
15 - 
the international circular for meteor observers 

I 

A s p o r a d i c  -10 f i r e b a l l  n e a r  Regulus,  caught  by Klaas  J o b s e  on March 25, 1987 a t  
23h13WOs UT w i t h  a 7 .5  mm f :5 .6  f i s h e y e  l e n s  (EN 9 7 ) .  The exposure took p l a c e  from 
21h30m00SUT till 23h41m58s UT. The exact time was obta ined  w i t h  a photo-mul t ip l ie r  
tube .  The f i l m  was T r i X  and w a s  developed wi th  D i a f i n e  (2 x 3.5 minutes ) .  

t de jaargang 

v . u . :  P. Roggemans, D e l l i n g s t r a a t  25,  B-2800 Mechelen 
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Marc Gyssens 
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Paul Roggemans 

Tabe l  --- Maanlicht j u n i - j u l i  1987 

I Datum I k  I Datum I k  

v r i j d a g  5 j u n i  
v r i j  dag 12 j u n i  
v r i j d a g  19 j u n i  
v r i  j dag 26 j u n i  

0.52+ 
1 .oo- 
0.44- 
0 .  oo+ 

v r i j d a g  3 j u l i  
v r i j d a g  I0 j u l i  
v r i j d a g  17  j u l i  
v r i j d a g  24 j u l i  
v r i j d a g  31 j u l i  

0.37+ 
0 .98+  
0.59- 
0.03- 
0.23+ 

Nieuwe Maan: 2 7  m e i ,  26 j u n i ,  25 j u l i ,  24 augus tus  
Eerste Kwartier: 4 j u n i ,  4 j u l i ,  2 augus tus  
Volle  Maan: 1 1  j u n i ,  1 1  j u l i ,  9 augus tus  
L a a t s t e  Kwartier: 18 j u n i ,  1 7  j u l i ,  16 augus tus  

I n  j u n i  i s  het slechts korte t i j d  voldoende donker voor meteoorwaarnemingen. De 
enige zwermactiviteit wordt  geleverd door een diffuus radiantencomplex nabi  j de 
ecl ipt ica  in de sterrenbeelden Scorpius en Sagi t tar ius .  Helaas staan beide s t e r -  
renbeelden b i j  ons erg laag boven de horizon, z o d a t  meteoren met een radiant i n  
deze hemelstreek de atmosfeer onder een kleine hoek binnentreden. Hierdoor ge- 
ven deze overigens weinig actieve zwermen heel weinig meteoren t e  zien. Er wor- 
den we1 regelmatig heldere meteoren gemeld met een radiant in Scorpius en Sagit- 
t a r ius ;  men mag d i t  echter ook niet  overdrijven d o o r  t e  s te l len  d a t  d i t  v u u r -  
bo l  radianten zi j n .  Verder zou rond 16 juni enige act ivi  t e i  t kunnen optreden van 
de juni-Lyriden. Deze zwerm werd uitsluitendin de jaren 1966 t o t  1969 opgemerkt 
d o o r  een a a n t a l  amateurs. Nadien werd van de a c t i v i t e i t  geen spoor meer vastge- 
s te ld!  Bovendien bleef de de a c t i v i t e i t  i n  1966-69 zeer l a a g  en i s  e r  a l t i j d  
een controverse geweest tussen diegenen die beweerden d a t  de juni-Lyriden dui- 
del i jk  actief waren en anderen die i n  dezelfde periode geen bijzondere act ivi-  
t e i t  vaststelden. In  1987 za l  de maan erg storen rond 16 j u n i  t i jdens het twee- 
de deel van de nacht. Concentreer uw aandacht dan ook op  de eerste periode van  
de nacht  t o t  de maan opkomt.  Na 16 j u n i  zal  de maan veel minder storen. 

2. Jul i  en het begin van de zomeractie! 
Met de maand j u l i  begint V O O ~  velen de zomervakantie, hetgeen voor de echte a- 
mateur synoniem i s  voor waarnemingsvakantie. Begin j u l i  k a n  men alvast  onge- 
s too rd  observeren t o t  de vo l l e  maan omstreeks 11 j u l i  voor een t i j de l i j ke  rust-  
pauze za l  zorgen. Wanneer de maan nacht na nacht l a t e r  opkomt en minder storend 
l a a g  boven de h o r i z o n  s t a a t ,  zullen de eerste Persei'den van 1987 verschijnen. 
Vanaf midden j u l i  hebt U ook kans om een trage a-Capricornide t e  zien, of om de 
i e t s  snel ler  bewegende Aquariden t e  observeren. De maan zal helemaal niet  meer 
storen vanaf ongeveer 20 j u l i  t o t  en met begin augustus. Het PerseTdenmaximum 
z a l  helaas f l ink verstoord worden door de maan (vol le  maan vier dagen voor het 
maximum). Daarom zullen we onze aandacht ver'leggen naar de periode van eind 
jul  i wanneer e r  toch enkele zeer interessante zwermen waarneembaar zijn:  
- a-Capricorniden met een r a d i a n t  n a b i j  a = 308" en 6 = -10' zichtbaar vanaf 15 

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

j u l i  t o t  een eind in augustus. Het z i j n  o vallend trage meteoren (v, = 25*6 
km/s). Een eers te  maximum zou rond 25 j u l i  optreden net b i j  nieuwe maan! 

- Aquariden: een verzame~naam voor  de noordelijke en zuidelijke takken van de 
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1-Aquariden en de &-Aquariden. Zoek de radiantposities op  in het Visueel Hand- 
boek voor U g a a t  waarnemen! Aquariden z i j n  over het algemeen zwak en duidelijk 
snel ler  dan a-Capricorniden. De r i jks te  t a k  van deze Aquariden bereikt z i j n  
maximum rond 28 j u l i ;  onder ideale omstandigheden z= i jn  e r  dan t o t  40 Aquariden 
per uur t e  zien. De maan z a l  helemaal niet  storen. Tijdens deze periode k u n t  U 
overigens a1 fl ink wat Persei'den zien. 

Laat in elk geval geen heldere nachten onbenut; vee? succes! 

e ctie- * 

Jeroen Van Wassenhove 

I n  j u n i  1946 registreerde het team van Jodrell Bank negen nieuwe daglichtzwermen 
(1 ) .  Drie daarvan bleken ieder j a a r  opnieuw t e  verschijnen: de Arietidenl, de 
3-Persei'den en de 8-Tauri den. 
I n  tegenstelling t o t  wat de meeste mensen denken, z i jn  n i e t  de Geminiden, maar 
we1 de Arietiden de s terkste  zwerm v a n  het j a a r .  Z i j  z i jn  hoorbaar van  30 mei 
t o t  18 j u n i  met een maximum rond 8 j u n i .  Deze zwerm i s  vanaf 2h UT ' s  ochtends 
t o t  17h UT ' s  namiddags observeerbaar. Onderstaande figuur t o o n t  U d i t  op  een 
duidelijke manier, De radiant bereikt z i jn  hoogste stand om 9h35m UT en s t a a t  
00 

Bc, 
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-200 -103 % 0 100 200 

Figuur  --- De waarneembaarheid van de A r i E t i d e n .  
Verticaal i s  de hoogte  van de r a d i a n t  u i t g e z e t  i n  
graden,  en  h o r i z o n t a a l  h e t  azimut .  De c i j f e r s  
l a n g s  de curve  duiden de p o s i t i e  van de r a d i a n t  
aan  op h e t  overeenkomstige uur  ( U T ) .  

dan o p  62" boven de horizon.  
Hieronder vol gen de waarne- 
mingsperiodes (UT)  : 

Z: 
zw: 
W: 
NW: 
N: 

NO: 

0: 

z0: 

3h- 1 Oh- 1 7h 
h h h  3 -22 -17 
h h h  9 -13 -17  

11 -14  - 1 7  h h h  

3 -6 -9 en 

h h  h 

h x  h 

h h  h 

h h h  

h h h  13 -16 -18 

4 -6 -10 

3 -7 -12 

3 -7 -16 

De omstandigheden z i j n  prima 
voor b i j n a  a l l e  richtingen, 
behalve voor Noord. De posi- 
t i e  van de r a d i a n t  i s  a = 44" 
en 6 = 23". 
Dit j a a r  v a l t  8 j u n i  op een 
maandag, net buiten het week- 

end. Voor sommige waarnemers za l  d i t  een probleem scheppen. Mocht het U onmoge- 
l i j k  z i j n  waarnemingen t e  verrichten t i jdens de weekdag, tracht dan i n  het week- 
end t e  luis teren.  Vergeet immers niet  d a t  de Aristiden actiever z i j n  dan de Ge- 
miniden. Hierdoor kan men reeds enkele dagen voor ( o f  na)  het maximum genieten 
van een fl inke a c t i v i t e i t .  
In dezelfde periode z i  j n  ook de <-Persei'den act ief  ~ Ook z i  j hebben een maximum 
rond 8 j u n i  en een r a d i a n t  met a = 59" en 6 = 22" .  De waarnerningsomstandigheden 
z i j n  b i j n a  identiek aan die van  de Arietiden. Hierna volgen de waarnemingsperio- 

'Niet t e  verwarren  m e t  de A r i g t i d e n  d i e  a c t i e f  z i j n  i n  de h e r f s t  ( r e d a c t i e ) .  
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des. Richting Noord i s  hierbi j  terug minder gunstig. 
h h h  h h h  

h x  h 

h h  h 

h 7  h 

N: 3 -4 -8 en  13 -16 -18 

NO: 4 -7  -10 
0 :  3 -7 -12 
ZO: 3 -7 -14 

h h h  z: 3 - 1 1  -18 
h 7  h ZW: 5 -23 -18 

h h h  W: 10 -24  -18 
NW: 3 -4 en 12 -14 -18 

- 

h h  h h h  - 
De c-Perseiden worden gekenmerkt door h u n  trage geocentrische snelheid: 29 km/s. 
Hun a c t i v i t e i t  i s  een fl ink stuk lager dan die van de Arititiden. Dit zult  U nie t  
merken wanneer U rond 8 j u n i  waarn~mingen verrfcht. Im rs bei de rad i  anten 1 i g- 
gen veel t e  dicht b i j  e lkaa r ,  z o d a t  ze niet afzonderli kunnen be1 u i  s terd wor- 
den. Met de huidige appara tuur  in de Radio-sectie i s  het onmogelijk om beide ra- 
dianten t e  scheiden. Dit belet U echter niet  om z i n v o ~ ~ e  waarnemingen t e  ver- 
ri chten. 
E i n d  juni komen de 6-Tauriden aan bod. Deze kleine da 1 i ch tzwerm verge 1 i j kbaar 
met de Lyriden, vertoont een maximum rond 29 juni . Deze jaar l i jkse  zwerm wordt 
geassocieerd met de komeet van Encke ( 2 ) .  De rad ian~pos i t ies  z i j n  a = 85" en 
6 = 1 7 " .  De waarnemin~periode~ (UT) z i j n :  

h h  h h  N: 4 -9 en  13 -18 

NO: 4 -7 -10 en 15h-18 
h?;: h 

0 :  4 -8 -12 

h h h  

h - h  h h h  h h  h h 
Z: 4 - 1 1  -18 

ZW: 3 -8 en 10 -24  -18 
h h h  W: 10 -14 -18 
h h  h h h  NW: 4 -7 en 12  -15 -18 

I_ 

h 7  h ZQ: 4 -8 -17 

Waarnemers die luisteren naar een station a ?  in het oosten kunnen slechts ge- 
durende een beperkte peri ode aarnemen ( 4  uurj * Richting Zlrid daarentegen heeft 
de breedste waarnemingsperiod 
De &-Aquariden vormen ieder j a a r  de aanloop t 
ren kan men reeds horen p 2 1  j u l i  
streeks 2 1  h m  35 UT k l i m t  de radiant boven de h o r i z o n ,  culmineert om Zh en gaat 
onder om 6h30m. De maximale hoogte van de radiant bedraagt slechts 22",  z o d a t  
de omstandigheden n o o i t  o ~ t i m a ~ l  zullen z i  j n  voor onze ~ r e e d t e ~ i g g i n g *  Hoge 
uurfrequenties moet men dan ook niet  verwa~hten Waarnem~ngs~eriodes: 

h h h  

h x  

h h  

e PerseYden. De eerste exempla- 
Het maxim m v ~ r s ~ h ~ j n t  rond 28 j u l i .  Om- 

h h  N: 4 -6 
NO: 22 -3  

0 :  22 -5 

ZO: 23 -6 

z: 22 -2 -5 
zw: 22 -5 

W: 22 -6 
h h  NW: 1 -6 

h h  
h h  

h h  

Luister ook a1 enkele dagen voor de 6-Aquari i e f  worden. Met deze waarne- 
mingen kunnen  we dan uw sporadische achtergr 
formulier volledig i n  t e  vullen, vooral met 
A1 l e  waarneminsperiodes gelden voor een vert 
succes ! 

alen Gel ieve uw waarnemings- 
i n g  t o t  de reflectieduur. 
pgestel de antenne. Veel 

Referent i es 
(1)  McKinley, "Meteor Science and Engin~ering" 
----------- 

( 2 )  Love11 A , C .  a ,  "Meteor Astronomy'' 
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e 
Jeroen V a n  Wassenhove 

After the publication of the results of radio observations of the Geminids 1986 in reference (11, a late report 
was received which is discussed here. 

Na de publicatie v a n  de resultaten v a n  de Geminiden in 1986 (1) rolden e r  nog 
waarnemingen binnen van Dirk Eeckhout. Hij luisterde van 20 00 t o t  20 30 UT 
op 72.110 MHz (s ta t ion Wroclaw, Polen, 120 k W ) .  ~nderstaande %abel t o o n t  z i jn  
tell ingen: 
Tabel --- Geminidenwaarnemingen van Dirk Eeckhout in 1986 

Op 1 2  en 14 december werd e r  gebruik gemaakt van een andere bandbreedte (narrow) 
wat verge1 i j ki ng met vorige dagen ui t s l  ui t .  

Re f e re n t i  e 
(1) Van Wassenhove J .  "Radiowaarnemingen: herfst-  en winteracties", WGA7 15:l 
--- - - -- -- - 

1986, p p .  10-13. 

Mlaas Jobse 

An overview is given of the photographic results of the all-sky camera of .the meteor observatory Cyclops in 
Oostkapelle, the Netherlands which were obtained in combination with a photo multiplier tube. 

Qe all-sky-camera van Cyclops t e  Oostkapelle (51'34'22" N B ,  3"32'16" Oi) scoorde 
de afgelopen wintermaanden een zevental f o t ~ g r a ~ i s c h e  t r e f f e r s ,  
De eers te  meteoor werd vereeuwigd ti jdens de nacht van 2 QP 3 oktsber 1986. I k -  
zelf  was die nacht niet  thujs,  want ergens in BeIgiG was e r  toen een meteoren- 
weekend, * .  De a7 1 -sky en het foto-mu1 t ip l  ier-systeem werden ti jdens d a t  weekend 
bediend door  W ,  Jobse. Toen ik op 4 oktober ' s  middags weer thuis kwam en het 
PMT (foto-mu1 t ip l  ier-systeem)-beeldscherm raadpleegde 
nacht " i e t s  helders" verschenen t e  z i jn  om 00h16m52s UT, De PMT zag deze meteoor 
(want  d a t  bleek het na het ontwikkelen van de film inderdaad t e  z i jn )  0.23 sec. 
lang met een korte overschri jding van de hoge t ~ i g g e r d r e ~ p e l  van 0 . 1  sec. ( f l a r e ) .  
De camera "zag"  deze meteoor ongeveer0.5 seconde nabij de Poolster. Gezien de 
zwarting van de film za l  de helderheid ongeveer -3 hebben bedragen met een f e l l e  
f l a r e .  
Qe tweede vuurbo l  deed de PMT opschrikken t i jdens de nacht van 8 o 
1986, toen om 04h25m53s UT een 1.15 seconden durende regis t ra t ie  v 
op het beeldscherm werd getoverd. Aangezien het Taur~d~nseizoen was, had ik b i j  
het zien van de reg is t ra t ie  a1 een vermoeden. En jawel na het ontwikkelen 
pr i jkte  op 15" hoogte in het NNW een trage vuurbol die een Tauride van  minstens 
-6 rnoet geweest z i jn .  De fotografische z ic  tbaarhei dsduur bedroeg 2 . 4  seconden. 

bleek er in de eerste 



In 1986, b u r  sbservers of the u t c h  team DeP;phinras saw 9518 meteo~ ' s  T1:irjnp 5% nigh.ts, Only three fireballs 
brighter than Venns 
2.4124 and 5.6/50), 

d. 97 meteors were phctographed using three a t o m a t i c  Canon T-70 (1.4/50, 
LTL 3 with Sigma 2.8/?6 fish-eye and an Olyrnpus Om 111 (1,8150). 
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t a l  individueel waargenomen meteoren zal  rond  de 8000 liggen. Het grootste deel 
van de meteoren werd echter door Koen en Bauke gezien. 
Tabel --- Overzicht van de r e s u l t a t e n  van Delphinus - Harderwijk i n  1986 

Robert Haas 
Koen Miskotte 

Wat de vuurbollen be t re f t ,  was 1986 we7 h S 1  erg magertjes: we zagen e r  slechts 
drie helder dan Venus: 
Aug 11 02 00 UT: een t r age  K-Cygnide met f l a r e  van -4 i n  Aquarius. Geen na- 

Aug 1 4  02 47 UT: een Persejide met f l a r e  van -4 i n  Ursa Minor. Nalichtend spoor 

Nov 08 2 3  27 UT: k o r t e  sporadische meteoor met f l a r e  -6 3 -8. Verscheen i n  

h m  

h m  

h m  

l i c h t e n d  spoor;  

duurde 15 seconden. T r e f f e r  f ish-eye en 1.4/50 lens ;  

Ursa Major, n e t  naas t  cameraveld. 

Voor de s t a t i s t i c i  vertellen we nog  d a t  we sinds 1980 gedurende 252 verschillen- 
de nachten i n  t o t a a l  30 392 meteoren zagen. 

3. Fotografi sch 
Sinds ju l i  1986 beschikken we ever drie Cancn T-70 camera's welke kunnen voor- 
zien worden van uiteenlopende soorten optiek: 1.4/50,  2-8/24, 2.8/200 of 5 . 6 / 7 . 5  
mm fish-eye. Daarnaast i s  e r  ook nog een Praktica CTL 3 met 2.8/16 mm fish-eye 
en een Olympus om I n  met 1.8/50 optiek. 
Me fotografeerden in t o t a a l  97 meteoren waarvan het grootste deel uitgemeten zal 
worden door onszelf ten behoeve van het "Photographic Meteor Data Base" experi- 
ment van Christian Steyaert. Dit z a l  het komende j a a r  gebeuren. 
Het b l i j k t  d a t  we met de 1.4/50 lens ( u i t g a a ~ ~ e  van een 400 ASA diafilm) meteo- 
ren van magnitude 1 . 5  fotograferen, met de 5 . 6 j 7 . 5  mm fish-eye p a k t  nog net -3 
en de groothoek magnitude 0 .  

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

Een Quadrantide, die ver- 
scheen op 3-4 januari om 
1gh57m38S UT werd gefoto- 
grafeerd door Klaas Jobse 
te Oostkapelle met een 50 
mm f 2.0 Nikkor op  Tri-X 
ontwikkeld met Diafine. 
De opname werd belicht va 
19h49m00s t o t  2Oh0lrn2Os U 

n 
IT. 
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compiled by Paul Roggemans 

In this report, the raw data of all the observations of 1986 made by members of the Meteor Section of the 
"Vereniging voor Sterrenkunde" are given. 

We s tou t e r  
0 0 s  tende 

Andromeda (AN) Dendermonde 

Individual observers are l isted i n  Table 2 ,  below. 
Table 2 --- L i s t i n g  of meteor o b s e r v e r s  ( v i s u a l  work) 

Observer 

Artoos Dirk 
C a l i s  Geert  
Cance i l  P h i l i p p e  
Cluyse Ludwig 
Declercq Erwin 
Degreef F i l i p  
Delagaye P i e t  
Deman Kris 
de P o n t i e u  Bart 
Dequick Kurt  
Deschaumes T i m  
Deweerdt J e a n  
Dhoedt B a r t  
Geukens Koen 
Gevaert  Dirk 
Laenen Paul  
L a m e n t  Dirk 
More 1 John 
Neyts K r i s t i a a n  
Osaer Kurt  
Pelgr ims P e t e r  
P l e s i e r  G h i s l a i n  
P l e s i e r  F r a n c i s  
P h i l i p s  Lieven 
P h i l i p s  Renaat 
Roggemans Paul  
Ruysschaert  Maarten 
Schroyens Ann 
Scurbecq R e d  
Segal  Tom 
Spald ing  George 
S teen  Octaaf 

I n i t .  

AD 
CC 
CP 
LC 
DE 

DGF 
DP 
DK 

DPB 

TD 
J D  
BD 
GK 
DG 
PL 
DL 
J M  
KN 
KO 
PP 
GP 
FP 
LP 
RP 
PR 
MR 
AS 
RS 
TS 
GS 
0s 

DQK 

Group 

P 
AN 
- 
- 
VI 
P 
I0 
AU 
Q 
Q 
U 
Q 

V I  

AU 

P 
I 

AU 

P 
PE 
PE 
AN 
AN 

VI 
P 
I0 
U 

- 

... 

Q 

- 

- 
- 

Number of 
r e p o r t s  

1 
1 
1 

17 
6 
8 
1 
3 
1 
1 
2 
1 
2 
2 
8 
5 
6 
2 
2 
1 
8 

32 
8 
8 
5 

30 
6 
1 1  
3 
1 
9 
14  

Teff 
( t o t )  

5 .00  
3.39 
1.85 

42.69 
11 .36  
22 .57  

1 .63  
9.75 
4.00 
4 .43  
2 .68  
4.62 
5.50 
4 .35  

23 .60  
5 .44  

22.27 
7.20 
5.20 
4 .40  

25.21 
122.50 
24 .93  
12.57 
9 .77  

120.49 
14.34 
36 .63  

9 .38  
1 .30  

25.77 
28 .92  

Number of 
me t e o r  s 

137 
42 
38 

1114 
94  

1005 
43  

340 
91 
59  
30 
50 
85 
48  

930 
57  

414 
156 
26 1 
61 

90 7 
1538 
479 
105 
105 

3123 
133  

1906 
154 

7 
928  
278  
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Table  2 (cont inued)  

Observer 

Tamsin Prank 
T i c k e t  Glenn 
Vandenbruaere Kendrik 
Vandenbruaene J o s  
Van den E i j n d e  P e t e r  
Van de Walle Bartel 
Vangierdegom Tom 
Van Speybroeck Michel 
Van Wassenhove J e r o e n  
Viaene Davy 
Wouters I l s e  

The  f ive leading observers for 1986 (according t o  effective observing time) are 
Ghislain Plesier (122.50 h ) ,  Paul Roggemans (120.49 h ) ,  Glenn Ticket (75 .22  h ) ,  
Ludwig Cluyse (42.69 h )  and Ann Schroyens (36.63 h )  . 
Table  3 --- Geographic l o c a t i o n s  of  meteor o b s e r v i n g  s i t e s  

Lac. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  

_I_. 

Dranouter  

West ou t e r  

Dendermonde 

Beernem 

Lac. 

12 

14 
15 
16 
1 7  
18 
19  
20 
21 
22 

7 , .  

13 Essen 
La C o r n e t t e  

De Panne 

504506 
512722 
494945 
510736 
3517 
51 1131 
510814 
462 1 
510939 
51 1500 
5 I0608 

The following table gives a global idea o f  the I986 results of the VVS Meteor 
Sect i on : 

Number of p a r t i c i p a n t s  
Number of  meteors 
Number of o b s e r v a t i o n s  
Number of n i g h t s  covered 
T o t a l  man hours  

I n  Table 4 ,  on the following pages, the l i s t  of a l l  visual observations obtain- 
ed from VVS-observing campaigns i s  given. No preselection has been made. Obser- 
vers are identified by the i r  i n i t i a l s  as  l i s t ed  i n  Table 2 a n d  observing loca- 
tions are referred t o  by the i r  number in Table 3.  As usual, a l l  indications of 
time are i n  UT. The various meteor streams t h a t  were observed in 1986 are i n -  
dicated u s i n g  the following abbreviations: 

'he ight  = 688 m 
2he ight  = 695 m 
3 h e i g h t  = 1850 m 
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and Arietids 

P = Perseids G = Geminids 

Table 4 --- Visual observations of the VVS-Meteor Section in 1986 

Date 

Jan 03-04 
11-12 
12-13 

Apr 30-31 
May 01-02 

Jun 13-14 
14-15 
28-29 

Jul 11-12 
13-14 
14-15 
27-28 
27-28 
28-29 
28-29 
28-29 
28-29 
28-29 
28-29 
28-29 
28-29 
29-30 
29-30 
29-30 
29-30 
29-30 
29-30 
29-30 
29-30 
29-30 
29-30 
29-30 
29-30 
2 9-30 
29-30 
29-30 
29-30 
29-30 
30-3 1 
30-3 1 
30-3 1 
30-3 1 
30-3 1 
30-3 1 
30-3 1 

05-06 

Obs 

RS 
GP 
GP 
GP 
GP 
GP 
0s 
0s 
0s 

GP 
0s 
0s 
PR 
PR 
PR 
PR 
PR 
PR 
DL 
DL 
DL 
DL 

BVW 
PR 
PR 
PR 
PR 
LC 
LC 
LC 
DL 
DL 
DL 
GP 
RP 
LP 
DE 
MR 
FT 
DL 
DL 
DL 

BVW 
PR 
FR 
0s 
II 

LOC 

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

- 

111 

Period 
h m - h m  00 25 02 25 

20 15 -01 00 
22 30 -01 40 
22 30 -02 00 
21 30 -00 00 
21 45 -01 30 
22 57 -01 10 
23 00 -00 32 
23 12 -01 00 
22 00 -01 20 
23 19 -01 26 
22 49 -00 15 
23 00 -00 00 
00 00 -00 35 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 
21 13 -01 20 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -00 20 
21 00 -22 00 
23 00 -00 00 
00 00 -01 00 
23 00 -00 00 
00 00 -01 00 
01 00 -02 00 
21 30 -23 20 
21 38 -22 49 
21 46 -22 48 
22 20 -23 45 
22 20 -23 45 
22 20 -23 45 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
20 00 -00 00 
20 00 -22 15 
23 00 -08 00 
21 25 -00 33 

1.65 
4.00 
2.67 
3.02 
2.40 
2.60 
2 .oo 
1.50 
1.66 
2.65 
1 .oo 
1.32 
1 .oo 
0.50 
1 .oo 
1 ,oo 
0.75 
0.86 
0.83 
0.28 
0.78 
0.87 
3.76 
1 .oo 
1 .oo 
0.85 
0.33 
1 .oo 
0.30 
1 .oo 
0.75 
1 .oo 
0.33 
1.78 
0,90 
0.80 
1.33 
1.33 
1.33 
0.08 
0.25 
0.85 
2.43 
1.75 
0.87 
2.33 

- 
Lm 

5.59 
7.13 
6.98 
6.73 
6.37 
6.99 
5.86 
5.83 
5.55 
6.75 
5.49 
5.50 
6.30 
6.20 
6.30 
6.30 
6.20 
6 .OO 
6.25 
6.25 
6.15 
6.05 

? 
6.40 
6.30 
6.30 
6,20 
5.60 
5.70 
5.10 
6.25 
6.25 
6,lO 
6.71 
5.35 
5.10 
5.20 
5.37 
5.30 
6.25 
6.25 
6.25 
5.60 
6.30 
6.20 
5.85 

F 

1.06 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1.00 

1 .oo 
1.12 
1.06 
1 .oo 
1.00 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .OQ 
1 .oo 
1 .oo 
1 .oo 
I .oo 
1 .oo 
1 .QO 
I .oo 
1 .oo 
I .oo 
1 .oo 
1 .oo 
1 .oo 
1-07 
1.17 
1.16 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1.00 
1.00 
1 .oo 
1 .oo 
1.39 

Showers 

34 

2c 

1C,3A 
1P,2A 
2P, 3A 
5P 8A, 2C 
2P, 3A 
4P, 1A 
lP, 2A, 2C 
lP92A,1C 
2P, 6A 
3P, 4A 
15P,17A 
2p 9 

3P,7A,lC 
4P 8A 
lP,2P,lC 
3P,4A 
IP, 1A 
2P, 5A 
6P, 4A 
1 OP ,6A, 1 C 
3P, 1A 
6P, 5C 

1A 
1A 
2A,lP 
1c 
lP,IA,lC 
3P,9A, 
1 OP, 7A, 4C 
4P, 1A,4C 
3P 5A 
5P, 2A, 2C 

Spor  

5 
35 
28 
14 
6 
14 
13 
2 
8 
26 
7 
7 
10 
1 
9 
11 
1 
12 
6 
2 
5 
8 
18 
9 
6 
6 
2 
3 
3 
9 
3 
10 
5 
9 
6 
5 
2 
6 
4 
0 
2 
5 
8 
9 
3 
15 - 



Date 

Jul 30-31 
30-3 1 
30-3 1 
30-3 1 
30-3 1 
31-32 
31-32 
3 1-32 
3 1-32 
3 1-32 
31-32 
3 1-32 
31-32 
31-32 
3 1-32 
31-32 
31-32 
3 1-32 
31-32 
31-32 
3 1-32 
31-32 
31-32 
31-32 
31-32 

31-32 
Aug 01-02 

0 1-02 
0 1-02 
0 1-02 
0 1-02 
0 1-02 
01-02 
0 1-02 
01-02 
01-02 
01-02 
0 1-02 
01-02 
0 1-02 
0 1-02 
0 1-02 
01-02 
0 1-02 
01-02 
01-02 
0 1-02 

Aug 02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 

31-32 

II 

Obs 

DE 
MR 
FT 
LP 
RP 
LC 
LC 
LC 
LC 
LC 
LC 
LC 
PR 
PR 
PR 
PR 
PR 
PR 
PR 
BW 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
PR 
PR 
PR 
PR 
PR 
PR 
PR 
LC 
LC 
LC 
LC 
LC 
DL 
DL 
BL 
DL 
DL 
DL 
OS 
PL 
GP 

JVW 
GT 
GT 
GT 
GT 
PR 
PR 
PR 
PR 

- 

Ip. 

sl 

LOC 

7 
7 
7 
8 
8 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
4 
9 
5 
1 1  
6 
6 
6 
6 
6 
6 
6 
6 

- 

sl 

Period 
h m  h n  23 50 -01 15 

23 50 -01 15 
23 50 -01 15 
21 33 -00 09 
21 35 -00 09 
20 00 -21 00 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 
01 00 -02 00 
02 00 -03 00 
20 00 -21 00 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 
01 00 -02 00 
02 00 -03 00 
20 00 -03 00 
20 00 -21 00 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 
O I  00 -02 00 
02 00 -03 00 
20 00 -21 00 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 

1 00 -02 00 
02 00 -03 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 
01 00 -02 00 
02 00 -03 00 
20 00 -21 00 
21 00 -22 00 
23 00 -00 00 
00 00 -01 00 
01 00 -02 00 
02 00 -03 00 
21 40 -00 24 
21 15 -23 20 
21 30 -00 00 
21 25 -22 10 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 
20 00 -21 00 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 

1.25 
1.25 
1.25 
2.07 
2.10 
0.50 
1 .oo 
0.73 
1 .oo 
0,95 
0.98 
0.66 
0.50 
0.97 
0.99 
1 ,oo 
1 ,oo 
1 .oo 
0.66 
5.91 
0.50 
0.97 
1 .oo 
1 .oo 
0.97 
0 . 9 5  
0.48 
0.50 
1 .QO 
1 ,oo 
1 *oo 
0.95 
1 ,00 
0,91 
0.50 
1 ,oo 
1 .oo 

0,50 
1 .oo 
0.50 
1 .00 
0.92 
0.17 
2.73 
1.41 
2.43 
0.75 

0.96 
1 .oo 
0.50 
1-00  
0.97 
1 .00 

Lm 

5.45 
5.70 
5.45 
5,39 
5.55 
6.00 
6.00 
6 .OO 
6.30 
6.30 
5.60 
5.50 
6,20 
6.30 
6,30 
6,20 
6.20 
6.00 
6.00 
5.90 
6.15 
6.30 
6.30 
6.30 
30 

6.20 
6.20 
6.20 
6.30 
6 , 4 0  
6.40 

6.10 
6.10 
6.10 
6,10 
6 , 0 5  

5.98 
6.05 
6.87 
5.48 
6.20 
6.20 
6,20 
6.30 
6.30 
6.30 
6.30 
6.30 

F 

1.17 
1,17 
1.17 
1.11 
1 .11  

- 

1 .00 
1 .oo 
1 .00 
1 .oo 
1 ,oo 
1 .oo 
1-00 
1 .oo 
3 .oo 
1 .oo 
1 .oo 
1 .oo 

1.00 
I .0 
1 .O 

1 .oo 
1 .oo 
1 .oo 
1 .oo 
1. 
1,  
1.  
1 .OO 
1 .OO 
1.00 
1 .  
1 .  
I .00 

1 ,00 
1.00 
1 .oo 

E .00 
1 .00 
1 .00 
1.00 
1.00 
1 .00 
I .00 
1 .oo 

Showers 

3P p 3A 
3P,3A9 1C 
4P 2A 2C 
1A, 2C 
1A,2C 
3P, 1A 
1P,3A 
2P 6 A  
3P,2A91C,1K 
6P,2A91K 
IP,3A 
2P, 2A 
3P, 1A 
3P, 16 
4P, 8A 
8P , 5 A ,  1 C, 1K 
9P,6A9 1K 
4P, 5A, 2K 
3P, 3A 
28P,21A,3K 
3P,1A 
4P 1 A, 1 C 
4P, 7A, 2C 
5P92A,lC,lK 
7P,3A, 1K 
77,  7a 

4 P  9 3A 
4P, 1 A ,  1C 
3P, 7A 
5P96A, 1K 
6P 4 A ,  2C 
15P,5A91K 

2P, 1A 
7P 5 A ,  1 C , 1K 
7P 4A 2C 

4P, 3A 
lP92A 

2P 
7P 4A 
8P,SA, 1 K  
1 A  
3P $ 7 A ,  1 c 
20 
5P 5C, 2A 

5P,5A 

5P p 34 

4P $26 

3P,1C 
IP,5A 
3P, 5A 
QP, 7A 
9P,5A, 1K 
IP ,1A 
2P 4A 
6P92A,1C 
2P, 44 

Spor 

3 
5 
2 
1 1  
14 
0 
2 
5 
9 
10 
12 
4 
0 
9 
10 
8 
12 
5 
2 
43 
4 
9 
7 
13 
1 1  
4 
2 
4 
4 
9 
3 
3 
5 
5 
2 
6 
2 
3 
5 
5 
7 
2 
1 1  
11 
1 
21 

17 
0 
2 
1 
2 
2 
4 
6 
6 
3 

w 



Date 

Aug 02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 
02-03 

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

Aug 04-05 
04-05 
0 4-05 
04-05 
04-05 
04-05 
04-05 
04-05 
04-05 
04-05 
04-05 

II 

Ob s 

PR 
PR 
PR 
LC 
LC 
LC 
DL 
DL 
DL 
DL 
DL 
DL 
HV 
0s 
PL 
GP 
LP 
RP 
FP 
DE 
TD 
MR 
FT 
VT 
DG 
DG 
DG 
DG 
DG 
DG 
DV 
GT 
GT 
GT 
GT 
GT 
GT 
GT 
PR 
PR 
PR 
PR 
PR 
PR 
PR 
PR 
PR 
PR 
PR 
PR 
LC 
LC 
LC 
LC 
LC 
CP 

- 

7 

II 

LOC 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
10 
4 
9 
5 
8 
8 
12 
7 
13 
7 
I3 
7 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

- 

- 

Period 
h m  h m  00 00 -01 00 

01 00 -02 00 
02 00 -03 00 
20 00 -21 00 
21 00 -22 00 
22 00 -23 00 
20 00 -21 00 
21 00 -22 00 
22 00 -23 00 
23 00 -01 00 
01 00 -02 00 
02 00 -03 00 
21 25 -22 25 
21 40 -23 56 
21 15 -22 19 
21 30 -23 30 
23 52 -01 22 
22 05 -01 24 
21 20 -00 00 
21 30 -00 1 1  
22 15 -23 51 
21 30 -00 1 1  
22 15 -23 51 
21 30 -00 1 1  
20 35 -21 00 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 
01 00 -02 00 
20 30 -01 30 

21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 
01  00 -02 00 
02 00 -03 00 
20 00 -21 00 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 
01 00 -02 00 
02 00 -03 00 
22 00 -23 Q O  
23 00 -00 00 

32 00 -03 00 
22 00 -23 00 
23 00 -00 00 

31 00 -02 00 
32 00 -03 00 
23 00 -00 00 

Teff 

1 .oo 
0.96 
0.92 
0.50 
0.66 
0.66 
0.50 
1 ,oo 
1 .oo 
1.99 
1 .oo 
0.81 
0.93 
2.27 
0.87 
1.93 
1.38 
3.02 
2.12 
2.50 
1.43 
2.43 
1.43 
2.50 
0.42 
0.95 
0.82 
0.93 
0.67 
1 .oo 
4.85 
0,50 
1 .oo 
1 .oo 
0.53 
1 .oo 
0.45 
0.67 
1 .oo 
I .oo 
0.93 
1 .oo 
0.78 
0.40 

0.95 
0.98 
0.98 
1 .oo 
1 .oo 
0.95 
0.98 
1 .a0 
1.00 
0.17 

.___I 

Lm 

6.40 
6.50 
6.30 
6.00 
6.20 
6.10 
6.00 
6.20 
6.30 
6.30 
6.30 
6.40 
5.35 
5.94 
6.15 
6.69 
5.25 
5 -46 
6.47 
5.35 
5.97 
5.64 
5.84 
5.43 
6.10 
6.15 
6.20 
6.35 
6.35 
6.50 
5.40 
6.10 
6,30 
6.30 
6.50 
6.30 
6.20 
6.20 
6.30 
6.30 
6.30 
6.30 
6.30 
6.40 
6.30 
6.30 
6.30 
6.30 
6.30 
6.30 
6.1 
6.2 
6.30 
6.30 
6.30 

F 

1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .00 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1.12 
1.25 
1.02 
1.18 
1.18 
1 .00 
1 .oo 
1 .oo 
1 .oo 
1.00 
1 ,oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .o 
1 ,o 
1 .oo 
1 .oo 
1.00 

1 .oo 
1 .oo 
1.33 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1.00 
1 .oo 
1-00 

1 .oo 
1 .oo 
1 .OO 
1 .00 
1 .oo 
1 ,oo 
1 .OO 
1.00 
1 .o 
1 .o 
1 .oo 
11111111 

Showers 

8P, 10A 
5P, 58 
4P, 4A, 1K 
1A 
1P,5A 
3P3 1A 
IP 
lP,4A 
8P,4A,lC,lK 
11P,1 I A ,  1C 
8P, 4A 
5P,4A, 1K 
5P 
5P, 2A, 3C 
8 
lop, 2C, 3A 
5P, 1A, 1 C 
8P3 1C 
6P 
1P,3C 
3P 
2P, 1A, 2C 
4P 
2c 
1P, 18 
8P 2A 
5P 2A,2C 
6P32A,1C 
3P, 1A 
4P, 2A 2C 
14P913A,1C 
3P 
6P,3A, 1C 
5P,6A91C,1K 
8P 7A, 1 C 
4P 3A 
13P,8A 
2P, 4A 
2P 
9P, 3A, 2C 
7P,  6A, 1 C 
5P, 6A, 1K 
llP35A,2G,3K 
4P, 4A, 36 
4P, 2A 
5P,3A,IC 
4 P ,  3A, 1K 
IOP,3A,lG,lK 
10P,4A 
8P %A, 1 G 
5P, 3A, 1 C 
3P 2A, 1K 
6P 1 A, 1 C, 1K 
10P,3A 
4P, 5A, 1 C 
1P 

- 
Spor 

3 
9 
8 
2 
4 
0 
3 
5 
6 
16 
10 
8 
0 
20 

1 1  
7 
15 
21 
1 1  
8 
10 
7 
9 
1 
12 
8 
5 
8 
1 1  
17 
5 
7 
13 
1 1  
1 1  
15 
9 
3 
8 
7 
6 
13 
11 
5 

6 
7 
1 1  
9 
8 
5 
4 
12 
8 
8 
1 - 
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Date 

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

Aug 05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05- 06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05- 06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 
05-06 

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

sl 

Dbs 

CP 
CP 
DG 
GT 
GT 
GT 
GT 
GT 
FP 
GP 

GT 
GT 
GT 
GT 
GT 
GT 
DG 
DG 
DG 
DG 
DG 
DG 
DV 
LC 
LC 
LC 
PR 
PR 
PR 
PR 
PR 
PR 
PR 
AS 
AS 
AS 
GS 
GS 
GS 
QS 
PL 
DE 
TD 
MR 
TS 
FT 

PVE 
VT 
GP 
FP 
LP 

FP 
PP 
PP 
PP 
PP 
PP - 

- 
Lac 

6 
6 
6 
6 
6 
6 
6 
6 
12 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

4 
9 
7 
13 
7 
13 
13 
13 
7 
12 
12 
8 

6 
6 
6 
6 
6 
6 

P e r i o d  

h m  h m  00 00 -01 00 
01 00 -02 00 
22 00 -23 00 
22 02 -23 00 
23 00 -00 00 
00 00 -01 00 
01 00 -02 00 
02 00 -02 15 
22 15 -02 15 
21 25 -02 00 
20 30 -21 00 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 
01 00 -02 00 
20 33 -21 00 
21  00 -22 00 
22 00 -23  00 
23 00 -00 00 
00 00 -01 00 

20 40 -02 00 
01 00 -02 00 
02 00 -03 00 
03 00 -03 0 

22 00 -23 0 
23 00 -00 0 
00 00 -01 0 
01 00 -02 0 
02 00 -03 0 
21 00 -22 00 
22 00 -23 0 
23 00 -23 4 
20 15 -21 00 
21 04 -22 00 
22 05 -23 00 
22 06 -23 41 
21 12 -22 30 
22 00 -00 10 
01 10 -02 45 
22 00 -02 45 
01 10 -02 34 
01 10 -02 30 
01 10 -02 50 

21  30 -02 30 
21 30 -02 30 
23 52 -01 22 

00 00 -01 00 
01 00 -02 00 
02 00 -03 06 

1 .oo 
0.66 
1 .oo 
0.97 
0.90 
1 .oo 
1 .00 
0.25 
3.20 
4.42 

0.50 
1 .oo 
0.97 
0.88 
0.92 
0.80 
0.45 
1 .00 
1 . o  
0.77 
0.95 
0.85 
5*17 
0.17 
1.80 

1.25 
4 “00 
1.30 
1,25 
1.49 
4, 
4.55 
4.57 
1.03 

1 .O 
Q - 9  
1 .O 
0-50 
1 .oo 
1 * 10 

6.30 
6,30 
6.15 
6, I0 
6.10 
6,OQ 
5,530 

6.30 
6.50 
6.30 
6.40 
6.30 
6,10 
6.1 
6.2 
6.30 
6.40 
6,45 
6.05 

6.40 
6,40 

5,59 
5,9? 
5 , 9 7  

5.67 
6-76 
6 . 4 7  
5,35 

6.15 

F Showers 

7P,2A91C 
4P, 2A 
6 P ,  1A,3C 
3P 4A, 2C 
4 P , 4 A ,  1 C  
I4P,8A, 1K 
9P 9 58 
3P,1A 
24P,1C 
28P 2A, I06 

2P , 2A 
4 P , l C  
3P 3 4A,  26 
16P,4A,1C31K 
7P95A,2C,2K 
9P, 6A 
9P, 4A 
5P,2A, 1c 
2P 4A,5C 

1 1P,9A 

4P,IA 

4P,4A91C,1K 
6B,3A93C,1K 

19P,20A97C,1K 

1 1 P , 4 A ,  1 C  

?P, ]A, 1K 
4P,lA 
5P,5A,2C 
13P,5A, EK 

3P,2A, 16 
7P 3 A ,  1K 
2P, I A  
3P,  l A ,  IK 
3P92A,1C,1K 

30 
3P 
12P 
1 3 P ,  I A  
2P 
4P 
8P 
i 3P 
36P 2 9c, 1 A  
39P 9 5c 
4 P ,  l A ,  16 

3P, PA 
3P ]A, 1 e ,  1K 
5PS5A,l6,lK 

___II 

Spor  

13 
7 
6 
6 
2 
8 
7 
4 
20 
22 

5 
12 
15 
7 
3 
9 
5 
6 
17 
6 
1 7  
11 
24 
2 
9 
0 
3 
8 
12 
7 
1 1  
10 
10 
8 
17 
9 
6 
0 
4 

11 

9 
7 
16 
5 
2 
6 
16 
31 
22 
5 
1 
1 
2 
3 
4 
13 - 



82 

D a t e  

Aug 06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
0 6-0 7 
0 6-0 7 
06-07 
06-07 
06-07 
06-07 
06-07 

A u ~  07-08 
0 7-08 
07-08 
0 7-08 
07-08 
07-08 
07-08 
0 7-0 8 
07-08 
07-08 
0 7-08 
0 7-08 

A u ~  08-09 
08-09 
08-09 
08-09 
08-09 
08-09 
08-09 
08-09 
0 8-0 9 
08-09 
08-09 

Ob s 

GT 
GT 
G T  
G T  
G T  
G T  
GT 
DV 

D G F  
D G F  
D G F  
D G F  
AS 
AS 
AS 
AS 
IW 
IW 
IW 
PR 
PR 
PR 
PR 
PR 
PR 
PR 
AS 
G S  
G S  
G S  
G S  
G S  

DG 
DV 
G T  
PP 

D G F  
AS 
PR 
LC 
G S  
LP 
FP 
G P  

G T  
PP 
DV 
DG 

D G F  
AS 
LC 
PR 
G S  
H V  
GP 
111 

Lac 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
8 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
10 
12 
I_ 

P e r i o d  

h m  h m  20 26 -21 00 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
30 00 -01 00 
01 00 -02 00 
32 00 -03 06 
20 45 -02 00 
20 47 -22 00 
22 00 -23 00 
23 00 -01 00 
01 00 -03 00 
20 20 -21 00 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
20 20 -22 00 
22 00 -23 00 
23 00 -00 00 
20 00 -21 00 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 
01  00 -02 00 
02 00 -03 06 
00 30 -02 00 
20 15 -21 00 
21 05 -22 00 
22 1 1  -23 00 
23 08 -00 00 
00 08 -01 00 

21 35 -00 30 

21 35 -00 36 
22 00 -00 10 
23 20 -00 11 
22 00 -00 13 
20 35 -00 30 
21 35 -00 30 
22 00 -00 10 
21 26 -23 25 
21 25 -02 20 
21 25 -02 20 
23 00 -00 54 
23 00 -02 40 
23 00 -00 30 
23 00 -00 30 
23 00 -02 40 
23 00 -02 40 

23 00 -00 55 
21 40 -22 50 
21 20 -02 00 

Teff 

0.57 
1 .oo 
1 .oo 
1 .oo 
0.40 
0.78 
1.10 
4.58 
1.22 
0.79 
1.47 
1.88 
0.66 
1 .oo 
1 .oo 
1 .oo 
1.67 
1 .oo 
1 .oo 
0.67 
1 ,oo 
1 .oo 
1 .oo 
0.53 
1 .OO 
1.10 
1.50 
0,67 
0.83 
0.73 
0.78 
0.78 

1.87 
2.22 
2.05 
1 .I5 
0.85 
1.16 
1.97 
1.2Q 
1.03 
1.58 
4.35 
4.55 
1.70 
1.93 
1.50 
1.50 
2.33 
2.45 
2.65 
2.65 
1.83 
1.02 
3.62 

Lm 

6.20 
6.20 
6.20 
6,40 
6.40 
6.40 
6.20 
6.Q3 
6.75 
6.75 
6.60 
6.45 
5.85 
6.20 
6.30 
6.35 
6.75 
6.75 
6.60 
6.20 
6.30 
6.20 
6.30 
6.40 
6.40 
6,30 
6.45 
5.40 
5.50 
5.50 
5.60 
5 70 

6.10 
6.00 
6,20 
5.95 
6.38 
6.24 
6,30 
5.90 
5.5 
5.1 
6.62 
6.76 
6.10 
5.83 
5.50 
6.30 
6,17 
5.99 
6.20 
6-20 
5.45 
5.01 
6.55 

__p__ 

F 

1-00 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .00 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .00 
1 .oo 
1 .OO 
1 .oo 
1 ,oo 
1 .oo 
1 ,oo 
1 .o 
1.33 
2.00 
1.33 
1 .oo 
1 .oo 
1.22 
1.14 
1.14 
1.10 
1.06 
1.08 
1.08 

1 .oo 
1 .oo 
1 . I 0  
1.04 

1.02 
1.03 
1.12 

Showers 

4P,1A 
6P, 1A 
4P,9A92C,1K 
7P 7A, 3C 
5P, lA, 1K 
10P,7A,lC31K 
12P,10A 
13P,3A31C 
7P,2A,1C 
5P, lA, 1C 
8P98A,2C,1K 
25P,12A,2C31K 
6P91A,1C,1K 
5P,5A 
4P,3A,4C92K 
6P,8A93C,1K 
5P, 1A 

4P, 5A, 2C 
4P,2A, 1C 
7P,6A9 1K 
6P,3A91C,1K 
7P95A,2C 
8PS5A,2K 
12P, 8A, 2K 
1 6P 6A, 1 C 
15P,6A,lK 
4P, 1K 
4P, 1A,1C 
5P 2A, 1K 
3P 4A 
6P 3A, 1 C 

5P, 3c 

19P,lOA,3C,3K 
7P 4A, 1K 
20P,2A32C91K 
7P 5A, 3C 2K 
6P , 5A, 1K 
13P95A, 1K 
16P 9A, 1K 
18P,3A 
10P,3A 
6P, 1A 
67P 9C 
27P,12C91A 
18P ,6A1,2C, 1K 
1 8P, 2A, 1K 
7P,5A 
14P96A,1C 
22P, 10A,2C, 1 K  
29P,5A,lC,1K 
21P,5A, 1C 
27P 6A, 1 C 
9P 6A 
7P 1 A, 1 C 
24P, 1A9 5C 

Spor 

6 
9 
7 
14 
6 
8 
17 
9 
4 
3 
7 
20 
9 
1 1  
10 
13 
13 
5 
6 
14 
9 
10 
17 
6 
7 
1 1  
23 
5 
4 
3 
3 
5 

23 
5 
27 
4 
5 
27 
11 
13 
3 
6 
33 
36 
15 
7 
1 
17 
15 
27 
13 
14 
9 
1 
21 



D a t e  

Aug 08-09 
0 8-0 9 
08-09 

09-10 
09-10 
09- 10 
09-10 
09-10 
09-10 
09- 10 
09-10 
09- 10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09- 10 
09-10 
09- 10 
09-10 
09-10 
09-10 
09-10 
09- 10 
09- 10 
09-10 
09-10 
09-10 
09-10 
09-1 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09- 10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
10-1 1 
10-1 1 
10-1 1 
10-1 1 

_I 

Obs 

S 
RP 
FT 

GT 
GT 
GT 
GT 
GT 
GT 
PP 
PP 
PP 
PP 
PP 
DV 
DV 
DV 
DV 
DV 
DG 
DG 
DG 
DG 
LW 
PR 
LC 
LC 
LC 
LC 

DGF 
DGF 
DGF 
DGF 
DGF 
AS 
AS 
AS 
HV 
HV 
J M  
VS 
GS 
GS 
GS 
DE 
0s 
BD 
MR 
VT 

MVS 
FP 
G P  

GT 
G T  
GT 
GT 

- 

- 

- 
Lo c 

4 
8 
13 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
10 
10 
10 
10 
6 
6 
6 
14 
4 
14 
14 
14 
14 
12 
12 

6 
6 
6 
6 

- 

_IpI 

Period 

!I 22 -22 43 
!1 34 -22 46 
21 55 -23 1 1  

21 05 -22 00 
12 00 -22 40 
13 05 -00 00 
30 00 -01 00 
3 1  18 -01 39 
12 33 -02 53 
2 1  00 -22 00 
13 00 -00 00 
10 00 -01 00 
3 1  00 -02 00 
32 00 -03 00 
21 10 -22 00 
22 00 -23 00 
23 00 -00 00 

h m  h m  

Z I  03 -22 00 
22 00 -23 00 
23 00 -00 00 
30 00 -01 38 
2 1  10 -22 10 
2 1  01 -02 52 
2 1  00 -00 00 
30 00 -01 00 
31 00 -02 00 
32 00 -03 00 
21 08 -22 00 
22 00 -23 00 
23 0 0  -00 00 
30 00 -02 00 
32 00 -03 00 
21 10 -22 I0  
23 15 -00 58 

21 20 -02 12 
21 00 -22 00 
22 02 -22 35 
23 03 -23 37 

22 50 -01 30 
22 50 -01 30 
22 50 -00 15 
22 50 -01 30 
21 25 -00 85 
21 25 -00 55 
21 15 -21 22 
00 50 -01 00 
01 00 -02 00 
32 00 -03 12 

1. .35 
1.13 
1.12 

0.92 
0.67 
0.80 
0.30 
0.35 
0.33 
0.95 
0.68 
0.27 
0.45 
0.32 
0.83 
1 .00 
1 .OO 
0 .80  
0.50 
0.95 
0 . 6 8  
0.75 
0.45 

2,75 
0.81 
0.40 
0.40 
0 30 
0.87 
0.35 
1 .oe 
0.4: 
0.32 
1 .oc 
1 .0c 

2 , 2 c  
1 .oc 
0.5: 
0.55 
1.71 
3.7: 
2,3: 

2.0c 
2.55 
3.3: 

1.20  

5.73 
5-1 
5.7 

6.1 
5.8 
6.00 
6.10 
6.10 

a 30 
25 

5.60 
5.60 
5.60 
6.35 
5.90 
6 .00 
5. 
5, 
5. 
5,90 
6.08 
6 130 

6-28 
6 - 4 6  

5 -0.5 
4.85 
4 , ? 9  
5.40 
5.30 
5*1 

m I S  
a 72 

6.26 

F 

1-15 

I .00 

1.02 
1 . a2  
1.02 

1.05 
1 -05  

1 - 4 2  
E .25 
4 -05  
1 .oo 

S h o w e r s  

3P, ]A, 1 K  
3P 
7P 

5P 2C, 2K 
4P 2C 2K 
IOP 4A, 1K 
I P ,  1C, 1K 
1P 
4 P  2A 
5P, 1c 
6 
3P,  1 
5P,2 
kP 
4P 3A 
4A, 1 C  
P, 1A, l C  
P, i A  
P, 1A 
3P,2A91C,1K 

QP92A,2C,1K 
5P, 1A 

4R,3h,lK 

7P82A, 1K 

ZP, I C  
3P 
3F’,3A,2C91K 

2P 2M 
7P 1A 

5P 
23P 3A, 3C 
&P9 I A  

19P,  iW 

IP ,  1 A ,  1K 

13P,4A 

17P,1A 

4P, 1 8  

5?,2A 
2P 
1P,2A 

22P 
l 9 P  
8P 
2 3P 
47P 3c 
3 4 F ,  1A,5C 
l P  
142 
35P 4A, 1 C 
26P,3A,  1 K  

__s__ 

Spor 

8 
5 
2 

5 
8 
6 
1 
6 
1 
2 
4 
1 
1 
0 
1 
1 
3 
2 
2 
4 
5 
3 
1 
12 
15 
3 
0 
2 
1 
0 
2 
5 
5 

13 
11 
3 
7 
0 
0 
0 
6 
5 
1 
1 1  
13 
lil 
4 
7 
10 
50 
19 

3 
0 
18 
8 

_.__ 



84 

D a t e  

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

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

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

II 

Ob s 

DV 
DV 
DV 
DV 
DG 
AS 
AS 
GS 
G S  
LC 
LC 
LC 
PR 
PR 
PR 
HV 
V J  
PI, 
GK 
RS 
DE 
BD 
MR 
VT 

MVS 

KN 
GS 
GS 
GT 
GT 
PP 
PP 
AS 
AS 
LC 
LC 
PR 
PR 

FDG 
FDG 

GT 
GT 
GT 
GT 
GT 
GT 
GT 
DV 
DV 
DV 
DV 
DV 
DV 
DV 
JVW 
sl 

LOC 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
10 
10 
9 
15 
18 
14 
14 
14 
14 
14 
16 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

Period 
h m  h m  21 13 -23 00 

23 00 -00 00 
00 00 -01 00 
01 00 -01 31 
23 21 -01 30 
00 50 -02 00 
02 00 -03 15 
01 00 -02 00 
02 00 -03 00 
20 00 -21 00 
01 00 -02 00 
02 00 -04 00 
20 25 -20 50 
01 00 -02 00 
02 00 -03 12 
21 25 -23 40 
21 30 -23 40 
21 22 -22 54 
23 00 -00 50 
23 12 -02 35 
22 15 -01 05 
22 15 -02 00 
22 15 -02 00 
22 15 -02 00 
22 15 -02 00 
01 30 -02 45 
01 15 -02 15 
02 15 -03 15 
01 05 -02 00 
02 00 -03 25 
01 00 -02 00 
02 00 -03 00 
01 03 -02 00 
02 00 -03 15 
01 00 -02 00 
02 00 -03 00 
01 00 -02 00 
02 00 -03 15 
01 03 -02 00 
02 00 -03 00 
20 00 -21 00 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 
01 00 -02 00 
02 00 -03 12 
20 00 -21 00 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 
01 00 -02 00 
02 00 -03 05 
23 13 -01 00 

0.55 
1 ,oo 
1 .oo 
0.52 
0.73 
1.23 
1.25 
0.95 
0.98 
0.60 
1 .oo 
1.20 
0.42 
1 .oo 
1.20 
1.10 
1 .oo 
1.23 
1.53 
3.28 
2.50 
3.17 
3.25 
3.08 
3.25 
1.20 
1 ,oo 
1 .QO 
0.92 
1.25 
0.75 
0,75 
0.95 
1.25 
0.90 
0.80 
0.95 
1.25 
0.95 
1 .oo 
1 .oo 
0.95 
1 .oo 
1.00 
0.85 
1 .oo 
1.20 
1 ,oo 
1 .00 
0.97 
0.89 
1 .oo 
1 .oo 
1.08 
I .78 

1911 

Lm 

5.90 
5.90 
5.90 
5.90 
6.30 
6.45 
6.43 
5.50 
5.60 
6.30 
6,30 
6.30 
6.30 
6,30 
6.30 
4.79 
4.75 
5.90 
5 
5.20 
6.11 
6.10 
6 .17  
5.91 
6.15 

5,30 
5.64 
5.66 
6.50 
6.35 
6.25 
6.25 
6.55 
6.45 
6.40 
6.40 
6.30 
6.30 
6.24 
6.15 
6.40 
6.30 
6.40 
6.50 
6.50 
6.50 
6.35 
5.40 
6 .OO 
6.20 
6.20 
6.20 
6.20 
6.20 
6.01 

1__11_ 

111 

F 

? 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .QO 
1 .oo 
1 .00 
1 .oo 
1 .oo 
1.00 
1.44 
1.50 
2.25 

? 
1.53 
1 .oo 
1 .00 
1 .oo 
1 ,oo 
i ,oo 
1 .oo 
1 .oo 
I .oo 
1.00 
1 .oo 
1 .OO 
1 .oo 
1 .QO 
1 .oo 
I .oo 
1 .oo 
1 .oo 
1 .oo 
1 -00  
1 .00 
1 .00 
1 .oo 
1 .oo 
1 -00  
1-00  
1.00 
1 .oo 
I .oo 
1.00 
1 .oo 
1 .oo 
1 .oo 
I .oo 
I .oo 
1 .oo 

Showers 

2P 

3P92A,1C 
lP, 1A, 1C 
16P,3A,lC,lK 
32P93A,2C,1K 
39P , 5A 
24P, 1A 
14P,3A,lK 
2P, 1K 
33P,3A,2C91K 
31P,3A 
2P,1K 
33P, 2A, 2C 
25P, 5A 
8P 
5P 
4P 
7P 
5P 
25P 
4 OP 
26P 
3 3P 
3 4 P  

24P,3A, 1C 
45P 
39P 
50P 4A 
60P,3A91C 
39P 6A 
32P, 2A, 2K 
49P, 3A, 1K 
77P,6A92C 
53P, 3A 
33P, 4A 
41P,2A9 1 K  
49P,5A91C 
50P95A,2C,2K 
54P,6A,lK 
23P,1A91C,2K 
38P , 1 C , 1 K 
61 P ,5A, 1 C,2K 
76P, 3A, 1 C 
80P, 9A 2K 
9 9P 2A9 1 C 1K 
108P, 1A 

28P, 1 A, 1 C, 1K 
35P, 3A 
45P, 1A, 1K 
47P,6A91C,1K 
48P,llA 
58P,7A 
99P, 3A 

lP, 1c 

18P,lC 

- 
Spor 

2 
1 
4 
1 
4 
21 
14 
I 1  
12 
1 
17 
8 
1 
21 
9 
3 
2 
5 
4 
12 
7 
13 
20 
25 
i 6  

9 
4 
11 
9 
18 
0 
3 
25 
25 
12 
6 
7 
16 
9 
8 
5 
6 
9 
9 
7 
20 
19 
2 
7 
4 
6 
2 
9 
3 
22 

__I 



ii,
 

09
 



Date 

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

Aug 13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 

Aug 14-15 
14-15 
14-15 
14-15 

Ob s 

KN 
KO 
JD 
DQR 
DPE 
0s 
RS 
PL 
GK 
DK 
DK 
DK 
DK 
DP 
AD 
FT 
RP 
LP 
GC 
FP 
0s 
GP 
GS 
GS 
GS 
GS 
GT 
GT 
GT 
GT 
GT 
GT 
GT 
PP 
PP 
PP 
PP 
AS 
AS 
AS 
AS 
AS 
DGF 
LC 
LC 
PR 
PR 
PR 
PR 
PR 
PR 
PR 
PP 
PP 
PP 
PP 

- 

111 

LOC 

6 
17 
17 
17 
17 
4 
18 
9 
15 
19 
19 
19 
19 
20 
21 
7 
8 
8 
8 
12 
4 
5 
6 
4 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

- Period 
h m - h r  01 30 02 30 

21 00 -03 00 
21 00 -03 00 
21 00 -03 00 
21 00 -03 00 
21 08 -23 30 
22 17 -03 02 
21 06 -22 25 
23 10 -02 41 
19 55 -21 00 
21 00 -22 00 
22 00 -23 00 
23 00 -00 15 
21 08 -23 40 
20 30 -02 30 
21 02 -02 34 
21 05 -01 15 
2 1  13 -01 47 
21 00 -01 47 
21 15 -00 20 
23 23 -01 43 
21 00 -03 00 
22 30 -23 33 
23 50 -00 50 
00 54 -01 54 
01 56 -03 14 
20 20 -21 00 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 
01 00 -02 00 
02 00 -03 20 
22 00 -00 00 
00 00 -01 00 
01 00 -02 00 
02 00 -04 00 
21 00 -22 00 
22 05 -23 00 
23 50 -01 00 
01 00 -02 00 
02 05 -03 15 
22 35 -00 00 
20 00 -21 00 
21 00 -22 00 
20 00 -21 00 
21 00 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 
01 00 -02 00 
02 00 -03 15 

00 00 -01 00 
01 00 -02 00 
02 00 -04 00 

86 

Teff 

1 .oo 
4.40 
4.62 
4.43 
4.00 
2.37 
4.45 
1.06 
2.83 
1.08 
1 ,oo 
0.83 
1.03 
1.63 
5 .00 
4.53 
2.62 
2.90 
3.34 
2.63 
2.33 
5.38 
1 .oo 
1 .oo 
1 .oo 
1.25 
0.67 
1 .oo 
0.75 
1 .oo 
1 .oo 
1 .oc 
1.33 
1.22 
0.72 
1-00 
1.25 
1 .oo 
0.96 
1.20 
1 .oo 
1.20 
1.42 
0.66 
0.75 
0.68 
1 ,oo 
0.91 
1 .oo 
1 .oo 
0.94 
1.25 
0.63 
0.93 
1.00 
1.17  

Lm 

5.90 
6.05 
4.50 
6.27 
6.46 
5.48 
5.37 
5.70 
5 
5.70 
6.20 
6.20 
6.20 
5.00 
5.84 
5.25 
5.13 
5,03 
5.01 
6.35 
5.35 
6.39 
5.70 
5 a 70 
5,80 
5.80 
6.00 
6.10 
6.30 
6.40 
6.50 
6.50 
6.35 
6.15 
6.15 
6.25 
6.25 
5.80 
5.80 
5.80 
5-80 
5.80 
6.35 
5 e 30 
6.00 
5.40 
6 -00 
6.30 
6,30 
6.30 
6.30 
6.30 
6.20 
6.59 
6.45 

____.__ 
F 

1.00 
1.13 
1.13 
1.13 
1.13 
1.89 
1.47 
1.25 

? 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1.02 
1 .11  
1.16 
1.12 
1 .oo  
1,OO 
1 .oo 
1 .oo 
1 .oo 
1 ,oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 - 0 0  
1 .oo 
1 .oo 
1.00 
1 .00 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
I .oo 
1 .oo 
1-00 
1 - 0 0  
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .00 
1 .oo 
1 .oo 

- 
-~ 

Showers 

43P 
5 4P 
48P, 2A 
5 3P 
80P, 1A 
25P, 1A,4K 
106P, 1K 
8P 
30P 
19P, 1A 
29P, 2C 
37P, 1C 
69P , 2A 
3QP 6K 
115P 
80P 
30P 
25P, 1A 
2 8P 
24P, 1K 
25P 
69P, 1A,36,3K 
21P, 1K 
32P 2A 
36P, 1A 
5 7P 
13P, 1A 
19P,1A,3C92K 
31P,lA,1C91K 
48P95A,1C92K 
36P, 5A, 1K 
48P, 6A 
75P94A, 1C 
38P,6A91C,1K 
11P91A,1C,2K 
34P,2A9 1K 
47P93A,2C,1K 
1 7P, 4A, 5K 
28P,4A,3C,lK 
59P,4A, 1C 
47P ,5A, 1K 
61P,4A,2C,lK 
56P, 6A, 4K 
16P, 1K 
15P 2A, 2K 
13P,2A 
21P,2A,lC,3K 
26P93A,2C,2K 
35P,7A93K 
41P,8A91C,1K 
33P, 4A, 2K 
61P,6A, 1C 

20P, 4A 
23P, 1C 
39P, 2A 

Spor  

9 
7 
0 
6 
10 
3 
22 
2 
7 
3 
8 
5 
23 
7 
22 
25 
12 
12 
14 

46 
9 
21 
9 
10 
17 
13 
3 
8 
3 
1 1  
9 
15 
16 
5 
6 
6 
10 
5 
19 
18 
10 
16 
19 
1 
3 
6 
5 
6 
13 
15 
12 
12 
5 
2 
1 
6 

- 

_y 



Date 

Aug 14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 
14-15 

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

Aug 31-32 
Sep 04-05 

07-08 
08-09 
08-09 
10-1 I 
26-27 

Oct 09-10 
09-10 
10-1 1 
26-2 7 
26-27 
26-2 7 
29-30 
29-30 
29-30 
3 1-32 

0b s 

GT 
GT 
GT 
GT 
GT 
LC 
PR 
PR 
PR 
PR 
PR 
AS 
AS 
AS 
IW 
IW 
IW 
IW 
IW 
DGF 
DGF 
KD 
KD 
KD 
H 3  

0s 
GP 
FP 
PR 
PR 
LC 
LC 
GT 
GT 
GT 
AS 
AS 
AS 
LP 
GP 
GP 
LP 
GP 
GP 
GT 
GP 
GT 
GT 
GT 
PR 
LC 
GT 
FP 
GP 
PR 

_s 

Lo c 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
19 
19 
19 
19 

4 
5 
12 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
8 

5 
5 
8 
5 
5 
22 
5 
22 
22 
22 
? 
? 
22 
3 
3 
6 

I 

Period 
h m  h n  20 30 -23 00 

23 00 -00 00 
00 00 -01 00 
01 00 -02 00 
02 00 -03 15 
22 00 -04 00 
22 00 -23 00 
23 00 -00 00 
00 00 -01 00 
01 00 -02 00 
02 00 -03 15 
23 05 -00 00 
00 00 -01 05 
01 15 -02 17 
22 45 -23 00 
23 00 -00 00 
00 00 -00 45 
01 15 -02 00 
02 00 -02 45 
22 48 -00 00 
00 00 -03 00 
20 49 -22 00 
22 00 -23 00 
23 00 -00 00 
00 00 -00 36 
22 15 -01 00 
22 00 -02 00 
21 30 -23 35 
00 00 -02 00 
02 00 -03 03 
00 00 -02 00 
02 00 -03 03 
00 00 -01 00 
01 00 -02 00 
02 00 -03 03 
00 00 -01 00 
01 00 -02 00 
02 03 -03 03 
20 12 -21 16 
21 00 -03 00 
21 00 -03 00 
21 18 -23 16 
22 30 -01 30 
21 00 -23 05 
21 10 -22 40 
19 45 -01 15 
18 38 -20 10 
18 28 -19 28 
21 38 -23 00 
00 34 -01 20 
00 34 -01 20 
19 20 -22 26 
18 30 -22 35 
18 30 -22 35 
22 19 -01 00 

87 

Tef f 

1 .oo 
I ,oo 
1 .oo 
1 .oo 
1.25 
1.45 
0.80 
0.92 
1 .oo 
1 .oo 
1.25 
0.90 
1.10 
1.03 
0.75 
1 .oo 
0.75 
0.75 
0.75 
1.20 
1.93 
1.18 
1 .oo 
1 .oo 
0.60 
2.75 
3.80 
1.83 
2.00 
1.05 
2.00 
0.50 
1 .oo 
i .oo 
1.05 
1 .oo 
1 .oo 
1 .oo 
1.03 
5.23 
5.25 
1.78 
2.63 
2,oo 
1.50 
5.10 
1.50 
1 .oo 
1.37 
0.76 
0.76 
1.00 
3.68 
3.72 
2.33 

Lm 

6.00 
6.30 
6.50 
6.40 
6.25 
6.10 
6.00 
6.00 
6.10 
6.30 
6.20 
6.50 
6.50 
6.45 
6.85 
6.89 
6.90 
6.90 
6.90 
6.25 
6.40 
5.50 
5.80 
6,lO 
6,!0 

5.98 
6.71 
6.57 
6.20 
6,20 
6.25 
6.30 
6.30 
6.30 
6.10 
6.35 
6.35 
6.45 
5.23 
6.85 
6.82 
5.60 
7.11 
6.65 
5.60 
6.45 
5.50 
5.30 
5.60 
5 -50 
5.50 
5,40 
6.15 
6,39 
6.50 

1 .oo 
1 *oo 
1 .oo 
1-00 
1 .00 
1 .oo 
1.00 
1 .00 
1 .oo 
1.00 
1.00 
1 .oo 
a -00 
1 .oo 
1 .oo 
1 .oo 
1. 
1. 
1.00 
1 .OO 
1 .QO 
1.00 
1.0 
1.0 
1 .GO 

1.03 
1.11 
1.08 
1 ,oo 
1.00 
1 .OQ 
1. 
1 .  
1 .00 
1 .oo 
1 .oo 
j .00 
1 .o 
1.11 

1 .oo 
1 .00 
1.11  
1.01 

1.03 
1 .oo 
1.21 

1.33 
1 .00 
1 . 1 1  
1.11 
1 .oo 

Showers 

9P , 3A9 2K 
24P ,5A, 2C ,2K 
33P , 3A, 1K 
25P, 1A,2K 
43P,2A, 1C 
35P,5A,lC,2K 
9P,4A,lC,3K 
llP33A,3C,2K 
29P,5A, 1C 
17P,2A, 1K 
36P, 7A 
20P,5A,2C,5K 
34P910A,1C,3K 
32P,6Ap 1 K  
5P,1A91C,2K 
27P,4A,2C93K 
23P,4A,3C,4K 
E9P,4A91C,3K 
35P 3A,2K 
17P,1A,3C93K 
50P,8Ap3C,4K 
7P,2C9 1K 
9P,  ]A, 1C 
18P, 1A, 1C 

15P, 1A,3K 
41Q98A,5C,1K 
8P 
17P,6A 
12P92A, 1K 
23P,6A 
12P,2A 
9P, 38 
9P, 7A, 1K 
16P,4A 
7P,2A, 1K 
17P98A,1C,IK 
20P 2A, 3K 

7p 7 A  
9 6.n 

6T 
10 
20 
1T 
8T 
4T 
10,1 IT 

Spor 

3 
1 1  
13 
15 
16 
1 1  
5 
8 
7 
12 
14 
17 
14 
15 
4 
14 
13 
16 
13 
18 
22 
8 
5 
7 
7 
12 
18 
19 
17 
8 
20 
10 
8 
6 
14 
16 
9 
12 
2 
62 
58 
8 
44 
9 
12 
33 
5 
3 
7 
1 
3 
6 
26 
15 
29 



88 

Date 

NOV 03-04 
03-04 
03-04 
03-04 
03-04 
0 3-0 4 
03-04 
04-05 
04-05 
0 4-0 5 
04-05 
04-05 
04-05 
05-06 
05-06 
06-07 
06-07 
06-07 
06-0 7 
06-0 7 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
06-07 
23-24 
26-27 
29-30 

Dec 03-04 
03-04 
03-04 
03-04 
04-05 
04-05 
05-06 
05-06 
05-06 
05-06 
10-1 1 
13-1 4 
13-14 
13-1 4 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 

Obs LOC I 
20 00 -21 00 
21 00 -22 00 
23  13 -00 00 
00 00 -01 00 
01 00 -02 15 
0 3  12 -05 05 
18 55 -20 00 
20 00 -21 00 
21 00 -22 00 
22 00 -23 31 
23  55 -01 00 
01 00 -02 50 
20 20 -22 32 
00 0 4  -01 16 
19 45 -21 00 
18 30 -19 30 
19 30 -20 30 
20 30 -21 30 
21 20 -22 30 
22 30 -23 30 
23  30 -00 30 
00 30 -01 30 
01 30 -02 30 
0 2  30 -03 30 
0 3  30 -05 15 
19 5 5  -21 00 
21 00 -23 00 

00 00 -01 00 
01 00 -02 0 4  

19 22 -21 00 
22 00 -00 00 
00 00 -02 00 
02  00 -04 00 
19 40 -21  00 
21 00 -00 00 

20 50 -21 50 
20 50 -22 00 
21 50 -22 50 
21 50 -22 50 
2% 00 -23 00 
22 50 -01 00 
22 50 -01 00 

23  45 -01 00 

Spor 

18 
8 
13 
8 
6 
13 
41 
7 
11 
11 
20 
23 
25 
26 
23 
5 
4 
6 
4 
2 
0 
5 
8 
10 
8 
7 
11 
10 
12 
14 
14 
23 
50 
46 

6 
24 
21 
25 
3 
17 
0 

27 
2 

23 
18 
1 
I 
0 
2 
0 
1 
1 
5 
4 
2 
0 



Date 

Dec 13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
13-14 
14-15 
14-15 
14-15 

111 

Ob s 

GP 
LC 
PR 
GP 
GT 
KD 
GT 
KD 
GT 
GT 
KD 
LC 
GP 
GP 
GP 
II 

LOC 1 Period 

89 

T e f f  

1 .a0 
0.77 
0 .77  
0.77 
0.75 
0.92 
0 .63  
0 .53  
0.50 
0.68 
0.55 
0 . 1 8  
1.58 
1.87 
1.91 

__I 

Lm 

5.70 
5.20 
5.10 
5.70 
5 .OO 
4.70 
5.00 
4.60 
5.00 
4.70 
4.30 
5.90 
5.30 
5.30 
5.50 
11111 

II 

F 

1 ,oo  
1 .oo 
1.01 
1 .oo 
1.00 
1 .oo 
1 . 1 9  
1 .oo 
1.67 
1 .oo 
1-00  
1 .oo 
1 .oo 
1 .oo 
1 .oo 
131 

Showers 

42G 
2 3G 
22G 
2 7G 
20G 
21G 
1 8 G  
1 8 G  
9 G  
16G 
6G 
6G 
9G 
21G 
1 7 G  

uadrantids 1987 in 
Glenn Ticke t  

- 
Spor 

5 
5 
4 
5 
3 
1 
3 
0 
1 
1 
0 
0 
3 
8 
9 

1111 

The observations of the Quadrantids 1987 in Belgium were severly hampered by bad weather, which was very 
nnfortunate since observing conditions were otherwise favorable. Some observers nevertheless managed to  see 
a glimpse of the Quadrantids; their results are presented. 

The  Quadrantids are one of  the three annual showers w h i c h  can reach a Z H R  of  100 
or more. This year 's  expectations were high because of  the absence of the moon. 
Moreover, the maximum was predicted for January 4 a t  4 UT w i t h  the radiant a t  
an elevation of  approximately 67". The only thing t h a t  could spoil the f u n  was 
the weather, and unfortunately th i s  was the case. Nevertheless, five observers 
managed t o  see some Quadrantids: Ghislain Plesier ( G P ) ,  Glenn Ticket ( G T ) ,  Paul 
Roggemans ( P R )  , Marc Gyssens ( M G )  and Paul Smits (PS)  . O u t  of  thef r observations , 
the follwing d a t a  were collected: 
Table 1 --- Quadrant id  o b s e r v a t i o n s  i n  Belgium, 1987. 

P e r i o d  

h m  h m  22 25 -01 00 
23 12  -00 27 

23 25 -03 25 
03  25 -06 25 
02 04 -03 44 

18 26 -21 26 
19 22 -21 25 
01 30 -02 12 
01 30 -02 12 

2.48 
1.10 

4.00 
2.83 
1.67 

2.60 
2.05 
0.70 
0.39 - 

lsll 

Lm 

6 .7  
5 . 5  

6.6 
6.6 
5.8 

6.2 
6.5 
5 .2  
5 .2  
II 

5 
1 

18 
29 
4 

24 
25 
18 
7 

ZHR 

4.8e 2.2 
6.3- 6 .3  

7.8 1.8 
10.4 1 . 9  
6.9 3 .5  

54 1 1  
55 1 1  

162 38 
113 43 

Spor 

1 2  
4 

56 

9 

9 
6 
2 
0 

- 

HR 

3.9+1.1 
10.9-5.5 

7.0 0 .9  

11.6 3.9 

4.8 1.6 
2.9 1.2 

13.0 9 . 2  

The ZHR was calculated using P = 2.5 for  the Quadrantids and  the H R  for the spor- 
adics w i t h  Y = 3. One must be very careful w i t h  the h i g h  ZHR-values obtained for 
MG and PS. The t o t a l  amount of correction factors (clouds, I m ,  zenith distance) 
i s  for b o t h  observers 6.3 and the effect ive observing time i s  rather short:  42 
and 23 minutes. 

IcuvLtcinued on page 9 4 )  
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FORWAR 
for C alculatin 
Christian Ste yaert 

Meteor reflection counts can be reduced to standard conditions in apllying the so-called observability function, 
similar to the application of the ZHR correction in visual work. The  observability function depends on many 
parameters. Hence, publishing tables of all possible combinations is excluded. Therefore, a universally valid 
computer program was written into which all parameters were entered. 

1. Forward scat ter  geornetry - - - - - - - -- -- - - -- - - -- - -- - - - 
I n  a forward sca t te r  r a d i o  
setup, transmitter T and re- 
ceiver ;i are separated widely. 
Not a l l  meteor t r a i l s  wi l l  
cause reception o f  T a t  R: the 
meteor has t o  be tangent a t  an 
el 1 i psoi d of  revol u t i  o n ,  whose 
foc i  are T a n d  R. This condi- 
t i o n  i s  n o t  easy t o  visualize. 
The reflection points are as- 
sumed t o  lay  a t  a constant 

Figure 1 --- Forward scatter radio setup height h ,  e-.g. equal t o  the 
standard value of  100 km. The 

el  1 ipsoids are characterized by the i r  semi - m i  nor axis b ,  the distance between 
their foci being fixed ( 20). 

Not a l l  values of  b w i l l  yield reflection points. This can only be found  by 
trying o u t  various values o f  b ,  the smallest value being the height of the re- 
f lection points. This leads t o  a quadratic equation, giving two or no reflection 
points. Furthermore, a f l a t  earth i s  assumed, as jus t i f ied  by Hines a n d  P u g h  ( 1 ) .  
Following MeeKs and James ( 2 ) ,  the projections o f  the reflection points on the 
earth i s  shown i n  a rectangular coordinate system with the receiver a t  (-0,O) 
and the transmitter a t  ( 0 , O ) .  (Figures 2 and 3)  

Figure 2 --- Shower locus of 
the Geminids at 2lh UT on Dec 
13, 1987. The observer (51"  N, 
4" E )  has a 4 elements Yagi 
antenna. The azirnuth 37' = 270" 
and h = 100 km. The radiant's 
elevation is 36". The other 
features of Figure 2 are ex- 

x plained in the text. 

Figure 3 --- Same picture as 
in Figure 2 for the n-Aquar- 

0 / ids at gh UT on May 5, 1987. 

features of Figure 3 are ex- 
plained in the text. 

-, /~ 7; 
0 

H 
-0' The azimuth RT = 0" .  The other 

0 . . 
I 

x 
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The elements determining the locus of the ref lect ion ponts are:  
- the distance R-T ( =  20); 
- the radiant elevation; 
- the difference i n  azimuth between radiant and t ransmit ter .  

2 .  Received power 
The power received a t  R i s  a complex function: 
------------ ---- 

PR = P G G H(b)q2A3 T R T  

in which: PT: transmitted power; 
GT: gain transmitt ing antenna in the direction of the meteor; 

gain receiving antenna in the direction of the meteor; 2$) : the geometrical function; 
q: electron l i n e  density;  
A :  wavelength. 

(We consider only underdense meteor t r a i l s ,  as observed w i t h  s u f f i c i e n t l y  sen- 
s i  t i  ve equipment. ) 
We have furthermore: 
- The transmitted power pT i s  kept constant.  
- The gain I;, of the transmitt ing antenna poses a problem. A given (commercial) 

transmission might be directed t o  a s p e c i f i c  area.  Reflections near the re- 
ceiver a re  more r e l i a b l e ,  as these occur w i t h i n  a more r e s t r i c t e d  angle, as 
seen from the t ransmit ter .  GT i s  always taken t o  be 1. 

- GR i s  a function of the horizontal and  ver t ical  angle from the axis of the 
antenna t o  the direction of  the meteor. This function can be approximated for 
the common Yagi antennas The more elements a Yagi antenna has the narrower 
the beam i s  i n  which re f lec t ion  will  be captured. 

- H(b)  can be expressed i n  Rl, R,, Q a n d  a ( see  Figure 1 ) .  

- PR has t o  be summarized over the whole locus. The values indicated a t  some 
points i n  Figures 2 a n d  3 are  proportional t o  pR. Theoretically,  we have t o  
evaluate the l i n e  integral  : 

h/ = ! PRds locus  

This i s  not a t r i v i a l  matter, as the points of  the locus are n o t  f o u n d  i n  the 
correct  sequence. E . g .  the points marked P and P' in Figure 2 belong t o  the 
same value b = 230 k m .  The locus i s  not necessarily single-valued in 3: or y ,  
hence no sorting on these coordinates can be performed. Instead, we calculat-  
ed f o r  each point the auxi l iary angle $ f o r  the direction ?,-reflection p o i n t ,  
where 2 i s  i n  the direction of the r a d i a n t ,  a t  a distance 20 of 0. This 
guarantees a correct  numerical approximation of the integral  ( 2 ) .  For these 
auxi l ia ry  constructions,  see a l so  Figure 3 .  

3 .  Number o f  ref lect ions 
The ultimate purpose i s  t o  t r a n s l a t e  the t o t a l  average received power 
correction fac tor  on the number o f  observed re f lec t ions :  t h i s  i s  the ultimate 
observabi l i ty  function. From (I) and ( 2 )  i t  follows: I 

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

or:  
q " &  

M a - l o g  q 

Furthermore, we use the relat ionship:  
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where M represents the absol  ute visual magnitude . 
Final ly ,  the stream charac te r i s t ic  r comes i n t o  play: 

where N i s  the cumulative number of observed meteors up  t o  magnitude M and no 
i s  a measure for the stream a c t i v i t y .  The observabili ty function computed w i t h  
FORWARD i s  proportional t o  r M .  Hence by d i v i d i n g  the number of observed ref lec-  
t ions by the value given by the propability function, we obtain a comparable 
measure for the a c t i v i t y  of the stream d u r i n g  the observation period. Tables 1 
t o  3 ,  below give some examples of these values. 

Table 1 --- Observability function for a 4 elements Yagi antenna at an elevation 
of 90" (20 = 900 km) as a function of the difference in azimuth bet- 
ween the radiant and the transmitter (horizontally) and the height 
of the radiant (vertically). 

h(,~)l 0" 15" 30" 45' 60" 75" 90" 105" 120" 135' 150" 165" 180" 

80' 
70" 
60 " 
50 " 
40 " 
30" 
20" 
10" 

3 2 0 0 0 0 0 0 0 0 0 0 0 
47 46 44 33 30 22 14 5 0 0 0 0 0 
76 76  7 2  57 54 44 33 22 10 0 0 0 0 
89  88 82 70 64 55 44 31 20 7 0 0 0 
8 3  86 80 64 62 5 3  44 36 25 14 1 0 0 
61 67 54 56 49 46 41 35 26 1 7  6 0 0 
37 43 34 35 36 33 30 27 2 2  17 8 0 0 
1 2  12 16 1 7  1 7  16 16 15 13 1 1  7 9 0 

Table 2 --- Same as Table 1 ,  for an antenna elevation of 60' 

0" 15" 30" 45" 60" 75' 90" 105" 120" 135" 150" 165" 180" 

80' 
70 " 
60 ' 
50" 
40" 
30 " 
20" 
10" 

0 0 0 0 
0 20 46 72 

65 7 2  95 116 
115 119 130 141 
138 142 145 146 
132 139 138 129 
107 115 109 97 
59 67 59 52 

25 
92 
130 
146 
142 
121 
88 
46 

40 51 60 66 72 106 113 106 
105 113 118 119 120 146 143 134 
138 142 143 142 169 161 155 140 
147 147 147 147 170 163 155 145 
139 138 137 137 160 156 148 130 
116 114 114 115 139 138 132 107 
83  81 81 84 103 108 105 82 
44 42 43 45 56 60 63 47 

Table 3 --- Same as Table 1 ,  for an antenna elevation of 10" 

(o)I 0" 15" 30" 45" 60" 75" 90" 105" 120" 135" 150" 165' 180' 

80 " 
70 " 
60 " 
50" 
40" 
30" 
20" 
10" 

0 0 0 0 0 2 9 18 21 1 7  0 0 0 
0 23 59 99 135 162 181 196 205 212 266 275 258 
34 58 104 147 178 199 213 224 233 287 284 284 266 
79 80 134 170 192 204 213 222 231 281 281 279 2 7 1  
1 1 7  119  150 174 183 188 193 200 209 256 262 261 241 
143 144 151 157 156 155 156 161 1 7 1  217 226 227 195 
133 137 129 122 114 110 110 113 121 155 169 177 148 
84 90 78 67 61 58 57 58 63 80 92 102 81 
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When some U-values are zero, no specular reflections of this  stream under the 
given conditions can be observed. The best observing conditions occur for elev- 
ations of the radiant between 40" and 60". Some communication setups t ry  t o  take 
advantage of these maxima ( h o t  spots) .  
The vertical antenna setup has the leas t  sensi t ivi ty ,  b u t  has other advantages 
i n  terms of constant observing conditions and minimizing interference. 

4.  Backscatter 
The same program can also be 

260 used for  backscatter (by p u t -  
240 ting 20 very small), or track- 
220 i n g  (antenna direction i s  90" 
mo from radiant, azimuth antenna 

= azimuth radiant + 180"). For 
an example, se 

-------------- 
a0 

180 

160 

140 

120 ing for the Perseids (20 = 
100 900 km, azimuth antenna = 270') 

Figure 4 --- Example of track-- 

for an observer at 51"N and 
4' E. Horizontally is the time 
in UT and vertically the obser- 
vability function. 

80 

60 

40 

20 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
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6 . M .  Kristensen 

In 1986, Kristensen observed 34514 reflections, during daily observations which lasted at  least 6 hours. 

In 1986, I observed 4385 
1-73 hours and registrated 

34514 signals.  I l i s ten 
hours per day. 

150 
1 2 5  Only 23-25 June and 8-9 
100 September are lo s t .  In 

t h e  ~ i ~ g r a m ,  the maximum 
0 7 5  hourly rates fo r  each day 
050 are plotted.  The diagram 
I c o r r ~ s ~ o n d s  very we1 1 0 2 5  with the smal? and  major 

000  meteor showers a 
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Ny eyui pment consists 
d ig i ta l  tuning. I use a 8-elements Yagi antenna ( 5  directors and 2 re f lec tors ) .  
The direction of  my antenna i s  most of the time due south and  35" above 
the horizon. I l i s ten on 100.50 MHz t o  100.65 MHz. Most o f  the other frequen- 
c ies  a re  used by local r a d i o  s ta t ions.  

o f  a SONY STR-VXlOL stereo/FM-AM receiver w i t h  

About the Ursids 
We received a few l e t t e r s  regarding the 1986 Ursid outburst. 
Gary W. Kronk frotx Collinsvil le,  I l l i no i s ,  USA wrote: Luc Gobin'n d & e c ; t i a ~  06 
;the Uaih wah unpeciaeey iv t tenuf ing .  D u n i ~ g  my hueQcvtch on m&eatL a h o w m  1 
hud no;ted ;that t h e  Lmguk  o u t b u n n a  06 khe U h h i h  hud o c c m e d  i n  7945 and 
1913.  WA indicated a p e n i a d  06 74 g e m ,  which CeoneRy mGLtched t h e  13.1 p e ~ o d  
04 ,the Un,l id 'n  pate& cam& T W e ;  howeven, baa3 outbwtLs;tn cume n i x  g e m  U @ e h  
t h a t  cam& hcld p a a e d  pc.kihe&o~! Puning e d y  Decembeh f Clad detr;ted a 
@Len& i n  my couvLtny Xu a p o n a i b l e  oi.&bum;t. A dew o b a e t v a k i o M  Wehe ayuh-  
ed wkich c v n d h e d  khe g e n e m y  accepted view 06 a s h p  incheahe i n  ackiviky 
on ,the 2 2 ~ d ,  b u t  no abnehveh con&thmed my pnedi&on 06 abnonmd aCkivLty. 
Gobinla d&ec;tian wah u weRcome s i g h t .  Go6in'a o6hetvakioul h a  been included i n  
my compl&ed book on me-teon a h o w m  (a should be pubRinhed bedate ,the end 

ARC! George SpaZd$ng, Oxon, E~gSand, GI?, wrote tc! 11s: 1 have one. mohe n& 0 6  ut- 
a i d  du;tu doh you. They me @om Skeven Pkipps i.i~. Rugby, Wamichkir le ( 5 2 f 3 4 5  Iv, 
1 + 2 8 1  W) and obkcLined on Decembuz 2 2 - 2 3 ,  1 9 8 6 :  

o d  khe yecut). 

P e r i o d  1 T,ff 1 Lm 1 F 1 Urs ISpor/ Tot 
I I I I I I 

10 h m  21 59 -23h34mI 1.58 I 5.0 I 1.05 I 8 I 2 ! 
00 27 -00 32 0.08 2.00 0 
00 42 -01 11 0 .48  1 z:: I 1.05 1 1 3 1 

Table  1 --- Magnitude d i s t r i b u t i o n  o f  t h e  Quadrant ids  1987 i n  Belgium 
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Australia 
Je$ Wood 

T h e  results of the 7-Aquarid watch in Australia are presented. 

Poor weather greatly affected the 1986 Australian Q - A  uar id  watch, A1 t h o u g h  a 
huge project t o  monitor the stream had been planned, uch of the month  of May 
was cloudy i n  the areas of the country where our observer l ive.  Observations 
therefore could only be made on 6 nights during the gerio of  n-Aquari d acti  v i  t y  , 
13 people took pa r t  in the 1986 n-Aquarid watch. They were as follows: 

J e f f  Wood, K a t r i n a  M i t c h e l l ,  Andrew Whitney, P e t a  F i t z g e r a l d ,  Meeghan 
Clay,  Ricky Maloney, Jeremy Nelson, Darren Anthony, Br ian  Macauley, 
John Goldsmith, J u s t i n  hlhitney, Shane Smith,  Robert  McLaughlin. 

Below are our observational resul ts :  
Table  I --- ZHR-values of t h e  n-Aquarids 1986 

14,35 c 0 . 6 2  
26 .48  4 . 3 2  
32.90 4 . 9 4  
45.75 0 . 5 4  
2 7 , 5 4  1.97 

3.01 * 49 

I 

T a b l e  2 --- Magnitude d i s t r i b u t i o n  o f  t h e  n-Aquarids 1986 in A u s t r a l i a  

The average magnitude was 2.46. For the mete 
o f  2.32 was obtained. 31.96% o f  the Q-Aquari 
of short duration w i t h  none las t ing longer t h  
distribution i s  for 156 Q-Aquarid meteors o f  

Red: 1 . 2 8 %  Orange: 4 . 4 9 %  Green: 1.92% 
Blue : 5.77% White: 47 .44% Yellow: 39 .10% 

(covLtinued fpzarn puge 941 

Ta-bl.e 2 --- Magnitude d i s t r i b u t i o n  of t h e  s p o r a d i e s  d u r i n g  t h e  Quadrant ids  1987 
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Brazil 
Gil berto Kl ar Re nner 

The results of the 7-Aquarid watch in southern and northeastern Brazil are presented. 

The members of the Uniiio Brasileira de Astronomia ( U B A )  t h a t  live i n  Porto Ale- 
gre and Fortaleza, respectively i n  southern a n d  notheastern Brazi 1 ,  observed 
once more the n-Aquarids. The observations were o b t a i n e d  by groups of two or 
more participants working i n  a same s i t e .  Only on May 3 and 4 ,  groups of  obser- 
vers in southern Brazil observed i n  different s i t e s .  Though a l l  persons made 
magnitude estimations only those of four  of them were used. 24.30% of these 
meteors showed t ra ins .  The brightest n-Aquarid appeared on May 5 in Sagittarius 
and Scorpius and had  a magnitude of -3. 
The participants were: 

Southern Braz i l :  Darlan Morais (DM) , C l a r i c e  Azevedo Machado (CAM), 
Luis  Antonio da S i lva  Machado (LASM), Luiz Augusto L e i t s o  da S i l v a  
(LALS), Onofre DBcio Dalgvia  ( O D D ) ,  Lufs Antonio Reck d e  Aradjo 
(LARA), H i l d r i o  JosB Nunes (HJN), CBsar Augusto da S i l v a  Sommer 
(CASS), G i l b e r t 0  Klar Renner (GKR). 

Northeastern Braz i l :  P l i n i o  Coelho de Arafijo (PCA), Eddie William 
de Pinho Santana (EWPS), E d i s i o  Oliveira Rocha (EOR). 

Table  1 --- The n-Aquarids 1986 i n  southern and n o r t h e a s t e r n  E r i z i l l  

Date (UT) 

May 01 

May 02 

May 03 

May 04 

May 05 

Obs . 
DM 

LALS 
GKR 
HJN 

LARA 
LASM 

LALS 
DM 

LASM 

LAL S 
GKR 

LASM 
CAM 

CAS S 
H J N  

LARA 

GKR 
DM 

LASM 
CAM 
ODD 

LALS 

GKR 
DW 

P e r i o d  (UT) 

h m  07h00m-08 45 
08 15 -08 45 
0 7  00 -08 00 
07  00 -08 45 
07 00 -08 45 
07  00 -08 45 

07  00 -08 30 
07 00 -08 30 
07  00 -08 30 

06 45 -08 45 
06 45 -08 45 
06 45 -08 45 
0 6  45 -08 45 
06 30 -07 30 
06 45 -07 30 
06 30 -07 30 

07  00 -08 5 3  
07 00 -08 53 
07 00 -08 53 
07  00 -08 15 
06 30 -08 45 
06 30 -08 45 

06 15 -09 00 
06 15 -09 00 

1.50 
0 . 5 0  
1 .oo 
1.50  
1 .50  
1.50 

1.50 
1.50 
1.50 

1.75 
1 .75  
1.75 
1.75 
1 .OQ 
0.75 
1 .oo 
1.63 
1.63  
1.63 
1.25 
1.85 
2 .oo 
2.50 
2.50 

I__ 

Lm 

5.25 
5 .15  
5 .10  
5.15 
5 .OQ 
5.30 

5.25 
5.30 
5 .25  

5.10 
5 .20  
5 . 2 0  
5.15 
5.05 
5.15 
5 . 2 0  

5 .50  
5 .50  
5 , 5 0  
5 .50  
5.45 
5.45 

5.50 
5.50 - 

2 
1 
1 
4 
5 
3 

4 
4 
7 

1 1  
12 
14 
13 
5 
3 
8 

24 
2 8  
39 
14 
23  
15 

42 
56 
1111 

ZHR 

6 . 9  2 4.8  
9.2 + 9.2 
6 , 7  6.7 

- 
1 5 . 2  
2 1 . 4  

9.9 

13.6 
12.9 
2 3 . 7  

38 
38 
45 
43 
37 
30 
58 

56 
66  
91 
49 
50 
2 9 . 9  

77 
103 

7.6 
9.9 
5.8 

6.9 
6 . 4  
9.0  

1 2  
11 
12 
12 
17 
17 
20 

1 1  
12 
15 
13 
10 

7 . 8  

12 
14  

Spor 

8 
3 
10 
I0 
1 2  
11 

14 
10 
1 1  

6 
9 
14 
5 
8 
2 
9 

9 
9 
17 
6 
75 
16 

19 
12 

'The ZHR-values were computed by t h e  e d i t o r  u s i n g  r = 2.3  as t o  allow comparison 
w i t h  t h e  r e s u l t s  communicated by J e f f  Wood. 
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Date (UT) 

May 05 

May 06 

May 07 

May 08 

May 1 1  

Obs. 

LASM 
CAM 
P CA 

EWPS 
EOR 
EWPS 
E OR 
P CA 

P CA 
EWPS 

GKR 
LASM 

DM 
CAM 
ODD 

LALS 

ODD 
LALS 

06 15 -09 00 2.50 
06 15 -07 45 I .40 
0 6  I 5  -07 45 1.40 
06 15 -07 45  1.40 

06 10 -07 30 
06  10 -07 30 
06 10 -07 30 

1.21 
1 . 2 1  
E . 2 l  

0 7  15 -07 40 

06  30 -07 30 
06  30 -07 30 
06 36 -09 0 0  
0 6  30 -09 00 
06  30 -09 00 
0 8  00 -09 00 

0 .95  
1 .oo 
2.50 
2 , 5 0  
1 80 
1 .oo 

07 45 -09 0 0  
07 45 -08 45 

ZHR 

127 + 16 
94 13 
6 8  13 
60 12  
53 1 1  

57 13 
60 14 
79 18 

57 15 
30 11 

57 13 
6 13 
6 4 , 1  7 .6  
6 0 . 3  8.1 
6 1 . 4  8 .4  
51 11 

4 3 . 9  8 . 3  
34 .8  4 , 5  

- 

Spor 

28 
12 
12 
6 
6 

15 
15 
18 

10 
9 

12  
22 
33  
46 
87 
10 

6 2  
16 

Table 2 --- Magnitude d i s t r i b u t i o n  of the n-Aquarids in B r a z i l  

Yellow 54.41% Blue 4 . 6 8 %  Green 
White 39 ,512  Orange 1,122 

Below are theFinnishobservations of the Orionids, Taurids, Leonids and Geminids in November and December 
1986. 

During November and December 1 ded, among which 1 
Orionid, 3 Leonids, 32 Taurids ma~nitude for the 
Geminids was 2 . 1 2 .  The ~ b s ~ ~ ~ ~ ~ s  were: 

Ism0 Luukkonen ( I L ) ,  Marko Riikonen (MR) Markku Nissinen ( M N i )  , 
Teemu Hankamgki (TB) Leo Rajala (L 

On the  next  page, the results o f  t 
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T a b l e  --- F i n n i s h  o b s e r v a t i o n s  o f  O r i o n i d s ,  L e o n i d s ,  T a u r i d s  and Geminids 

Date 

NOV 03-04 
0 3-0 4 
03-04 
07-08 
09-10 
11-12 
12-1 3 
03-04 

Dec 02-03 
04-05 
06-0 7 
06-07 
11-12 
13-14 

- 
Obs. 

I L  
MR 

MNi 
TH 
TH 
LR 
LR 
TH 

LR 
I L  
I L  
I R  
MR 
MR 

P e r i o d  

h m  h m  18 56 -21 16 
1 7  27 -20 18 
20 31 -21 5 3  
16 10 -18 00 
16 05 - 1 7  15 
15 20  -16 45 
00 50 -03 00 
16 05 - 1 7  30 

17 00 -18 30 
20 33 -21 25 
20 40 -23 36 
01 55 -04 30 
20 30 -04 01 
22 05 -05 07 

- 
T e f f  

2.30 
2.70 
0.95 
1.62 
1.12 
1.32 
2.05 
1.05 

1.43 
0.80 
2.65 
2.45 
7.22 
6.93 

- 
Lm 

6.35 
6.30 
5.34 
5.90 
5.50 
5.82 
6.24 
6 .OO 

6.00 
6.20 
6.25 
6.27 
5.74 
5.55 
s_sl 

- 
F 

1 .oo 
1 .oo 
1.25 
1.05 
1.03 
1 .oo 
1 .oo 
1.05 

1 .11  
1.11 
1.11 
1 .oo 
1 ,oo 
1 .00 

I_ 

1_1 

ada - Tauri 
Peter Brown 

II 

O/L 
_I_ 

1 
0 
0 
0 
0 
0 
3 
0 

0 
0 
0 
0 
0 
0 

.1111 

111 

lau 

7 
9 
1 
3 
3 
2 
8 
2 

1 
0 
0 
0 
0 
0 

- 

111 

- 
Gem 

0 
0 
0 
0 
0 
0 
0 
0 

0 
1 
7 
9 

50 
167 

- 

111 

- 
S p o r  

22 
11 
2 
10 
7 
12 
26 
8 

10 
7 

32 
46 
56 
26 

- 

__. 

Below are the results or' Canadian meteor observations between November 15 and December 15, 1986. 

Observing over th i s  l a s t  month has been quite good. 
missed altogether this  loss was def ini t ly  offset  by a fantast ic  Geminid peak 
ni g h t .  
Starting o f f  the period, besides losing the Leonids, November 21  was clouded o u t  
and I d i d  no t  get the chance t o  check and see i f  any meteors were produced from 
the Monocerotid stream which was seen t o  be active a t  t h i s  time period l a s t  year. 
Future years may be more p r o d u ~ t i v e ~  as i t  now appears l ikely t h a t  Olivier 's  
10 year period for th i s  shower has been confirmed I 
caught too  many showe~ members an 
The f i r s t  session I had i n  t h i s  period occured on Novembe~ 28-29 a t  the dark 
s i t e  near Maqua lake. 
below 6.0 ,  even w i t h  m i l d   aurora^ interference t o  the North. This session went 
on for six non-stop hourss i n g  my previous record of  six hours. 
n i g h t  was mainly provided the Taurid complex, which was s t i l l  producing f a i r  
rates.  In the l a s t  hour o he session I obtafned the highest Taurid rate of 
the year, 5 Taurids i n  one hour  between 07h25m-08h25m UT. 
these were also my l a s t  T a u r i d  members for  1986, 
Weather prevented any more observing for the remainder of  November, and the f i r s t  
p a r t  o f  December. However I geared up for the Geminid peak, even though i t  would 
be under heavy moon conditions. Th 12-13 turned o u t  t o  be much of a bust with 
observing confined t o  my backyard nder a limiting magni tude  of 4 . 2 ,  my worst 
i m  hourly count i n  1986. uch of this was contributed by h i g h  clouds, which scat-  
tered the already b r i g h t  o o n l i g h t .  Even so I managed t o  catch 8 mets, 6 of  them 
Gemi n i  ds . 
The 13-14 started off l o o k i n  great, and  for a change stayed t h a t  way. We headed 
o u t  t o  the dark s i t e  a t  a b o u t  9:3O p.m. local time and arrived i n  time t o  s t a r t  
counts a t  10:40 p.m. local time. A t  the onset of the session i t  became clear  t ha t  
even the b r i g h t  Moon could n o t  hide the splendor of  the Geminid peak, w i t h  hour- 
ly combined counts of Gems and sporadics reaching as much as 33 on th i s  n i g h t .  

Although the Leonids were 

robably would n o t  have 

Under a moonless sky, the l i m i t i n g  magnitude dropped t o  

Activity that  

Fittingly enough 
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My peak Geminid rate  came f om Q7h40m-08h O m  UT with 28 b seen i n  t h a t  hour. 
A t  llh15m UT I was treated o a -5 Gemini f the radiant. I t  
was a wonderfu~~y be t i fu l  shade of blue, and l a s t  0 . 6  seconds. I t  was also one 
of the few Geminids 
1 imiting magnitude c 
as are ~ a ~ n i t u d e  d i s t r  
T h i s  session was a rec s my longest session 
ever, lasting 6.5 hour ber o f  meteors I have 
ever seen i n  one session: 'led the number o f  Geminids 
I had seen in total  

l e f t  a train.  Unfor~una~ely due t o  m o o ~ ~ i g h t  and poor 
ions, mean ~ a ~ ~ i t ~ d e s  for th i s  year are very unreliable, 
tions for the ~ ~ ~ i n i d s ~  

compared t o  l a s t  year. 
Table 1 --- Hourly counts  November 15 - December 15, 1986.  

Date 

NOV 28-29 
28-2 
28-29 
28-29 
2 8-2 9 
28-29 

)ec 12-13 
13-14 
13-14 
13-14 
13-14 
1 3 - ! 4  
13-14 
13-14 

Per iod  (UT) 

h m  h m  02 25 -03 25 
03 25 -04 25  
0 4  25 -05 25 
05 25 -06 25 
06  25 -07 25  
07 25 -88 25 

06 26 -07 2 
05 40 -06 40 
06 40 -07 40 
07 40 -08 40 
08 40 -09 40 
09 40 -10 4" 
10 40 -11 4 
I I  40 -12 4 

0 . 9 9  
0 . 9 3  
0 , 9 9  
0 .96  
0 .92  

.9 
8 .98 

Lm 

6.1 
6 .  I 
6 .O 
6.1 
6.1 
6 - 0  

4 .2  
4 * 9  
4 . 9  
4 .8  
4.7  
4.7  
4.9  
4 .9  

F 

1 .0 
1 ,0 
1.0 
1 .O 
1 .o  
1 .o 
1.7 
1 .  
1. 
2 .  
2 , 5  

1.2 

- 

1 c  
6 . J  

Tau 

2 

0 
2 
1 
5 

0 
0 
0 
0 
0 
0 
0 
0 

Table  2 --- Magnitude d i s t r i b u t i o n  of t h e  Geminids. 

Mon 

0 
._____ 

0 
0 

0 
0 
I 
0 
0 
0 
1 

Gem 

0 
0 
0 
0 
0 
6 

26 
16 
28 
2 3  
20 
22 
15 

Spor  

3 
10 
10 
7 
8 
10 

2 
1 
3 
5 
10 
i 0  
7 
4 

___sl 

a t r a i n .  O f  the 

White: 25 a 7% Orange : 20 .OX 
Yellow: 39.0% Blue : 1 7 . 1 %  

All sessions we 023 i26 ' '  N ,  l ,11°16i2 xcept the 12- 
13 session whi c cmurray (56'43' N ,  111' 
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T irs 
Trond Erik Hillestad 

The  first Norwegian meteor camp was held in Kristiansand during the Perseids in 1986. Ten Norwegian amateurs 
participated during a week with clear skies most of the time. The meteor camp was a success, and a new one 
i5 planned for August 1988. 

Norwegian amateur astronomers face several problems, One problem i s  the geograph- 
ical distance between them, which i s  often very large. They seldom get t o  see 
each other, there i s  l i t t l e  exchange o f  experience and observational results.  
Many amateurs pay l i t t l e  attention t o  astronomy. Interest  in astronomy has a l -  
ways been rather low i n  Norway, and there are few people t o  j o i n  the existing 
amateurs. 
I t  i s  f a r  more interesting t o  work in group compared t o  observe alone since i t  
i s  possible t o  discuss problems, improve observing methods e t c .  The successful 
meteor camps and gatherings t h a t  have been arranged i n  mid- and  southern Europe 
t h r o u g h o u t  many years inspired us t o  arrange a camp d u r i n g  the Perseids i n  1986. 
One of the goals was t o  b r i n g  people interested in astronomy together. The pre- 
parations for the meteor camp star ted i n  April. 
One of the problems we had t o  face d u r i n g  the preparations for the camp, was the 
high northern la t i tude of  the country; Norway i s  situated between 58" and 71"N.  
This implies very short summer nights. Even a t  58"N, one can observe only four 
hours around mignight in mid- ust. This time i s  reduced t o  three hours a t  60" 
N (ir;cluding f a i n t  dusk ii.l t h  Serious observing ( w i t h  limiting magnit- 
ude of  6.0 or bet ter)  cannot ou t  north of 63" N .  A t  68" N, stars are 
hardly visible a t  a l l ,  t h  sun being only 6' below the northern horizon a t  mid- 
night. Consequently, the amp had t o  be arranged i n  the southernmost parts of 
Norway. 
Kri s t i  ansand was chosen or the meteor camp. I t  i s  a c i ty  a t  the sunny south 
coast of Norway, and a very p 
lat ion i s  around 50000 a n d  t 
can be f o u n d  within some 500 km. The c i ty  i s  located a t  5 8 y 2  N an 
meteor camp started on Saturday, A u g u s t  9, and lasted one week. 
A t o t a l  of  ten amateur a s t r o ~ o ~ e r s  ? a r t i ~ i p a t e d  a t  the ~ e t e o r  camp: F i n n  Gunder- 
sen, Kai Gaarders Lars Trygve Heen, Geir Jakobsen, Terje Larsen, Tor Vidar Lian,  
Torstein S a n d v i k ,  Kai Stokkeland, Magne Svanemsli and the author. Some of them 
could only stay for a day o f  two, b u t  most people joined the camp for the whole 

r o f  us lived i n  a cabin a t  a camp s i t e .  Practical problems were s o l v -  
ed i n  the cabin. Discussions also took place in the cabin. Two persons lived a t  
other places, while the r e s t  (4)  lived i n  Kristiansand. These four helped selec- 
t i n g  observing s i t e s ,  and provided transportation from the camp s i t e  t o  the ob- 
serving s i t e .  Assistance from local amateurs was a necessity for the camp, since 
many o f  us travelled t o  Kristiansand by t ra in ,  and  were n o t  f a m i l i a r  w i t h  local 
observing s i t e s  I 
The meteor camp was a great succes in many ways. I t  was very important  t o  t a l k  
t o  other meteor workers, We were able t o  discuss problems, theories,  views, ex- 
change resul ts  and  ex erience, learn a b o u t  each other 's  observing routines and 
together improve them a l l  lectures were held by the au tho r :  "Introduc- 
t i o n  t o  Meteor Astrono teor Observations" ( i  ncl u d i n g  photographi  cal 
techniques and  the use of  a cassette recorder), "'Fatigue i n  Visual Meteor Ob- 
serving" (from WGN 2 3 : 3 ) ,  "The Effect o f  L m ,  Cloud Cover a n d  Radiant Distance 
on Hourly Rates", "'How t o  Calculate L m ,  Cloud Cover, Hourly Rates ( b u t  n o t  Z H R )  , 
Magnitude distributions"3 e t c .  We could o f  course have arranged more lectures, 
and had higher level i n  them. However, most observe~s i n  Norway are rather 

lace t o  spend the summer holiday. The popu-  
i t y  of  a l l  the people (and  astronomers!) 
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inexperienced. I' 

any advanced pro  
in te res t  i n  a s t r  
schedule for eac 
participants enj 
Observations wer 
All nights had c 
had an i ~ d i v i d ~ a  
the Perseids had 
several observers c o ~ ~ ~ ~ d  
Four amateurs had eamer 
o f  52.4 hours. F 
results:  9 obser 
a tes .  This gives 
have given betwe 
meteors. The res 
report on the Pe 
back cover). 

Table  I --- Visual  r e s u l t s  o f  the Norwegian metear camp 

Aug 09-10 

I, 1-12 
12-13 
13-1 4 

T o t a l  

11*3  
3 . 2  

13,8 
2 0 , 9  
16 .  

65.9 

Table  2 --- Overview of t he  photographic  r e s u i t s  of t h e  No-megiant Meteor camp 

A total  of  seven c 
i n g  from the me 
by dew on the c 
around 2 G ° C - 3 G 0  
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Where to i e rovence? 
Paul Roggemans 

Sky conditions are excellent in the Haute-Provence, in the South-East of France. Alternatives to  find a place 
to stay suited for (meteor) observation are discussed. 

Puimichel; i t  became famous for i t s  excellent sky conditions f o r  meteor obser- 
vations. Indeed the Haute-Provence, a region in the southeast o f  France i s  a 
favorite area for European astronomers because of  the exceptional large number 
of transparant da rk  nights each year. The region i s  well protected from At lan t -  
i c  depressions and perturbations covering most parts of  Europe. I t  i s  surround- 
ed by mountains and these geological obstructions guarantee excellent sky con- 
d i t i o n s .  A house was b o u g h t  by two Belgians i n  1982 t o  b u i l d  an observatory 
where amateurs could stay.  Plans were made, observations were carried o u t  i n  
very primitive circumstances. Hope grew among sc ien t i f ic  minded amateurs t o  be 
able to  work a long  observing programs on variable s t a r s ,  comets, meteors. A 
project on photometric work a d a meteor observatory were planned. Unfortunately 
Puimichel became p o p u l a r  am on^ ordinary vis i tors  and tour i s t s .  An observing 
program i n  the summer of 1986 was frequently disturbed by these people. The vi- 
s i t o r s  often requested the observers t o  give some explanations about  the i r  work. 
Popularization i s  n o t  our aim during such observing programs and  we thus regret 
that  observers are expected t o  be helpful t o  the public. I t  seems t h a t  Puimichel 
becomes a public observatory and thus of  l i t t l e  use for amateur observations. 
We are afraid t h a t  these prob~ems will get worse in the future so we t r ied  t o  
f i n d  another possibil i ty t o  stay in the Haute-Provence, t o  escape from the dis- 
turbance by the public. A Frefich organization offers kundreds of  houses available 
for one or two weeks. I t  i s  rather inexpensive t o  rent these and many of  them 
are excellent residences for as ronomical ac t iv i t ies .  The houses are complete 
w i t h  kitchen, d i n i n g  room, s lee  i n g  roomss bathroom e t c .  for 3 up t o  8 persons. 
The advantages o f  th i s  a ~ t e r n a ~ ~ v e  are: 

- very cheap: your stay will cost less  t h a n  50% o f  a stay in Puimichel; 
- very comfort able^ - you w i l l  n o t  be d i s t  y vis i tors  or other residents. 

The disadvantages are: 
- you have t o  pre r meals by yourself,  pe pen sated by the extremely 

i t  7’s much cheaper t o  drive south by car w i t h  three per- 
(50% of the price by t ra in) ;  

- telescope users have to  b r i n g  along the i r  own instrument, b u t  th i s  guaran- 
tees the a v a ~ ~ a ~ i l i t y  of  a telescope. 

As long as Puimichel i s  overboo~ed by tour i s t s ,  amateurs may save the i r  observ- 
ing f a c i l i t i e s  and  continue t o  execute observing in the Haute-Provence. Plans 
for a meteor observatory or ~ h o t o m e t r ~ c  work in Puimichel were cancelled. Infor- 
mation on the available res iden~es  can be obtained from: 

Maison du Yourisme 
Le Rond Point 
F-04000 Digne 
France 
t e l ,  (33192 32 52 39 

We advise you t o  make a r r a n ~ e m ~ n t s  w i t h  
g roup  o f  3 t o  8 o b s e r v ~ r s ~  

ther amateurs, as t o  go south w i t h  a 



VVS Werkgroep eteoren - Meteor 

Werkgroeeleider - Director 
Paul Roggemans, Dellingstraat 25, 9-2800 Mechelen 
t e l .  015/41 04 43 

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

Visuele sect ie  - Visual Subsection 
Glenn Ticket, Koninginnelaan 11, 8-8470 De Panne 
t e l .  058/41 42 18 

_ - - - L - - _ - - - - _ - - _ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ C _  

Radio-sectie - Radio Subsection 
Jeroen Van Wassenhove, ' s  Gravenstraat 66, B-9730 Nazareth 
t e l .  091/85 61 09 

_--___--_---I_--_-------------- 

Rekensectie - C o m p t a t i o n a l  Section + PMDB 
Christian Steyaert, Poelstraat 319, B-9240 Bottelare 
t e l .  014/58 20 75 of 091/62 75 03 

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

W GN --- 
Redactie - Editor: Marc Gyssens, Heerbaan 74, 6-2530 Boechout 

t e l .  03/455 68 18 
- Ti jpwerk - Typesetting: Vo? kssterrenwacht Urania Pub1 i c  Observatory 
Drukwerk - Printing: Andr6 Gabrigl 
Administratie - Administration: Paul Roggemans (zie  hoger - see above) 

Aldrich Per, Naesbyholmvej 6 s t . t h .  , OK-2700 Brdnshoj, Dmmark 
Hillestad Trond Erik, Stengelsrud, N-3600 Kongsberg, Norway 
Ferrin Ignacio, Apartado 700 Merida 5101--A,-I.'enezueZa 
Hankamaki Teemu, SF-38280 1110, Finland 
Johannink Carl, Wi 1 helminastraat 27 ,  NL-7591 TR Denekamp, t h e  fletherlands 
McLeod Norman, 4232 Scott Avenue, Fort Meyers, Florida 33905, USA 
Moya Martinez E . ,  Pza. Carmen Benitez no5,3"Izq., E-41003 Sevi l la ,  Spain 
Papp Janos, Katica u .  11, H-1191 Budapest, Hungary 
Rendtel Jirgen, Gontardstrasse 11, DCR-1500 Potsdam, G. D. R. 
Renner Klar G .  
Roggemans P . ,  Dellingstraat 25,  9-2800 Mechelen, Belgium 
Schmidt Hans Georg, Dr. Machstrasse 111, D-8013 Haar, F.R.G. 
Spalding George, 2 Hyde Rd, Denchworth, Wantage, Oxon OX 12  O D R ,  EngZand, UK 
Stomeo Enrico, El t r i  Maurizio, Via Bragadin 2 ,  1-30126 Lido  ( V E ) ,  I t a l y  
Wood J e f f ,  37 Hodgson St ree t ,  Tuar t  H i ?  1 , West-Australia 6060, Australia 
Yasuo Yabu, 878 Maruyam-cho, 523 Shiga-Ken , Japan 
Zalcik Mark, no 2 14225 82th S t ree t ,  Edmonton, Alberta T5E 2117, Canada 

Rua Ramiro Barcelos, 1820/801 Porto Alegre-RS, Brasil  



THE PHDTOQRAPHXC METED 

T s 
ver seen nearly 
on photo's ? 

Ha-vz, you ever been ab le  to use 
hundreds of high precision posi- 
tleons of meteors '? 

Perhaps you sent once a 

sults of your photots and these 
of many other photographers at 
your home ? 

is possible ! The new 
ion contains all the data 
hsto that ever reached 
quarter ! Yes data on 
h e r s ,  camerats used, 
xposures,developers, 

astrometrie data and of course 
the high c recision positions of 
all these meteors, Order your 
copy now ! 

_ _ _ ~  
V,V,S,-leden hoeven slechts 250 Bf te betalen (alleen in RelgiE)  


