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OBSERVATORY CONTROLLER'S MESSAGE 

I hinted in my last me ssage of f uture ch anges in t he 
pers on nel of VILSPA an d of the Obs e rvatory. Indeed the r e have 
been and will be seve r al of th ese. Firstly we have alr eady los t 
Pi er o Benvenuti - my invaluable Dep uty Observa to ry Controll er , 
who returned to Asiago en route t o ESO - and Fernando Tevar, who 
must have as s is t ed many of you as Telescop e Operator. In additio n, 
i n November both Jon Darius an d I shall le a ve th e rU E pr oj ect. 
J on ta ke s up the pos t of Keep e r of As t r ono my at London ' s Sc i ence 
Muse um and r re t urn after f ive ye ars' le ave of absenc e to t he 
Royal Greenwich Observatory. To those who t hin k tha t I ri ght ly 
bel ong in a mediaeval castle , I can on ly s ay t hat Jon will mak e 
a s tar tlin g exhibit in a mu seu m case .. . 

However, I am con f ident t hat rUE will continue success f ully 
unde r a revise d t ea m. We recently we lcomed a new Co mp ute r 
Ma nage r, Daniel de Pablo, to the Station fro m ESOC; and a new 
Res i dent Astronomer, Willem Wamstek e r, from ESO (Chile). Andre 
Heck has t aken over as De puty Controller and ot her appo i ntmen t s 
ar e s t i ll pendin g . Ce rt ai nl y th ere is a good standard t o li ve 
up t o, wi th 150 papers now publi shed in t he mai n j ournal s 
(com pare d wi th 44 i n my Mess age of a year ago an d 100 i n May) . 
Nea r ly hal f (74 ) use Vr LSPA data a l o ne~ During t he t hi r d year , 
269 as tronome r s were involved in ESA programmes and 115 in SR C 
time (t her e i s a small ov erla p f r om jo i nt propo sa ls) . Thes e 
sc ie nt is t s were drawn fro m no l es s than 20 countries . Ju dgi ng 
by the flood of proposals s ubme rging my secretary as t he 1s t 
Octob er de adli ne i s r each ed , t he demand i s still high an d the 
Se l ection Commit tee's job diff icul t. 

On a mo re trivial leve l , users wi ll be i nteres ted kn ow that 
new versio ns of the Domestic Gu ide f or Guest Observers (revised 
by Jon Da r ius) an d of t he r UE Use r s' Gui de ( r evised by Jean Clavel 
and Andre He ck) a r e in prep arat ion. We hope th a t th e fir s t, 
toge t her wi th a s t ree t map of Mad r i d court es y of t he de partment 
sto re El Corte I ngles, will be in t he mail to you before the next 
New s let t er; the r ev i s ion of t he Us er s ' Gu ide wi ll be done in two 
part s , th e fi rst be i ng sch edule d f or ea rl y next year. 

/ 

Some re adefs of J on Dar ius' i nt eres tin g ar t icle on t he Vil l a
fra nca Cas tl e ( Newsl ett er no. 7) may ha ve bee n con fu s ed by hi s 
defin ition of li the fan ega bein g an obsol e te Span ish me as ure of 
ar ea equa ~,tj n g 1.59 acr es ". The acre is , of cours e, an ob so l escent 
Br iti sh measu r e of a rea eq ual in~ 0.4046 8564 224 hect ar es (give or 
take a te nt h of a square millime t re) so that a f anega i s about 
0.64 he c t ares. 

So to en d my las t Message as Observatory Cont roller, r wi l l 
thank all those who ,have worked wi th me on IUE f or maki ng my 
time he re s o exc itin g and ple as ant . To you t he us ers , may I say 
that I have en joyed know ing yo u al l an d wil l be ple as ed to see you
again whe r ever we s ha l l meet. Final l y it remains only to say
"Good luck, rUE" f or the next four, five, six, seven, ... years. 

M.V. Penston 
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NEW VILSPA STAFF 

Daniel de Pablo (37) has been appointed 
as the new Computer Manager at VILSPA, 
embracing the photographic laboratory 
and the IUE Data Bank as well as the 
computers and data processing. A na
tive of Castile, he graduated from the 
Universidad Complutense in Madrid as 
an "ingeniero superior de telecomuni
caci6n" in 1968 and later acquired an 
M.Sc. from Glasgow University where he 
undertook a project on the simulation 
of a deep-space rendez-vous. He gained 
experience working in Madrid for ITT 
(telephone-exchange process control) 
and Univac (~omputer operating systems) 
before joining the Agency. For the 
last eight years he has worked at ESOC 
(Darmstadt) as a systems engineer in 
the Ground Systems Engineering Depart
ment. He was involved in the specifi
cations, design, and integration of 
satellite stations and communication 
systems on a variety of projects inclu
ding Cos-B, Meteosat, Geos, and Exosat. 

Our first Dutch RA, Willem Wamsteker (38), 
joins us after five yearsl experience as 
staff astronomer at the European Southern 
Observatory (La Silla, Chile), where he 
was responsible for implementing its 
infrared instrumentation, with which he 
observed objects as diverse as asteroids, 
Mira variables, and H,lI regions. The 
preceding five years he spent in the USA, 
first at the Lunar and Planetary Labora
tory in Arizona, where he studied the 
atmospheric composition of the outer pla
nets and identified deposits of free sul
phur on the surface of 10; then at the 
Marshall Space Flight Center in Alabama, 
where he developed a vidicon spectrograph 
to study optical counterparts of X-ray 
sources and once again the clouds of 
Jupiter. Indeed it was in planetary 
spectroscopy that he performed his doc
toral research for the Sterrewacht Leiden. 
Besides his native Dutch, he is proficient
in English, French, German, and Spanish. 
He is accompanied by his wife and two 
young daughters. 
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IUE OBSERVING ALLOCATIONS 

For a purpose' quite different from this Newsletter, I have 
recently collated the statistics of the observing allocations 
made by the three participating agencies during the first 
three years of IUE. Ouring an observing trip to VILSPA, the 
editor persuaded me to present them in this article because 
he believes they will be of widespread interest. These are 
listed below in tabular form ,and although mainly self-explan
atory, clarification i s needed on a few points. PI stands 
for Principal Investigator as stated on each accepted proposal p 

and the numbers given are of different PI's; that is, every
individual is only counted once including those fortunate 
enough to be a PIon more than one programme. Co-I stands for 
CO-Investigator and the numbers listed of different Co-I's 
also exclude anyone who has already been counted as a PI. 
Hence, the sum of these two gives the total number of different 
astronome~s listed on the ~rogramme proposals. In the statis
tics on geographical distribution, 'internal' covers those 
investigators who are working within the domains of the different 
agencies - the United States for NASA, ESA member states for 
ESA, and the UK for SRC. 

There are many conclusions, both broad and subtle, that 
can be drawn from these statistics but I will leave the reader 
to his or her own analysis and content myself with a few brief 
comments. 

(I) 	 Although there was a heavy demand for IUE time in response 
to the first invitation to propose issued well before launch, 
that demand has increased substantially in the subsequent 
years. This is shown by th, fact that the number of accepted 
programmes has doubled by the third year and the number of 
user astronomers has trebled to 603. This has led to a 
continuing increase in pressure on the three allocating
committees who; in many cases, have been forced to reject or 
give a very reduced allocation to excellent proposals. 

(2) 	 There is a wide dispersion in the average allocations between 
the three agencies. Whether by programme, PI or astronomer, 
NASA allocates about four times the number of shifts as does 
ESA, with SRC in an intermediate position. These numbers 
reflect a balance between the degree of the excess demand on 
each agency for the time at its disposal, and the degree to 
which it is selective and discriminating in its allocations. 
I do not know to what extent these two factors explain the 
differences in average allocations, but it is clear that the 
greatest oversubs~ription is borne by ESA. 

(3) 	 The data on geographical distribution show that there are 
now 603 user scientists on IUE drawn from 27 countries 
- rather impressive figures. It is interesting to note that 
the largest user community is in the ESA member states - 334, 
compared to 190 in the United States, and 79 in all other 
countries. 
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The very wide nature of the IUE user community is 
reflected by the very broad nature of its mission; 
there is hardly an area of importance to modern astro
nomy that it has not touched upon. At the time of 
writing, 149 papers based on IUE have appeared in print 
in the Astrophysical Journal, Astronomy and Astrophysics,
Monthly Notices of the Royal Astronomical Society, or 
Nature. A further 280 are in print or in press in the 
proceedings of the three international conferences devo
ted to its results and held in London, TUbingen, and 
Washington. Clearly IUE has become an important and 
indeed essential part of world astronomy. 

R. Wilson 
University College London 

i 
J 
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IUE OBSERV ING STATI STICS 

· lst Year 2nd Yea r 3rd Year 

til III III 
CLl ClJ aJ 

'r-
U u uet: et: et: 

V) c V) c V) cet: c ' ~ cu et: u et: ur-ClJ r-ClJV) 0::: V) 0::: V)et: r- en et: r- OJ et: 0::: r- OJProgrammes Accepted z: w v , z: w V) z w V)et:et: et:et: et:et: 

Solar System 6 0 3 9 11 2 3 16 13 3 1 17 

Stell a r 36 38 20 94 47 72 29 148 73 69 35 177 

Interstellar 9 8 7 24 33 7 14 54 20 24 14 58 

Extragalactic 8 7 11 26 18 25 14 57 20 30 16 66 

TOTAL: 59 53 41 153 109 106 57 272 126 126 66 318 

Shifts Allocated 678 134 165 977 612 152 172 936 608 153 162 923 

Different PIls 53 38 22 113 91 94 37 222 98 96 42 236 

Different Co-lis 32 47 26 105 91 129 47 267 121 173 73 367 

Total Astronomers 85 85 48 218 182 223 84 489 219 269 115 603 

Max/Programme 16.0 5, 5 14.0 16 11.0 4.0 12.0 11 10.0 3.0 9.0 10 

Average/Programme 11.5 2.5 4.0 6.4 5.6 1.4 3.0 3.4 4.8 1.2 2.5 2. 9 

Average/PI 12.8 3.5 7.5 8 .6 6.7 1.6 4.6 4.2 6.2 1.6 3.9 3.9 

Average/Astronomer 8.0 1.6 3.4 4. 5 3.4 0.7 2.0 1.9 2.8 0.6 1.4 1.5 
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GEOGRAPHICAL DISTRIBUTION 

1st Year <n 2nd Yea r <n 3rd Year 
Q) 	 Q).... 	 .,... 

et u et u <t u 
VI et U c V) et U c VI et u I: 
et V) 0:: 	 r- ' Q) <C V'l 0:: r- Q) et V) 0:: r- QJ 

..- 01 r- enV) .- 01z · UJ V) z UJ 	 Z w VIet<C et et 	 <:t:<C 

PIts: 	 Internal 44 36 21 101 81 93 31 205 93 96 37 U6 

Externa 1 9 2 1 12 10 1 6 17 5 0 5 10 

Co- Its: 	I nterna 1 28 46 23 97 79 124 34 237 97 156 45 29ti 

External 4 1 3 8 12 5 13 30 24 17 28 69 

Total Astronomers: 

Internal 72 82 44 198 160 217 65 442 190 252 82 524 

External 13 3 4 20 22 6 19 47 29 17 33 79 

The foregoing statistics were collated by R. Wilson (SRC ) , 

A. Boggess ( NA SA ), and J . Darius (ESA) . 
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IUE USERS BY COUNTRY 

COUNTRY 1978-79 1979-80 1980-81 

Argentina 
Australia 
Austria * 
Belgium * 
Bra z i 1 

Canada 
Chile 
Denmark * 
Finland 
France * 
Germany * 
India 
I ran 
Is ra e1 

Italy * 
, Japan 
Mexico 
Netherlands*+ 

NASA ESA SRC NASA ESA SRC NASA ESA SRC 

X 

X 

X 

X 

X 

X 

X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

ESTEC 
Norway X 

Poland X X X 

South X 
Africa 
Spain*+ X X X X X X X 
Vilspa 

Sweden* I X X X 

Swi tzerl and *+ X X X X X 
ESO 
UK* X X X X X X X X X 

USA X X X X X X X X 

USSR X X X 

The above table includes all investigators, whether c~or principal. Note 
that international organisations have been collocated according to their 
host country. Thus ESO astronomers are assigned to Switzerland (although 
as of September 1980 they will have transferred to Germany). An asterisk 
signifies membership in ESA; the twelfth member, Ireland (Eire), is not 
listed. 



-8

HOME-MADE SOFTWARE 

IUE data undergo a standard reduction before being 
released to guest observers. Briefly, the images are 
corrected for 1. transmission errors, 2. geometric 
distorsion, 3. photometric response. The spectrum intensity 
is extracted and corrected for background and a wavelength 
scale is established. 

A large number 'of users have developed their own data 
reduction packages, both for improving the quality of the 
data extraction and for particular scientific purposes. 

Since the exchange of infDrmation about these home-brewed 
programs is sometimes lacking, we are starting to collate 
known work on rUE data processing and reduction. 

Some of these are (or will be) published in some form; 
in other cases we know that the authors do not mind making 
t~em available to the scientific community on request. 

For each program we intend to give a very brief 
description and the name of a "contact point" (the author or 
- when he is geographically inaccessible - the person to be 
contacted for getting detailed information and the program
itself). 

To set a good example, we shall make available all 

programs written by us (the VILSPA observatory staff). 


All users who are willing to publicise the existence of 
their software should send me the information, specifying if 
they are prepared to release their program upon request. If 
the work has been submitted for publication I would appreciate 
a preprint and - of course - the reference of the journal to 
which the paper has been submitted. 

L. Bianchi 

1. NILO 1 - ACOMPUTER PROGRAM FOR THE REDUCTION OF IUE Low
DISPERSION SPECTRA 

by: A. Cassatella, D. Ponz (VILSPA) 

The p rog ram ex.t racts the s pe ct ra 1 da ta from th e "1 i ne -by
line spectrum", the 4th file of the user's tape. 

This has the advantage that in the case of large-aperture 
spectra of extended sources it is possible to resolve the 
spectrum spatially (within the 20 arcsec perpendicular to 
the direction of the dispersion). Also, as in the case of 
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lo ng- exposure no i sy spect ra , it i s possible (thro ugh par t ial 
sc annin g parallel to the di spersion directi on ) to detect t he 
pres ence of spur i ous eff ects like par t i cl e events, ph os phor 
dec ays and so on which can affect th e spect rum. 

Th e s t and ard ope r at i ons perfo rmed by the progra m in clu de 
ba ck ground smoothing. s pectra l data extraction, absolute 
calib ration , reddening correction and computation of broa d 
band (TD 1-l i ke or ANS-l ike ) fluxe s. I n addi t ion,SWP sp ec t ra 
obtained with the wrong ITF ta bles ca n be corrected us ing the 
three-ag en c ie s correct i on algo r it hm de sc ribed by Cass atell a 
et ~. in ESA rUE News 1etter no . 5, p.5. 

A preprint with de t aile d descr i pt i on i s availab le f r om 
A. Cass atella, VI LSPA, Apa r t ado 54 065 , MA DRID . 

2. IM PROVED METHOD OF ExTRACTING Low-RESOLUTI ON SWP DATA 

by: M.A.J. Sni j ders (U ni ve rsi t y Coll ege London) 

This progr am ext r act s IUE low- di s per sion s pec tr a of SWP 
imag es , fr om the 2nd f i le of the use r tape ( GPHOT image). 

A descri pti on is publ ish ed in the SRC IUE New s l etter 
no. 5, p. 85 . 	 ..- - _. 

Compared to the standard IUE data reduction technique 
(IUES I PS), it has the fo l lowing advantages: 

i) 	 Errors in t he ITF table at the 10% and 20 % exposure 
levels a r e removed if these are present. 

ii) 	 The pres ent ITF :ables are incomplete. Pixels affected 
by this f a ul t are for the first time properly flagged. 

iii) 	 Before the bac kground is smoothed partic l e events, 
fiducials , an d geocor onal emission are removed from the 
backgroun d . This results in a drastic improvement in 
photometric accuracy for weak exposures. 

iv) 	 All pixels wi th spectral information are counted once and 
only once. I UESIPS completely ignores 10% of the pixels 
with spectral information in the SWP images in low-reso
lution spect r a. 

v) 	 It is clear from the printout of the partially processed 
results what the software does to the data. This makes 
it easier for the user to assess the validity of the 
resu l ts. 

vi) 	 The data ext r action window is nearly perpendicular to 
the dispersion direction; this is not the case with 
IUESIPS at pr es ent. 
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3. EXTRACTION OF SPECTRA FROM GPHOT IMAGES 

by : J. Giddings , J. Sett le (University College Londo n) 

This program performs the ex traction of rUE high-di s per s ion 
spectra from the geo metrica ll y an d pho to me t ric a lly correct ed 
image (2nd file of the us er t ap e). 

The purpose is to over co me the f oll owi ng s hor tc om i ng s of the 
standard rUE da t a ext rac t ion: 1) th e wa ve l engt h in t erva l in 
the spectrum of a given ord er is not r egular; 2 ) not al l 
image pixels contribute t o th e fin al spectrum with equal wei ght; 
3) in some high-dispersion images th e regression line for an 
order may not follow the orde r exa ctl y . 

The method is fully described in the SRC rUE New s letter 
no . 5, p. 11. Please do not contac t Jack Gidding s , but a 
member of the SRC rUE pro je ct st a f f instead. 

". 
~ ".,... ~~ 
~ 

~~ 
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Q &ACOLUMN 

Q. 	 Please 9ive us some guidance with re~ar d to a re asonab18 
taxi fare to and from VILSPA. 

N U. Meruble 

A. 	 Several users have in the past had un f ortunate experi
ences wi th unscrupulous taxi drivers using quite a 
variety of tricks to be paid significantly more than 
normal. Thinqs are now improving, however, since the 
Ayuntamiento de Madrid (City Council) has started a 
big campaign against this kind of abuse. To our 
knowledge, already morp than 150 licences have been 
withdraw n (out of the 15500 taxis of Madrid). The 
vast majority of taxi drivers are honest. but obviously 
one should be especially careful with those waiting at " 
the alrport for a good opportunity, mainly with fcreigners. 

What should be an approximate normal fare for a trip 
to VILSPA from the airport or from downtown? First, 
t he "bajada de bandera" (startlng amount) should be 
32 ptas., and you should always be able to read the 
taximeter. The driver should catch as soon as pos
sible the "Carretera de la Coruna ll (N VI) and proceed 
to VILSPA as indicated in your Domestic Guide for Guest 
Observers. On the right-hand side of the highway , more 
or less at the level of Aravaca. is a plate indicaLing 
th e c ity limit of normal f are for taxis. From that 
po i nt on, the fare will be doubled; to be completely 
secure, you could read t he meter and mention it to 
the driver. 

Exa mple : amount at the plate = 600 ptas.; amount on 
a r ri val a t VILSPA = 10nO ptas. Yo u pay 600 + (l000-600)x2 
= 1400 pt as. Add 75 ptas. for airport supplement i f 
you are coming f r om Baraja s. 

So an ap proximate normal fare from the airport ;s abou t 
1500 pt as.; and fr om downtown to VILSPA, be tw een 100 0 
and 120 0 pt as. ( depending on the locat i on of your hotel) . 
I f you go from the airport to your hotel or back, pay 
wh at the meter indicates, plus t he airport supplement 
of 75 ptas. For inte rn a l city t r ips, pay t he meter 
amoun t only ( chec k the i nit ial amount of 32 pta s. ) . 
The r e is also a supplement of 10 ptas . pe r s ui tcase, 
and othe r s mall supplemen t s for nights, weekends, an d 
ho lidays . 

To reac h t he airport from VILSPA, you will have to call 
a taxi from the rank in Majadah ond a. The driver wi ll 
se t his meter going on departure, and at Barajas will 
ch ar ge the amount on t he meter plus 60 0 pta s . t o cover 
hi s r e tur n, Maiadahon da be i ng ou ts ide city li mi ts . 
Thus t he t ot al fare, V1LSPA to Barajas, sho uld be appro
xi mate ly 1800 ptas. 
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Nota bene: As we go to press, t he Provincial Price 
Commission has approved a 20% increase in taxi fares 
to become effective from 1st November. The amount 
initially registered on the meter will be 40 ptas., 
no longer 32. In anticipation of further changes in 
1981, the meters will not be modified and drivers 
will use a orinted conversion table to assess the 
correct (higher) fare. So be warned~ 

A. Heck 

Q. 	 It appears that certain bright spots on the phosphor of 
the IUE cameras turn up on successive images. Can you 
provide a list of such spots known to recur? 

G. Bromage 
Appleton Laboratory 

A. 	 Given below is a list of pixels with a high probability 
of being excited - so-called "hot" pixels - that have 
been found in a sample of long-exposure IUE images 
( > 1 hour). The list is far from being a complete sum
mary of the "hot" pixels but should be helpful as a 
reference when you analyse your prints. In any given 
image, of course, bright spots will appear which can 
be detected using the photowrites, and only those known 
to be recurrent are tabulated here. 

The entries in the table are 
line and sample position in the raw image (RAW = 1st 
file in the user's tape) and in the geometrically and 
photometrically corrected image (G EOMD = 2nd file); 
expected wavelength according to t he current dispersion 
constants for low and high dispersion, large and small 
aperture. 

"B" means that the spot corrupts the background rather 
than the gross spectrum. The reason for giving two wave
lengths at certain pixel positions is that we include 
the two adjacent orders possibly affected. The effective 
wavelength of the blemish depends on such factors as the 
(x,y) registration and the position of the target in the 
large aperture. Expected errors in wavelength are ±5 A 
in low dispersion and ±0.3 ~ in high cispersion. 

Since the occurrence of hot pixels is a function of expo
sure time, a much larger sample would have to be surveyed 
to complete the table. Guest observers with reason to 
believe that a recurrent hot spot on their images has been 
omitted from the present list are earnestly requested to 
send us relevant information. 

J.D. Ponz 
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HOT PIXE LS IN THE LWRCAMERA 

..-~ 

RAW GEOMD 
I_OW DISPERSION HIGH DISPERSION 

--~.-------~. 

LARGE AP. StvlALL AP. LARGE AP. SMALL AP.
--'----_. 

LI NE SAMPLE LI NE SAMPLE 0 

WAVELENGTH (A) 
I 

---_ .... 

, 1904.8 B1126 291 120 315 - - 1919.3 1920.5 

I 

II I170 200 156 I 222 "v1780 1775 B -

1 
-

I 

I 
I I 

I I 2153.6 B 
175 369 174 394 - - 2172.5 J 2173.9 

i I 
i 

I 
, 
i 

178 610 186 
1 

648 - - 2732.0 2733.8 
! 

I 2258.5 B 2282.4 B 
208 391 207 I 415 - - 2280.0 

iI 
J I I. ! 2117.0 B 

215 326 210 348 - 2130 I 2135.3 I 2136.7 

j! 

! 
-

\ 

I I 

I i 
! 2199.7 B 

I I
257 323 I 251 345 "v2190 - 2198.2 I 2178.8 

I ! I I 
\ I I I lI 

I 
2290.3 

333 317 I 326 I 335 

I 
- - 2288.9 i 2268.0 B 

, , i 
: -

I , 
I 2543.8 BI 

412 385 407 401 - - 2570.2 I 2572.0 B 
i 

. 
I 

I 

iI 2786.3 B 
I i

434 479 434 498 - -

I 
2818.7 i 2820.5 B 

I 
I 

I 
i 
I 

I i 3086.0 
518 545 521 

1 
563 

I I 
3084.0 

, 
- -

! 
-

~ 

I 

I 

2550.8 
: 2552.3I i 

532 307 521 316 -

I 
- I 2579.2 B I -

I 
~ , j I 

i I 
I 

I 

I ! 
[ 

\680 I 332 673 335 - - I 2838.0 2839.8 
j I \ I 

i I 
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HOT PIXELS IN THE SWP CAMERA 

_. 
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ORBITAL VELOCITY CORRECTION 

The velocity resolution of the IUE spectrographs in 
high resolution is about 20 to 30 km s-l. of the same 

order as the Earth's orbital velocity around the Sun. 

It should therefore be possible to determine the cen

troid of a line to 2 or 3 km 5- 1 • which is comparable 

with the spacecraft's orbital velocity around the Earth 

(~4 km s-l at perigee). The high-dispersion wavelength 

scales will be corrected for both velocity effects in 

the near future. The revised scales will be accurate 
-1to ±0.25 km s • subject to the usual IUE caveat that 

there may be a shift in the zero point. A detailed 

description of the velocity determination algorithm, 

along with listings of the subroutines involved, is 

contained in the following article: "Orbital Velocity 

Corrections" by C. Harvel, NASA IUE Newsletter no. 10, 

p. 32 (June. 1980). 

K. Northover 

QUOTES OF THE QUARTER 

"I've always thought that fake data ought to be published 

as a control experiment for theoreticians." 

liThe problem is that -this source is an intensely faint 

object. II 

II Put tin g con fer en c e rep 0 r t son you r c. v. i s the 1as t 


refuge of the incompetent." 


M. V. Penston 
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FIL E ON MADR ID: ARCHITECTURAL SURP RISES 

The conti n ~ encies of hi story have sap ped Madrid of 
many elem en ts of Sp a nish ar chi te cture whi ch wo ul d mo st 
attract the fo reign visi t or, be he a mer e tour i st, a 
pas s ing archi t ect, or e ve n a ~ uest observer. The best 
examples of Ro man influen ce ar e to be f ound in M~r i da , 
Segovia, an d Ca t alu Aa ; of Moorish architecture - chro
nolo gi cally Ca l ip ha t e ( Co rdo ba ), Al moha d (Sevilla ) , tlas
r i d (Gran ada ), an d Mud~jar (under Chr is tian rule ) - in 
An dal uc fa but a l so To l edo; of Romanesque Goth ic , in th e 
cathe dra ls of Santia go , Leon, Burgos, and e lsewhere ; of 
Plate res que Ren ais s anc e , in Salama nca. Madrid part a ke s 
no t a whi t of the blin di ng whitewashed towns lik e Casares , 
no r of th e hal f - t im bered med ieval dwellings like Candelario, 
nor of th e se nori al ma nsi ons i n honey-colour e d stone wi t h
i n the wa ll s of Ca ce r es, no r even of the i mposing ca s tl es 
scatt ere d t hr ough out t he r e s t of Cas t illa. Eve n whe n it 
comes to t he t wenti e t h cent ury, t he f ant astical cr eatio ns 
of the Catalan ar chi tec t Gaud; ar e nowhere to be seen . 
Where the arch i tecture of Mad ri d i s o f any qu a l i ty, it is 
stolidly unorigin al (the Roy al Pal ace, of a n it a li an ate 
classicism; the Pl aza Mayo r, s uch a pal e s ha dow of Sala
manca1s). Hhere it was once or i gi na l - for instan ce, the 
skyscrapers crowding the Plaza de Espa na - it has lo ng 
been surpassed elsewhere. 

Nevertheless, a di li gent pedestrian wi l l stumbl e on 
many pleasant arch i tectural s urpri se s in Madrid, for the 
most part utterly ignored by t he gui deboo ks. Guest obser
vers can turn to the latter for walk i ng tours trvough the 
picturesque oassageways of the Ciudad Anti gua (the old 
city, sometimes simply called the Vi lla ) an d for descrip
tions of the more monumental f eat ure s of Ma drid's archi
tectural legacy. What follows wi l l be a sw ift survey of 
some personal favourite s of the Edi tor - j ustifiable on 
the grounds that he ca n afford t o i ndul ge hi mself in view 
of his imminent departure an d t hat, shou l d th ese co l um ns 
ever fall into the hand s of a Madri le no arc hitect, he 
will have removed himse l f too far t o be l ynch ed. 

Perhaps the ul timate excess whi ch the Baro que passion 
for the decorative atta i ned can be se en in t he Churrigue
resque, a style named for the three Churri guera brothers 
of the 17th century but pushed to its decadent e xtremity
by their 18th-century succes s ors. A fasc in ating exam ple 
is the portal of the Mu s eo y Bib l iote ca Municipales at 
Calle Fuencarral 78 , a f ew blocks so ut h of the Glorieta 
de Bilbao. Desi gned by Pedro de Ri bera in 1720 for what 
was then an orphana ge ( hospicio), it i s a veritable gor gon 
of stone curlicues, gar l ands , s hields , an d ornately carved 
figurines, all the more stri ki ng for the contrast afforded 
by the unadorned reddish brick f a ~ade in which it is set. 
In the central niche Fern an do II i s bein g offered the keys 
of the city - but Sev i l l a, not Ma dr id c uriou sl y enough 
by a knee l i ng page. Ribera cre ated anoth er hal f dozen por
tals in Madrid and was at least pa rtl y re spo nsib le for the 
Puente de Toledo, now r e duced to a r athe r a bj ect footbrid ge 
over spa ghetti junct io n pl us a mea gre r ibb on of t he Manza
nares; but none of th ese can ho l d a can dle t o the Municipal 
Museum. 
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This piece of rococo f lamboyan ce is not wh olly alien 
to the gu i debooks - one can e ve n buy a postcard of i t 
but nearby is ano th er eq uall y astonishing building appa
rently unkn own to them. I t is the Palacio Longoria in 
Calle Fer nan do VI at the co rne r of Cal le Pelayo, former 
bank and residenc e of the banker Jav i er Gonzalez Longoria 
and now home of th e Soc i edad Ge neral de Autores Espanoles. 
Designed by Jose Gra s es Rier a i n 1902, t he same year as 
his much more so ber Teatro Lir i co (now the Fre nch lycee), 
its flo rid f a~ade i s to my mind as strongly remi ni scent 
of the Churrigueresque as it is of art nouveau; yet those 
who acknowledge its existence allude dism i ssively only 
to a Belgian-inspired modernism. On the oth er hand, the 
weirdly undulati ng balcon i es do seem to echo some of 
Gaudi's work in Barcelona, notably Casa Batl16, a 1905 
block of flats in Paseo de Gracia. 

Contin ui ng northward past the Plaza de Alonso Martinez, 
one comes upon an archite c tura l medley no single element 
o f w h i chi s, i nth e w0 r d s 0 f t1 i c h eli n, II w0 r t had e t 0 u r II ; 

together they make a cu r ious hybrid. In their neoclassic 
enthusiasm during the l ast cent ury , arch i t ects of Madrid 
hardly occupied a un iq ue position, but their championing 
of a neomudejar style i n the 1880 ' s is rather more or igi
nal. The only tr ue mudejar features still extant in Mad
rid are the steep l es of Sa n Nicolas de los Se rvitas (12th 
c.) and San Pedro el Vi ejo (14th c.), both in the old town 
but neither worth more t han a passing gl ance. Clustered 
about the top end of Cal le Almagro can be found the best 
examples of neomudejar, characterised by brickwork in deco
rative relief: the Church of San Fermin de los Navarros 
(1891) and the Asilo de San Diego y San Nicolas (1903) at 
Paseo de Eduardo Dato 20 and 6 respectively, and the Pala
cete de Osma (1886) at Calle Fortuny 43 on the corner of 
Eduardo Dato. Jus t north of the latter at no. 47 is a 
modern block of f l ats, Ed i ficio Maracay, with an eye-catching 
fa~ade of colourful acryl i c - a stained-glass effect some
what gaudy in close-up. On the corner of Eduardo Dato oppo
site the Palacete is the Palacio de Bermejillo (1913), 
allegedly neoplateresque. And one block south in Paseo de 
la Castellana is a ziggurat labe l ed IIChase ll , an Assyria
inspired pyramidal structure designed by the contemporary 
architect Antonio Lamela - altogether quite an architec
tural olla podrida. 

Quite as agreeable i f less monumental constructions 
are tucked away in Madrid's sizable parks. The Parque del 
Buen Retiro, once Felipe II's private retreat, repays explo
ration with more than lawns and park benches: one can cycle 
in the sandy Chopera (= Poplar Grove), stroll through the 
exquisite Rosaleda, row on the Estanque (literally pond, 
but in fact a su bstantial lake), or nip across Alfonso XII 
to the Jar di n Botanico. Three noteworthy structures are 
the Monument to Alfonso XII (1902, again by Jose Grases 
Riera), a delightful folly with Ionic columns, leonine 
guards, and steps down to the edge of the boat-strewn lake; 
the well-proportioned Palacio de Cristal (1887, by Ricardo 
Velazquez Bosco) , like its forebears the child of a great 
exhibition - in t h is case planned as a hot-house for exotic 
plants brought from the Philippines (it now houses transient 
exhibitions); and especially for guest observers the 18th
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ce ntu ry Obs ervator i o Astro n6 mic o wit h i t s Corint nl dll 
por t ico and I onic r ot unda ( by Juan de V,llanu eva , be tter 
kno wn as the archit e c t of th e Museo del Prado ) i n t he 
southwest corn er wi t hin si qht of t he broad ar ch of Atocha 
Station (1889). 

The Parq ue del Oe ste , con veniently at hand for r esi
dents at the Pr inc i pe Pi a , harbours many deli ghts unjus t ly 
neglected, i ncludi ng its own Rosaleda, fine walks with 
vie ws ov e r th e Manzana res basin , a nd f or t he be st vistas 
a telefe r i co fr om t he e le gan t Paseo del Pin to r Rosa les 
clear do wn t o t he Casa de Cam po wi th i ts zoo and amuse 
ment pa rk . Two qui te star tli ng bu i ldin gs l urk in t he 
Pa rque de l Oes t e, th e fi r s t being th e Te mp lo de Debod at 
t he Plaz a de Es pana end. Since an Egypt i an temple 24 cen
tur i es old do e s no t e xact l y co nst it ut e Spanish ar chite c
t ure , I shal l save it for a futur e IIFile on Madrid ll • The 
ot her c uri ous struct ur e is a huge ki l n in t he area north 
we st of the rose ga rden , a ppr opria t ely named Par que de la 
Tin aja (ti naj a = lar ge e a r t hen ja r). Originally intend ed 
for glassb lowin g , it was used i n t he late nineteenth ce n
tury by the Zuloa ga br oth e rs among oth e rs to fire t he i r 
pottery . Ne a rb y are l ocate d th e Escuela Nacio nal de Cera
mica and a cyp r e ss -lin e d wal k to t he tomb o f th e Hero es 
of the Secon d of May . (T hei r execut i on by Fre nch soldiers 
in the rebel lion of 1808 , immo r t al i sed i n Goya ' s pain t i ng 
now in the Pra do , took pla ce on t he hil l of Princ i pe Pio .) 

Characterist ic of t he t ur n of t he cent ury is a verti
cal sweep of glass framed in wrou ght i r on on se ve ral 
floors, executed with va rying degrees of s ucce ss. Now he re 
is this type of fa~a de better bal anc ed or more e l e gan t l y 
treated than in Cas a Pe r e z Villaam i l a t Pl a za de Mat ut e 10 
(1906, by Eduardo Rey nal s y Tol ed o) - t ha t much more i mpres
sive for being scrupu l ou sl y we l l preserved i n an area r i f e 
with seedy if picaresque tavernas. Ar de nt ar ch iphiles 
will come upon many attractive feat ures i n th i s rather 
downtrodden barrio: one bl ock so uth of the above in Pl aza 
Ant6n Martin is a chemist wi t h a Mont golf i er -s ty l e bal l oon 
plus gondola over his shop; a few blocks nor t h , La Eq uit a
tiva by the metro stati on Sevi ll a is gird l ed by carved 
elephant s at streetlamp level - once agai n a f l ig ht o f 
Grases Riera's fancy. Indee d . not onl y in the narrow streets 
of the barrios ba j os, but even in the Gran Via, grotesq ue 
cornices and other intere s ting fe atures wi ll be found by 
those who keep their gaze skyward - sure ly not harsh advice 
for visitors to VILSPA. 

Among buildings of the twent i eth century, Madrid offers 
few which are properly speaking i ndigenous: the hug e edi
fices lining the Pas eo de l a Caste l lana, for example, would 
fit equally well (or equa l ly obtrusively) into nearly any 
large urban environment. The post-office building at the 
bottom of Castellana in the Pla za de Cibe l es (designed 1903 
by Antonio Palacios y Ramilo) i s an e xce pt i on - a pseudo
Gothic monstrosity for wh i ch no Spania rd has a kind word 
but which, taken in a spirit of jo cu l ar ity, does exude a 
certain hi deous charm. What other Eur op e an cap ita l can 
boast a Palacio de Comun i cacio ne s to mat ch ? 
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The work of the Rationalists, a movement of the 1920's 
and 1930's, is evident in the area of El Viso, roughly east 
of the Plaza de la Republica Argentina; but these days it 
is of mainly academic interest. One modern building worth 
seeking out, however, may already have caught the visitor's 
eye on his way into town from the airport: the Edificio 
Torres Blancas off the Autopista de Barajas where it crosses 
Calle Padre Xifre. Designed in 1962 by Francisco Javier 
Saenz de Oiza, it represents a dramatic departure f~om con
vention - a vertical c i ty-garden 81 metres high whose bizarre 
turrets, far from being gratuitous decorative flourishes, 
were derived from the structural conception as a natural 
consequence. 

Another building of recent vintage, considered to be of 
equal architectural significance but certainly much less 
interesting visually, is the bronze monolith of the Edificio 
Ederra in Azca (a deve l opment of office blocks off Paseo de 
la Castellana southwest of the Plaza de Lima). Built on 18 
floors as the head office of the company Cristaleria Espanola, 
it constitutes the first computer-controlled energy-saving 
environment on this scale in Spain and indeed (its publicity 
claims) the world. An enormous reduction in energy demands 
is effected by utilising available solar energy through crys
tal panels covering the whole building; by recuperating 
thermal energy normally lost from lamp fixtures, air ducts, 
and even human occupants and storing up calories in the form 
of heated water; by controlling the level of illumination 
all done automatically by the "on-board computer" to maintain 
21°C and 45% humidity (winter figures), a light level of 800 
lux, and an air flow of 40 m3 hr- l per person. An annual 
saving of 2/3 the energy consumption is readily achieved. 
The building is more memorable in concept than in appearance, 
but ecofreaks making a pilgrimage can identify it by the 
Banco Guipuzcoa no sign. Manuel Aymerich Amadios was its 
architect and this month (October) sees the third anniver
sary of sw i tching on this successful experiment in controlled 
environment. 

It is a pleasure to thank Antonio Arrechea Fuster for 
his helpful criticisms and for access to the library of the 
Colegio Oficial de Arquitectos de Madrid. 

Jon Darius 
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INFORMATION FO R UNDE RNO UR ISH ED EP ICURES 

Some provide nt gue s t observe rs ma nag e to plan their I UE 
shifts to dovetai l with their annual l e av e (or is it vi ce 
versa?) and th e r eb y can samp l e the di ve rs e types of cu i sine 
prevalent in dif fe rent re gions . Th e cooking varies conside
rably from one province to anoth e r , an d one may come to 
doubt the existence of an enti t y cal l e d Spanish c uisine . 
Fortunately for those who will not be c r oss in g t he f r ont iers 
of Castilla one can also find good examp l es in Madr i d i tself 
of restaurants specialising in the food of As tur i a, Ga l icia, 
Navarra and so forth. The last issue of the Newsletter, you 
will recall, recommended a resta ura nt speciali s i ng in the 
food of the Levant and more e sp ecia l ly i n pae lla s from Valen
cia. The current one presents the cuis i ne of Arag6n and of 
Cataluna. 

To hunters of non-Castilian me nus, a word of warn i ng. 
Just as untutored diners can order hamburger in Indian res
taurants in London, so can one mistakenly assume that a'l 
the dishes in a Basque restaurant, say, are Basque. Indeed, 
it frequently happens that only a small percentage of the 
menu is devoted to the cuisine in which the restaurant osten
sibly specialises. Granted the de l i ghtful atmosphere and 
fine wine of La Rioja, near the Plaza de Espana, one may 
well fail to notice that there are orecious few Riojan dishes 
available. (At least the house wine is, blissfully, a delec
table Rioja.) Do not be perturbed, moreover, that gazpacho 
from southernmost Andalusia turns up on a supposedly Galician 
or even a Basque menu. It may be usefu l to arm yourse l f with 
a culinary guide; in the first instance, pick up a free copy 
of" Gas t ron 0 my Spa in" a t ~1. I . T. (n 0 t the r i val to H a r v a r d , 
but the Ministerio de Informaci6n Turlstica, Princesa 1 
actually on the north side of the Plaza de Espana -- or else 
Alcala 44). 

The dearth of Aragon~s restaurants in Madrid reflects a 
neglect of this regional c uisine wh ich is sadly typical, and 
it is small consolation th at there a r e wor s e cases. (No res
taurant in Madrid blazons forth the cuisi ne of Extremadura 
or La Mancha although one can find the odd tasca whose dueno 
exercises his nostalgia for "home cooking".) Of the two in 
Madrid -- El Cac hi ru l o at 4 Ave ni da Con c ha Esp i na facing the 
bullring-like Ber na beu stad i um, an d a s to ne's throwaway La 
Prensa de Tirgo at 7 Avenida del Bras i l be side the Mi nistry 
of Culture -- each compen s ates to so me extent the fai l ings 
of the other. For La Pre nsa de Tirgo it can be said that 
parking is relatively -easy, queui ng for tables unnecessary 
in view of its size, service de f t, a nd food qu ite adequate; 
against it, that it is character i s ed by a certain impersona
lity, a lack of atmosphere -- per haps not unrelated to the 
fact that it is owned by the conglomerate Tryp, wi th holdings 
from Tenerife to Al icante -- and that its special i ties are 
all jumbled together. Pity the innocent guest observer, hot 
in pursuit of Aragones cooking but unable to distinguish geo
graphically the Bermeo sea bream (from the Basque coast), 
Navarran dried cod, tortilla de HarD (in the heart of Rioja), 
and costillas de ternasco (at last, a true dish of Arag6n). 
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El Cachirulo he l pfully lists its Aragon~s specialities, 
including green beans with ear of pork, fried sausage (the 
thin, spicy longaniza) with bread crumbs, eggs a la Salmor
rejo (a bowlful layered roughly thus: fried eggs, pork chop, 
ham, and hot broth rather heavy on oil), chicken a la chilin
dr6n (an excellent sauce of tomatoes, peppers, onions, and 
ham), magras (rashers of ham) with tomato, and ternasco 
(usual l y roasted kid), ranging from 200 to 675 ptas. Olive 
oil from tne region is reputedly the best in Spain, and 
perhaps it is not surprising that if any reproach can be 
addressed to Aragones cooking as a whole it is that this 
commodity is used to excess. El Cachirulo scores higher 
on atmosphere than its rival at the expense of fewer tables 
and it may be useful to know that, in extremis, one can 
order from the restaurant menu at the few tables in the 
adjoining bar (which also has its own menu). Furthermore, 
the house wine is an honest if rather overpowering Carinena, 
whilst its up-market rival keeps a meretricious and disap
pointing Rioja. Neither troubles with regional desserts, 
but the moist, fresh leche frito (literally, fried milk) at 
El Cachirulo will not come amiss. Both places are open 
13:00 to 16:00 and 21:00 to 24:00 except Sundays. El Cachi
rulo also opens for Sunday lunch, 13:30 to 16:00, and it is 
best to reserve (259-0702). 

Utterly different in character is the modern and attrac
tive El Timbal, one of only two restaurants -- again~ -
specialising in Catalan cuisine. Its large dining room is 
furnished with bamboo tables and chairs, mirrors, tiles set 
into the floor, and plants which thrive under a central sky
light. Inevitably the lace-fringed napkins and the efficient 
and friendly service are concomitant with higher prices -
yet ironically the least expensive items are the Catalan 
specialities. Do not expect the full flower of cocina cata
lana here; it is available nowhere in Madrid, not excluding 
the better known and more expensive La Fonda at 11 Lagasca 
(though the latter does offer a few other Catalan dishes, 
notably aubergine pudding and rabbit stewed with snails). 

Forego the soup at El Timbal in favour of the mislead
ingly named ensalada de la casa: "esqueixada" is a cold 
dish of slivered tomato and "bacalao" (rather chewy dried 
cod) in a vinaigrette sauce. The rabbit in alioli (variant: 
all-i-oli) sauce makes an app~opriate main course; like 
bouillabaisse and cassoulet, alioli (a sort of garlic mayon
naise) is one of Cataluna's rarely acknowledged contributions 
to international cuisine. Alternatively, try IIbutifarra amb 
mongetes", a squat and tasty Catalan sausage served with 
rather bland white beans. Mustard is advisable (and avail
able) even though this is sacrilege to the puritans. For 
dessert, the IIcrema catalana" resembles natillas (custard) 
basted with burnt sugar, whilst IImel i mat6 11 amounts to a 
reques6n con miel (a smooth cottage cheese with honey). 
Three-course Catalan-biased meal with wine, ~900 ptas; loca
tion: 69 Andres Mellado, just south of Cea Bermudez (since 
A.M. is one-way north, take the next street, Guzman el Bueno, 
which is one-way south; N.B. aparcamiento at no. 78 beside 
the Caja de Ahorros); telephone: 244-3615; closed Sunday 
evening. 

Jon Darius 
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THE BALLAD OF rUE 


It is four in the morn; the RA could have sworn 
that the time of his shift is much later, 

But his digital clock wakes him up with a shock: 
it is time to collect UV data. 

In a state of sedation he drives to the Station, 
quite ready to take extreme unction; 

He can't tell the Castle from elbow or asshole 
but he must get his brain cells to function. 

The new guest observer receives him with fervour. 
He's somewhat crestfallen when told 

That there's no hope in hell of y2 Vel 
ttll the on-board computer is cold; 

And it isn't worth tryin' those stars in Orion 
the archive is full of their spectra 

While the object in Crux has a vanishing flux 
which would tax any photon collector. 

When the chap has crossed off AR Lac and U Oph 
and such objects of second priority, 

His POT overflowing with targets is showing 
an increasingly smaller mi nority. 

Yet still there's a hope he can image Merope. 
A dummy manoeuvre is tested. 

Constraints are there none from the Moon or the Sun, 
nor the Earth in the time slot requested, 

But by Murphy's decree the object must be 
half-way round the celest i al vault. 

Though the GO looks pained, not a word of complaint
for it really is nobody's fault. 

(Of course it is true that during the slew 
one can PREP both the IUE cameras.) 

Now Merope's a myth not immune to a kith 
as we know from her qualities amorous; 

Yet she's shy to be seen on the EDS screen, 
for her field-camera image is bare. 

At once there's a check on her RA and Dec 
and they prove that she ought to be there. 

On closer inspection, a minor correction 
is needed in order to snatch 

The star back from where she is caught in the snare 
of the low-reflectivity patch: 

Of the stars in the field only she is concealed 
by the whim of the Fine Error Censor. 

There is nothing to do but perform a small slew 
to render her image intenser. 

The GO is peeved, but .the TO's relieved 
that the satellite hasn't lost attitude: 

By comparison, say, a pin in the hay 
is a cinch if you'll pardon the platitude. 

Merope at last, with a star-studded cast, 
shows up in her true luminosity 

Yet shorn of her veils since the camera fails 
to reveal all her faint nebulosity. 

The star's in the slot -- the moment is fraught, 
but it seems that the prospects are changing 

When a v0 ice wi t had raw 1 ann 0 u n c e s, " Y , all 
about ready to stand by for ranging?" 

They react to the SCAMA with furious clamour 
till the voice of authority, sneering, 
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Says, "Hell and perdition! You think a space mission 
is science and not engineering. 1i 

No need for a guide to expose on this Pleiad 
the spectrum ;s done in a trice. 

The GO wants low res., and both slots (so he says) 
so they make her perform for him twice. 

It is but a short ride from Pleiad to Pleiad 
by movements in roll, yaw, and pitch. 

Their short-wavelength spectra except for Electra 
are captured with scarcely a hitch 

Apart from times when, every now and again, 
the event page stops dead on a line; 

But one knows from the past that the freeze will not last -
just a crash of the great Sigma 9. 

It's hard to resist her, that ultimate Sister, 
unknown in the far ultraviolet; 

Handover of power in less than an hour 
regrettably keeps her inviolate. 

The shift was elating as much as frustrating 
and no one will look back with rancour 

All astronomers bid to return to Madrid 
to visit anew Villafranca. 

Jon Darius 
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Cacciari, C. & Freeman, K.C. 1980, "Mass loss in Popu
lation II red giants", in Physical Processes in 
Red Giants (D. Reidel, Dordrecht), accepted for 
publication. 

Clavel, J., Benvenuti, P., Cassatella, A., Heck, A., 
Penston, ~1.V., Selvelli, P.L., Beeckmans, F. & 
r·lacchetto, F. 1980, "The UV spectrum of the narrow 
emission line X-ray emitting nucleus of the galaxy 
NGC 7582", Monthly Notices Roy. Astron. Soc. 192, 
769. -

Darius, J. & Thomas, P.K. 1980, "Crosswires in a 

guiding eyepiece", J. Phys. E: Scientific Instru

ments, accepted for publication. 


Epchtein, N., Guibert, J., Nguyen-Quang-Rieu, Turon, 
P. & Wamsteker, W. 1980, "Infrared photometry of 
~1ira variables", Astron. Astrophys.~, L1. 

Feldman, P.O., Weaver, H.A., Festou, M.C., A'Hearn, 

M.F., Jackson, W.M., Donn, B., Rahe, J., Smith, 

A.M. & Benvenuti, P. 1980, "IUE observations of 
the lJV spectrum of Comet Bradfield", Nature 286, 
132. -

Garcia-Alegre, M.C., Vazquez, ~L & Ponz, J.D. 1980, 

"IUE Mg II doublet observations in F and G main

sequence stars", Astron. Astrophys., accepted for 

publication. 


Gomez, A.E., Grenier,S., Jaschek, M., Jaschek, C. & 

Heck, A. 1980, "The absolute magnitude of the Am 

stars", Astron. Astrophys., in press. 


Gondhalekar, P.M. 1980, "Ultraviolet astronomy with 

the International U'ltraviolet Explorer", Bull. 

Astron. Soc. India, in press. 


Gunn, J.E., Hoessel, J.G., Hestphal, J.A., Perryman, 
M. A . C. & Lon g air, ~1. 5 . 1 9 8 0, "I n v est i gat ion s 0 f 
the optical fields of 3CR radio sources to faint 
limiting magnitudes -- IV", Monthly Notices Roy. 
Astron. Soc., in press. 
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Heck, A., Burki, G., Bianchi, L., Cassatella, A. & 
Clavel, J. 1980, "Simultaneous spectroscopic (UV 
Mg II and Al II lines) and photometric variations 
of l:1 Sco (HD 152236)", Monthly Notices Roy. Astron. 
Soc. 192, 59P. 

Heck, A. & r'1anfroid,.1. 1980, "uvbyS photometry of equa
torial and southern bright stars -- II", Astron. 
Astrophys. Suppl., in press. 

Jones, D.H.P., Heck, A., Dawe, J. & Clube, S.V.M. 1980, 
"Tests of two different maximum likelihood algorithms 
for determining statistical parallaxes", Astron. 
Astrophys. 89, 225. 

Macchetto, F., van de Hulst, H., di Serego Alighiere, S. 
& Perryman, r;;.A.C. 1980, liThe Faint Object Camera 
for the Space Telescope ll , ESA Publ., in press. 

Nandy, K., Morgan, D.~1., Willis, A.J. & Gondhalekar, P.M. 
1980, "A Large Magellanic Cloud member intermediate 
between Of and WN7 11 

, Monthly Notices Roy. Astron. Soc., 
accepted for publication. 

Panagia, N., Vettolani, G., Boksenberg, A., Ciatti, F., 
Ortolani, S., Rafanelli, P., Rosino, L., Gordon, C., 
Reimers, D., Hempe, K., Benvenuti, P., Clavel, J., 
Heck, A., Penston, M.V., Macchetto, F., Stickland, 
~, Bergeron, J., Tarenghi, M., Marano, B., Palumbo, 
G.G.C., Parmar, A.N., Pollard, G.S.W., Sanford, P.W., 
Sargent, W.L.W., Sramek, R.A., Weiler, K.W. & Matzik, 
P. 1980, IICoordinated optical, ultraviolet, radio, 
and X-ray observations of Supernova 1979c in MI00 1l 

, 

r10nthly Notices Roy. Astron. Soc. 192,861. 

Peacock, J.A., Perryman, M.A.C., Longair, M.S., Gunn, 
J.E. & Westphal, J.A. 1980, IIInvestigation of the 
optical fields of flat-spectrum radio sources to 
faint limiting rnagnitudes ll , Monthly Notices Roy. 
Astron. Soc., in press. 

Penston, M.V. 1980, "Extragalactic work with IUE II , IAU 

Symp. no. 92, p. 247. 


Surdej, J., Swings, J.P. & Wamsteker, W. 1980, "A study 

of the nebulosity associated with the emission star 

H D 87643 II, As t ron. As t ro ph y s ., i n pre s s . 


The, P.S., Tjin A Djie, H.R.E., Bakker, R., Bastiaansen, 
P.A., Burger, M., Cassatella, A., Fredga, K., Gahm, 
G., Lis e au, R., Smy t h, M. J ., V i 0 t t i, R., Wa m s t eke r, W. 
& Zeuge, W. 1980, liThe variable shell star HR 5999: 
V. The spectral energy distribution", Astron. Astro
phys. Suppl., in press. 

The, P.S., Tjin A Djie, H.R.E. & Wamst~ker, W. 1980, 
"Tr27-28: a HC9-type star with large infrared excess", 
Astron. Astrophys. ~, 263. 
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Ulrich, M.H., Bo ksenber g, A., Bromage , G., Carswell, R., 
Elvius, A., Gab r iel , A., Gondhale kar, P.M., Lind, 
J., Lindegren, L., Lo ngair, M.S., Pe nston, M.V., 
Perryman, M.A.C., Pett i ni, M., Perola, G.C., Rees, 
M., Sciama, D., Sn ij ders, M.A .J. , Tanzi , E., Tarenghi, 
~1. & ~J i 1 son, R. 19 8 () , "D eta i 1 e d u 1 t r a v i o l e t 0 b s e r 
vations of the quas a r 3C 273 wit h IU EII , Monthly Noti
ces Roy. Astron. So c . 192 , 561. 

van 	 Paradijs, J., Verbunt, F., van der Lin den, T., 
Pedersen, H. & Wamsteker, W. 1980, II Spectroscopic 
observations of the optic a l co unt erpart of Cen X_411, 
Astrophys. J., in pr e ss . 

Wamsteker, W. 1980, "F i ve - colo ur pho t ometry of blue stars 
in the Magellanic Cl oud reg ion ", As tron. Astrophys. 
Suppl., in press. 

Wamsteker, W. 1980, "Standard stars and cal ib ration 
for JHKU1 fJhotometry", As t r on . As t rophys., in press . 

Wolf, B., Appenzeller, : . & Ca ss a t ella , A. 1980, "IUE 
and ground-based obse rv at i ons of th e LMC star S 
Doradus", Astron. Ast ro phy s . ~, 15 . 

The foregoing list updates those pub l i s hed in previous 

issues of the Newsletter. Names of IU E Observatory 
astronomers are underlined. Preprints are included 
only when accepted for pub l ication or in press; these 

papers will normally be l i s ted a second time when 
finally published. 
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IUE VILSPA PUBLICATIONS 

Benacchio, L. & Galletta, G. 1980, "UV observation 
of the nucleus of NGC 3077", preprint. 

Bergeron, J., Maccacaro, T. & Perola, C. 1980, "Far 
UV study on the non-thermal activity in the narrow
line galaxies NGC 4507 and NGC 5506", preprint. 

Brown, A. & Jordan, C. 1980, liS I emission in EUV 
spectra of late-type stars", Monthly Notices Roy.
As t ron . Soc. ,19 1, 37 P . 

Danziger, I.J., Wood, R. & Clark, D.H. 1980, "Ultra
violet spectroscopy of the Vela supernova remnant ll , 
~·1onthly Notices Roy. Astron. Soc. 192, 83P. 

Dupree, A.K., Gursky, H., Black, J.H., Davis, R.J., 
Hartmann, L., Matilsky, T., Raymond, J.C., Hammer
schlag-Hensberge, G., van den Heuvel, E.P.J., 
Burger, M., Lamers, H.J.G.L.M., Vanden Bout, P.A., 
~1orton, D.C., de Loore, C., van Dessel, E.L., 
Menzies, J.W., Whitelock, P.A., Watson, M., Sanford, 
P.W. & Pollard, G.S.G. 1980, IISimultaneous ultra
violet, optical, and X-ray observations of the X-ray 
source Vela X-I (HD 77581)", Astrophys. J. 238,969. 

Fricke, K. H., von Zahn, U., Combes, M. & Encrenaz, Th. 
1980, "A differential measurement of the Lyman alpha 
emission from the giant planets using IUE", Space
Research, in press. 

Gahm, G.F., Liseau, R. & Fredga, K. 1979, IIUpper limits 
to the coronal line emission from the T Tauri star 
RU Lupill, Stockholms Obs. Rept. no. 16. 

Maraschi, L., Tanzi, E.G. & Treves, A. 1980, "Far 
ultraviolet observations of Cyg X-2", Astrophys.
J., accepted for publication. 

Mundt, R., Appenzeller, I., Bertout, C., Chavarria, C. 
& Krautter, J. 1980, "IUE observations of V1331 
Cyg", prepri nt. 

Nandy, K. & Morgan, D. H. 1980," I UE observat ions of 
Large Magellanic Cloud members", Monthly Notices 
Roy. Astron. Soc .. 192,905. 

Praderie, F., Talavera, A. & Lamers, H.J.G.L.M. 1980, 
"Resonance line profiles in A-type supergiants from 
rUE and Copernicus spectra ll , Astron. Astrophys. 86,
271. -

Prevot, L., Laurent, C., Paul, J., Vidal-Madjar, A., 
Audouze, J., Ferlet, R., Lequeux, J., Maucherat
Joubert, M., Prevot-Burnichon, M.-L. & Rocca
Volmerange, B. 1980, "Highly ionized species in 
the s p e c t r a 0 f Sma 1 1 ~1 age 1 1 ani c Clou d s tar s II , 

accepted for publication. 
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Smith, L.J. & Hartquist, T.~J. 1980, "IUE observations 
o f N V, a d i a g nos tic 0 f hot i n t e r s tell a r gas II , 

Monthly Notices Roy. Astron. Soc. 192, 73P. 

Tarafdar, S.P., Krishna Swamy, K.S. & Vardya, M.S. 
1980, "r~olecules in celestial objects -- 1. Circurn
stellar CO in 9 Cephei (132 Ib)", Monthly Notices 
Roy. Astron. Soc. 192, 417. 

Tarenghi, M., Tanzi, E.G., Treves, A. , Glencross, W.M . , 
Howarth, I., Hammerschlag-Hensberge, G., van den 
Heuvel, E.P.J., Lamers, H.J.G.L.M., Burger, M. & 
Whitelock, P.A. 1980, "UV and optical observations 
of X-ray sources in the ~~agellanic Clouds", preprint. 

The foregoing list updates those published in previous 

issues of the Newsletter. It contains papers based on 

IUE observations from VILSPA other than those involving 

IUE Observatory astronomers. May we strongly request 

that IUE users continue to send us (p)reprints of their 

papers. 
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VILSPA IMAGES FOR RELEASE, DECEMBER 1980 TO APRIL 1981 

VILSPA I~1AGES FOR RELEASE TO SCIENTIFIC COMMUNITY 

1980 December 1st (despatched 1980 May) 

Camera 2 LWR 	 Camera 3 SWP 

7629 7683 7789 8856 8947 9052 
7633 7697 7790 8857 8948 9065 
7634 7700 7794 8858 8949 9079 
7635 7701 7795 8859 8950 9091 
7636 7702 7796 8860 8968 9092 
7637 7703 7797 8861 8969 9093 
7638 7710 7798 8862 8972 9094 
7639 7720 7807 8871 8973 9095 

7651 7723 7808 8880 8989 9096 
7652 7724 7824 8885 9000 9097 

7653 7734 7838 8894 9001 9107 

7654 7747 7839 8895 9002 9123 

7655 7758 7840 8896 9003 9124 

7658 7759 784·1 8897 9004 9125 

7659 7760 7842 8909 9024 9126 

7660 7761 7843 8910 9029 9127 

7662 7762 784·4 8911 9030 9128 

7663 7770 7857 8912 9031 9129 

7664 7771 7858 8913 9032 9130 

7665 7772 7859 8914 9033 9136 

7671 7773 7860 8923 9034 9137 

7672 7774 7861 8924 9047 

7673 7785 7866 8925 9048 2790* 

7674 7786 7867 8926 9049 3130* 

7675 7787 7868 8927 9050 5483* 

7676 7788 7878 8936 9051 

* 	 SWP images erroneously l i sted as 2890. 3230. 5383 respectively 

in the release list of 1980 September 1st. 
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: VILSPA IMAGES FOR RELEASE TO SCIENTIFIC COMMUNITY 


1980 December 1st (despatched 1980 May) Page 2 

Camera 3 SWP 

1917 5591 5666 5778 5887 5974 

3237 5592 5693 5779 5888 5975 

3537 5593 5694 5811 5942 5976 

4472 5594 5704 5827 5943 5977 

4668 5595 5705 5837 5944 5978 
5086 5596 5706 5839 5945 5985 

5469 5597 5707 5840 5946 5986 

5521 5598 5715 5841 5947 5987 

5523 5599 5717 5852 5948 5988 
5535 5600 5718 5865 5963 5989 
5536 5615 5725 5868 5964 5990 

5538 5631 5727 5873 5970 6019 
5568 5659 5737 5874 5971 6020 
5585 5660 5738 5875 5972 6021 
5590 5665 5739 5886 5973 6022 
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VILSPA I MAGES FOR RELEASE TO SC IE NTIFIC COMMUNITY 


1981 Ja nua ry 1st (d es pa tched 1980 June) 

Camera 2 LW R Camera 3 SWP 

7884 7981 80 45 914 5 92 29 9310 
7890 7989 805 9 91 46 92 30 9319 

7891 7990 80 60 9152 924 0 933 3 
7892 799 1 80 65 91 53 924 1 9341 

789 3 7992 80 72 915 4 9255 93 48 

7894 7998 80 80 9155 9256 9 34 9 
7895 799 9 8081 9156 925 7 9367 
78 96 8000 80 92 91 65 926 1 9368 
7897 8003 809 7 91 66 926 2 9379 

7898 80 10 8103 9177 927 1 9380 

790 4 801 1 8104 9178 9272 9388 

790 5 8013 81 05 9181 9276 9396 
7924 801 4 81 06 918 2 927 7 3114* 

7925 8030 8107 9189 927 8 

79 39 8031 8108 9194 928 5 

7945 80 38 81 09 920 1 9286 

7958 80 39 812 0 9211 9287 

7970 8040 8131 9212 929 1 

797 1 804 1 81 38 92 13 929 2 

7972 80 42 8146 9214 929 9 

7973 8043 9215 93 02 

7974 8044 9228 9303 

* RE PROCESSED 
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VILSPA IMAGES FOR RELEASE TO SCIE NTIFIC COMMU NITY 


1981 ~e bruary 1st (despat ched Ju l y 19 80 ) 

Camera 2 LWR Came r a 3 SW P 

8151 824 9 8337 94 02 9450 95 25 

8159 8259 8338 940 8 9451 9527 

816 0 8260 9414 945 2 9528 
81 61 8261 9415 945 3 9529 
81 64 8277 94 16 9454 9544 
81 65 8278 94 22 9455 9545 
81 66 8279 942 3 946 2 95 49 
81 67 8280 9424 94 63 9550 
8171 8281 94 25 946 4 9551 
8172 8282 94 26 94 65 95 52 
8187 8303 9427 94 66 9553 
8188 8304 9428 9467 9558 
819 5 8305 94 33 9468 95 59 
8196 8306 9434 9469 95 60 
8199 8311 9435 9470 95 69 
8200 8320 94 40 9471 9570 
820 1 8 321 9441 9492 9575 
82 16 83 22 94 44 949 3 95 76 
8226 83 23 944 5 9500 9590 
82 33 8328 9446 95 01 959 1 
8234 83 29 9447 9510 9592 
8235 83 30 94 48 9517 95 93 
8243 8336 9449 95 18 96 06 

9607 
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VIL SPA IMAGES FOR REL EASE TO SCIE NTIFIC COMMU NITY 


1981 Mar ch 1st (desp atched 19 80 Augu st ) 

Ca mer a 2 LWR Came r a 3 SWP 

838 4 8467 8~i 6 7 24 54* 9727 984 1 
8 385 8468 856 8 96 36 97 28 9842 
8386 8482· 8569 9637 97 41 9843 
8 387 8483 8570 96 38 97 42 98 50 
8394 8488 8574 964 7 9763 98 51 
8396 8489 857 5 9649 9764 9852 
839 7 849 7 85 76 965 0 97 68 985 7 
8400 8508 85 80 9657 9769 985 8 
8411 8509 8581 9658 9779 9859 
8412 85 14 859 3 9665 97 80 986 
8413 85 15 8594 9666 979 2 98 61 
8416 8516 85 95 9667 9793 9862 
84 17 851 7 86 01 96 77 979 4 986 3 
8431 8522 860 2 9678 9798 9864 
8432 85 23 86 10 967 9 97 99 9870 
8433 8524 8611 969 1 98 00 9871 
84 38 853 8 8612 96 92 9801 9872 
8439 8539 9698 9802 9878 
84 45 8540 96 99 980 3 9879 
8446 8548 9704 9814 9880 
84 47 854 9 9705 98 15 988 1 
84 52 85 53 9706 98 16 98 90 
845 3 8554 9710 9825 9891 
8458 8555 9711 9826 9898 
845 9 85 56 9712 9827 9899 
846 0 855 7 972 5 98 36 9900 
846 1 855 8 972 6 983 7 9901 

* Ap pe ared e r r oneous ly in release l i s t for Se pt embe r 1st 1980 
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VILSPA IMAGES FOR RELEASE TO SC I EN TIFIC COMM UNITY 


1981 April 1s t (despatc hed 1980 Septembe r ) 

Cam e ra 2 LWR Camera 3 S \~ P 

86 21 87 1Q 8783 8890 990 9 9985 10051 101 36 
8622 8712 87 90 8891 991 0 9991 10056 10137 
8623 87 13 8791 8896 9911 99 98 10 05 7 101 38 
8624 8714 8797 8897 9912 99 99 10065 10139 
86 31 8725 8798 8900 99 20 1000 0 100 66 10 140 
8632 8726 879 9 8901 9921 1000 1 10 06 7 1014 1 
86 33 87 32 8800 8908 9922 100 04 10068 10 14 2 
86 34 8733 8801 8913 99 23 1000 5 10069 101 43 
86 35 8734 8802 891 4 9924 10006 10070 1015 7 
8636 8735 8803 99 25 1000 7 1007 8 10 15 
8650 8744 8804 99 '3 9 10008 10086 10 159 
865 1 8745 8805 994 0 10 009 10087 10 16 7 
8652 8746 8806 9941 10020 10088 10 168 
86 68 8747 8807 99 42 10 021 10089 10169 
8669 8748 8808 9953 100 22 100 96 10 176 
86 70 8759 8809 996 2 100 23 10097 10 1 77 
86 71 8760 882 3 9963 10024 100 98 10 182 
86 72 8761 8824 9964 10 025 10099 10103 
8673 8762 88 25 996 5 10026 10113 10 184 
8674 8763 9966 8826 100 33 10 114 102 03 
8675 87 64 883 4 996 7 10034 10115 3. 0 217 
867 6 87 65 8835 9968 10035 10 116 10234 
86 77 87 70 8842 9969 10 036 101 26 10243 
869 8 8 77 1 8848 99 70 '100 46 1012 7 10244 
869 9 87 72 88 54 9973 100 47 10 12 8 10245 
870 7 8773 886 7 99 74 10 048 10 129 10249 
870 8 87 74 8877 998 3 1004 9 10 130 
8709 878 2 88 78 9984 100 50 101 31 
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G.O. PROGR~MHES ~PPROV EO BY THE SCIENCE RESEARCH COUNC IL FOR rUE IN 198 0- 1981 
••• *.**-.****.* ••• **.**.* .**.****** •• ** •• •• ~ • • ** •• **.' ,••••••• ••••• •••••••••• • 

UKlOl 	 INTERST EL LA R A8 S0RPTION LIN ES " IN THE SPECTR UH OF HD 200775 
C. A.H. WALKE R/ BR COLUMBIA 

UKl02 ULTR AVIOLET OBSERV AT IO NS OF EX TRA GALAC TIC H 11 RE GI ONS 
R.F. CARSWE LL/ C ~MORIDGE 

UK303 HOL ECU LES IN CELESTIAL OB JE CTS 
S.P. TAR AFOA R/T A1A I ~~TITU T E 

UK3 04 UV SPE CTRA OF ~ C TIVE GA LA XIES NE WL Y DIS COVE RED AS X-R AY SOUR CES 
M.J. WARD/CAM~RIO yE 

UK 30S A~SORPTION HE ~ SURES OF GAL AC TI C HAL O ~AS 
D.C. MORTON/UO 

UK30b RADIO ST~RS 
D.J. STICKLANO/RGO 

UK3 07 ANOMALOUS WOLF-RAYET ST~RS 
O.J. STICKLAND/RG O 

UK30e 	 UV Q~SE~VATIONS OF THE WHITE DWARF 2A 0311-227 
" . COl/SOUTHAMPTON

UK309 	 HIGH- RESOLU TION OSSERVAT IONS OF THE HOT SUB DWARF IN THE ECL I PS I NG BINARY 
" . H. owORETSKY/UCL " "' 

UKl l O 	ULTRAVIOLET OBSER VA TI ONS OF PEC Ul I~R A AND 8 ST ARS 
". M. DWORETSK Y/ UCL 

UK311 	 OBSE RV ATIONS OF THE V~RIABLE SO UR CE 3C 120 
R.f. CARswELL/C~MBRIDGE 

UKl 13 NOV A- LIKE VARIABLES, DISK STARS 
G. T. BATH/ UXF ORO 

UK314 DWARF NOvAE 
J.E. PRINGL E/CA MBRI DGE 

UK 315 W UHA CON TAC T BINARIES 
J.A.J 	WHELA N/C AMBRI DGE 

UK316 	 INVESTIGATIO N OF CHROMOSPHERIC [MISS ION IN THE SHORT-PERI OD SUBGR OUP OF 
RS CVN STARS 
E. BUDDING/MANCHESTER

UKl17 CORONAS A~O ChRO MOSPHERES IN W UMA S T~RS 
O. VILHU/f INL AND 

UK l I Q OBSERVATIO NS OF SELEC TED PL ANETA RY N E VU~AE 
".J. SE. ATON/UCL

UK32 0 	 ULrRAvIO LET SPECTROSCOPY OF , THE NUCLE I OF HOT.SPOT ANO /RE LA TEO GAL~X IES 
D. J. AXO N/SUSSEX 

UK321 U ~ T RAVI OlE T SPECTROSCOPY OF VV PUP PI S AND 2A 0311-227 
O. T. WICK kAMA SI NGHE/ROE

UK322 ABUN DANCE. PLC UL IA RI TIES IN WH ITE DWAR FS 
O. T. WI CKR AHASIN GHE /ROE 

UK123 I NTER ST ELL AR EXTI NCTION IN THE PERSEUS ARM 
O. H. MORGAN /R UE 

UK3 24 K-COR RECTl uNS AND STELLAR POPUL~T I ON ANAL YSES FOR NORHAl GALAXIES O~ 
VARI OUS MORPHOLOGICAL TYPES 
R.S. ELL IS/DURHAM 

UK326 HASS LOSS FROM HOT SUBD WARF S 
R. WILSON/UCL

UK3 .?7 AN INYE.STIGATION Of X-R"," BI NARY S~URC ES 
It. WILSON/li e L 

UK328 	 AN INVE STIG ATI ON OF THE ULTRA VI OL ET EM! SSION OF SEYFE RT GALAXIES 
R. WI LSON/UCL

UK330 \ S TUDY OF TME ULTRAVI OLET SPECTRA OF QUASARS 
R. WILSON/UC L 

UKlll AN INVE STI GAT IO N OF STARS INT ERMEOIA TEL Y EVOLVED 8E TWEElj OF AND "R
"'. J. WIlLIs/uel 

I 
W 
0\ 



UK3~2 	AN ~~VESTIGATION or "OL~ -RA r ET STARS IN THE MAGELLANIC CLOUDS 
A.J. wILLIs/uel 

UK3~3 A ~TU~Y Of ~AIN·SEQUENCE sTARS IN THE LMC 
~. NANDy/ROE . 

UK3!~ INTERS·ElL~R EXTINCTICN AND ~ STUDY OF EARLY·TYPE SU PE RGIAN TS .~ TkE LHt 
K. NANO Y/RO[

UK33b HON I 10R ING OF THE cON'INUUH ANO THE LINE S1RENGTHS OF SEYfERT Gh ~'XY N 
4151 
A. eO~ SE~BE RG/UCL 

l'K317 HIGH ... ELCI~ITIC;S IN THE WINO-DRIvEN NEBULA Nt;<; b30Z 
J. ME~BURN/~ANCHESTER 

UKJ39 INTER5TELLAK EXTINCTION AND ABUNDANCES IN CANIS HAJORIS RI 
D. MCNlLL YlUCl 

U~3110 	 INT~HSTELLAR EXT1NCTJON IN SOUTHE RN DARK CLOU DS ".B. SOMEHVILLE/UCL 
UK)ijl 	 !NltR ST ELLlH ATO MI C ABU~DANCES IN THE SOUT HE RN MILKY HAY 

W.9. SOMEPVILLE/UCL 
UK342 D~StRvlT!ONS OF INTERSTEL LAR CO 

D. MC'ULLY/UCL
UK343 THE UV SPlCTRUH OF SELECTED HERBIG~HARD OBJECTS 

D.J. A~ON/SUSSEX . . 
UK344 UV SPECTHA OF OB~Ecrs STUOIED AT lR wAVELENGTHS 
UK3~Q UV SPECTRA OF OBJECTS STUDIED AT IR WAVE LENGTHS 

R.F. J~MtS O~/LEICESTER 
UK34S uv SPECTROPHOTOMtTRY OF MAGELLANIC CLOUD PLlNETARY NEBULA~ 

M.J. BAf.lLO,,/UCL
UKlllb A STUDY Of ULTRA-~IGH-EXCllATION 0 Vl STARS 

M.J. !lARLOW/UCl
UK347 EVOLUTlON 4ND ULTRAVIOLET VAHIABIlITY OF EXTRE ME HELIUM STAR! 

P. w. HILL/ST ANO 
UKl48 0~3~R V.TIONS ON H II REGIONS 1~ THE r'E AR8 Y SPIRAL AND IRREGULAR GALAXIES 

P.M. GONO ~ ALEK~R/VILSPA 
UK350 A STUDY OF INTlRS TELLAR GA ~ ASSOCIATED HITH SuPERNOVA REMNANTS 

P.M. G O NDH~LE~lR/VILSPA 
UK352 HIGH-VEL OCITY EARLY-TY PE STARS 

D. KILKENNY 1ST AND 
UKl53 COLLABORATIVE MO~ITORING OF A BY DRACONIS FLARE STAR 

A.D. ANOREwS/ARMA GH 
UKl54 UV SPtCTROSCOPT OF TME VELA SUpERNOVA REMNANT 

R. I'IOO O/RGO
UK355 UV SP ECT ROSCOPY OF FLARE/ SPOTTY STARS 

P.B. BYRNE/ARMAGH
UK35b STUDIES OF STELLAR CHROMOSPHERES ANO CORONA! 

C. JOR DAN/OXfORD
UK357 UL TRAVIOLEl STU DIES OF PRE-MAIN-SEQUENCE STARS 

C. JORDAN /O XFORD 
UK 3S& UV 08 SERVATIONS of EXTENDED ENVELOPES SURROUNDING DQ HER AND GK PER 

G.J. fEHL A ~OICAM8RIDGE 
UK3S~ rUE 08SEHVATIONS OF SOLAR-SYSTEM OBJECTS 

G.E. HUNT/UCl . 
UKJbl l LAR GE~ SC~LE SURVEY OF INTERSTELLAR ABSORPTION IN THE HALO OF OUR ~ALAXY 

A. BOKSE NAERG/ UCL 
UKlb2 	 MASS LOSS AND ATMOSPHERIC STRUCTURE OF HIGHLY LUMINOUS STARS 

A. BOKSEN8ERG/UCL
UK3b3 08SEPVAIIONS of NO Vl CYGNI 1978 IN THE FIN AL NEBULAR STAGE 

D.J. STICKLA NO/RGO 
UKlb~ VARIABILITY I N BE·TYPE STA RS 

A. aOKSEN8ERG/UCL
UK3b5 FUR HTER LONG OBSERVATIONS OF EXTRAGALACTIC OBJECTS WITH JUE 

A. BOK SENBtRG/UCL 
UKJbb ULTRAVIOLET OBSERVATIONS OF XX CAM AND SU TAU 

K. MAN DY/ ROE 
UK3b7 ST UDIES OF INTERSTELLAR GAS AND DUST IN THE PLANE OF THE ~ALAXY 

A. BOCKSENBER G/UCl 
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UK 3&8 

UK3&9 

UK370 

UK371 

UK372 

UK173 

UK37Q 

UK375 

UK37& 

UK381 

THE INTERACTION OF SUPERNOVA REMNANTS ~ITH THE CLOUDY INTERSTELLAR HEDI UM 
AT SUCCESSIVE EVOLUTIONARY STAGES. 
A. BOKSEN8ERG/UCL 

THE EXTENT OF A GASEOUS GALACTIC HALO 

A. BOKSENBERG/UCL 
EXTRAGALACTIC ASTRONOMY 
A. BOKSENBERG/UCL 
HIGH-RESOLUTION SPECTROSCOPY Of ULTRAVIOLET-BRIGHT GALAXIES 
K.J.E. NORTHOVER/LOGICA
THE ECLIPSING BINARY STAR CQ CEPHEI 
D.J. STICKLAND/RGO 
VARIABILITY IN WOLF-RAYET STARS 
W.H. BURTON/ARD 
FURTHER OBSERV~TIONS :f MARKARIAN 59 
W.H. BURTON/ARD 
STELLAR FLARES IN RED DWARFS AND BINARIES 
G.E. BROHAGE/ARO , 
ULTRAVIOLET OBSE RVA TIONS OF EXTRAGALACTIC OBJECTS WITH COSMOLOGICAL 
RELEVANCE 
M.S. LONGAIR/CAMBRIDGE 
STUDtES OF THE INTERSTELLAR GAS AND MASS LOSS FROH SUPERGIANT STARS 
I. BATES/BELFAST 
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PV10l 
,..Sl1>2 

JPJOl 
L8l04 
HH30S 
RS30b 
1101>307 
GV308 

'H309 
AI>310 
8wll1 

CBl lZ 
U313 

HPl14 
NP l15 
HFl 16 
"S117 

B8318 

RI0'319 

Me320 

HR3Z1 
IIS322 
FP323 

PBll4 

JHll5 
J432b 
Lttl27 
""1l8 

BFl29 

"U130 

CL311 

f CO HZ 
CLlB 

HHll4
Hzns 

RF336 

P VE RON / I1EUOON 
H SCHLEICHE R/GOTTINCE N 

JA VAN PARA OIJS/AMSTEROAI1 
L aUNCHl/VI LS PA 
H HACK/TRIEST E 
R STALlO/TRIESTE 
A GREVE/BONN 
G VETTO LANI/BOL OGNA 

G HAI1ME RSCHLAG /AHSTERDAH 
A GREVE/BONN
B WOLF/HEIDELBERG 

C BE RTOUT /HEID ELBERG 
L ANGELE TTl/ROMA 

N PA NAGI A/BOLOGNA 
N PANAG I A/BDLOGNA 
11 fR ACA SS I NI /HILANO 
K SEIOE NST ICKER/BO CtlUH 

8 8ASC HEK/HEIDELBERG 

R WEHRSE/HEIDELBERG 

" COHBES/ MEUOON 

11 REGO /MAocHD 
WC SEIT TER/M UENSTER 
F PRAOER IE /HE UDON 

P BENV ENUTI/VILS PA 

J HEIDMANN/MEUDON 
J AUO OUZE/PARIS 
L 8UNCHI/VIL SPA 
tiM HAIT ZEN/VIENNA 

B FIT TON/ES TE C 

MH ULRICH /E SO 

C DE LOO RE/SRUSSEL S 

F GIOV ANNE LLI/fRASCATI 
C DE I OORE/ BR USSELS 

H MAUOER/T UBINCE N 
H ZELK/HEIDEL6ERG 

R FARACGIANA/TR IESTE 

LOOK I NC FOR DWA RF SEYfERT 1 NU CLEI 
U~ SPECTHOSC QPY Of ~E R Y BRIGHT SUSPECTED BL 
LAC OBJECtS 
ZUE 06S £HVATI ONS OF X-RA Y BURSTERS 
COLLIDING ST ELL AR WINDS IN THE ORI ON TRAPEZIUM 
PECULIAR BINAR I~S 
HI GH-L UMIN USIT Y BLUE HAL O STARS 
UV OPAC I TI ES OF SOLAR-T YPE STARS 
UL TR AVI OL~T srUD Y UF T~o NEW EMISSION-LINE 
&ALAXIES; OCC 38 29 ANO NGC 11 0 
lUE UBSEHV ATJONS Of X-RA Y BINARI ES 
SUPE~NOVA REMNANTS IN TH E LMC AND SMC 
HIGH-R ESO LUTI ON UV SPECTHO SCOPY OF TH E S DOR 
TYPE STAR HOE 2b900o OF THE LHe 
UV SPECT ROSCOP Y OF T TAUHI AND YY ORIO NIS STA R 
ULTRAVIOLET SPECTROPH OTOMETRY OF GALACTIC 
~LOBULAR CLU STERS 
UV OBSERVATIONS OF SUPERNOVAE 
UV SPECTHUH OF THE NUCL EUS OF Ml 00 =NGC Q:21 
UV OBSERV ATIONS Of DELTA SC UTI ~ARIA8LES 
EXTI NCTION LAW IN SELE CTED SOUT H~RN DUS T 
CLOUOS 
HIGH-R ESOL UTI ON SPECTR OSCOPY OF BLUE HALO 
STAR S 
A STUDY Of eIv 1550 ~ l NE PROF ILES IN 
PLA NE TAR Y NES ULA E 
UV OBS ERVA TIO NS Of GIANT PLA NETS AND THEIR 
SATELLI TES 
CHROM OS PH ERIC ACT I VITY IN DWARf STARS 
DWARF NOVAE - A KEY TO CAT AC LYSM IC VAR IABLES? 
STUDY Of THE TRANS ITI ON ZUNE IN LATE A- TYPE 
STA~ S 
MEA SUREMEN T Or THE OUST ALBEDO IN THE 220 0 
AM GSTRON REGION 
oaSE RV ATI UN OF CL UMPY IRREGULAR GA LAXI ES 
stuDIES Of NOV AE 
THE BINA RV SY STE M X PE RSE I 
SILI CO N AU TOI ONIZ ATION F£A TU RES AND 5PECTRA~ 
VAR IA BILI TY IN AP STARS 
UV O~SERV AT ~ O~S Of ThE UP PER ATMOSPhERE AN~ 
~EAR EART H EN VIR ONM ENT 
SI MULT AN EOU S UV, uPT ICAL AND X-R AY 
OBSE RV ATI ON S Of AC TI vE ~UCLEII A ST UD Y of THE 
HON-STE LLAR CONTINUOUS RAD I ATI ON 
MA SS LOS S AND V A~ I ABILIT' UF THE HOT 
CO MP ONENTS OF BE-X RAY BI NA RI ES 
uv SPE CT HA Of HOE 2US770/AU S3S t 2b 
COMPARISUN OF THE MASS-L OS S RA TE OF MAS SIVE 
'LOSE bINARIES wI TH THAT Of SIN GLE STA RS . 
MASS TRANSfER IN CLOSE BIN ARIES ; EVIDENCE 
OF DUPLICITY Of 08 RU NAWAYS 
MASS EXHANGE IN CONTACT bI NARIES 
LOw-DISPEkSI ON O~ SER VATIO NS OF ABSOLUTELY 
VER Y B~I~H T SUP ERGIANTS Of INTERMEDIATE 
$PECTRAL CLASS ( F,G) 
AP AHD AM STARS 

I 
W 
\0 



J K3 37 J KRAU TTER/MEIOELBERG SPEC TR OSCOP IC UV OBSERVATIONS OF CA TAC LYSMIC 
VAR IAB LES AT MIN I MUM STAGE 

" _3l8 ~ GE RBALoI / PAR I S ULT~AV I OLET OBSERVATIO NS OF BP , AP ST ARS AT 
HI~M GALAC TI C LATITUDE 

"Gl3q "GERBAlOI/PARIS ULT RAVI OLET OBS ER VATIONS OF BLUE ST RA GGLERS 
STARS IN OPEN CLUSTERS 

"'340 ~ GR EWI NG/T UBING EN IN TERSTE LLA R ABSORPTION AND EMISS IO N LINES 
fROM ATO MS ~N O MO L E CULE ~ 

MG34 1 M GREW I NG/ TUB IN GEN SE AR CH FOR LYMA N-AL PHA RESONANCE-LINE 
SCATTERI~G IN THE NEAR~Y LATE-TYPE STARS 

CJ34 Z C DE JA GER/UTRECHT OBSE RVATION OF THE DYNAMICAL STATE OF THE 
OUTE~ ATMOSPHERES OF 8tTA CEPHEI ST ARS 

[T 343 EG TANZI /H ILA ND OB SERVATIONS OF X-RAY EMITTING CATACLYSM I C 
VARIABLES 

LM344 L MARASCH I/M ILANO O~ S E R V A TION Of X-RAY EMITT ING QSOS AN O BL 
LAC OBJECTS 

M'l 45 M PER INO TTO / FLORENCE ULTRAVIOLET OBSERVATION OF CAN DIDA,'E CARB ON
RICH PLANETARY NE~ULAE 

&V34b G VAUCLAIR/MEUDON CHEMICAL COMPOSITION A~D OIFFUSION IN HOT 
HIGH-GRAVITY STAHS 

PC347 P CRANE/ESO £NERGY OISTRIBUTION IN THE UL T ~ A V IOLET Of 
NOHMAL GIANT ELLIPTICAL GALAXIES 

MP348 " PERINOTT O/F LOREN CE . 	 I UE OaSE~ VAT I ONS OF PLANE TARY NEBULAE 
PREDICTE D TO HAVE THE HIGHEST CARBON 
ABU NDANCES 

AH14~ A HECK /VILSPA 	 SPE CTRAL CLAS SI FI CATION I N THE U L T RA VIOL E T~ 
AP STA R CLASSI FICATION CRITERIA 

"E350 W EIC HENOORF/BOCHUH 	 CLAS SI CAL CEPHEIDS 
AH 15 1 A HEC K 	 ULT RAV IOLET OBSERVATIONS Of COOL ~OL F -RA YE T 

STARS i 
AH352 A HEC ~/ VIL S PA 	 ULTkA VI OL ET OBSE~ V ATI O NS OF THE YOUNG ~ 

EVO LV IN G PLAN ET ARY NEdULA HD 136 ij 03 	 a 
"~ 353 H NVSSBAUH ER/ZUR I CH 	 PROT O PL ANETARY N£ BUL AE 
' G354 G GAI DA/HEIDE LBERG ULT RAV IOLET CONTINUUM STUDY OF BL LACERT AE 

OBJ ECTS 
MR355 M RO SA/HEI OELBERG UV SP ECT RA OF GI AN T EXTRAGALAC TIC HlI REGIO NS 
JF 35b JV FEITZI NGE R/BOC HU M OB SE HVATION S OF THE C£NTR AL PAR T OF THE 3 0 

OO RAUU S NE~ u L A 

CS157 C SO LLAZZO/NAP OLI 	 STU uY OF C H~OM OSPHE RE S IN CEP HEI D VARI ABLES 
J835 8 J BERGERON/E SO UV. OPTICAL SP ECTRO PHOTOM EiH Y OF INTERH ~ O I A TE 

RE OS HI FT QUASARS 
J8l5~ J BE RGE RON/ ES O SPEC TRO PHOTOMETR Y OF NA RR Ow- LI NE AC TIVE 

NUC LEI wITH X-R AY EMISSION AND HIGH~~ XCI TATION 
LI NES 

OK3 bO 0 KUN TH/ ESO ULTR AVIOLET OBSERVATIO~S OF LOW - RED SHlFT 
RAOI O QUIE T asos 

PT 3bl PS THE/AM STE RDA M UV SPECTR . OF THE PRE-MAIN SEQUENCE SHELL STAR 
HR 5999 

JKlbZ J KOPPEN /HEI LDELBERG HI GH-DIS PER SION UBSERVATIONS OF PLAN ~ TA R Y 
NE~ULAE 

J03b3 JM OE HARVENG/MARS EI LL E UV UBSERVATIONS OF EXCITING STAR CLU STERS OF 
EX TRAGALACTIC HII REGIONS 

' Plb4 f PRAO EH I E /MEUDO~ EMI SSI ON , ~~SS LOSS AND CHROMOSPHER~S iN 
HE RBIG AE STARS 

GG3bS G GAHM/ST OCKHOLM EXPLURATION OF THE ULT RAVI OLET S PEC T ~ UM OF 
T TAURl STARS . 

JB3bb J BONNET. BIAUD/ GI F- YVET TE ULTRAVI O L~T OdSERVATIONS OF X-R AY SOUR CES I N 
THE MAG£LLANIC CLOUDS ~ITH IUE 

~f3b 7 K FREDGA /S TOCKH OLM 	 STELLA ~ MG II LINES 
"elb8 ~ CAPACC I OLI/ PADOV A 	 CONTI NUUM E ~ E RGY DISTR IB UTION I N THE DI SK 

OF NGC alb2 
CL3b9 C LAU RENT IVER RI fR ES-BUISSO NTHE EX T E ~T OF A GAS EOUS GALAC TI C HALO 
OR l 70 0 Rf lMER S/K IE L MASS - LOS5 Of ~ ANO G SUPERGIAN TS/ Rt D GIANTS 

"I TH VAw I~ d L E cI kt u~ ~r t L L ' k LI NES / ~ASS LOSS 



LPHl 

JP37Z 

MUl73 

SPl74 
VOl75 
C817b 
t\HH7 

8W378 

MR l 79 
Sel80 
"R381 

SP382 

RK383 

"na4· 
RK3 8S 
VWl8& 
J0387 
OG388 

OG3 89 

SP390 
SP39 1 

CCHZ 
10391 
P8394 

JC395 

JC 39& 

HP397 
MP H 8 
" P}98 

MK }99 
U 400 
CBIIOI 
fS40 2 
JR 40 l 
PR404 

HN405 

HR40b 

S0407 
PR4 08 
fQ 409 
AUlO 

VC41l 
"F412 

L PREV QT/MA RSEILLE 

J PAUL/SACLAY 

MH ULRICH/ESO 

SR POTTASCH/GRONINGEN 
V OOAZAN/PARIS 
C BARBIER I /PADOVA
K HUNGER/KIEL 

B WEST ERLUND/UPPSALA 

M ROO ONO/CATANIA 
S CATALA NO/CAT ANIA 
H ROOONO/CATANIA 

SR POTTASCH/GR ONINCEN 

RP KUORITZKI/fIEl 

H TARENGHI/ESO 
RP KUDRI TZK I /KIEL 
V WEIDEMANN/KIEL 
J DARIUS/V!LSPA 
OP GI LRA/GHON I NGEN 

DP GILRA/GRONINCEN 

SR POT TASC H/GRO NINGEN 
SR PO TTASCH/ GR ONINGEN 

C CASSINI/MI LAN O 
S D ' O~O RIC O/ PA DOV A 

P BENVENUTI/VILSPA 

J CLAvE L/vI LSPI. 

J CL AV EL /VILSPA. 

"V PENST ON/VI LSP A 
MV PENSTON /VILSPA 
MV PENSTON/VILSPA 

" KL UT Z/ LIEGE 
A TR EVES/HIL ANO 
C BLANCO/CATANIA 
F SPIT El MEUOO N 
J RA HE /BAM BERG 
PK RASMUSSEN/COPENHAGEN 

H NORGAAR O-NI ElSEN/COPENHAG EN UV S~ t CT R A OF NORMA L ELLIP TICA L GALAXI~S AND 

H RIT TE R/G.\RC ~ l HG 

S O' OOORIC O/PA DOV A 
P RAFANELLI/ PADOVA 
F QUECI/HE UD ON 
A ALTAMORE/ RO MA 

V CALOI/FRASCA Tl 
M F'R H:DJU"G/PA~! S 

OF RE O GI ANTS wIT H HOT COMPAN IO NS 
A FAR UV ST UDY O~ rNT~Rs r ~LL4~ MATT~R IN 
SHALL HAG~L L ANIC CLOUD 
ELEMENTAL DEPL ETION IN THE CORE AND THE 
OF THE RH O OPHI UCHI CLOUD COMP L~X 
MONITORING OF TH E CUNTINUUH AND LI NE 
STR~N~ TH S OF SEYFER T GALAXY NGC 415L 
THE NE~ULAR CONTINUUH FROH P~AN E TARY NE~ U LAE 
VARIABLE MASS LOS S IN dE STARS 
SLU~ O~ARF GA LA XIES 
ULTRAVIOLET SP~CTROSCOPY OF 
STARS 
DUST AND GAS CONTENT OF THE 
PUPPIS 0 8 l ASSO ~ IATI0 N 
SOLAR-TYPE ST~LLAR ACTIV I TY 
SEL~CTEO RS CVN ~INAR~ES 
COLLABORA TI VE MONITORING OF 
STA R 

EXTREME HELIUM 

REGION Of THE 

IN BY ORA FLARE 

BY ORA-TYPE FLARE 

HIG H-RESOLUTION OBSERVATIONS OF PLANETARY 
NEd ULAE 
NON-LTE ANALYSIS OF NI TROGEN-RICH MAIN
SEQUE NCE 0 STARS 
UV O~SERVATIONS OF DOUBLE ACTI VE GALAXIES 
NON-LTE ANALYSIS OF SU oO~ARF ° STARS 
ULTRAVIOLET SPECTROSCOPY OF WHITE DWARFS 
MASS LOSS IN HOT SU8uWARfS 
UV 08SE~VATI 0NS Of Hl1 REGIONS AND REFLECTION 
NEBULA E 
UV OBSERVATIONS Of THE HOT COMPANIONS OF 
~ ATE-T YPE STARS 
THE PECU LIAR SLOW NO VA HO B7 b41 I 

IN TE RSTEL LAR L I H~ ~EASUREHEN TS Of ~ ......
HI GH-.ELOCITY CL OUDS I
OBSE RV ATI ON S OF IN TERACTING ~AL~XIlS 
ACT I VE NUCL EI Of SP IRA L GALAXIES 
MAS S LOSS FROM 0 STAR S IN THE M~GEL L ANIC 

CL OUDS 
A SEA RCH FOR CO AB SORPTION LINES IN THE 
SPE CTRA OF PLANETA RY NE BU ~AE wI TH ThE rUE 
I UE OBSER VA TIO NS Of SE Yf ERT ~ALAX I ES ANO LOW 
REDSM I FT QU ASARS 
OBSE RVAT I ON OF SEYF ERT TYPE Z GALAXIES 
LONG-EXPUSU RE OijS~RVATIONS Of EXTRA~ALATIC 
LUNG-ExPUSURE OBSERVATIONS , OF EX T RAGA~ACTIC 
0 6J ECTS wITH I UE . 
SPE CTR OSC OPY OF THE BE STAR GG CARINAE 
08SERVA1I0 N OF THE X-RA Y SOU~CE CYG x-2 
ST ELLAR C H ROMOSP ME ~~ S 
CHEC K Of HU DEL S OF POPULAT I ON II STARS 
STUDY Of MA SS f LU W IN CLOSE BI~ARY SYSTEMS 
ULTR AVIOL ET SPE CT RUSC OPY Of LAT E-TYPE STARS 
COVE RI NG A WIDE RANG E IN THE TH REE dASIC 
ATMO SPHER I C PA H AM~T~RS 

GLOOULAR C~USTER S 
U~TR AVIO L ET SPECTRCSCOPY OF ~l ME RC ULI S 
D URI~G X- RAY E C~I PSE 
UL TRAVIOLE T OBS ER VAT I ON S OF SHOCK -IONIZED ~A S 
I UE ObSE~ VA T ION S Of U GEM STARS 
CA RSON srA RS SEUU ENCEJ ~ TO N STARS 
PROPOSAL fOR IuE OBSERVATION S OF SyMBIOTIC 
STARS DUR iNG MINIMUM 
INTEGRATED SPECTWA OF GLOBULA~ CLUSTERS 
SYMBIOTIC AN~ RELATED OeJECTS OuRlkG 

THE 
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RV013 
C414 

AC414 
"f41S 

HKQlb 
J0417 

FB418 

..5419 
OGQ20 
FBQ21 

ICH422 

~ VIOTTI/FRASC AT I 
A CASSATELLA/YILSPA 
A CASSATELLA/YILSPA 
M fRIEOJUNG/PARIS 

HU KELLER/LINDAU 
J OARIUS/VIL SPA 

~ BERTOLA/PADQVA 

~ SCHEICHER/G OTTI GEN 
OF GILRA/GRONINGEN 
F BER TOLA/PAOOVA 

KA VAN OER HUC Hi/UTRECHT 

ACT I VITY PHA SES 
ZUE OBSER VATION OF TH E ETA CAR lANE REGION 
UV I6SERYATIONS OF R CRe STARS 
UV OBSERVATIONS OF R CRB STARS 
ULT RA VIOLET STUDIES OF PEC ULIAR EMISSION-LINE 
SUPERGIANT STARS OF THE MAGELLANIC CLOUDS 
ULTRAvrOlET OBS ERV AT ION OF COMETS 
ULTRAVIOLET OBJECTS Of ANOMALOUSLY LATE 
SP EC TRAL TYPE 
UV CONTINUUM ENERGY DISTRIBUTION IN THE 
NUCLEA R RtGlON O ~ O~ARF ELLIPTICA L GALAXIES 
INTERM EDIATE EMI SSION LINE GAlAXIE~ 
HII wE GIONS IN THE ~A GEL LANIC CLOUDS 

V CUN rI N uu ~ ENERGY OIS TRI SUTION IN TH~ 
NUCLEI OF Gl4NT ElLIP TIC4L GALAXIES 
VA R IA~I L I TY IN WOLFaRA YET STARS 
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15 

20 
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35 

40 

45 

CLASSI FIC ATI ON OF OBJE CTS USED IN THE JOINT ESA/SR C LOG OF IUE OBSERVA TI ONS 
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·00 
0 1 
02 
03 
04 

00 
07 
08 
09 

SUN 
EAR TH 
MOON 
PL.ANET 
PLA NE TARY SATEL.L.ITE 
MINO R PLANE T 
COMET 
IN TERPL. ANET ARY MED I UM 

50 
51 
52 
53 
54 
S5 
50 
57 
58 
'5 9 

R, N OR S TYPES 
LONG PERI OD VAR IA BLE 
I RREGUL AR VAR I ABLES 
REGUL AR VAR I AB LES 
DwA RF NOVAE 
CLASSICAL NO VAE 
SUPER NOV AE 
SYMBIO TIC STA RS 
T HURl 
X- RA Y 

STARS 

11 
12 
13 
14 

10 
17 
18 
lq 

\of C 
w N 
MAIN SEQUE NCE 
SUPE RG UNT 0 
OE 
OF 
SO 0 
WD 0 

UV-STRONG 

0 

00 
U 
.2 
0 3 
64 
6 5 
60 
.7 
08 
09 

SH ELL STAR 
ETA CAR INAE 
PUL. SA R 
NOV A-LI KE 
STELL AR OBJE CT NOT INCL UDE D ABOVE 

21 
22 
2 3 
24 

26 
27 
28 
29 

80 - 82 V-IV 
B3-B 5 V- I V 
86- 89 .5 V- I V 
BO-82 III - l 
8 3- 65 III- I 
86-B9 . 5 III - I 
BE 
8P 
SOB 
wDB 

1 0 
71 
72 
13 
74 
75 
70 
77 
78 
7q 

PLANE TARY NEBU LA. CENTRA L STAR 
PLANETA RY NEBU LA - CE NT RA L ST AR 
H II REG IO .! 
REFLE CT I ON NEB ULA 
OA~K CL OUD ( ABS ORTION SPECT RU ~) 
SUPERN OV A RE MNANT 
RING NEBUL'" (SM OCK ION ISED) 

I 
~ 
W 
I 

11 
12 
13 
34 

30 
37 
38 
3q 

AO-,.,3 V-IV 
A4-A9 V-IV 
AO-A3 III-I 
'4- ,.,9 III-I 
olE 
AM 
AP 
101O,., 

COMPOSITE 

10 
81 
82 
83 
84 
8~ 
80 
87 
8 8 
8 9 

SPIRAL GA LAX Y 
ELL.IPTIC4L GAL AXY 
IRREGULAR GA LAX Y 
GLOBULAR CLUSTER 
SEYFERT GALAXY 
QUASAR 
R.. DIO GAL.AXY 
8L LACERTAE OBJECT 
£~I SS I ON LINE GALAXY (N ON - SEYFE RT} 

41 
02 
03 
44 

40 
4 7 
48 
49 

FO-F2 
F3-F9 
FP 
LATE TYPf DEGENERATE STAPS 
G (TO lFEB7Qj; GIV-VI (FROM 
G 1- 11 (FROM lFEB79) 
K <TO IF (6 79) ; K IV-'ll (FROM 
K I -I I I (F RO M lFEB7 9 ) 
H eT O 1f(679); M DWARFS (FM 
H I -Ill (F RO M lF EB7Q) 

90 
91 
92 
95 

lFE87q) Cf4 
95 

lFEB79)9b
97 

lFEB79)96 
99 

INTEFGALAC TIC MEDIU M 

WAVELENGT H CALIB RA TION [NASA LOG) 
NULLS AND FLAT FIELDS C~ASA LOG) 

THE CLASSIFICATION IS SUPPLIED BY 0 STICKLAND FOR USE ONLY WITnlN TnE PROJEC T 



! Y'OSURE CLA SS IF I CATION COD~S 
• ••• •• ** ••• • •• ••• ***.* •••**** 

SI NCE 1 AUG 7& A TWO- DI GIT CODE MAS BEEN USED TO DESCRIBE EXPOSURE 
lEVELS. THIS CODE OCCUPI~S THE fIRST TWO CHARACTER POSITI ONS Of THE 
COMM ENT f IELD. 

DIGIT 1: EXP OSU RE LEVE L OF CO NT IN UUM 
DI GIT 2: EX PO SUR E LE VE L Of EMISSI ON LINES 

THE CLA SSI FI CATIONS BE LOW APPLY TO BOTH I 

Or NOT APPLICABLE 
It NO SP EC TR UM VISIBLE 
2, FAIN T SPE CT RU~: MAX ON • 20 AB OVE BACKG ROUND 
I I UNDER ~ X P O SE D : MA X DN < 100 ABO VE BA CKGRO UND 
4 : WEAK : MAX ON BET wE EN 100 AN O 150 ABO VE BA CKGROUN D 
5: GOO Os NO SATUR ATION BU T MAX ON Ov ER 150 A ~ OVE BACKG ROUN D 
6 1 A SI T STRD NG: A FEW PIXELS SATURA TED 
7& SAT~RATED FOR LESS TH~N HALf THE SPEC TRUM 
81 MOS TL Y SATURAT ED BUT SOME PARTS US ABLE 
9& COMPLE Tl LY SAT URATED 

ON 1 SEP 79 A FUR THER DI GIT ~AS ADDEO TO DESCRI BE THE LE VEL Of 
HE BA CK GROUN D. TH E MEAN ON GIvEN BY A SUSSET HISTOGRAM of WID TH 

2 PI xELS BETwEE N: - I 
~ 

swP 55 0,130 AND b&5, 3 1 ~ 

AND LwR l b O,1 95 AN D 90,300 
I 

HAS sE EN COOED AS f OLLOwS, (LIM IT S INCLUSIVE 

o DN <20 
1 2 1<DN~:S0 
2 11<ON~40 
3 41 <O N<SO 
4 50<DN<o O 
5 60<DN 70 
• 71<0 ,..,<80 
7 80<O N< 90 
8 ~l<ON < IOO 

9 DNt l Ol 
X SATURATED 



OBJf:CT C~ I'1AG 
T ASC N 

HR HN sc 
Or;:C LN 

DE G HN 
OIS P 
"C • .'1 IMAGE 

APERT 
08 L.G DATE 

STAR T 
HR HN SC 

LEN GTH 
MIN SC PROG COMMENT 

It 2 25094 
" ZZSo '1Q 
BACK GRO 
[SO III 
I C 133 
Ie 133 
IC 133 

132&6 

tot 13 2b8 

" 1:32b8 
IifX HYI 
IIX I1Yl 
H 14143 

" 1 42~0 

" 14250 
H 14 250 

"tRACE TI 

" 14366 
II 14380 

IQ3~6 

" 1438& 

" 14633 

" l '1o B 

" Illb33 

111818 

" 1118 18 
80+S9Sbc 
80.595b~ 
80.595b2 
8 0 .605911 
8 0 . 6 05Qq 

0 .. 6059 4 

10+60 0 08 
10.60608 
80+60b08 

311·221 
0311-227 
Ul1-227 

311-227 
H l06JO 

" 21291 

" 212'H 
1 211.183 
: Zilla;) 
YW Hyt 
YII MYI 

269485 
lit Z695Q6 

24 
i4 
84 
e4 
72 
72 
72 
12 

lZ 
12 
S 4 
54 
23 
20 
20 
20 

5, 
49 
Q9 
Q9 
4<) 

1Z 
1 2 
I~ 

Z3 
2 3 
20 
20 
20 
12 
II 
12 

20 
20 
2u 
S9 
S'I 
sQ 
S9 
1I11 

25 
25 
24 
24 
5ij 
SII 
11 
11 

6.2 
6.2 

13.2 
13. 2 
15.0 
15 . 0 
15.0 
8.6 

8 . 8 
~.8 

14.5 
111.5 
0.6 
8 . 8 
6.8 
8.8 

3.5 
3 . 5 
3.5 
3.5 
3 . 5 
7.5 
7.5 
7.5 

6 .2 
6.2 
9. 1 
9. 7 
q.7 
9.3 
9. 3 
9.3 

6.8 
b .6 
6.8 

t4.2 
14.2 
14.2 
14.2 
4.6 

4.2 
4 .2 
7.0 
7.0 

14.0 
14.0 
14.<; 
q.9 

00 
00 
01 
01 
01 
01 
0 1 
02 

0 2 
02 
02 
02 
02 
02 
02 
0 2 

02 
02 
02 
02 
OZ 
02 
02 
0 2 

02 
02 
02 
02 
02 
02 
02 
02 

02 
02 
02 
03 
03 
03 
03 
03 

nl 
03 
0 3 
0 3 
04 
04 
as 
0 5 

00 51 
00 51 
71 51 
21 51 
3 _ 2 & 
30 2b 
30 ZI:> 
08 03 

08 OJ 
08 03 
08 28 
08 28 
15 42 
16 4 4 
16 III,J 
10 114 

10 49 
10 49 
16 49 
16 4 9 
Ht 4 9 
19 4b 
19 lib 
19 qb 

21 43 
21 q3 
119 05 
119 05 
q9 0 5 
53 Ob 
53 06 
53 06 

55 49 
55 lI9 
55 4 9 
12 00 
12 00 
12 0 0 
12 00 
16 44 

2 5 01 
25 01 
2S 11 2 
2 5 42 
0'1 32 
09 32 
21J 38 
27 02 

.. 63 
+OJ 
-S9 
-59 
+30 
.. 30 
+30 
~S 5 

.. 55 
+55 
-63 
-63 
+56 
.. 50 
+50 
+56 

-03 
-03 
-03 
-03 
-03 
.41 
tlll 
+41 

+5b 
..5b 
+00 
+60 
+60 
.. 01 
.. bl 
+01 

+61 
.61 
1' &1 
.. 22 
-22 
-22 
-22 
+03 

t59 
+59 
.30 
+30 
-71 
-7 1 
-08 
-1:>8 

22 
2i
04 
04 
H 
37 
3 7 
S5 

55 
55 
33 
H 
56 
5 2 
52 
52 

12 
12 
12 
12 
12 
15 
15 
15 

23 
23 
15 
IS 
15 
13 
13 
13 

05 
as 
oS 
117 
117 
47 
Q7 
11 

lib 
u6 
12 
12 
25 
25 
34 
S2 

H 
M 
L 
H 
L 
L 
L 
L 

L
L 
l. 
L 
H 
L 
L 
L 

H 
L 
L 
L 
H 
L 
l 
L 

H 
H 
l. 
L 
t.. 
L 
L 
L 

t.. 
L 
L 
L 
l. 
L 
L. 
L 

Ii 
11 
Ii 
H 
L 
L 
L 
1'1 

Z 
3 
Z 
3 
Z 
3 
3 
2 

2. 
3 
2 
3 
3' 
.2 
.2 
3 

2 
2 
.2 
3 
3 
2 
2 
3 

l 
3 
2 
2 
.3 
2 
2 
.3 

2 
2 
3 
2 
2 
3 
:3 
3 

2 
1 
2 
3 
2 
3 
2 , 
2 

ISlbO 
9/115 
638 1 
90 15 
8 Q97 
9179 
91 8 0 
80 3 4 

803q 
9923 
8111.15 
97114 
91135 
8b3 5 
6b35 
9924 

!I2 35 
65110 
6 5 4 0 
'H32 7 
9 9 5 ) 
8 b33 
6033 
9922 

81bl 
91116 
8 b3 /) 
B6 3b 
9925 
663 2 
6b 32 
9921 

6631 
80 31 
9 Q20 
8337 
8336 
959.2 
95 'H 
qU,62 

8 581 
9871 
6 560 
987 0 
8Q~9 

'HZb 
8b 2 1 
8123 

L 
L 
L 
L 
L 
l 
L 
S 

L 
L 
l. 
L 
L. 
l 
S 
L 

!.. 
L 
S 
L 
L 
:3 
L 
L 

L 
L 
L 
S 
L
S 
L
L 

S 
L 
L 
L 
L 
l 
L 
L 

L 
L 
L 
L
L 
L 
L 
L 

a 
0 
a 
0 
U 
0 
0 
0 

0 
0 
0 
a 
0 
0 
0 
0 

0 
a 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
a 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
a 
a 
a 
0 
0 
0 

01 JUL~0 
OlJUl80 
27Ju l80 
27JULtl O 
UAU GBO 
llAU Gtlo 
lJ AUG60 
27AUG80 

;:7AUG80 
27A UG8 0 
OS,lUC;80 
05AUC; 1;\0 
03JU Ltl O 
ZHU GBO 
Z7 AU G8 0 
27AUG80 

12JUL80 
17AuCdo 
1 7AUG t; 0 
17AuC;8 0 
29 AuG 8 0 
27A UG dO 
27 AUG60 
21AU G60 

OtJUL6o 
01JUL6 0 
27 AUG60 
21AUG60 
27 AUG 60 
27 AUG dO 
Z7A UG8 0 
27AU G60 

2 7AUC; 60 
27AuG80 
27AUG80 
211JUL60 
2I1J UL 8 \) 
2QJUUIO 
211J ULilO 
ObJUL60 

22A U(i60 
ZZA UGtl O 
22AUG60 
22A\)G8 0 
01.\)G60 
07AUG 60 
2bAU G6 0 
2ZJULI:IO 

00 Ob 00 
00 32 10 
21 1& 15 
20 57 ~ 5 

21 18 1)2 
18 39 /19 
23 1 0 2 5 
22 45 06 

22 III 5 0 
22 q9 44 
1 8 /II> S 4 
19 ~~ 50 
01 3b 110 
2 3 32 3 5 
23 25 OJ 
23 5 9 12 

01 32 30 
0 0 00 58 
23 /1 7 11 2 
22 2 3 51 
2 1 00 39 
21 3 8 54 
21 30 5/1 
21 /10 0 0 

02 02 00 
02 28 19 
0 0 SO Ob 
0 0 35 0 0 
01 2 1 2b 
20 09 Ob 
19 32 01 
20 18 21 

18 S 1 53 
18 lj q 2 4 
18 5~ 0 1 
23 40 5 1 
01 31 511 
00 42 16 
02 114 01 
20 31 01 

22 50 30 
a3 07 27 
18 3 /1 5 9 
18 18 03 
20 5 0 39 
21 Ob 111 
1/1 q9 22 
01 39 01 

020 00 
075 00 
tl80 00 
880 00 
10 5 0 0 
150 li D 
15 7 00 
0 01 10 

002 54 
001 15 
ObO 00 
080 00 
no 00 
020 ClO 
005 10 
0 07 00 

135 00 
012 00 
010 00 
o e o 0 0 
2 6 0 00 
00 0 13 
0 00 15 
000 oB 

017 00 
0 75 00 
028 00 
013 0 0 
02 5 00 
OOb 00 
02 6 00 
010 00 

00 0 30 
001 30 
000 35 
030 0 0 
05 0 00 
011 0 00 
040 00 
J50 00 

005 00 
05 7 0 0 
OliO 0 0 
lbO 0 0 
OilS 0 0 
OoQ QO 
05 0 00 
128 0 0 

UK!50 
UK350 
UK3b5 
UIObS 
5:>407 
SOll07 
SOll07 
UK323 

l:'<323 
UK:!>23 
UK.Hl 
UK3 13 
UK35 0 
UI'\3 2 3 
UK32 3 
UK3 23 

VILSP 
VILSP 
VILSP 
VIL SP 
UK372 
UII.323 
ull323 
UK32J 

U",350 
UK35C 
UK323 
uK323 
UK 323 
uK323 
uII323 
UK32 3 

UK32 3 
uK323 
UK 323 
UK308 
uKlo e 
\..111.308 
UK30 B 
MfHZl 

uK:>39 
UII. B9 
UK3 3Q 
uK339 
U/on 
UK313 
UK3H 
MG340 

502 MlePH 
S1I2 S AT AT 1900 A 
008 VILSPA/GSFC EXPO 
50 9 YILSPA~GSFC EX PO 
:Bl 
20 1 
331 
501 

1.101 
501 
2.H 
231 
1101 
7 0 1 
1101 
501 

255 
4(:;3 
353 
4 0 1 
123 
Sill 
001 
SOL 

502 I'1ICPH 
b02 
701 
SU 
50 1 
701 
'101 
5 0 1 

301 
701 
500 
2 0 1 
221 
232 
232 
11 31 

/j 02 
302 
502 
502 
4u2 
401 
115 11 
303 

i 
~ 
U1, 



AT AS!:N DECLN DISP . APERT STAR T LENGTH 

OBJECT CL HAG HR MN sc CEG MN tCAM IH AGE 06 LG DATE HR MN SC 111N 5C PHOG COMMENT 

" 2395 410 
H 2b q54b 
H Zb954 6 
H 2 395410 
0 526- 3 28 
0526-32 6 
0 52b- 32 8 
fD 52 

fO 5 2 
r o 5 2 
Ie 412 
H 37776 
H 3777 0 
IC 11 32 
H 37176 

" 37776 

" 37903 
N 2023 
H 1 9 7 09 
N 2 023 

" 39709 
H 39709 
IC 43S 
IC 435 

H 38067 

" 38 0 87 
H 38087 
r D 78 
fO 78 
f O 1I 
fD U 
fO 8 0 

'0 80 
ED 80 
IC 2 1 ~9 

H 4 4 80 3 .. 446 6 3 

" 111I8b l 

" 4 4803 
$V CAlf 

So7 1o ~ 7 1 

" b2<i LO 
8 . 75325 
8 .7532 5 
5 .75315 
a .75125 

.75325 

..75125 

t1 
11 
1 1 
1 i 
5 9 
59 
59 
Ii 
11 
1 1 
73 
20 
20 
13 
20 
2 0 

20 
73 
20 
73 
2 0 
20 
73 
13 

21 
2! 
21 
11 
11 
11 
11 
11 

11 
11 
70 
53 
53 
53 
53 
II. 

17 
11 
Ib 
10 
10 
Ib 
16 
lb 

9.9 
11 .0 
11.0 

9 .9 
14.0 
14.0 
1 4 . 0 
14.5 

111. 5 
14 .5 
14 .0 

7 . 0 
7.0 

1 11 .0 
7 .0 
7. 0 

7.e 
13.0 
7. 6 

13 .0 
7 . 6 
7. 6 

1 11 . 0 
1 '1 .0 

8.3 
8.3 
8 . 3 

14. 5 
14.5 
," .5 
111.5 
14 . 5 

14 . 5 
14 .5 
10.5 
9.5 

10 . ; 
9.5 

10. 7 
9.8 

15.0 
10.0 
9. 5 
9.5 
9.5 
9.5 
9.5 
9.5 

05 
05 
05 
05 
os 
0 5 
05 
05 

05 
05 
05 
05 
OS 
05 
05 
05 

05 
05 
05 
05 
05 
05 
05 
05 

05 
oS 
05 
05 
05 
05 
0 5 
0 5 

05 
OS 
05 
00 
0 10 
Oc> 
o to 
06 

07 
01 
0 8 
0 8 
08 
O~ 
08 
08 

27 2 2 
27 22 
27 2 2 
2 7 22 
27 3tI 
2 7 H 
2 7 3 4 
35 5 7 

35 57 
35 57 
38 24 
38 24 
38 211 
33 24 
38 24 
38 024 

39 07 
39 07 
39 07 
39 07 
19 07 
3 9 07 
39 07 
QO 29 

110 29 
1.10 29 
110 2q 
411 59 
~ 4 59 
45 28 
115 28 
4b 51 

li b 5 1 
li b 5 1 
52 1.1 1 
19 5' 
19 59 
19 59 
1q 59 
30 38 

Ibn 
4 3 02 
04 143 
04 4 3 
010 III 
Oil 1.13 
011 q1 
01; III 

-108 
-6 6 
-68 
-66 
- 3 2 
-3 2 
- 3 2 
-07 

-67 
- 6 7 
";01 
-01 
-01 
-01 
-01 
-01 

-02 
-02 
-02 
-02 
-0 2 
-0 2 
- 0 2 
-0 2 

-02 
-02 
-0 2 
-07 
-6 7 
-67 
-67 
-67 

-b7 
-b7 
"'40 
-511 
-5 1.1 
.. 511 
-511 
t 6 2 

t7 1 
-3' 
t75 
. 75 
t75 
t15 
.15 
.75 

52 
5 2 
S2 
52 
5 1 
51 
51 
04 

04 
0 4 
32 
32 
32 
32 
32 
3 2 

17 
17 
17 
17 
17 
17 
17 
20 

20 
2 0 
2 0 
1 1 
11 
0 7 
07 
II 

11 
11 
Oc 
31 
31 
3 1 
31 
l ' 

2& 
1i 8 
07 
07 
00 
06 
07 
07 

L 
L 
L 
H 

L 
L 
L. 
L 

L 
L 
L 
L 
L 
L 
L 
L 

L, 
L 
L 
L 
L 
L 
!., 
L 

L 
L 
L 
L 
L 
L 
L 
L 

L 
L 
H 
L 
L 
L. 
L 
L 

L 
H 
L. 
I. 
L. 
L 
L 
L 

2 
2 
2 
3 
2 
3 
3 
2 

3 
3 
2 
2 
2 
3 
:> 
3 

2 
2 
:> 
3 
3 
:> 
3 
2 

2 
3 
3 
2 
3 
2 
3 
2 

:5 
3 
3 
2 
.2 
3 
3 
2 

:3 
2 
1 
I 
1 
1 
<2 
2 

8328 
8 32 9 
8 329 
9575 
8 : :; 6 
9590 
9591 
8 60 2 

9890 
98 9 1 
85 14 
8515 
851 5 
979 8 
9799 
9799 

8510 
6510 
9800 
9800 
9801 
9 aO I 
9802 
8517 

8517 
9603 
98u 3 
86 23 
99 10 
6b U 
99 0 '1 
8b2q 

9 9 11 
991 2 
97c l; 
8322 
SHO 
95 7 0 
957 b 
8 c: 82 

911 110 
8 bOI 
1232 
1232 
12510 
1254 
8104 
81011 

L 
S 
L 
L 
L 
L 
L 
L 

L 
L 
L 
S 
L 
L 
s 
L 

S 
L 
L 
L 
L 
L 
L 
L 

S 
L 
L 
L 
L 
L 
L 
L 

L
L 
I. 
I
L 
L 
L 
I. 

I. 
L 
S 
L
L 
S 
S 
L 

0 
0 
a 
a 
a 
0 
0 
a 

a 
0 
a 
a 
a 
a 
a 
a 

0 
0 
0 
0 
0 
0 
a 
a 

0 
0 
0 
a 
0 
0 
0 
a 

0 
0 
0 
a 
a 
0 
0 
a 

0 
a 
a 
a 
0 
a 
a 
Il 

2 3JUL 60 
23JUL 8 0 
23J UL6 0 
23JUL OU 
24JUL8 0 
24 JUL 60 
2'1 JUL.8 0 
24 AUGl'0 

2 1IA UG80 
2QAUGdO 
15 AUG80 
ISAUG80 
15AUG80 
15AUGBO 
15AUGilO 
15~UG80 

15AUG 8 O 
15 AuG8U 
15AUG80 
ISAUG80 
15AUG6C 
15AUGoO 
15AuG8U 
15AUGII0 

15AUG8a 
15AuGBO 
15A UGijO 
cO AUG80 
2bA UG60 
20A UG 80 
2 0 AUG8 0 
2o AUG 8 0 

2 bA UG80 
c b AUG8 0 
l ilA UG80 
2.2JU L8 1l 
23JU L8 Q 
22J UL.8 0 
23JU L8 0 
17J UL80 

0llJU L8 0 
2 4A UG oQ 
2 0Ju Ld O 
20JUL80 
19AUG~0 
19A UGd O 
20JUL80 
20JULIO 

20 
21 
21 
21 
21 
21 
22 
00 

00 
01 
18 
20 
20 
18 
20 
20 

23 
2 1 
2 3 
2 1 
22 
22 
B 
00 

00 
GO 
00 
22 
2 2 
2 0 
20 
00 

2 3 
01 
2.3 
00 
02 
00 
0 3 
0 3 

20 
16 
02 
02 
0 0 
00 
2l 
n 

53 
5 7 
45 
o ~ 
4b 
12 
19 
53 

20 
21 
57 
5 0 
117 
Z'1 
25 
23 

2 7 
57 
2 7 
0'1 
2U 
22 
37 
11 

0 4 
47 
4 <1 
H 
02 
511 
26 
20 

4 1 
22 
21 
33 
46 
51 
11 
08 

59 
25 
21 
15 
03 
01 
42 
37 

5 1 
5 3 
5 5 
ao 
44 
41 
17 
22 

52 
08 
53 
ue 
00 
0'1 
36 
32 

55 
52 
5S 
02 
3d 
Oi: 
27 
00 

30 
08 
Ib 
1 2 
00 
19 
25 
19 

5 9 
29 
31 
23 
&0 
42 
11 
3 8 

H 
12 
52 
2.5 
58 
01 
11 
08 

003 00 
0 0 6 00 
006 00 
l~5 00 
030 00 
OJO 00 
03 0 00 
U25 0 0 

030 00 
020 00 
ObO 00 
000 12 
0 00 12 
025 00 
000 08 
000 u8 

0 01 10 
o 7 ~ 00 
00 1 10 
07 5 1) 0 
00 0 2 0 
000 2 0 
020 uO 
08c Oil 

002 30 
00 1 10 
001 10 
0 11 5 00 
0 30 0 0 
060 tlO 
0 2 3 00 
050 QO 

0 110 00 
025 ( 1) 

1110 00 
000 00 
0 22 00 
018 0 0 
0310 0 0 
040 00 

2'1 0 0 0 
320 110 
00 1 00 
000 20 
0&0 20 
000 1.10 
001 12 
aoo 24 

MG3 !l 0 
MG3 40 
/'I G3 11 0 
I'I G34 0 
UI(3 06 
UKJ 08 
voo e 
LJrOH 

UII :B I 
u l..:> 3 1 
PB.)2'1 
PB '; 24 
P8324 
P8324 
PB324 
P IB 2~ 

pe32<1 
p8324 
P832 10 
PB32 4 
PB32 11 
PB32Q 
PB3 2'i 
P8 3 2U 

PB32 1; 
... 63.2 <4 
PB 3 211 
0 K331 
UI<B l 
u ~ .5 3 1 
U", B 1 
UKHI 

UKBI 
UI\ 3 31 
VIL SP 
HH5311 
HMH4 
t'lM334 
rHh311 
UK3 lb 

H53 02 
u,, : 31 
?H CAL 
PH CAl 
PHCAL 
PMOl 
P.,CA L. 
'hCAL 

5 5 1 HICPH 
aUI E NU B 
201 SW NuB 
553 
J OI 
3H 
3 H 
'143 

'1101 
35 2 
3 0 2 H377 70 AT 
5 01 
001 
201 H37776 AT 
SOl 
501 

5~3 
u03 
50 3 
1103 H37 9 03 AT 
301 
401 
20 1 H3B0 8 7 AT 
30 1 H38Q67 AT 

501 
.. 0 \ 
50 1 
"II; 
3411 
3 4Q 
3 1,10 
45Q 

461 
3511 
3 .. 2 
201 

1" 01 
201 
3~1 NO SPEeT 
&511 

20 2 
308 
<10 2 
50.? 
S03 
503 
501 
SOl 

X1 19 Yl 11 

X31 8 Y3Z 

X- I 05Y1 11 5 

X9QYb 
X.1 05 Yl1l5 

6ELaw 1600~ 

I 
.:::. 
C'I 
I 



OBJECT C~ !'tAG 
RT ASCN 

HR MN sc 
DECLN 

DEG I'1N 
DI S~ 
+CAM 

APERT 
IMAGE 08 LG DATE ' 

STAR T 
HR HN SC 

LEN GTH 
MI N SC PR OG CO MMEN T 

a +753 25 
e .75325' 
8 +75325 
e ..75 325 
a +75325 
e +75325 

+TH25 
+7532 5 

3 .7~325 
I!J +75325 
a t-753.i!5 
11 bse bO .. 68800 .. 71019 
H 71 01 9 .. 71330 

" 1133b 
H (JOb51 
.JUPITER 
tt 93 52 1 .. (J 3521 
tot '13521 
H 93521 

3Q1l 

LH332- 2 1 
N 3783 
1M 37d3 

10 1911 7 
" 101911 7 
e1 10 1911 7 
H 101947 
" 10 19 '1 7 

H 10 19Q7 
Ii 10 194 7 
, 72 118 ll 
C 7211 8" 
, 72118(1 
C 72 11 &'1 
N 1'1 5 1 
SACK GRD 

12111-28 
l"I KN 213 
"I<N 213 
" 11 0311 
iIf 11 " 3 11 
C1 1103 11 
M 110311 
H 113111 

l b 
lb 
11. 
1b 
1(, 
1& 
1ii 
Iii 

1b 
Ib 
Ie)
liS 
45 
21 
2 1 
21 

21 
11l 
03 
lZ 
12 
1~ 

12 
al 

85 
811 
a Cl 
45 
45 
liS 
11 5 
45 

115 
4 S 
23 
23 
V 
23 
8Q 
ell 

88 
eo 
80 
11 5 
tI S 
45 
<15 
(~ 5 

9.5 
9.5 
9.5 
9.S 
~.5 
9.5 
9.5 
9.5 

9 .5 
9. 5 
9. 5 
S. O 
6.0 
8.3 
8.3 

08. 0 

08 .0 
9. 8 
0.0 
6 .9 
6 . 9 
0 .9 
b . o 

15 . 0 

10.9 
13_ 0 
13. 0 
5. 0 
5 . 0 
5 .0 
5 . 0 
5 .0 

5 .0 
5.0 

10 . 7 
10 .7 
10 . 7 
10 .7 
11 . 5 
11.5 

15.0 
13.5 
13 . 5 
b. 3 
b . 3 
b . 3 
1.» .3 
b .3 

08 
(1 8 
08 
08 
08 
08 
08 
08 

08 
08 
08 
06 
06 
08 
08 
OS 

08 
10 
10 
10 
10 
10 
10 
10 

11 
11 
11 
11 
11 
11 
11 
11 

11 
11 
11 
11 
11 
11 
12 
lZ 

12 
I? 
1o! 
12 
12 
12 
12 
12 

04 43 
011 113 
a ll 113 
Oil 113 
all 4 3 
04 43 
011 113 
011 11 3 

011 4 3 
011 43 
04 43 
11 09 
11 09 
21 42 
2L .42 
2 3 211 

23 211 
24 42 
30 119 
45 34 
45 3 11 
45 34 
45 34 
s~ 02 

10 51 
36 30 
3t> 30 
III 07 
41 07 
41 07 
111 07 
41 07 

111 07 
III 07 
5b 29 
5b 29 
5b 29 
56 29 
08 00 
08 00 

III 41 
, 9 02 
29 02 
33 00 
33 00 
39 00 
3q 00 
39 00 

+75 07 
+1 5 0& 
+15 Ob 
+75 07 
+75 07 
.75 07 
.75 07 
.75 07 

... 75 Ob 

.75 Ob 

.75 0& 
- 311 25 
-34 25 
- il 2 39 
-42 39 
-lIJ 12 

-1J3 12 
- 58 08 
t0 9 5 11 
+31 50 
. 37 5 0 
.. 37 50 
+3 7 50 
+&1 46 

- 7b 28 
-3 7 28 
-37 28 
-b2 U 
-&2 13 
- 02 n 
-b2 13 
-b2 1l 

-62 13 
-02 13 
-73 09 
- 73 09 
-73 09 
- 73 09 
. 39 111 
+39 4 1 

.27 45 

. 5 8 1II 

.58 14 
-03 08 
- 63 08 
-&9 08 
" 09 06 
-b9 08 

H 
L 
L 
L 
L 
H 
H 
11 

!.. 
L, 
H 
I. 
L 
H 
H 
H 

H 
l 
H 
L 
H 
L 
H 
t. 

Ii 
L 
l. 
H 
Ii 
H 
L 
L 

L 
L 
L ' 
L 
L 
L 
H 
L 

L 
L 
L 
L 
L 
L 
I. 
I. 

2 
2 
2 
3 
3 
3 
3 
3 

3 
3 
3 
2 . 
2 
2 
:; 
2 

3 
2 
3 
2 
2 
3 
3 
:; 

2 
2 
3 
2 
2. 
3 
3 
3 

3 
3 
Z. 
Z 
3 
3 
2 
3 

3 
3 
:3 
2 
:3 
2 
2 
2 

6305 
eS 58 
8558 
9'.. 50 
9550 
9551 
955 2 
95'>3 

98112 
98112 
9843 
8329 
81183 
8 172 
9 41 3 11 
8 171 

9an 
8l8 ll 
9 1183 
6 1b5 
81 bb 
'h25 
94 2b 
9626 

82 :53 
84 17 
90 76 
8 : bll 
65 38 
9a 22 
9a23 
94 23 

98 25 
ge ZS 
82 00 
6 i! 00 
9 C1b 9 
911 69 
83 83 
9 b25 

97711 
9559 
9S t>0 
8321 
9509 
811 6 2 
a'l82 
!IS H 

L, 
I. 
.s 
S 
L 
l. 
L 
L 

t
5 
L 
L 
L 
I. 
L 
I

L 
I
5 
L 
L 
L 
L 
t. 

t. 
L 
L 
L 
L' 
L 
S 
I.. 

S 
I. 
S 
L 
5 
L 
L 
L 

l. 
L
I. 
L 
L 
S 
L 
5 

0 
0 
0 
0 
0 
0 
0 
0 

o 
0 
0 
0 
0 
0 
I) 

0 

0 
0 
C 
0 
0 
0 
0 
0 

0 
a 
0 
e 
e 
0 
a 
0 

0 
0 
0 
0 
0 
0 
a 
0 

0 
a 
0 
0 
0 
0 
0 
0 

20J UI. 8C 
19A UG50 
l'UUG8!) 
2 0J UL60 
20JUL8 0 
20JUL60 
r.OJULo O 
20JUL8 0 

19A UG80 
lQAUG80 
19 AUG80 
22J Ul8 0 
lOAUG80 
03JULd il 
03J UL 8 Q 
03JULeO 

03JUI-80 
29J UL80 
09 J ULI:lQ 
02 J UL80 
02J UL80 
02J UL80 
0~ JU l 8 0 
17 AU G80 

t2JUL!!0 
' 02AuG 80 
02A UG80 
02J UL dQ 
17AUGI:l O 
02JU L80 
02J ULdO 
02JUL80 

17 AUG80 
17AUG 60 
07JUL80 
07JUL 80 
07 JU L80 
07J UL 6Q 
2~JUL 8 0 
28JUL80 

12 Au G80 
21J Ul8 <J 
21 JUL!! U 
Z2 JUL80 
22 J UL 80 
10 AUG 80 
10 lo UG 8 0 
17 AUGBo 

00 :n 07 
00 11 11 51 
00 411 53 
23 10 59 
23 03 56 
23 53 58 
01 21 03 
02 33 5 7 

00 38 4b 
00 30 22 
01 09 2T 
2 1 07 'HI 
21 Ob 53 
23 25 I b 
22 20 22 
2 1 31 30 

20 ll 8 38 
20 11 lI 2 
2 0 40 5 1 
00 48 39 
01 '1 0 ), 
00 45 19 
0 1 12 09 
01 05 0" 

20 2" 01 
20 57 30 
22 02 19 
02 5b 12 
18 39 14 
20 IIll 49 
22 23 10 
22 19 29 

18 35 35 
18 32 08 
00 3 7 35 
0 0 23 02 
23 53 13 
Z3 '17 1.1 2 
2 0 5 1 41 
20 5 3 02 

19 30 35 
2 1 2 <l 15 
22 11 4 31 
2 3 32 Ob 
21 47 3 1 
19 07 2 " 
16 .H 25 
21 38 08 

035 00 
000 2 11 
00 0 118 
000 "2 
001) 1-1 
022 00 
01 11 00 
007 00 

000 1q 
000 28 
O}O 00 
0 10 00 
055 00 
030 00 
000 00 
02 6 00 

045 00 
00 8 00 
800 00 
00 0 03 
005 110 
000 03 
oeS 00 
042 00 

180 00 
ObO 00 
100 00 
CbO 00 
00 0 00 
0 0 8 00 
001 00 
001 1)0 

001 00 
00 1 00 
010 11 0 
007 00 
oo l 3 0 
00 2 2 0 
Q4 7 00 
IlQ7 00 

360 00 
03 0 00 
3 00 00 
015 00 
095 00 
01b 0 0 
030 00 
01 2 00 

PHC" L 
PHCAL 
PHCAL 
PHCIo\. 
PHCAL 
PHCAL 
PHCAL 
PHCAL 

PHCAL 
PHCAL 
PHCAL 
CS3 57 
C5357 
U,0 50 
l) K35 0 
UK 350 

uK350 
UK 328 
/1C 320 
PHCAL 
PHC"' L 
PHCA L 
PH e AL 
'Il lS? 

'IlL S? 
UK3 28 
UK32/i 
101 [ 3 50 
)oIE.5 50 
", U SO 
I'IU SO 
", 0 5 0 

", [3 50 
wU5 0 
UK3S 2 
Url35 2 
UK 3 5 ~ 

UI< 352 
Ur< 4bS 
UKII"5 

uKl02 
UII 37 1 
UrI .H l 
(;5357 
.c S3?7 
CSl,7 
C53!> 7 
1010 50 

503 
50 2 
502 
500 
400 
1101 
301 
3110 -
500 
500 
5 0 1 
20 1 
1103 
~03 MICPH 
5 01 
503 

501 
ob2 
XX9 ESA / NAS A EXPO SAT 
Clol 
502 I'I ICPH 
401 
50 1 
111 

230 
342 
35 1 
703 P1I CPH 
70 11 
301 
50 4 
5011 

110 1 
001 
402 
702 
I t'l 
5Q 1 
130 
000 SIMULT WITH 2538 3 

153 
11 1 
3 33 
501 
202 
b03 
703 
70 3 

I 
~ 
....... 



AT Ase N DECLN DISP APERT START LENGTH 
OBJ ECT eL HA G HR HN SC DEG MN .. CAM IMAGE 06 Le; CATE HR liN SC MI/I! SC PROG COMMENT 

H 113111 	 45 b.3 12 39 00 -69 08 L 2 8539 L 0 1 HUGtlO 20 57 3b 030 00 \01050 703 
115 5.0 12 39 00 -b9 08 L 3 9Q211 L 0 02JULtlO 22 58 37 ObO 00 wE351) 'S al" 11 0311 
115 b. l 	 12 :;; 00 -b9 os L 3 97b3 L 0 iOAt;C 8Q 19 29 05 ObO 00 CS351 301" 110311 :; 982b 1 7A UG80 19 53 148 abO 00 wE3 Sa 30 1 ... 11 311 1 	 45 6.1 12 39 00 - b 9 08 L. L 0 

+5 7 08 :; 9t- ~ 2 L 0 25 J ULtlO 20 5 2 '4b 880 00 uK 3b 5 509 VI LSP A/G SFC EXP OMKN 23 1 84 14 . 0 12 5 11 05 L. 
" KN 5 11 88 15. 0 12 SII 32 +32 Ll3 L 3 9793 i. 0 liUUGBO 2 0 58 '49 180 00 UI< 37 11 303 
Ii 114710 44 4. 3 13 09 32 +28 08 L :; 9l1b5 L 0 ObJ UL80 02 III 38 Ob3 00 HR321 501 


11777 44 9.4 13 29 411 +28 50 L 2 8278 L 0 17JUL80 22 17 40 0311 00 UI'.31b 703

" 
.. 1203 15 	 21 1. 8 13 115 311 t ll9 34 H 1 1231 0 20J UL80 21 35 58 000 05 PHC'!'L 110 2' 5 02 HIC PHH 1203 15 	 21 1 . 8 13 '45 34 .. 49 34 H 2 83 03 L 0 .2 0JUL8Q 20 35 05 000 Ob PHC AL 

2 1 13 1.15 34 +49 34 H 3 95 45 L 0 2 0J UL& 0 22 08 1" 000 Ob PHCAL II Q I " 12 0315 1 . 8 
83 8 0 0 2o J UL 80 2 1 55 11 8 !l 8 0 00 UK3 b5 5 U9 VILSPA / GSF C EXPOIe 432 9 	 8i1 14 . 4 13 Q& 28 .30 0 4 L 2 L 

uII3 0S 132 Sl~ L T 2&38ULY AL PHA 84 111 .4 13 IiCo 28 - 30 04 L :5 96 0 b L 0 2bJUL 80 2 1 55 '48 03 0 00 
LY AL PHA. 84 14.4 13 110 28 - 30 0 11 H 3 9&0 7 L 0 2bJU Ltl 0 22 50 05 21v 00 U ~.H 5 132 Sl HLT 28 3tl O 

tl4 13 55 So .-01 25 L 2 8277 L 0 17JULlI\l 20 47 18 03!l YO UlO lb 5 00 HeADE R ~ ~ H 82 73tt 12 1909 9 .b )(20 SAT I'IIC PH 4i 	 14 H 23 -05 lib H 2 8190 L 0 00JUL80 02 01 35 010 00 I'1R3<11 b 2 2 " 124850 " .1 

94& Q 	 00 55 07 ObO 1)0 HR l 2l 721 SAT OYER 17110 AH 124850 111 4.1 111 13 23 - 05 46 L 3 L 0 ObJ UL80 
N 5548 811 13 .0 14 15 44 +25 22 L 3 9b79 L 0 02AuG80 00 38 45 Oba 00 UK32!l 341 
OQ 5 30 8 1' 15.0 14 18 Ob +5L1 37 L 3 9441 L 0 OIiJULtlO III 49 10 lit! 00 "S302 001 
H lZ5qz 4 20 10.0 14 20 04 -08 01 L 2 8199 L. 0 07 JUL80 20 43 'tb 001 15 UK352 b0 2 ~AT 

12592 4 20 9. 7 14 20 04 - 08 01 H 2 8522 L 0 10A uG!l0 19 55 42 075 00 uK3711 50 11 
I 

.. 12592 4 	 20 10.0 14 20 011 .. 08 01 L 3 9IJbo L 0 0 7J UL8u 20 5!l 4L' 001 45 UK 352 0 0 1 SAT 
~ 

" 12592" 	 20 10 . 0 14 20 04 - 08 01 L 3 94b 7 L 0 07J UL8 0 21 14 1.1 8 001 22 UK 352 Su i Q) 

20 10 .0 	 14 20 04 -08 01 H 3 9 468 L 0 07J uL 8 a 21 ii i 47 082 00 UK3S2 5 01 I" 125924 

9814 \) Ib.4 UG8 0 18 42 11 070 00 UK3 711 501H 125924 	 20 9.7 14 20 04 -oe 01 H 3 L 
UK3 13 SOlE.K THA 	 5 " 12.1 15 09 lib -b4 511 L 2 B04 b L- 0 OS4U Go O 22 02 010 015 00 

sa 	 15 09 4& - bll 5 " L 2 . 84 58 L 0 o HU(O BO 18 4 11 0B 01 5 00 UIO\> 5 02 EK f RA 12.2 
EK flU 54 12.2 15 09 4b -611 5 11 L 2 84 bl L 0 OH UG80 00 5 0 03 01 5 1) 0 OiOt :: S02 
£1( TRA 54 15.0 15 09 11 6 - 64 54 L 2 64d8 L 0 ll ,!.u Gli O 19 32 50 120 Ii O UK5 1J .. a ll 

EIC TRA 511 12.1 IS 09 Ill> - 6 4 54 L 1 97 05 L 0 05Au GB O 22 20 II I 019 00 UK 313 5 4 1 
5 4 	 15 09 11 6 - b ll 5 _ L 1 9725 L 0 OHU GdO 19 011 119 02 1 00 UK JI3 5 01 EK TR4 12 . 2 

9728 0 07A u G81.1 01 29 so 1117 q~ UK3 13 40 1 EK TRA 	 54 12. 2 IS 09 4b - loll 54 L 3 L 

EK TRA 	 5 /1 15 .0 15 09 4& -611 5 4 L 3 'H6 B L. 0 llA UG 80 21 4b 16 120 00 u K3 13 J\l3 

115 15 12 4b MQl H 2 83 94 L 0 30 JU L80 21 13 20 02 0 ull OR37(1 bOl 
'" 1353 45 5. 2 	 I" 

45 '5 .2 	 15 12 11& -41 18 1'1 J 9 64 7 L 0 3uJ u l.tl O 2 0 :n Ib 031 00 OR370 5 01
" 053 11 5 420 uO 1'1020 4~q ESA/~4S. EXPOUiu:-;U S 03 5.8 15 15 11 0 -1 7 u9 L 3 9476 S C OdJUL80 2 1 27 27 

.. 751179 20 9.5 \ 5 28 53 -75 JO Ii 3 9501 L 0 11JUl. 80 · 01 ot! 18 15 0 00 UK>bl ':i1l2 
942t1 0 02JU L8Q 0 3 20 3 11 000 2b PHeA L ZOI6 +J32b1l2 	 20 10.6 15 50 02 t3l 05 L 3 L 

Q10 00 I1 R.521 722 MICPH
if 14Z51l 	 41 4 .11 15 So 5E> t42 35 H 2 6 1QS L 0 ObJ UL 81l 21 49 oJl 

.; 	 ObJ UL8Q 22 2/1 50 080 00 MR3.:!1 701 SAT o vER 18/1 0 AH 1112313 	 41 4.0 15 So 5E> +42 35 L 9113b L 0 

18 29 32 	 0 12 00 P1 3b1 711
" lUbb8 	 31 b.b 10 05 13 -36 58 l :s 9973 L 0 1 1AUG80 

9'171.1 0 11A uGdu 19 12 21 l S5 00 PT3!>1 bnH 144668 	 31 b.b 16 05 13 - 38 58 H 3 L 
21 50 00 	 040 00 U.<3?ii 50Z&eo X-I 5~ 9.8 10 17 04 -IS 31 L 2 8lo> L. a 2qJiJ~tlO 

seo X-I 5q 13.11 1b 17 04 -IS 11 L 2 5400 L 0 llJULoO 01 ~5 22 030 00 1.I"~2S 302 
84 11:1 L 0 02A.Ui;6() t8 :H lZ 01.10 au U.<l2d 1101seo X-I 	 5" 13.0 lE> 17 04 -15 II L 2 

29JUl80 2 0 59 110 OliO 00 UK328 452X-I 59 	 9. 8 \t. 17 04 . 15 3 1 L l 9b 30 L 0"0 
0 llJUL80 GO! iO 4'5 041 eo UK3211 joll,CO X-I 59 13.0 ~ Q 11 0 .. - 15 31 L l '05& !.. 

ObO 00 uKlH :H laeo X"1 	 59 11.0 10 17 Oli ~l S 31 L 3 9b77 L. 0 {)Z"U t~ao 19 19 11 

http:11JUl.80


RT ASCN DECLN OI SP APERT START LENGTH 
OBJECT CI. MAG HR Hri SC DEG MN +C AM IMAG E 06 LG DATE HR p.lN SC MIN SC PRO'" CO MME NT 

H 1474 19 
" 111 741 9 
( tI-DRA 
ttl-ORA 
H 111 975 7 
C... 711 1509 
C+741509 
8+ 1332211 

11 
11 
48 
48 
I:' 
12 
II 
2() 

11. 0 
11.0 
12. 9 
12.9 

Z. o 
10 .2 
10 . 2 
10. 5 

16 
HI 
10 
\b 
16 
16 
Ib 
10 

zo 3b 
20 3b 
:B 211 
33 24 
34 24 
II" 27 
114 27 
,,5 4b 

-51 
- S t 
+5 7 
+57 
-10 
- 74 
-711 
+ 13 

Z5 
25 
15 
15 
28 
27 
27 
21 

L 
L 
L 
L. 
I'l 
H 
M 
L 

Z 
:5 
2 
3 
3 
2 
3 
2 

8387 
% 36 
6506 
97 92 
9 b3 7 
622!> 
9500 
81 87 

L 
L 
L, 
L 
L 
L 
L. 
L 

0 Z9JlIL60 
0 Z9 J UL 80 
0 1IlAU C;80 
a 14Auc;eo 
0 2QJ UL8 U 
0 l l J UL80 
a I 1J UL80 
o . 05 JUL 80 

03 
0 2 
19 
18 
22 
22 
2 0 
20 

00 
12 
41 
52 
"2 
55 
20 
29 

23 
3 1 
09 
52 
So 
28 
50 
00 

047 00 
045 00 
030 00 
045 00 
000 23 
120 00 
l'i 5 00 
00 11 00 

U:<:5 26 
uI<.3 2 b 
UK 31 4 
UI<.3 7Q 
UK328 
UK3 01 
UK 30 I 
UIOII 7 

5c.2 
232 
II 1 
III 
5 02 
~O" 
51>2 
702 

11 +1332211 
11+13322" 
8+ 133224 
&'13 322" 
8+ 133224 
8+1 3 322 4 
8+ 1 H2 2 11 
h1332Z11 

20 
20 
20 
20 
20 
20 
20 
20 

10 .5 
10.5 
10.5 
10.5 
10 .5 
10.5 
10.5 
10.5 

to 
I I> 
tb 
16 
lb 
II> 
16 
10 

115 
45 
45 
,,5 
,,5 
45 
liS 
liS 

116 
lib 
li b 
116 
116 
lib 
.lib 
4b 

+13 
+1> 
+13 
+1 3 
+13 
+1 3 
+13 
+13 

21 
21 
21 
21 
21 
21 
21 
21 

H 2 
L 3 
L 3 
L 3 
L· '3 
L' :5 
L 3 
l 1 

8188 
9444 
9 411S 
911 4 b 
9411 7 
9448 
9 449 
945 0 

L 
L 
L 
L 
L 
L 
L 
L 

0 
a 
0 
0 
a 
a 
a 
0 

05JUL 60 
05JU L8 V 
05J U!.60 
05J ULOO 
OS JUL 80 
Q5 J UL80 
05J UL SO 
05JUL 8u 

21 
20 
21 
22 
22 
2l 
23 
00 

lZ 
37 
40 
13 
lib 
23 
57 
39 

52 
03 
51 
52 
54 
32 
"3 
5b 

180 00 
003 00 
Oo l 00 
003 00 
002 30 
Ou2 30 
002 45 
003 11 

UK347 
uK3Q 7 
ui0 47 
UI<.347 
UI<. 3c 7 
ur04 7 
UK;'47 
UI'.3Q7 

505 HtCP H 
501 
Sui 
501 
500 
501 
5uo 
501 

' ... 13322 4 
8 +133224 
8+ 133 2211 
' +133224 
8+13322" 
H 152 751 
tI 152751 
H 1540 90 

20 
20 
20 
20 
20 
118 
48 
23 

10. S 
10 . 5 
10 .5 
10. S 
10.5 
9.1 
9.1 
4.3 

10 
10 
10 
10 
10 
10 
16 
17 

115 116 
45 40 
'15 /1 0 
45 lib 
1\5 41'. 
52 11 8 
52 118 
01 ·32 

I 

+13 
+13 
+13 
+13 
,.13 
-08 
- 08 
-3 a 

21 
21 
;:1 
21 
21 
15 
15 
03 

L 3 
L 3 
L 3 
L 3 
L 3 
L 2 
L . :5 
H 2 

9451 
9452 
9<153 
91154 
9115 5 
8509 
9 7'.11 
8570 

L 
l. 
L 
L 
l. 
L 
L 
L 

0 
a 
0 
0 
0 
0 
0 
0 

05JUL80 
05JUL 6O 
05JuL tlO 
05 JUL80 
05JU L80 
l l1 AUGbO 
ll1 A.UG80 
20AUGS O 

01 
01 
0 2 
02 
03 
00 
01 
22 

16 
50 
19 
59 
31 
35 
10 
02 

33 
11 
Ib 
31 
08 
39 
33 
2 1 

003 15 
003 00 
003 00 
003 30 
003 30 
030 00 
03b 00 
003 OC 

UI<347 
UK 3 1.17 
UK:5,,7 
UOLl7 
Ur047 
UI< 3711 
UI< 374 
UK l 39 

51)1 
5 00 
5 00 
501 
50 0 
20 1 
l31 
502 

I 

-'=" 
\0 

" 15110 90 
" 1558 0b 
" 1558 0b 
" 155 <.1 00 
" 157999 
H 157999 
"1 735-4 11 
"1735·114 

23 
12 
12 
12 
0 7 
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HN}5 3 
HN3S3 
1'1 1''03 53 
HN3 53 

UI<. 350 
u",350 
UK31b 
UK3l b 
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2 
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0 
0 
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bll .? 
002 
702 
702 

1+2811211 
1+284211 
B+284211 
8~3 5357 
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ERRORS IN FOREGOING VILSPA LOG I 
U1 
eN 
I 

Pl ea se inform us by post of all errors or omissions in the log reprod uced in this issue. Detach this 
page. fold and staple it leaving the mailing address (verso) visible. 

, 
I

DATEOF CORRECT INFORMATION IWRONG FIELD CONTENTSTARGETDISPERSION APERTU RECAMERA & IMAGE I,OBSERVATION 
~ 

"1 

{ 

• 

. 

· 

\ 

t 
I 

I 
• 

I
• 

1 
I 
I 

I 



Dr. P. Gondhalekar 

UK Resident Astronomer 

Villafranca Satellite Tracking Station 

Apartado 54fJ65 

~'adrid, ~~ 
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QUESTIONNA IRE FOR NEWS LETTER CIRCULATION 

c=J 	 Th e re is a misprint in my name/address on the 
pres en t mail i o g label; the correct version appears 

below. 

c=J 	 Havi ng be co me acquainted with the ESA JUE Newsletter 
t hr ough a colleague/library, I would like to be 

pla ced on t he regular mailing list. My name and 
add r ess , i nc lud ing the post code, are given below. 

c=J 	 Pl eas e del ete my name and address (printed below) 

f rom the Ne ws 1et te r dis tribution list. 

NAt~ E : 

A D D R ES S~ 

Now tear off this last page and return it to VILSPA 

in the con veni ent posting format provided. Simply 

fold and staple le aving the mailing address (verso) 


vi si bl e. 




Dr. Jon Darius 

Editor, ESA rUE Newsletter 

Villafranca Satellite Tracking Station 

Apartado 54065 

Madrid, Spain 


