
Table 1. W a t i d n  &tes at the time of the OnbnId shower (na: Mming (dawn) obsewatfons; 
E: Evening (twflight) o&wwaihs] 

where L is the thickness of the aero- 
sol layer, k Is the Boltzmann constant, 
T is the absolute temperature, g is 
awletation due to gravity and 
v = 2 . 2 . 1 ~ ~ ~ ~ A ) h - ' ,  an empirical da-  
tion, where a(R) is the volumetric scat- 
bring coeff iclent. 
3. Finally, the size of the pmlicles may 

also be obtained by comparlson of ex- 
perimental sedimentation velocities with 
theoretical ones, calculated for dIfFerent 
particle size and density (lvtev 1982). 

For the Orionids in 1884, the mean 
particle sedimentation velmlty on OC- 
tober 22-27 and at altitudes 70-80 km, 
was 5.747 cm sm-'. The estimated par- 
ticle radii were -0.08 pm. In 1986, the 
mean p d c b  radius was about the 
same, - 0.085 p. A great amount of 
cosmic matter consisflng of particles 
with a wide range of sizes was inj&ed 
Into the atmosphere during the 1987 Eta 

Aquarid actlvlty period. Wry small par- 
ttcles with radlt of the order of 0.0005 to 
0.005 pn accumulated at an altitude of 
100 to 120 km and those with r-0.5 mm 
at A-60 to H-80 km. Moreover, the 
background aerosol content increased 
at all altitudes. 

Time variations of the intensities at 
different altitudes refIeet tha Intrusion of 
the particIes ( b 7 0  krn) and their subse- 
quent m ~ e m m t  in the atmosphere 
(Rc70 km). The time variation of IN/I' 
coincide with those of meteor hourly 
rates from the radar (hole 1988) and 
visual (Hajduk and Buhaglar 1982) oh- 
sewations (Fig. 5). 

Conclusions 

Thus, it is clear that twilight o b w a -  
tions of the type described here may be 
used to reveal structures of meteor 

showers. W plan to continue this work 
and hope eventually to accumulate 
enough material to be able to make 
more explicit statements about thls. 

The apparent increase in the aerosol 
content of the upper atmosphere when 
the Earth passed through the two 
meteor streams associated with P/ 
Haltey for the first time after the recent 
passage of this comet, is indeed very 
intriguing. We can offer no easy expla- 
nation to this at this mommt. 
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Visiting Astronomers 
(April 1 - October 1,1993) 

Observing time has now been allocated far 
Period 5t (April 1 - October 1. 1803). The 
demand for Wescope tlme was again much 
greater than the time actually available. 

The folbwlng list gives the names of the 
vlsiing astronomers, by telescope and in 
chronotoglcal order. The complete list, with 
dates, equipment and programme tltles, is 
available from ESO-Garchlng. 

Z.6-rn Telescope 

ApfiI 1893: De G m u w  et at. (9-003-4910, 
Dan&sr/Bouch~Gouiffes/LucyIFran$~od 
MaualYDella Valle, mhringer a al. (1-023- 
49K), ShaverPNalVKellermann, Jablonkd 
t3icdAlloin, Turatto et al. (4-004-45K), Dan- 
uger/BwrchetlGouH~a/tucy/F~~n580n/Mar- 
4iDel la Valle, De Graauw et 1. (9-W3-49K). 

May 7QH: Da Graauw et al. (9-Wl3-49K), 
van der HuehtlW[lliamsNudlawati AnggmenV 
Bouchet, H e b i  et al. r/-008-51K), Darrri- 
ger/80uchetlGouiffeaRucy/Frans~~1nlM~z- 
zalVDwlla Valb, KudrikkiiakulVMBnder/ 
Conti/Gabler/Motch, DanzlgerBoucheV 
Gouines/Lucy/F~8~onlMaaa1UDella Valle, 
M~idMartlrdReImb, Maechetto/Spatb, 
M g e r / B o u c h e V G w l f f ~ ~ / F ~ o n t  
U d i l D e l l a  We,  Amram/BalkowskU 
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SoulestslwLe Com/MarcalinlCayattelSulli- 
van, ~aga/CabriVAndWPantlnKllofssonl 
Nordh. 

June T 993: Lagage/CabriVAnddPantln/ 
Olofsson/Nwd, kgagdpantin, Missedhrn- 
beWSmlth, LernoinemdeWidal-Madjar/ 
Emdch, Baada/Kjeldsen, teone/Pasquinl, 
Mermilllod/RaboudlLevato, Barbuy/RenzinV 
OrtolanWBiea, Lagrange-HenrVCorporonI 
Bouvler. 

July I&#: Rouan/HofmandNormandlAl- 
loin/CubyTTacconCGarman/Gallals, BeuzW 
Lagranp+Henrirressiw/Vidal-Madjwmrletl 
BeusVHubjn, DougadoslRousnlLopeU 
Caudb du ForestdFoweille, M&nardRBnal 
MalbatlDwgadodMon~nlSehwt~~, Rigautl 
LBndGehting/Hofmann/Cuby, Della WIe/ 
B l a n c h l n U D u e ~ ~ ~ l m a n K l r i o ,  BM- 
kowsk~svetanwlHaningion, Danziger/Gil- 
monIlZlmmermannlH&lng~/Ma~illiway, 
Tadhuntet/lJlwga~uryIDanZiger/Shaw, 
Tnney/Mould~Reld, Molaro/PasquinUC#- 
telli/Bonifacio. 

August 19Q3: MolaroPmqulnUCastelIW 
Bonifaeio, ~ggi~paccIoli/Piott&tiav~llt, 
BeddinglB~rs/von der LiihwWelgeWr- 
ban/Beckmaffirieger/Kohl/uan Elst, Danzi- 
ger/BwrchatlGouiffes/tucy/FvamnlMax- 
ralVDell6 Valle, BarbodNobnVRadwlcW 
Ramelll/Schulz, VBron, PJHawkim, Semer/ 
Spi&emran~SchOcker/Bohrin~erRIartner/ 

Crud-, FosburyIVIllar/Blnelte, Danziger/ 
BoucheVGouiffWWcyffransson/Mazza1U 
Della Valle, SchulzMtjcke, Molaro/Primas/ 
CastellUBmifacto. 

Septembsr 1fS93: Saint-PBICombee, M./ 
RlgautmphBnelDemalIIyK~econi-(3man~ 
Cambes, MJSalnt-P#Tomaska/Demal1ly/ 
Fauchwe, Vettdanl et a!. (1-019-4710, Ma- 
2udRhee et al. (i-014fl05-43K), Hainautl 
West R.M., MsllwWanen, KnewAender/ 
Krautter, Danziger~ucheVGouiffes/Lucy/ 
Franawn/MaualVDella Valle, Hablng at al. 
(7-008-51 Kj. 

3.5m N7T 

April G :  Moorww~ l l vdOr lg I l d  
Kotll Jnen, OllralMarconVSahratVMo[1~~0od, 
Mlleyhan Ojlk/R8ttgerln~o~pwocd, Ollvd 
Marconi/Salvati/Moo~r~od, Miley et al. 
(2-001-43W, Turetto et al. (4-004-45W, 
Tammann et al, (1-022-47K)+ Thornsen/ 
Sodemann, Hdd/Renrlnl/Cappl. 

May I :  GredeVZlnngcker, Gryl 
BaluteaulCoxlArmandlEmery, LuWGenzeV 
DmpatzlCamemnlH~sMaJ&HHlledKu- 
dritrkl, Bertola/Aml~ellinger, Motctd 
PakulllPietseh, DandgerlMBndezlKudrlkkV 
Manall~/ClardulldJacxrby~oth, Tam- 
mann et ai, (1-022-47Q, WtMainautlMars- 


