 
PCW 
PP 
LR 
IL 
PP 
TK 
LR 
PR 

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

0 0 1 3 2 3 1 19 14 3 0 
0 0 0 1 6 7 9 21 28 14 0 
1 2 2 6 3 15 53 158 140 100 15 

h m  h m  22 15 -01 15 
21 50  -00 30 
23 15 -00 30 
00 10 -00 36 
23 05 -01 10 
22 00 -00 05 
22 29 -00 1 7  
22 00 -01 06  
23 18 -00 34 
21  20 -01 00 
21 25 -21 55 

Magnitude 

-4 
-3 
-2 
-1  
0 

+1 
+2 
+3 
t 4  
+5 
+6 

r 

2.75 
2.50 
1.23 
0.43 
2.00 
2.02 
1.78 
2.77 
1.22 
3.50 
0.50 

Lm 

6.31 
6.45 
6.36 

? 
6.30 
6.52 
6.28 
6.30 
5.70 
6.32 
4.30 

F 1 Vir LYr 

9 
12 
4 
0 
4 
11 
7 
11 
2 

22 
1 - 

Spor 

29  
2 0  
7 
2 
8 
18 
9 
6 
6 

25 
1 

The f o l l o w i n g  observers took  p a r t  i n  t h e  obse rva t i ons  t h a t  a r e  summarized i n  
Table 1, above: 

Leo Rajala (LR) , Marko Riikonen (MR) Jussi Holopainen (JH) Tim0 Kin- 
nunen (TK), Ismo Luukkonen (IL), Paul-Christer Wirtanen (PCW), Pekka 
Parviainen (PP), Pentti Ramberg (PR). 

I n  Table 2 and 3, magnitude d i s t r i b u t i o n s  a r e  g i ven  f o r  t h e  spo rad ics ,  t h e  V i r -  
g i n i d s  and t h e  L y r i d s .  

Virginids 

00.00 
00.00 
02.17 
06.52 
04.35 
06.52 
02.17 
41.30 
30.43 
06.52 
00.00 

Lyrids 1 Sporadics 

00.00 
00.00 
00.00 
01.16 
06.98 
08.14 
10.47 
24.42 
32.56 
16.28 
00.00 

00.20 
00.40 
00.40 
01.21 
00.61 
03.03 
10.71 
31.92 
28.28 
20.20 
03.00 

As mentioned, t h e  mean magnitudes are:  

Virginids: 
.Lyrids: 
Sporadics: 

2.72 
3.08 
3.48 
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6 

Abb. Observer  S i t e  x 9 

KG Kai Gaarder Ro a 10'36' E 60'10' N 
LTH Lars Trygve Heen K r i s t i a n s a n d  07'5612 E 58'0810 N 
ETH Trond E r i k  H i l l e s t a d  Kong s be r g  09'35!8 E 59'42!3 N 

Norwegian Observations - Spring 1987 
Trond Erik Hi1 1 es tad 

An account is given of the Norwegian visual meteor observations during February, March and April 1987. Apart 
froin several minor showers, special attention was given to the Virginids and the Lyrids. 

Our visual effor ts  were much higher than  normal during the spring of 1987. After 
the Quadrantids, 63 Lyrids, have been recorded as well as meteors from several 
minor showers, a l l  in a l l  808 meteors, i n c l u d i n g  sporadics. 

All showers are according t o  Cook's working  l i s t  of  radiants (1 ) .  The following 
abbreviations are used i n  Table 2: 

ri-Aquarids I ~~~~~~~~~ I ii a-Leonids I 
Camelopardalids $-Boot i d s  
6-Draconids AB a-Bootids 
L y r i d s  

Table  2 --- Norwegian o b s e r v a t i o n s  d u r i n g  t h e  s p r i n g  of 1987. 

Date 

Jan  31-32 

Feb 01-02 
0 1-02 
2 1-22 
21-22 
22-23 
22-23 
22-23 
23-24 
23-24 
23-24 
23-24 
26-27 
26-27 
27-28 
28-29 
28-29 
28-29 

"fr 02-03 
04-05 
30-3 1 
30-3 1 

- 
Ob s 

KG 

KG 
KG 
KG 
KG 
KG 
KG 
KG 
KG 
KG 

TEH 
TEH 
KG 
KG 

TEH 
TEH 
TEH 
TEH 

KG 
KG 

TEH 
TEH 

~ 

P e r i o d  (UT) 

h m  h m  19 00 -21 00 

19 00 -20 00 
20 00 -21 00 
20 00 -21 10 
21 10 -22 20 
20 00 -21 15 
21 15 -22 30 
22 30 -23 30 
20 00 -21 15 
21 15 -22 30 
21 05 -22 05 
22 05 -23 05 
00 00 -01 05 
01 05 -02 10 
20 38 -22 03 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 

21 00 -22 05 
23 00 -00 05 
19 45 -20 45 
20 45 -21 45 

- 
T e f f  

1.74 

1 .oo 
1 .oo 
1 . 1 1  
1.13 
1.21 
1.19 
0.99 
1.18 
1.21 
0.98 
0.98 
1.04 
1.04 
1.39 
0.97 
0.97 
0.97 

1.04 
1.04 
0.99 
0.99 - 

Lm 

6.14 

6.25 
6.30 
6.07 
6.23 
6.12 
6.24 
6.25 
6.16 
6.20 
5.95 
6.10 
6.15 
6.20 
6.17 
6.20 
6.30 
6 .20  

6.10 
6.10 
6.05 
6.13 

- 
F 

1.05 

1 .oo 
1 .oo 
1.01 
1.02 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1.03 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 

Showers 

4DL 
2DL 
3DL 
4DL 
lV,2DL 
3DL 
4DL 
4V, 3DL 
4V , 4DL 
1V,4DL 
1V,2DL 
3V, 9DL ? 
3 V  , 7DL 
6V , 4DL 
3V , 7DL 

4DL 
2v 
1v 
1v 

- 
Spor 

26 

8 
12 
9 
12 
10 
14 
1 1  
12 
14 
1 7  
19 
12 
14 
15? 
1 1  
13 
12 

13 
9 
17 
12 

- 

- 
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Table 2 (continued) 

Date 

Mar 30-31 
30-3 1 

Apr 01-02 
02-03 
04-05 
04-05 
15-16 
16-17 
16-17 
17-18 
17-18 
17-18 
17-18 
18-19 
2 1-22 
2 1-22 
21-22 
22-23 
22-23 
22-23 
23-24 
23-24 
24-25 
25-26 

- 
Ob s 

TEH 
TEH 
KG 
KG 
KG 
KG 
KG 
KG 
KG 
KG 
KG 
TEH 
TEH 
TEH 
TEH 
KG 
KG 
TEH 
TEH 
TEH 
TEH 
TEH 
LTH 
KG - 

Period (UT) 
h m  h m  21 45 -22 45 

22 45 -23 45 
20 00 -21 30 
21 10 -22 50 
20 45 -21 45 
21 45 -22 45 
20 45 -21 45 
21 45 -22 45 
22 45 -23 45 
21 15 -22 35 
22 35 -00 00 
21 00 -22 00 
22 00 -23 00 
21 30 -21 55 
21 20 -22 45 
21 15 -23 00 
23 55 -00 40 
21 15 -22 15 
22 15 -23 15 
23 15 -00 16 
22 15 -23 15 
23 15 -00 25 
23 00 -00 00 
23 30 -00 45 

Teff 

0.99 
0.99 
1.49 
1.62 
0.99 
1 .oo 
1 .oo 
0.99 
0.99 
1.22 
1.29 
0.99 
0.99 
0.41 
1.23 
1.56 
0.74 
0.98 
0.97 
0.99 
0.98 
1.14 
.o. 97 
1.24 - 

Lm 

6.20 
6.25 
6.23 
6.25 
6.00 
6.10 
6.05 
6.25 
6.30 
6.22 
6.30 
6.30 
6.35 
6.30 
6.21 
5.96 
6.30 
6.28 
6.30 
6.20 
6.30 
6.30 
6.05 
6.00 

- 
F 

1 .oo 
1 .oo 
1.03 
1.01 
1 ,oo 
1 .oo 
1.18 
1.11  
1.11 
1 . 1 1  
1 . 1 1  
1 .oo 
1 .oo 
1 .oo 
1.05 
1.03 
1.02 
1 .oo 
1 .oo 
1 .oo 
1.04 
1.08 
1.04 
1.01 - 

Showers 

1v 
2v 
3V , 2C , 2D 
4V, 1C,4D 
3D 
lV, lC, 1D 
1 AL 
8SL,5FBY3AL 
5 SL , 2FB , 3AL 
5SLY3FB,2AL 
2SLY3FB,2AL 

6L 
13Ly2FB,4AL 
9L 
5L 
1 OL 
7L 
7L 
6L, 1A 
1 FB , 3AL 
1 FB , 5AL 

- 
Spor 

16 
16 
14 
15 
7 
5 
7 
9 
15 
1 1  
19 
12 
13 
6 
12 
23 
12 
13 
12 
12 
18 
12 
6 
20 

- 

- 
The f o l l o w i n g  remark must be made about t h e  n i g h t  o f  February 27-28: TEH had a 
f a i l u r e  o f  h i s  c a s s e t t e  reco rde r .  The r a t e s  p resen ted  i n  Table 2, above, a r e  
ve ry  u n c e r t a i n ,  as t h e y  a re  remembered t h e  day a f t e r  t h e  obse rva t i on .  

Re f e  rence s 

(1) Cook A.F., " A  Working L i s t  o f  Meteor Streams", EvoZutionary and Physical 
---------- I 

Properties of  Meteoroids, 1973, pp. 183-191. 

The Meteor Library 
compiled by Paul Roggemans 

B.  A .  Lindblad, '' The meteor stream associated with comet P/Grigg-SkjeZZerup 
Astronomy and Astrophysics, 187, 1987,  p p .  931-932 

A 1964 J u p i t e r  approach o f  P/Gr igg-Skje l  l e r u p  p e r t u r b e d  t h e  comi t I s o r b i t  so 
t h a t  ve ry  c l o s e  approaches t o  t h e  E a r t h ' s  o r b i t  now occu r .  A r e c e n t l y  observed 
southern hemisphere meteor shower, t h e  u-Puppids , i s  a s s o c i a t e d  w i t h  P/Grigg- 
S k j e l l e r u p .  Observat ions o f  t h i s  meteor shower now p r o v i d e  us w i t h  a un ique 
o p p o r t u n i t y  t o  observe t h e  b i r t h  and e v o l u t i o n  of  a meteor stream. 

I 
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METEOR OBSERVATIONS Handbook Visual 

Meteor 0 bservat ions 
edited by Paul Roggemans 
150 pages of detailed information on gen- 
eral topics of meteors,how to observe, how 
to compose magnitude distributions, how 
to compute ZHR profiles, what is the dou- 
ble count method? 

Attention is also nsid to fireballs and tele- 
scopic work. Last v t  least, a detailed 
review of all major mebeor showers, their 
characteristics, their history and their na- 
ture is given. 

Order this book; only 350 BEF post paid! 
(rates for airmail delivery: see WGN 16;1, 
P- 2) 
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Pierre Monteuxstraat 76 
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(mention Proceedings IMW 1988). 
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