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Meteor photographed on December 21, 1987, at 15h50m09s U T ,  by Qin Dao at Sheslian, X = 121’11’ E, q5 = 31’06’ N ,  
Shanghai. China with a 75 inm f / 3 . 5  lens and a rotating shutter yielding 25 breaks/s. A 400 ASA film was used. The 
center of the plate is at a = Sh40” and  6 = G5’. 
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Useful Information 

The April Issue (WGN 19:2) 
The April issue is espected to  be mailed during the second week of April, a little later than 
usual. clue to professional commitments of the Editor-in-Chief abroad. Contributions are due 
March 1 0 .  They sliould be sent to Marc Gyssens or to  any member of the editorial board 
(addresses: inside of bacli cover). 

WGN Subscription/IMO Membership 1991 
The subscription rate for volume 19 (1991) is 20 DEM for six issues. It is anticipated that 
yolume 19 will contain oyer 240 pages. Subscriptions should be paid to  Ina Rendtel. in DEM and 
preferably by international postal money order. People who can only pay from a banlc account 
inust send an international banlidraft in USD payable to Peter Brown. British subscribers m a y  
also contact Alastair LlcBeath and Japanese subscribers may contact Nasahiro Koseki. All 
addresses can be found on tlie inside of the back cover. Please make sure we retain the full 
amount due after deduction of banli and/or exchange charges. Please refer to  p. 3 of this issue 
for further details. Additional gifts are of course welcome. 

Administrative Correspoiidence 
Ordering IMO publications is clone in the same way as paying subscription/niernl)ersliil~ fees. 
Coniplaints about not receiving WGN or changes of address should be  sent t o  Paul  Roggemans. 
A1 addresses can be found on the inside of the back cover. 
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(1906-1990) 
Peter Brown 

T h e  father of Canadian meteoritics, Peter 11. l l i l l -  
man)  passed away in Ottawa on Decemljer 11, 1990 
at the age of 84 after a long aiid fruitful career in 
astronomy. Dr.  Xlli i ian is well k i io i~n  in meteor 
astronomy for his pioneering work,  particularly in 
meteor spectroscopy where he was recognized as the 
world authority. He became widely l;nowii around 
the time of the  International Geophysical Year to 
many individuals in the  amateur meteor coniiiiunity 
when he spearheaded the visual component of tlie 
meteor studies program to  be held during the Intcr- 
iiational Geophysical Year. 
His early work in professional Astronomy began i n  
1927 when he held one of what became a number of 
student summer positions with tlie Dominion hs t ro-  
physical Observatory in Victoria., British Columbia. 
After graduating at the  top  of his class from tlie Uni- 
versity of Toronto in 1929, he went on to complete a 
Master of Arts degree in 1931 and a Ph. D.  in 1032 
from IIarvard. He left Harvard shortly thereafter and 
joined the  staff of the David Dunlap Observatory of 
the  Lniversity of Toronto. 
During \Yorld SVar 11, Dr. hIillnian served in the 
Royal Canadian Air Force (RCAF)  ret,iriiig in 1946 
as Squadron Leader. In that '  same year a dramatic 
air lift f r o m  Ot tawa by the RCXF to northern On- 
tario of Dr.  Millman and his equipment facilitated 
tlie acquisition of valuable data regarding the Gia- 
cobinid (October Draconid) stream. His work with 
t h e  Giacobinids helped to establish the friable nature 
of the  meteoroids associated with tha t  stream. 

After \'Vorld i5'ar 11: Dr.  hli!lniac i d t l  a position with the  Doinillion Observatory i n  0tta.wa until 195.5 when 
norking with t h e  National Research Council (NRC) in Ot tawa where he remained for the rest of 

ougl: officialij? retired i;i 1971, he c,ontiriued active research in many areas of a.strononij.. For his 

He was past 
the Royal Xstrol;oiiiical Society of Canada (RASC), the  Meteoritical Society, IAU coinniissioii 2 2 ,  
rvorl;hg group for Planetaiy Syst,crn Xomenclature. His long association with the RASC included 
iiijiicatioii of Veteor Sews in the Journal of tlie RASC, numerous papers in the Journal of the 

RASC a::d more t h a n  30 years of contributions to the Handbook of tlie RASC. In addition to his work within 
tile prol'esriom! commrriii!y! Dr. l l i l lman was instrumental in bringing Astronomy to the general public within 
Ciinacia. l i e  wrote a, regular column for Toronto newspapers for dozeiis of years, gave talks on the iiational radio 
scrvicr, kept in contact Jvitli amateurs throughout the country and  was a keen proponent of aiiiateur visual 
nietkor observatioiis. Even in his SO'S, Dr .  Millinan continued to  give lectures to  scliool age children. 
T h e  literature of meteor astronomy is filled with his work. His early da.ys at IIarvard concentrated heavil)r oii 
meteor spectroscopy, a n  area of investigation he pursued throughout his career. At tlie Dominion Observatory 
lie supervised t'he program of direct; photography of meteors with tlie Super-Schmidt, ca1nera.s a t  AIeanoolc and 
Ne\vbrook olxervat,ories in Alberta. His coiit'inuing interest in meteorites lead to  iiiaiiy studies of meteorite 
falls and  participation in meteorite searches. He was also involved in the early stages of t#he Canadian program 

sti:cl>. of impact craters. Be Tvas the driving force behind the  establishment of the Springhill meteor 
tori. and I>e!ieired t1ia.t instrumenta! observations-by radar aiid photography-should be supported by 
bsewations. I l r  reli1ai1ied actively in1;olved in all aspects of research a.t tlie observatory until its closing 

in (lie inid 1980's. 
le to  i:iclcde all the areas of ~vorl i  Dr.  hIilliiiaii touched 011 in astronomy during his long career. 

Iris mcmor?;, however, will continue to  motivate those working in astronomy and meteor studies to strive for 
the clarit'y of t l i o~~g l i i  and integrity of work he exemplified. 

t o  Canadian iist~ronoi-ny he was appoiiited Researcher Emeritus a t  the  KRC in 1986. 
11 had served in a wide iw ie ty  of capacities within the  astronomical cominunit,y. 
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From the 
*Jii rg en, R en clt e 1 

Gcn.emlly,  t h e  y e a r  I990 m a y  be  regarded as a successful year f o r  the Internat ional  Meteor 
Oi-yanization. We m a y  state progress in all fields of activity. You find this represented in t h e  
,i)ario,ii,s contr ibz ihms  to  WGN.  From the long list o f  i t e m s  I would highlight a f e w  ones .  

A mo,jor a i m  of  t h e  IiWO i s  t o  deliver obseruational results which are of  interest f o r  further  
s. This requires t h e  possibility to  derive physical quantities such as a particle f l ux  density. 

Aro.ui, f o r  t h e  IMO standard of v,isual observations, such  a treatment  of data was done.  The 
pii,otogi.ni~hic b lanch  ,will irrzliroue soon, since at the 1990 International Meteor Con,feren.ce in 
Violu,uj Dieter Heinlein, took over the responsibility, and a photographic handbook i s  under  
pwpn?n t ion .  An.al:ysis of  photographs are possible using the astrometric proced,iires which are 
also yii,l)Iz'shed as a brochure. M a n y  other publications have b e e n  produced, too .  A m o n g  t h e m .  
' ~ I I C I Y  g enera l  in.foi-m.ationr f o r  n e w  mem.bers and t o  joui-na.ls as well as special items f o r  ndwnced  

Looking nt t h e  i ~ p o r t  o n  t h e  1989 visual and fireball  da ta ,  presently an p i n t  as v o l u m e  2 of 
WGN's R e p o r t  Sei-ies, yo'ii. will f e e l  the increase of activity. Hauing at hand only a part of t h e  
data  of 1990, one  can  estlrna,te a. good success also during th.e last year in which we obtained 
rcas o ri,a b 1 e d0.t a of nll s ign,i.ficnn t s h o ,w e rs ! 

Of course, t h e r e  nlso occim-ed problems. One  arose with the resigna.tion of Ann Schroyens as 
o'ii,r trenszirer. Anoth.er ,is genernlly t h e  respecting of deadlines b y  members  as well as by Council 
*rn.~inbcrs. A n  ~rr~.pi'o,1)erne?i,t in this regcr.rd would be  hel~iful f o r  all those taking initiatiues a n d  

c 1990 IM-C d s o  showed that 'we should pay  m o w  at tent ion to  newcom.ers to  ensure the 
tin,ii,ous work of IMO. Therefore 'we will organize more d,iffewnt workshops at the nex t  IMC. 

?'!i,??h c rmo re  co mp 1 ~ ,g  i n s tmc t ions  should be  useful f o r  new obserziers. 

At the h c g i n w i n g  of t h e  last decade of t h e  20th century, IMO m a y  be  regarded as a well established 
oi~ynir.%mt%on for  meteor ,1~1ork. 13vt please bear in m i n d  that  your  contributions are needed to  
c o n t % 7 t ~ e .  In this spi?.%t, I wish all members  and f r iends  of t h e  IMO a healthy and sisccesgfu,l 
N C W  Year. At t h e  sQrn.e t i m e ,  I would like to  encouyage you to  establish or to  cont,inue good 

act;. a m m g  each other and hope to  see m a n y  of you at  the next  IMC or at other occasion,s. 

- I , ? l ,  , 3 c /  1. crs. 

b e i n g  ia?rolaed :'n IMO. 

Of c o ~ u w e ,  I cnnnot  b u t  fnlby join t h e  words of o'ur President ,  nbove. Despite t h e  tro,iiblesom,e 
n t ~  %n t h e  Pcrsian. G,ti,(L I h.ope that 1991 ,will see  a continswing growth in t h e  internat ionel  

s p i ~ i t  a n d  t h e  n.chie.l,eirleri,ts of our Organization,. 

Corih~1~1y to  uihnt 1 nnnonnced in t h e  last issue, this is, ur).fortunately, no t  a thick issue.  This 
no t  d a e  to  n lack o.f contributions; t h e  h s t  f e w  mon ths ,  articles aga,in are coni.in,g in at a, 

j k q u c n t  pace th.nn 'was  the case in the early fal l .  Please keep up this  eflort! The i m s o n  
fh i .  not  going b e y o n d  t h e  ,us~l,nl size of an issue i s  the  abnormnlly low ra.te of rene,wal at this 
t i m e  of  t h e  year. Still o f  a lot  of members  and subscribers have to  pay  their c o n t r n h t i o n  f o r  
1991. Most proBnbl:y, t h e  transitz'on fi-om Ann Schroyens t o  Ina Rendtel as IMO treas'urer and 



t h e  conf l is ing payment i n s t r u c t i o n s  arising f r o m  th i s ,  aTe the main culpyi ts .  The u n i n t e n d e d  
a n e x a t i o n  by Belgi,um of  t h e  G e r m a n y  c i t y  of Potsdam (see i n s i d e  of last issue's back cover)  
cer ta in l y  d id  n o t  he lp  t o  clear th ings ,  f o r  w h i c h  I u,pologize. Also, a de lay  in t h e  m d i n g  of the 
Decembe i -  i s m e  c o m b i n e d  ,with t h e  C h r i s t m a s  season resulted in that isswe ai-riving uery  l a t e  at 
seveIn1  p!o,ces, payticulai-,ly overseas.  We will d o  o w  u t m o s t  best t o  avoid t h e  C'hi-~istrnm s e n s o n  
fo r  fu tu i - e  Decemher issues. 

Any,wa,y,  t h e  c u r r e n t  imposs ib i l i t y  of  making a suficiently accumte  e s t i m a t e  of  t h e  find wumber 
of 1991 subsci-,iiiei-s ( a n d ,  h e n c e ,  t h e  n u m b e r  of  copies in which WGN slmidd be  p i n , t e d )  does 
not  a1lo.w us t o  p w p r e  a th i ck  issue. I n d e e d ,  printin,g too m,iicii c o p i s  of  a thick i ssue woiidd 
bc too a p a t  risk f inanc ia l l y ,  a n d  p r i n t i n g  too l i t t l e  cop ie s  would learn us with t h e  r i s k  t h a t  
many late s,iibscribers will not receive t h e  F e b ~ ~ i a r y  i s sue ,  since r e p r i n t i n g  i s  riot fen.s ible  SOT j u s t  
n . few dozen  copies. We ask f o r  yo'iir u n d e m t a n d i r i g  of  t h e  conseruat ive  pol icy  we li.n,ue taX:en 
in this matter. We also npologize t o  c o n t r i b u t o r s  whose a.i.ticles could n o t  be accorrirnodnted in 

i s m e  nnd ask t h e m  for  a little ex t ra  pat ience:  t h e  April issue will be  a th i ck  one  beyond  
an+ do,cibt! It might tho.ugh appear a little l a t e r  t han  n o r m a l  d u e  t o  profession,nl commitments 
1' f1n.ue a b 7 m d .  

So, i f  yo'u hntie n o t  ye t  p ( ~ i d ,  p lease  do so p-ornptly! The p y m e r i t  i n s t r u c t i o n s  from o,ur n e ' w  
ti-ms.ii.i.er7': which by t h e  way not only  a p p l y  t o  WG" h i t  t o  cdl p n y r n e n t s  t o  IMO, n w  simple 
n r d  s h o d d  c lear  t h e  c o n f u s i o n  t h a t  h a s  arisen earlier. hiforeover,, people  f r o m  which we did n o t  
r .  S L C ~ V U C  , n ,  

ria o re 11 e 1"s o n  a lize (i? ins t ru ct  io ns . 
,Wenri:wl%ile, have , f i i n  r ead ing  t h i s  issue a n d  e n j o y  looking f o r w a r d  t o  a th i ck  April ,issue! 

p a y m e n t  at t h e  timx this issue w a s  m a i l e d ,  will ?ia.je already f o u n d  a remin .der  con,ta%n,in,g 

Import ant asurer 

f T l 1  
i iie last issue m a y  h1 -e  caused coiifxsion on how to  paj. to IMO: partly due to the cha,nge of 
t'reasurer and partly to a typo. ITie apologize for the inconvenience. 

Plca.se iiote :lie following correct a,cldress and account nui iher  for payiiients in Geriimn Masks 
( D E l I ) :  

Inm Rendtel: Gontardstrqile 11, D-0-1570 .Potsdam, 

Poital  (giio) accouiit number: 5472 3-2-107 
Post office code: 100 100 10 Postgiioaiiit 1000 Berlin 

(Please note that post office code and 
together with tlie postal account nuinher.) 

1;7)ii can alio p a y  hy international postal nioiiey ordei! 

Ptqi!c v h o  c m  odsr pay from a b a d i  account should malie an iiiteiiiatioiial lmik  draft payable 
in  USD to Peter Bion-11. British subscribers can contact .%,stair I icBeath.  Japanese sub- 
sciil>eis can contact ~k15ahirO Koselii, 

o s It g i ro annt 111 us t a1 w ay s b e 111 c iit i o 11 e d 

All sulxcriptions a n d  all publications can be ordered through any of these persons. 
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Let’ters to WGN 
compiled by Marc Gyssens 

M e t e o 1- activity f ro  111 as t er o i d s 

The article o.f Dirk Artoos in last year’s October issue o n  possible radio meteor  actizrity j b m  
asteroid 1.989 U R  a r i d  the renction o n  that article from Jeroen V a n  Wassenhove and Chyistian 
S tc ;ymrt ,  p?dlisli,ed in t h e  December issue, have given r i s e  t o  s0m.e m o r e  comm’ents. 

In 111. Dirk ilrtoos made a call for radio observations about 1989 UR. h ly  pen recorder sliowed 
higher 5igiial rates on J ~ i i i e  11, but if you look to certain literature, 1 thiiik it inust be siglials 
from the ?Irietids or the Daytime [-Perseids. not from the  suspected 1989 UR. 

[I] Dill; Xitoos, *.Call for Radio Observations: 1989 L’R Again”, WGN 18:5, October 1990, 
1’. 18-1. 

Go tfred Md b j  e rg Kv is t e n  s en 

In aiiiwer to tlie letter of Jeroeii Van Wassenhove and Christian Steyaert [l], I do iiot agree 
witli thcir stateinent tliat Earth-grazing asteroids are rather iiot associated with a wide stream 
of 1egular ineteors 

Tlicie are sufficiciit esaniples to  the contrary if we read the recent literature. This does iiot 
iiic‘an tliat some asteroids indeed produce some spectacular fireballs and are associated with 
laiger f i  agiiiciits. e.g. the  iinpact of large asteroid fragments in Glaiierburg. the Netlierlandi 
wliitli could  ha^^ oiigiiiated from 1981 Midas [a]. Let ine discuss now some of the esaiiiples I 
iiiciit ioncd. 

Fii k t  of all, i c  i, well l;i\oivii a t  present that  the Taurid radiants are a product of iiot only comet 
Liickc and p o s s i b ~ y  also comet 1967 I1 Rudnicki. but also of a stream of four asteroids: 2201 
Oljato. 3023 P-L.  1982 TA aiid 1984 KB [3]. All four asteroids make close approaches to  the 
Eai t l i  (leis tlinii 0.2 AV) and c m  cause both lire- aiid post nighttime showers at  different times 
of tlic :.ear. as is iiideed tlie case for the Taurid complex. 

Xnot1ir.r esaii ipk is asteroid 3200 Phaeton. formerly designated as 1983 TB, wliicli is most likely 
tlic 1xiit’nt 1)ody of the Geminids [3,4,3]. This Apollo-type asteroid was discovered in 1983 using 

fioni tlic IR.lS satcliite, aiid then turned out to be the parent of the prominent Gerniiiid 
01 qlio‘icci. It n-as liailed as  lxiiig tlie “missing link” which sho~vecl tha t  comets [which 

a i ~ -  wr.11-known producers of meteor slion-ers) el-olve to  forin asteroids. tlie asteroid presumal)ly 
h i i L g >  the rocky coie left O T W  after tlie devolatilization of the coiiiet. 

I-c‘t aiiotliei example 1s 13GG Icaius, also an asteroid which in tlie past has been suggested as 
lxmg  the pae i i t  body of a meteoroid stream. iiainely the Daytime Arietids [3]. Likewise, two 
astrmicls di5coi-ered in 1988 may well lie the parent bodies to docunieiited meteor showers, 
c ? i  s1ion.n hy Iironl; [GI. Asteroid 1988 VP4 is probably associated with the C-Aurigids of late 
Dcc ciiiljw and early .Jaiiiiary, while 1988 TA has two streams included in tlie Virginid coiiiples 
of liaicli-h/lay 

Fiom soiiie m a l y i i s  done in 1988-89. it seenis clear tha t  several Apollo-type asteroids are 
c i s i o c i n t c d  ~ i f h  iiietcor stleanis. Tliese streams might lie evidence of past comct-like activity, 
iiidicnting t!ie aiteroids to  lie estiiict or iiioribuiid coiiietary cores, or might lie the result of 
colliiioiii with houlcler-sized olijccts (a few examples: 944 Hidalgo, 2101 Adonis, . . .) 

Anot1:er iisue in [I], which is poor as evidence to  refute my tentative coiiclu5ions about the 
liistograni of iiiy oliieivatioiial results, is that  nobody kiioivs for sure when exactly the major 
iiiasimmii of the [-Perseids occurs. 
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?2.5G 73.71 34.70 75.65 ?C.d0 77.617 71.50 73.5.0 5L3,*E 81 .40  5 . L .  tOO0.0 

r i g m e  1 - Radio observations from J u n e  G to  12 of the passiblc shower caused by 
1989 UR Uncorrected counts between 12”1Yn and 12”45” LT. The  
a ~ e r a g e  count is 66 & 14 

In [7], Cliristian Steg-aert writes Julie 8. while in [i]. h e  n.rites Jiriie 9 or June 10. Kroiik, on the 
other hand,  ixeiitioiii June 13 [Sj. Finally in 191. based oa radio observations of 19S7, Jeroeii 
Van TVassenliove suggeits a maximum for the -4rietids and the (-Perseids 011 the same date, 
namely J ~ i i e  S. Therefore. it remains perfectly possible that  the maximum in nij- histogram 
around June 10 (,\z = 79050, Ep. 2000.0) could have been caused by the asteroid 1989 UR 
(Figure 1). 

Recently, I received observational results from a Japanese colieague. S. I<aivalmra of Talcainatsu 
(Figure 2). Also here, we iee z slight increase of actiT,-ity around June 9 at 14” U T  and  June 
11 at 15” UT. A h .  Kan-amura observed coiistant:y Iictwcen 9” and 22” UT. 

Figure 2 - Itadio observat’loiis of YY~ Kawai:iura from Takaiiiatsu: Ja-  
Tiiiie pan on June 9 (squares) and .Jl.ine 11 (p!usses). 

indications are in UT. 

In Figuie 3, tlic shseir-ability fuiictioiis corresponding to  these observations are slion-11. TVlien 
comparing Figuies 2 and  3, one sees that  there is no activity from tlie two gieat daylight 
shon-ers ( h l e t i d s  and C-Perseids) a t  the time they should be most active (1 l“-i2” UT). There 
is, however. a slight peak around 14” L’T, which goes iwil with the theoretical radiant for 1989 
CR. 
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Figure 3 - Observa1iilitjy functions at’ 35’ S (antenna direction: E,  

traiisiiiitter distance: 1000 kin, power: 30 1;SV) for the  
-1rietids (squares), the  C-Perseids (plusses) and the theo- 
retical shower from 1989 UR (diamoiids). 

hIeaiivliile. we liad tlie second approach with 1989 UR, and  I noted again a higher niuiiiber of 
icfiectioiis arouiicl tlie predicted date (Figure 4).  -4 fellow observer, nil; Van Laethem, also has 
an increased number of reflections. He observed with the same type of equipment (Pro SO-Sony, 
-1 element Yagi antenna).  tlie same transmitter at 66.45 MHz. azimuth 275’ and elevation 40’. 
As J-OU can see, Rilc liad increased activity in the early evening of Xovember 24, while m y  
xtiT.it3- iiicrcase occurred in the early morning of Kovember 25.  Moreover, there are no laiown 
large meteor streams active around tha t  period: it is clearly too late for the Leonids and too 
(.ally for the 5-Arieticls or the Geminids. 

25 

I”i 

352’.75 I 

26 
27 

145 . P  Z 4 E  .8 
1 I I I I Z . L .  

z41.4 2 3 . 4  245 ..l 244.4 z45.4 2 4 G . 4  

Figure 4 - Radio observatioiis made in Kovember with the  Same type of equipment 
a t  the saiiie frequency by Dirk Artoos (311451”-41’20” U T ,  average count 
per interval. 93 i 11) and Rili I’an Laethein (19”001n-201‘0011’ U T ,  
a \ w a g e  count per interval. 146 i 28) .  

So. we n a y  safely conclude that  tlie increase of end Kovember is not caused by a major xhon-er 
or 1,). Sporxlic-E. The question remains though whether or not it was caused by 1989 UR. 
i i ’ho could give me the ariswer? I thiiik tha t  it will be the future and a lot of observations, 

tiice in stiidj-iiig meteor streams. Finally, I wish to  thank Jeroeii Van T4’aassenhove and 
Cliri5tian S te-aer t  for their constructive remarks; this is one of my objectives with m y  action 
calls! 11y special thanlcs also go to Korihito Iiawamura and Rik Van Laetlieiii for lieing able 
to  iiie their observations. 
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IMO and iiieteor research 
From a letter of Dr. Alexandra Terentjevn to  a colleague, communicated to  Paul Roggerriaris, 
we quote t h e  following passage, because it m u s t  be hart-warming f o r  all meteor  workers that 
halie taken  gi eat e f l m  t s  t o  establtsh I M O .  
I tliiiil; that  the establishing of IMO is very important and timely. I t  is a sort of an active 
counterbalance to a general fall of interest in meteor investigation which has been taken sliape 
during the past years among professionals. IMO can stimulate the creative activity of both 
aniateurs a n d  professional astronomers. For this cooperation to be fruitful, it is necessary 
to liold special professional amateur worltshops and meetings, and tlie professionals sliould 
participate more actively in aiiiiual IMO meetings. 

Alexandra Terentjeuu 

International Meteor Conference 1991 
Potsdaiii, Geriiiaiiy, September 19-22 
Ruiner Arlt, Andre‘ Knofel, Inu Rencltel, Jurgen Rencltel 

First circular - December 1990 
Tlie 1991 Intel national Meteor  Con.ference will take place a t  the 1991 autumn equinox v-eel;eiid 
a t  the Schwielonsee (lake) near Potsclam, Germany. The  program includes lectures on meteors 
a n d  related fields, ~vorkshops, and the third General Assembly of the Internat ional  Meteor 
Oipanizatzon.  The official language of the conference will be Englisli, as L I S L I ~ ~ .  The conference 
vill s tar t  on Thursday, September 19  and end on Sunday, September 22, after lunch. 
The  registration fee is estimated to be lS0 DEM per person including the accoiiiinodation, gen- 
erally in two-l3ed-rooms, and full board during the  conference as well as tlie proceedings. Special 
coiiclitioiis of payment for participants from currency-restricted countries can be  arranged on 
request. Please, write to the organizing committee soon. 
Amateur a n d  professional meteor astrononiers, ~ 7 h o  are interested in attending the 1991 I M C  
are aslccd t o  complete and return tlie preliminary registration form, below. (Make a copy 
i.f yotl, do no t  want t o  d a m a g e  this issue, ed.) The  second circular containing more detailed 
illformation about site, travel possibilities etc. will then be sent in Rdarch 1991. Please, accept 
thnt  we  consider only  registrations if you make a pre-paym<ent of I00 DEM no late?. th>an April 
SO, 1991 to  Ilia Rendtel, Gontardstrafie 11, D-0-1570 Potsdam, Germany. 
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Kote that  we prefer payment by iiiternational postal money order! Furthermore, you may also 
transfer the amount to the postal (giro) account of Ina Rendtel, 547234-107 (not forgetting to 
iiieiition the code 100 100 10 of the Postgiroamt in Berlin, Germany) (see also on p .  3 of this 
i ssue,  ed.). You may also transfer the amount to the following account: 133213 a t  Vollcsbanlc 
Potsdam (bank code 1609 2134, also to  be mentioned!). Make sure, that we receive the full 100 
DEM (ask for transfer costs!). Otherwise, we must ask you to pay these expenses. 

Also note that in principle, no refunds are made. Only for cancellations due to  very compelling 
rcasoiis (such as illness), the organizers can consider to make an exception, the decision being 
made on a case by case basis. 

The 1991 IMC will be organized by the Arbeitskreis Meteore (AKM), PSF 3'7) R-0-1561 
Potsdam, Germany. Correspondence should be sent to this address. 

International Meteor Conference 1991 
Potsdain, Septeiiiber 19-22, 1991 

First mine :  Last name: 
Mailing address: 

Plioiie (fax, telex, e-mail): 

How do you plan to  travel? o by car o by train o by plane 

no you 
0 

0 

0 

intend to: 
to  introduce your local group 
to  give a lecture 
topic: 
durat ion: 
t o  present a poster 

Remarks, suggestions: 

1 sent t he  prepayment on - -______ t o  v. 

Date and signature, 

Please, return to: Arbeitskreis Meteore, PSF 37, D- 0-1561 Potsdam, Germany. 
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Dea eporting 19 isua 

-~ ~ ~ ~ 

I avoiilcl like to  prepare the I-MO report with all t-isua! observations of 1990 in April 1991. In 
order to  finish this report in time for printing. I urgently ask all observers and observing 
groups to make sure all their visual observationis reach me 110 later tliaai inid April. 

Tlie report on the 1989 visual observations was completed only in September 1990. At that 
time, observing ieports still came in! Several problems needed to be solved in connection with 
e r r o ~ i e o u ~  aiid incomplete data and these corrections were only finished late Koveinber. Some 
reports simply had to be deleted, because no reply waF received from the observers and the 
crrors could iiot be corrected. Finally, observing reports on 1990 were still heiiig received as late 
as Octolxr and n'oveniiber. Since we could not keep on waiting indefinitely, these obsers7ations 
~7ere  not included auy more in the 1989 report. 

To avoid similar problems with the compilation of the  1990 report, we have the following ad\rice: 
Be iure your reporting format is compatible v i t h  the IMO standards in all details; 
Use IMO observing forms (summary reports, hourly rate data aiid magnitude clistribu- 
tions). On the new observing forms, two columns are missing. Please add  t o  the right of 
tlle houi!y rate summary the total iiumber of meteors seen during the interval. Also. add 
tile mean limitiiig magnitude that applies to the magnitude clistributioiis: 

0 If you iii& listings with all data soited per date  for all observers, make sure they are legible 
and uc.e the JMO codes. In particular, the radiants being observed should correspond to 
tlie IMO reference list for meteor streams. Do not invent your own radiants; 'ire enter 
shower meteors tha t  do iiot occur in the IMO radiant reference list as sporadics. You 
would only waste j-our and our time; 

0 If you use a database system aiid provide diskettes. please note that so far,  this lias 
l ~ c c : ~  a continuing source of problems. These problems st,eiii from the fact tha t  most 
peopie ube a database program as a text editor and directly fill in values in the tables of 
tlie database. This way of operation is bound to produce typos resulting in all sorts of 
inconsistencies. fatal for the VMDB. If you use database software. stay out of the tables 
and manipulate them only through appropriate inpirt routines that checli for typos aiid 
other iiiconsisteiicies in the  entered data! If you work with a database, be sure your 
piocedure corresponds to  the VMDB up to  the smallest details! 

servers' Notes: ril a991 

111 March a n d  April. ~ n l y  the 6-Pavoiiids and the April Lyrids are active among the major 
slioiiws. Hove\-er, iliese months are cliaracterized by whole host of minor streams t l i a t  inakes 
oliserl-ing especially after midnight most interesting n-hen rates in dark skies can reach over 
20 meteors per hour on occasions. i ls  well, is tlie unusual number of brilliant fireballs that 
emanate out of the Scorpius, Libra, Centaurus aiid T-irgo regions. Two of these seen 011 hlarcli 
18, 19S3, and April G ,  1975 were recorded as -19 and -15 respectively! 

Table 1 lists some of the meteor sho~vers to  be seen in March and -4pril 1991. Table 2 sliows 
nioonliglit and  observixg conditions. The  illuminated part  of the hlooii is always given for 0 h 

UT on the  date iiidicated. The  dates of the phases of the hloon are also given in UT.  
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Tal~ le  1 - A list of sGiiie of tlie ineteor showers to be seen in Slarch-April 1991. 

S 11 o n-e r Activity 

Feb 01-May 30 
Jan  23-1Iar 12 
Feb 25-RIar 22 
hIar 11-Apr 16 
Apr 15-JUl 25  
Apr 1G-Apr 25 

Apr 14-\fay 12 
Apr 19-RIay 28 

hIax 

several 
Feb 01 
hIar 14 
Xpr 07 
several 
Apr 22 
-4pr 2 3  
Apr 28 
May 04 

- 
Q: 

195' 
2100 
249' 

2600 
271' 
1100 
2180 
3360 

3080 

- 

Rad iaii t 

6 

-04O 
-40' 
-51' 
-63O 
-30' 
$340 
-45O 
+190 
- 0 2 O  

Diam. 

15°/100 
G o  
30 

l o o /  150 
150/ 100 

5 O  
5 O  
8' 
4 O  

Drift 

AQ: 

$10 1 
$10 1 
$102 

$ 1 0  1 
$00 6 
$00 9 
+O? 9 - 

4 6  

-00 2 
$00 1 
S O ?  1 

00 0 
-002 
-00 1 
+0?4 

Table 2 - RIooiilight and  observing conditions in hIarcli-April 1991 

Friday March 15 
Friday RIarch 22 
Friday March 29 

CT, 

30 
G O  
56 
59 
30 
49 
18 
20 
66 
- 

I' 

3.0 
2.6 
2.4 
2.6 
2.3 
2.0 
2.0 
3.0 
2.7 - 

ZHR 

5 

s 
13 
10 

var 
var 
3 

50 - 

New AIoon: 
First Quarter: 
Full Moon: 
Last Quarter: 

March 16, April 14, RIay 14 
February 21, RIarch 23, April 2 1  
February 28, Alarch 30, April 28 
March 8, April 7 ,  May 7 

T!ie lyisual Commission of tlie IMO although requiring data  on all streams rea.lizes pra,ctica,l 
consitierations lilie lvorli; study, family, ILloon and weather prevent people from observing regu- 
1itr'i;~- (311 i~ cia,y by day ha,sis throughout most of the year. Ll'it'li this in mind, it lms heen decided 
to  c:ncoi.irage everyone who has time to observe to concentrate on a couple of showers per month 
rarlrw tliaii the whole lot. This iiieaiis we should be able to  get a good set of da ta  011 these 
f c x  rathcr t h a n  sparse da ta  011 iiiaiiy showers. The  showers chosen for special iiivest'igatioii for 
tlio ~iiontl is  of l l a r ch  and April are the Virginids, S-Pa,vonids, a-Scorpids: April Lyricls aiicl the 
; -Yor~~ i ids ,  

1 T7irginids 
Tnii i ho~re r  is very coiiiples and is active from February 1 through to  AIay 30. There are many 
suliradiaiits a n d  submasima. Observers are encouraged to continue tlie project outlined in the 
l ' i i u n l  Observers' Kotes for January aiid Feliruary 1991 [l]. 

2.  6-Pavonids 
Tlic cq-Pm-oiiidi are thought to have been formed from the debris of Comet P/Grigg-llcllish 
(1 30; 11). Observations to date indicate that the sho~ver produces variable activity with rates 
a t  iii<isiiniiiii vaiying in the range of 5 to 15 meteors per hour. Wit11 tlie radiant reaching its 
gicatcit  altitude in tlie soutlierii hemisphere skies in the pie-c1av-n hours, the shower is greatly 
f i f t t a c t e d  11~7 the bloon in 1991. The 6-Pavoiiids are active from March 11 through to April 16 
wit11 the maximuin occurring on April 7. They are very fast (V,=59 lim/s), often lxiglit yellow 
or blue in color and leave a train. Some of these trains are quite persistent with one seen in 
19% Listing for over a minute after the meteor itself disappeared from view. 
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In 1991, southern hemisphere observers are encouraged to give tlie S-Pavonids particular at- 
tention cluring initial and final stages of activity when there is no interference from the Moon. 
They should locate their field center no more than 40' away from the radiant and ensure that 
all meteors seen are plotted. 

Table 3 - Radiant positions of the 6-Pavonids (diam.: 10' x 
5'). 

3. y-Normids 
Tliis shower is often misnamed the Corona Australids due t o  a transcription error l y  the  great 
New Zealand meteor worlicr R. Macintosh in 1935. Tlie y-Normids are active from Felxuary 
23 through to March 22. A variable maximum of 3 to 15 nieteors per hour occurs on March 
14. They are fast meteors and are best seen from tlie southern hemisphere in the pre-c1an.n 
hours. IVith favorable Afooii-conditions, the IMO urgently requires observations of this stream. 
Observers should locate their field center no more than 40' away from the radiant and plot all 
possible -/-Normids seen. If observers wish to  rnonitor both tlie S-Pavonids and the y-Xorinids, 
the field center must be  located around a = 270' and S = -55 ' .  

Table 4 - Radiant positions of the y-Noriiiids. 

4. April Lyrids 
The  Lyrids are active from April 16 to 25 reaching a maximum of between 10 and 15 meteors 
per hour on -4pril 22. On a few occasions, the most recent being in 19S2, rates have been iiiucli 
higher almost reaching 100 meteors per hour. T h e  Lyricls' parent hody is comet P/Thatcher 
(1SG1 I). In 1991, the Lyric1 activity period is virtually fifoon-free and so the IMO urges all 
oljserl-ers to  g i w  them special scrutiny. IT'ith a I& of 49 km/s care need to  be taken when 
identifying meteors as Lyrids. Observers should ensure tha t  the center of their field of view 
is no more than  40' from the  radiant. Also they should plot all meteors see unless the ZHR 
exceeds 10 when countiiigs are permitted. Only at masiinum is this liliely to  be the case. 

'Table 5 - Radiant positioiis of the Lyrids (diameter: 5 ' ) .  

1 Xpr 19 1 26s' 1 $34' I Apr 25 1 274' I $34' I 

5 .  a-Scorpids 
Tlie a-Scorpids are  one of the major components of what Hoffmeister called tlie Scorpio- 
Sagittarius complex of showers. This ecliptic stream is active from March 2G to  June 4 with a 
broad maximum of lletween 4 and 8 meteors being reached during early May. The  a-Scorpids 
are well known for the  many brilliant yellow, orange and green fireballs they produce. Few, 
however, leave a persistent train. 
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l lar 26 
Apr  05 
Apr 15 
Apr  2.5 

TT'ith a velocity V, of 35 km/s ,  and several other Scorpio-Sagittarid radiants active in the 
same region of tlie sky. especially in May and early June, special care need to  be taken when 
recording and classifying these meteors. 

236' -21' May 05 246' -24' 
238' -21' May 15 249' -25' 
241' -22' May 25 252' -25' 
244' -23' Jun 04 254' -26' 

'Table G - Radiant positions of the cy-Scorpids (diameter: 5 ' ) .  

I Date 1 cy I 6 [ Date Icy /6/  

Oliservers should plot all possible Q- Scorpids seen. They should center their field of view no 
more than 30' from the radiant. 

6. Theoretical radiants of 1863 Aiitiiious aiid 1981 Midas 

Tlic Earth lias a closest approach to the orbit of the minor planet I863  Antinous on April 
G (distance: 0.178 AU). Possible meteors have a V, of 19.6 km/s and should radiate from 
a = 20.1', 6 = $32' (April G ) ,  cr = 2 1 2 O ,  S = $31' (April 16) [2]. 

A closest approach with the orbit of 1981 Midas occuis on March 20 (distance: 0.001 AU). 
Pos4l)le iiictcors have a 17, of 30.1 km/s and a radiant a t  cr = 2 0 5 O ,  6 = $35' (March 10). 
Q = 213', E = $34' (hlaich 20) [2]. 

Tllc orbits of lioth asteroids come close to that  of the Earth's and the values of V' make it 
poisihle to oliscrve showers related to  one or both objects. Due to  the close approach and the 
liigli Ifw, 1981 Midas is the more favored candidate. The  theoretical radiant positions provide 
no1 tliern lieiiiiiplicre observers with the better viewing conditions though they can he observed 
iii ljotli heiiiisplieres in tlie evening skies. 

It shoulcl he noted that the theoretical radiant positions may differ somewhat from the actual 
c ? ' ? i ( > i ~ ~ c c l  oiies l ~ y  some degree. Tliis means tha t  it is impossible to  carry out shower associations 
iiiicl olitniii ZHRs using standard observing procedures. TT'hat needs to  be  done is to investigate 
~ v l i i ~ t l i i ~ ~  or not tliere is a significant radiant in the vicinity of the predicted one. In order to  do 
t l i i \ .  ol~sciveis s!ioulcl center tlieir field of view at a distance of less than 20' fioni the predicted 
raclimt position and plot all meteors seen that  radiate from an area of about 25' around the 
piidictcd ictdiant position oiito the Atlas Brno gnomonic charts. The  S,Y-coordinates of tlie 
plots sliould be  measured (see [3]) and reported in the table forinat described in the Acjuarid 
Pioject (see [4]). Please of course mention tlie chart number. 

The iadiaiit of 1981 Xidas should be monitored from about hdarch 19 to  23 (no later due to  
tlie Moon) and  tha t  of 1863 Antinous from April 2 (Moon) to 15. 
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Eart r 
C z echo sl ova ki a, P o 1 an 
P. Spurn,$, 2. Ceylecha a 

3112711116s UT 
o TO vi c k a? 0 n d Fejo v 0 b s e rv a t o ry 

.A fast-moving fireball of -G maximum absolute magnitude with estrernely long trajectory was 
photographed at tn-o Czech stations of the European Xet7;vork. The  fireball traveled a 409-liin 
luminous trajectoq. iri 9.8 seconds and the visual trajectory was horizontally orieiited at the 
pcrigee point given by  latitude 5007 S, longitude 1704 E and height 98 kin. From the initial 
inass of 40 lig, only 370 g were ablated. The body attained meteoritic fusion crust, left the 
atmosphere again and continued its motion in the Solar System in a changed orbit. During the 
whole vi5ihle trajectory, the deceleration was rnuch less than the gravitational acceleration. 

Table 1 - Tiajectorj. data 

Ire loc t y ( 1< 111 / s ) 
iieiglit (kin) 
Lati iade (' 5 )  
Longitude (O E) 
A h .  magnitude 
Photom. mass (kg) 
z R (O) 

41.5 
100.7 
49.01 
17.65 

- 5.7 
40.4 

41.5 
97.9 
50.70 
17.40 

- 6.3 
40.2 
90.0 

41.5 
101.6 
52.61 
17.09 

40.0 
91.9 

- 5.8 

TaIjle 2 - Raclioilt data (1950.0) 

Table 3 - Orbital dam (1950.0) 

encounter 

1.91 AG 

0.986 AU 
2.8 h U  

This fireball resembles the famous big daylight Earth-grazing fireball of August 10, 1972, over 
tlie USA [l]. but i ts  mass was more tliaii three orders lower and tlie perigee height by 40 kin 
hcigher. 

[l] Bull. Astr. Inst .  Czechosl. 30. 1979, p. 349. 
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otographic Meteor Observations 
in the Tokyo Meteor Network 
Katsuhito Ohtsuku and  Hiroyuki Tomioka 

Tlie Tok1.0 Meteor KetTvork iiiipleineiited a pholographic observing program using middle rather t h a n  short 
fociis lenses of 85-100 inm, aiiiied at ohtainiiig more accurate meteor orbital da ta .  In particular, the  iiiiddle 
focus lenses allow estimates of the atmospheric deceleration of the velocity of a meteor. Results are preseiited for 
two meteors sii-iiultaneously photographed from Daisawa and  0l;itsu. Also, t h e  liiiiitiiig magnitude for meteors 
lias lieell improved. 

,4 pliotographic meteor observation, using the middle focus lenses of the 85-100 iiiin cla,ss: has 
lieen sta,rted within the Tokyo  Meteor Network (TMN) since December of 1989. The  inaiii 
aim of the observation is to  determine high quality meteor orbits hetter than before, when 
photogra.pliic observa,tions were used, carried out with short focus lenses. 

A list of 325 photographic meteor orbits obtained in Japan was recently published [1,2]. These 
results were ohtained liy observations carried out with short focus lenses of 35-50 inin with 
rotating shutters. Taking into account the accuracy of sucli short focus lenses, generally speak- 
ing, tlie velocity errors are in the order of 3-5%, and the positional errors are 30-60”. Tlie focal 
leiigt,li of these lenses is too short to estimate the  atmospheric deceleration of the velocity of 
ordinary meteors. Therefore, almost no-atmospheric velocities were assumed for the 323 orbits 
as a mean olxerved velocity [ 3 ] .  The inaccuracy of tlie no-atmospheric velocity has a great 
eff’ect on the determina.tion of the semi-major asis and the eccentricity of the meteor orbit. 
Xltougli the angular elements of the 325 orbits are well-determined, the values obtained for the 
semi-major asis and eccentricity iniglit be somewhat smaller than  the real ones. hecause of an 
assumption of the mean observed velocity [3] .  

On tlie other hand: the new TMN observational syst,ein, equipped with 85-100 niin lenses 
a n d  rotating shutter with high a,ngular velocity, makes it prohably possible t o  estimate the 
atmospheric deceleration of the velocity, applying the exponential equation 

-. ~ ~ _ _ _ -  

k t  V ( t )  = b + ce 

l)ropo5ml liy Balx&hanov and Olsrulsov [4]. In this equation. the value of b corresponds to the 
no- atinosphc.ric velocity. 

In fact .  this system pioduces more accurate olxerl-ations than before. with the short focus 
lenses. In a tentati\-e observation on the night of December 9. 1989. two meteors 117ere pho- 
tograplied simultaneously from two stations of the T M N .  and their orbital elements n-ere re- 
duced, applj7ing the program METEOB. The  atmospheric dccelrrations for 130th meteors were 
cletcrinined. The  suiniiiary of the orbital da ta  are listed in Tables 1-3, aiid a good esainple of 
tlie determination of the atmospheric deceleration is s1ion.n in Figure 2. 

Tlie crrors in velocity and position for both meteors are 2-3% and 10-20”. respectively. Hence, 
I T ~  can tleteriniiie more reliahle meteor orbital data .  

Tnl~le  1 - Coordinates of the observing stat’ioiis a id  characteristics of the equipment. 

1 Station I x * I 11 1 Leiis 1 n 1 Rotating shutter 1 ! 
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Solar 1 oiigi i, ~i de 
31 a gii i t ud e 
C] aAficatioii 

Correct e tl rs, cli a ii t p 0 s  it ioii 
sin Q 
cos z 
Velocity 

0 I h c r  e!e I I lClI  t s 

lIttigl1l 

-4 11 g 11 1 2,: el e;licll t s 

Q: ariglz hetween the  grea.t circles of t h e  meteor paths from 110th stat ions 
2: zeliitli distance of the apparent radiant 



VVGA-, the  Jourrial of the 1-7.10 19:l (1991) 

.I I I ( 1 ,  L 1 1 .  LI CJ . -4 c i .  5 t I C * C )  

rlgtlie 2 - Atmo~phe i i c  dcccleiation of meteor T891201 obsei\ed a t  Daisaiva 

A s  t o  caiiieias in the T M N .  a set of Canon T-70 (35 mm size) cameras with 85 inm f / 1 . 2  lenses 
15 iiiitalled at the  Daisan-a and Hadano stations. The  apeiture of the lenses is about 70 inin. 
twice a5 large as  for a 50 mm f/1.4 lens. These 85 mm lenses correct some kinds of alieiration 

surface is aspherical. Therefore, a good image should also be  forrned at tlie edge 
of tile film. it should he noted that the limiting magnitude for ineteois on the film is about 
$4 ( ! ) ,  as expected from the  high power. So, we can also photograph fainter meteors than 
lxfoie. +A set of Rlamij-a Press (6 x 9 size) cameras with 100 mm f / 2 . 8  lenses is installed a t  the 
Oliitsl1 and Tsuliuba stations. The  limiting magnitude for meteors there is about $2: hoivever, 
tlieie lcnies cover a field tivice the  wide of that  of the 85 mm lenses. TT’e have improved the 
pliotographic meteor observation in this way with respect to the observations using 35-30 mm 
lciiiei liefoie, and we will continue such improved observations from now on. 
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servations of Meteors 
.Jc TO e n Vcln Wass en h o u e 

This iiitrocluct or), article COT ers Soiiie basic fuiidameiitals of how to carry out radio observations, witliout going 
iiiio too girat  detaii.  

1. Introduction 
To 5o:iic people, radio ol~servations of meteors are somewhat weird. Most often, tlie first thing 
t h y  tliiiik of is that  it must lie very technical and, therefore, very difficult. This is lion-ever 
i:ot triw! Tliii article trie5 to  esplaii; the  basic method of this unco~nmon method of detecting 
met rm 5 withoul going into the technical stuff. 
Radio ~ o r k  C O V C ~ S  two techniques: forward scatter and liacli-scatter. In bacli-scatter, the  
t ia i i~ini t te i  (e .g .  a radio station) and the receiver ( the observer) are located at tlie sanie place. 
In formic1 scatter, the transmitter and receiver are separate from each other. Bacli-scatter 
is iiiaiiily used 11y professionals and is better known by the  term radar (radio detection and 
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ranging). Xrriateur radio observers only use forward scatter. So, only this method is used in 
the  IMO Rad io  Commission. 

2. The principle of forward scatter 
TI'hen a meteoroid enters to the atmosphere, it produces an ionized coluinn of gas molecules. 
This ionized trail has the feature to  influence the propagation of electromagnetic waves, espe- 
cially those lietween 40 AIHz to  150 LlHz. The optimum lies between -1-0 AfHz to 70 LIHz. 

Figure 1 -- Principle of forward scatter. 

The tccliniciue uied to  register meteors is quite simple (Figure 1). A receiver is tuned to a radio 
station that is located 1)elow the  horizon. This station may not be heard; only bacligro11nd noise 
is apparent. ,4t the moment a meteor appears under the correct angle, there is a short contact 
(0.1 to  4 seconds) with tha t  radio station. This contact can be a short piece of music, voice 
or noise illcrease. Tlie distance between receiver and transmitter varies between 300 and 2000 
hi, Alost often a commercial radio station is used as transmitter. Beacons are alqo suitable. 
As this teclinique uses electroinagnetic waves. it can also be used during daylight, when there 
i3 iiiooi.li::lit, rain or clouds. This is definitely a big advantage. 

3 .  What do JWU need to  observe 
Before o m  sets up  his radio equipinelit, one first lms t,o chose a proper frequency or frequency 
lxuid. Iriiporta,nt is tha t  t'he frequency band you chose shouId be  rather silent and iiot over- 
croivcled by local commercial radio stations. This choice is important as it infiueiices your 
future results and determines your receiver, which is the most espensive part  of the equipinelit 

A basic ecluipment set up consists of t'hree essential parts: the 
antenna, the transmission line and  the  receiver. 
The  most suitalile antenna for this kind of work is a Yagi an- 
teima (Figure 2). This is a cheap, good antenna wit81i a rea- 
sonable gain. The  antenna consists of a hadf ~ a ~ e  dipole? a 
reflector and one or inore directors. The  inore directors the 

up. Once this is cloile, one caii start with t'lie ecpipment. 
--. --- -. 

1 
! 
1 - .. . &--- - 

i 
r 

antenna has, the higher the  gain and the more direction sen- 
sitive it becomes. The  antenna can be  placed under the roof, 
if it  is a wooden roof, or outside. The  antenna sliould liest be 

L-==. =_1_---- 
_e__il 2 directed to ttie transinitter (beacon or radio stat,ionj. witli an 

elevation of about 50'. Figure 2 --Schema of a Yagi an- 

For the trailsriiissioll line, one can chose between coax cable and twin lead. Twin l e d  is 
iiot shieldec: a n d  suffers from radiation loss. Coax does not has these disadvaiita,ges~ which 
implies t h a t  this type of cable caii lie used in the neighborhood of interference to a certain 
degree. Special at'tention sliould lie p i d  when connecting the transmission line to  the antenna, 
especially when the  antenna is iiiouiited oiutsicle. Also, t'lie length of the  cable should not be 
too long (less than 15 meters) for signal loss. The shorter, the  better.  

t enn a .  
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Tlie most important part of the equipment set up is the receiver. The  receiver must have the 
correct frequencies you chose for. Oiie can use a receiver with an analogue scale. This can 
worli quite well if tlie scale is gauged. A digital display on the other halid is very accurate and 
is more reliable. In this respect, a digital display is not a luxury. Sometimes a receiver has a 
s c ~ u d c h  or muting circuit wliicli suppresses tlie weali signals. In tha t  case, tlie circuit must he 
tuincd off or disabled. otherwise 110 meteor will ever be heard. 
One can extend the equipment with extra devices such as cliart recorders, computers. etc. in a 
later stadiuiii. 

4 ,  IIOW to observe 
Tlie fiist stddiiim is to  get acquainted with the "meteor reflection" sound. A meteor ieflectioii 
is always veiy iuddeii and has a ~ r e r y  short duration. About 90% of all meteor ieflections are 
ilioitci tlien 2 ieconds. During that short duration, one can hear a piece of iiiusic, voice or 
noisc. increase. It is such a typical sound that  once heard yo11 will not forget any more. For each 
iiic3tcoi ieflcction oiie should iecord time, estimated duration, strength and a short desciiptioii. 
Bcfoie one s t a i t s  to olxerve a meteor slioii7er, one sliould first know how his ..radio obsei\-iiig 
cir~ii instaiice~." a l e  (described by the o b s e ~ v a b z l ~ t y  fhnct ion) .  In general, one can claim that 
tlic oliseiving circumstanccs are at their best wlien the radiant has a height of about 45' and 
i i  pciperidiculai to  tlie receiver-transmitter plane. For rough a n d  cjuicli use, this method giT-es 
good iciults h i t  in fact. the situation is a bit more complicated. Tlie observability function 
dq~! i id5  on a lot of parameteis such as equipment set up, used frequency, etc. and can lle 
calculated with the FORWARD program. which is available fiom the Radio Corninissioii. Oiie 
can iiot coinpale tlie visual observing circunistaiices with the radio observing circumstances 
a \  they do iiot at all coincide. For example, when the radiant is higher than ' T O O ,  no meteor 
icflcction of the meteor 5liO.i.i.er will l x  heard. For visual \Trolli, the situation tlien liecomes 
i tlca 1. 
llr1icn n iuit?lile peiiod of time is chosen, one can start  observing. It is stroiigly recoiniiieiided 
to liitcns tluiing a seiies of days during the same period of time without changing equipiiient 
i d  up, fiequciicy, etc. This maim it much more easier to  compare results from the different 
tlaj-5. D o  not forget tliat one can always listen to  the sporadic activity (around the clock). 
which i5 alicady very fascinating in its own right. 

adio Meteor atabase (RMDB) 
Tlic incoming iadio observations are entered into the Radio Meteor Database (RMDB), where 
tliej- die uscci foi nnal~7si5. Tlie RMDB coiitaiiis at this moment about 1.5 hIegabyte (or more 
tliaii lialf c~ miliioii meteor ieflections) of radio data  of several countries. Figure 3 represents 
tlic- iiiput SCI eeii for tlic teclinical data about the equipment set up.  

Equipment nr 601 
Sitecode 199 

Antenna Type YAG I 
Number  of directors 3 

i 
Po 1 ar i s at. i on ( HVC 1 
A m p l i f i e r  F a k t o r  

H 

Observer B" 170t . '- r. 
Valid frorn i0/10/87 

N i u m b e r  of reflect 1 
Height above ground 2 . 0  

Design F r e s u e n  90. OMHz 

Type FIG 5 9 B / U  
Impedance 75 

Loss dB/m 0.1 

I kr.T-er:ia Anipli'rier N 
PlacR ( A ,  R) I 

Noise f a k t  
Amplifier f a k t  

I Receiver AIJGIODEK CAR RADIO Display(A/D) D 

I (S+N) / S  Sensitivity . 
Bandwith (kHz Demodu 1 at i o n  !FM, AM, SSB) FM 

Figure 3 -- RJIDL? equipillelit set u p  input screen 
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6. IMO Radio Commission services towards the  observer 

The Radio Comniission provides several services for 1110 members: 
- the calculation of the observalsility function with the FORWARD program: 
- the distribution of lists and information about suitable radio stations: 
- free technical and observing report forms; 
- giving general and technical information. ” .  

If you are interested in radio Tvorli or have questions, contact the Radio Commission. 

All radio obseivat ions (also from previous years) of all countries around the world are welcomed 
at the Radio Commission. Please send them in! 

Lit erat rare 

[l] 

[2] 

Gerard L. Hall. ..The ARRL Aiiteiina Handbook”, T h e  American Radio Relay League. 
1984. 
Ch. Steyaert. .*Hn11dl30& Radio.i.i-aarneiiiiiigen”. VVS IVerligroep Meteoren, 1983. 

Qbservatioid Results 

Summer Results of the JAS eteor Section 

______ 

A brief o\.er\-iew of iJI< July-August 1990 summer results is given. Global magiiitude distrihutioiis for the 
&Aqua.ritl and  Perseid iiieteor sliowers are presented. Attention is drawn particularly to aii annual ‘(lxirst” of 
I’cmeid firelAis 011 1,he night of August 12-13. 

1. Introdrictioii 
-__- 

11 t 3 7 -  four in d i vi d u a.ls and/or groups con t ri 1s u t ed 01s s e r n  t i on s to  the J A  S Met eo T Section 
The from TJIC sites duriiig July and August 1990, recording 20G1 meteors in 264.5 hours. 

obser:.\-crs were: 
S h u n  =Iiil;ers: Thomas Baiilrs et al., Roy Barclay, Keil Bone, Debbie Borrell et al.,  
Slielagh Godwin et  al., A1. Groves: Guernsey AS, IIartlepool AS, Terry Rolmes, Sebastiaii 
Jay: Craig Joliiison~ Richard Liviiigstone, David Lloyd, Lee Macdonald. Julie Rtagiiiii, 
Toil?: ;\larldiaiii, Ahs ta i r  IIcBeatli,  Stewart Moore, Bob Pa.tersoii, Graliam Pointer, Ian  
Rigiiey, Stepl:en TVilliaiiis, Siiiioii TS’ragg. 

IYcat’lier con;ditions overall were rather poor (mean limiting iiiagiiitude of +5.56)-certaiiil~~ 
verse tha,i i  in tlie previous two years-with August. suffering especially. bIost moonless nights 
rc:ceixd some coverage, however, if only by one or two people. 

2.  o‘-Aquarids 

Soine 6.1 6-Aquaid  meteors were noted in late July from a total  of 74 shon-er members seen, 
tilough only data 011 GG were relialJle enough to  be further examined. Of these, 23 meteors were 
g iwu azs Northern stream members, 19 as Southern ones. with the remainder simply reported 
as “6-Xcluarids”, thus only a global magnitude distribution for all S-Aquarid meteors observed 
is shon-11 ii: Table 2. 



20 W G N ,  t h e  Journal of t h e  Ih40 19:l  (1991) 

- Shower -3- -2 -1 0 $1 $2 $3 +4 +5+ Tot 111 

ZHR results revealed combined activity in tlie 15-25 meteors per hour range between roughly 
Julj- 24-25 and July 30-31, with Southern stream rates about 10-20 throughout this period 
~ h e u  they could be defined separately. Yo clear peali was apparent. The  train proportion v-as 
(5%. 

- 
1116.5 

O-Acjuarids 
Perseids 
Sporadics 

1 1 4 3 4 1 9 2 5 9  0 G G  2.18 3.12 
9 14 17 44 65 73 57 18 1 298 1.27 2.21 
1 4 13 62  84 142 191 82 35 614 2.31 3.23 

3 .  Perseids 
Tlic single most o11~iOui shon-er, as usual, was the Perseids. with 9G1 recorded memliers. A 
magnitude clistriliution based on the 298 seen in good skies by reliable olxervers forms part of 
Tablc 1. 
ZHRs lose from alJout 3 meteors per hour on July 23-24 to  around 8-10 meteors per hour liy 
iliiigG4t 1-2, hut theieafter iiiooiiliglit tool; its toll, and no reliable activity could be calculated 
iicar tlic peak, despite inany observers enjoying clear skies for August 12-13. Rates were only 
aliout 10-15 by August 14-15 in dark skies, and fell steadily thereafter. As ever, some 34% left 
11 ci i i i t en t t rains . 
( l n c  curious feature about August 12-13 was the high incidence of Perseid fireballs. Between 
21”49”’ UT and  231’431n U T  no fewer than 20 individual events seem to have occurred (roughly 
oiic fileball every 5-6 iiiiiiutes), a t  least seven of which were recorded at several sites. The 

wickljr-weii was of rouglily magnitude - G / - S  with a 12-15 second train, which took 
~ \ ~ ~ i c c  at 2311-1;3”’ U T  as noted by six observers. Although many of these meteors were seen l3y 
iiic~q~cmmcecl individiials ~ h o  may have esaggerated the brightness of what they saw, seven 

d by reliable observers at  various times during this spell (often in coiljunction x-ith 
ports from other sites), and only three further Perseid fireballs were recorded after 

tllis tiiiic licfoie 031‘30111 ITT. 
= i ~ l r i L i  t tccllj.. moic ohserveis wxe  active before midnight UT than afterwards, but the propor- 
t iojiaie mixture of esperienced ~ - e i s u s  novice people reiiiainecl similar. KO record of a siinilar 
. l iu i i t”  oE fiielialls near tlie Perseids’ peak has been found in a search of the Section records 
iioiii 19S4 oiiwaids. a n d  it i d 1  be interesting to  see if this can be corroborated 1 1 ~ 7  d a t a  fioiii 
f.lic>n-heie, or vliether UI< o l w r ~ e r s  vere  simply very fortunate. 

4. Sporadics 
For contrast, inagiiitude details on the 614 reliably-reportjed sporadics (from the 798 seen) are 
also given in Ta,l,le 1. Obserrwl hourly rates were around 7-S through most of the suiniiier 
(Ccrr.cct~ecl HRs a,bout 15 on the average), while 7% gave rise to  trains. 

5 .  Coiiclersioii 
In all .  tile siiiiiiner v a s  less useful for British observers tlian either 1988 or 1989 with regard to 
i,otll ~vca t l ie r  and hIoon. The unexpected lionus of quite a nuiiiber of fine Perseid fireballs on 
-4irgust 12-13 n-as some compensation, however. 

A ck 1% owl e dg iiie ii t s 

I a m  indelited to  all the  above watchers for their splendid efforts, in spite of conditions, this 
slli~lll-!.er, 







1990 Gerinnn a-Xnrigid observations is presented. Quite rermarltablj.~ activity around August 
i~iglier thaii between August 26 and 29. A similar pattern h a s  also beeii found i:i an analysis 

e i i ~  coiwit, poilution 11). late Perseids and of earlier oi~servations ‘[I]. It is not yet clear as to   hat extent 
sporatlics could account for this feature. 

-4:s in the  previoiis years, a number of German meteor observers of the Ai.beItsIreis Meteore 
(AKA4) met, in -\ug.c,st 1990. This time, our campaign i,ool; place at the Meteorological Ob- 
servatory Linden1)erg (southeast of Berlin) from August 18 to September 2. Matla targets were 
the late Aquarids as well as the a- Aurigicls. Another group of AKM-obser~ers  worked already 
from Xi:gust 11. a t  the La~isclie mountain. Thomas Rattei reported a,bout their result,s a.t the 
JMC 1990 in lyiolau. 

G~it~j-pically for mid-Europe, there were 11 consecutive clear nights. ‘Therefore, the actiT-ity 
profile of the a-Aurigids should have been recorded very well. But hfurphy wa5 able to send us 
d o i ~ ~ d s  azid tliuiiderstoriiis around the masirnuin itself. The observing conditions in Lindenherg 
‘i~crc esc,elkiit. The most e x c i h g  night ~ August 20-21, 1990. followed after the passage of 
a storm. Despite n-ind force 7 and flying ixisulatiiig mats, observations were successfd. Xlto- 
get’lier, the participants observed 5437 meteors in a total  effective time of 218.4 hours (cfr. Table 
1). Most of the observers (maslied with *) carried out inore observations in August than just  
t’hose in  the Lindenberg csiiip. 
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Table 1 -  observe^ participating in tlie 1990 Lindenberg camp and  their efforts 

hTigil t s 
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33.s 
23.0 
32.2 
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A:; g 25.0 30.0 

y profile fo: tlie 1990 a-Aurigids. The  
: d u e  a1.e ZII12 averages of all olxervers ac- 
ti1.e i!i l,iie saine iiitcr\.al. Dots correspond 
r r i t i :  radiant ele:,ations above 3 O 0 ,  sinall cir- 

ii radiant elcvations between 20' aiid 
C t T i d  cr05ses wi th  radiant elevations be- 

Besides the v i s u i  observations. also photo- 
graphic work did not go short. Two fish eye 
leiises (typc Zodial; f /3.5, f = 30 miii) were 
in  use. One of these was equipped with a hlue 
filter in order to aiialyze colors of meteors. 
Furthermore, some 24 x 36 mm cameras with 
liigh speed film were directed to the r ac I' lalit 
of tlie a-Aurigids, but these results were not 
satiifying at  all. 
The iiieteors plotted were analyzed for a-Au- 
rigids fiom August 21 onvards. Curiously. 
the cakdctted Zm?,s of the a- Aurigids show 
the Same feature as seen in the pree.\+xis a d -  
ysis [I]. The rates seem to he liighcr aiouiid 
August 24 and 25 than in tlie nighti Xugust 
26-27 to  28-29. iZ'hile this could be caused by 
an u1isuita'u:e observing checkion and there- 
fore erroneously aligned Perseidc; hefore Au- 

011 for this feature a,t tha t  date  reinaim unclear. The  fact that  w e  fiiid a 
or the activity of the a-Aurigids (or v;iiat we assume to be the c~-Aurigids) 

Ir of' 1996 aaii d ie  sa,Iiiple compiled from 10 years before, siion~s the need for i i i ~ r e  
~ i l  as f o ~  it strong search for the reasons. Since w e  have at hand plots for 

an:; presei-~~ecl here aiid in the previous study ~1.e m a y  use the recently developed 
o find oiit, possib!e causes for the surprising result. 

ionai ohiigatioas abroad of the Editor-in-Chief, the April issue will be mailed 
i i , i m i t '  i i  7 ~ e d i  later t>iia.n usual. Since this issue v i l l  be  a tliicl; o : ~ ,  w e  welcome your articles, 
7 )  11 a t  ( i g  r a]:, h s GI] s er viii g rep or t s e t c , 
l'icase m a k e  sure they reach the E'ditor-in-Chief no later than 
Do forget', this is ? p ~  journal! 



The 199 aurids and Orionids in Southern France 
Siirgen Rencltel 

An account is given of 1990 Taurid and Orionid observations carried out in  the  south of France 

From pres-ious obsers-ational campaigns we learned about tlie good circurns taiices in tlie French 
Provence, namely in Lardiers. This information convinced four members of tlie Arbeztskwis 
Meteow to observe the 1990 Orionids from this site together with Paul  Roggemans. 
Our ariival in the late evening of October 13 showed a partially clear sky. and after a short 
meal and rest, it vas  possible to observe until the  waning Moon reached a certain altitude in 
tlie eaitern sky. Also tlie nest night allowed some observations, but then it hecame totally 
cloudy. The  often meiitioned air flow named Mistral. wliich should be a coinnion plienonieiioii 
iii this area and always cause excellent sky conditions, was not to  be felt. To malie it short: this  
wind seems to  he in tlie mind of some old people living in this region. All tlie time it did iiot 
appeni . Once, Paul stated tliat l l is t ra l  vas  l3lowiiig--to m y  opinion this was a normal ievcrse 
side of a rathcr permanent depression we lived to  see. Yet tliis wns tlie only totally clear night 
out of the ie~ren iiights we could use. 
If it is clear, tlie sky is quite good. Tlie house we lis-ed in is at  ahoiit 900 in altitude. The 
surroi:nding inountaini. especially in the north and east. obscure the parts near the (matlie- 
mntical) lioiizon. To the south you loolc into a wide valley and no part is covered by hills. 
Uiifortunately. tlie lights of Marseille can be seen as a brightened doiiie in southern direction, 
eipeciCil!j- if dus t  or cloucls occur above the  city at about SO lim distance. More disturbing are 
tlie strect laiiips of Larcliers itself, hut li1iowing how to turn them off, this obstacle can easily 
be mwcoine.  
October is a period in which tlie zocliacal light can be quite easily observecl in mid-northern 
latitudcs. Also. the ‘*gc.geilscliein” could be seen on some of the clear nights. 

the main goal were tlie meteors, namely the Orionids and the Taurids. In tlie evening 
1iour1. w!icn tlie Orionid radiant is still 1)elow the horizon or only a few degreed above it ,  all 
oi~scr~-c>is preferably 1ool;ed at a co~n~ i ion  area not far from the Taurid radiants in order to 
d o n -  i?. certaiii a5sociation t o  the northern and southern branches aiid to  carry out “multiple 
l)lottingq” of meteori. During our observations the five experienced observers (Raiiier .\rlt, 
Rcdf I<oicliadi. Ilia Rcncltel, Jiirgen Rendtel and Paul Roggemans) got more than 300 double 
or niultiple plots. This sliould give good information about plottiiig errors which may occur aiid 
wliicli haT-e to  b e  coiisidered when minor showers are to be studied. Results will be presented 
ill WGN after anal:-&. 
Counting\ of Orionids 7vere carried out around the maximum. The  ZHR reached about 15 
in the night OctoiJer 20-21. It was characterized mainly l3y fainter meteors. Many meteors 
liptween $4 and +5 appeared, while in a later night (23-26) the portion of 1-2-$3 meteors was 
higher. Detailed remlts. such as the activity piofile and the variation of tlie population index 
will 1~ analJ-zed froin all Orionid observations entered into tlie VMDB later. 
The activity of the Taurids is iiot spectacular. But this ecliptical radiant complex includes a 
iiumlier of larger objecti,  too. We were witnesses of the entry of such an meteoroid on October 
21 (Figure 1). The trail started with magnitude 0 in Pisces. Tlie hriglitness steadily increased 
to --Ll (Aquila). then to ahout -8 towards the horizon. T;lVlien the fireball twiished lx=liind the 
liills i n  the  bout l i~ve~t ,  a teriniiial flare occurred vliich may be estimated to  a t  least -12. The 
photograph even hints to  a greater llrightness. ,411 observers kept quiet (surprisingly), internally 
counting the secondi and being fascinated by the event as a whole. Keither synchronous nor 
normal iouiids ~ve ie  heard from this incredible fireball. 
Altliougli only sevcii nights allowed observations, o m  campaign lxought a good sample of 
1-arious data .  Lardiers certainly is not tlie most suitable site, but it is useful to have access to 
a knO.ir11 location allonriiig observations with a higher certainty than other regions of Europe. 



,all oic magi;itude -8 or even brighter photographed at Lardiers, soutllerii F 
, 7 ,  1990,  !9‘L521?ii4s UT, on I S 0  400/27* with a fish eye Zodiak f /3 .5 ,  j” = 30 I 

I-, a5 exposed from i81’491”02s to  20”03m30s TJT. 

i i12 t h e  north temperate cliiiiatic zone is able to  travel, (s)iie is sub jec t  to  
ics of h%gI-Ly cha,ngeahle weather. This means tha t  you soinet’imes do not get good 

.:.c.,nt to  observe the maximum of a meteor shower. I his was pa~rticiidauiy n 

inaximuin of the Leoiiids oii Noveinber is. And,  unlnc1;~- to 
Deceiriber 14. Clouds also claimed t,he Ursid inaxiiiiiirii on 
id not show any unusual increase in iiurnlier. I wa,s coiit,eiit 

:vifL rlie Geiniiiic! ra te  a f1.1.11 d.aj7 ahead of the maximum. Hopefully next year  ill be ljett,er: 
v i  ti! inore coopera.tive Tveather. 



International .Meteor organiza t ion  

HANDBOOK FOR VISUAL 
METEOR OBSERVATIONS 

Handbook for Visual 
Meteor Observations 
edited by Paul Roggemuns 
Almost 200 pages of detailed information 
on general topics of meteors and fireballs, 
how to observe, how to compose magni- 
tude distributions and ZHR-profiles, and 
inuch more. . . You will find in it forms and 
maps necessary for carrying out observa- 
tions. The book ends with a detailed re- 
view of all major meteor showers. 

The latest revised and updated edition of 
this hanclbook is now available through S k y  
Piiblishing Corporation, P. 0. B o x  9111, 
Bclmont, Mass .  02178-9111, USA at USD 
19.95. Mention the order number 46573 
(1MO Handbook). 

Bibliographic Catalogue 
of Meteors (1794-1987) 
compiled by Puul Rogyemans 
243 pages with - for 45 astronomical pe- 
riodicals - references to  all contributions 
dealing with meteor work in general, and 
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