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Observatory Cont roller's Message 

As we enter the second year of the guest observer 
phase of rUE, r am happy to report the considerable 
improvements made during the first year. Our speed-up in 
operations is impressive and we recently obtained 22 spectra 
(some at low dispersion and hence with 2 spectra on each 
image) in one shift. The image processing has greatly 
improved too with speed increases of factors of 3.6 to 2.4, 
depending on the type of image processed, since the release 
of last May. 

The daunting task of scheduling observers on rUE for 
1979/80 is now well under way and, at the time of writing 
(mid-March) the schedule for April, May and June is firm. 
Those of you who wish to propose for the third year will get 
an opportunity this Summer. r expect detailed instructions 
on how to propose to be ready in the next month or two and 
a deadline for proposals around late September. We expect 
strong competition as last year when 173 proposals were 
received~ 

The risk of a conflict with the EXOSAT project because 
of an overlap of the operational phase has now been removed, 
and it will therefore be possible for rUE to enjoy full 
access to our facilities at VILSPA until the end of the 
presently scheduled 3-year operational lifetime. 
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I expect soon to see a number of IUE results in the 
journals and presented at conferences, in particu"lar liThe 
First Year of IUE" at University College London. Please 
donlt forget to send copies of your IUE preprints and 
reprints to me at VILSPA and Dr. F. Macchetto at ESTEC. 

M.V. Penston 

VI Ps Visit 

The Director of the Scientific Programme, 
Dr. E.A. Trendelenburg, visited the VILSPA Observatory on 
February 21, accompanied by his assistant, Dr. V. Manno. 
To permit him to view operations, the VILSPA shift was 
extended one hour (repaid, of course, to NASA another day!). 
Resident Astronomers discussed real-time operations, image 
processing and some of IUEls scientific achievements. We 
believe the visit was successful and heard that the VIP was 
suitably impressed! 

from left to right: Prof. E. Trendelenburg, Dr. A. Ripoll,
Dr. V. Manno. 
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A Few Words from the Station Director 


I gladly take the opportunity that A. Heck, Editor, 
gives me to write a few words in the nO 2 issue of the IUE 
ESA Newsletter. I wish the group working with him in this 
endeavour every success. It is now a fact that the work 
performed at the Villafranca Station by the team of astronomers, 
engineers, technicians, clerks and support personnel is 
known by the IUE users around the world. It is for me a great 
pleasure to head this team whose prime objective is to provide 
the best possible service to the European astronomical community. 

Also, let me welcome all the "Guest Observers"(SRC and 
ESA) since I not always have the occasion to welcome them 
personally. The Station is aware that its primary mission is 
to obtain the best scientific results from astronomers' 
observations. We try hard, however we need all the feedback 
we can get from our "Guest Observers" to help us make impro
vements where deficiencies may exist. For instance, let me 
illustrate how this can work. The construction of the dormitories 
was the result of Professor de Jager, Chairman of the Selection 
Committee, suggesting them to Mr. Gibson, Director General of ESA. 
Dr. Penston's idea of providing Users with forms inviting 
suggestions have brought about such improvements as hot water 
heaters, new lockers, better air conditioning, added cleaning, 
prohibition of vehicle parking near the dormitories, etc. 

I wish to praise the remarkable job being performed by the 
Resident Astronomers who, not only fulfil well their main 
duties efficiently, but also accomplish their own observations 
as reflected by the extensive publications produced by them. 

Public relations have been ga~n~ng importance all along and 
although it ntay represent added work and even though visitors 
may interfere at times with Station activities, I hope everyone 
realizes that the "tax payer" has the right to know how and 
where funds are being spent. Visits by Spanish TV and press 
representatives, school students, engineering graduates and 
high university members, etc. are unavoidable. A recent informal 
visit by Dr. Trendelenburg and his deputy, Dr. Manno, turned 
out to be particularly inspiring. 

Not all is perfect at the Station, however the truth is 

that we all work enthusiastically to solve the problems that 

do exist. 


A. Ripoll 
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ESA's An gel s (with apologies to Charlie) 

W'hen arriving at VILSPA, Visiting Astronomers have 
first to contact the Observatory Secretary, Carmen Ramirez 
de Palacios, whose office (Room nO 31A) is the first on 
the left when entering by the main entrance of the Station's 
main building. 

She will take care of some administrative matters, 
deliver the necessary documentation and introduce V.A. to 
the Observatory staff. She is also the person to contact 
for accomodation at the Station. V.A. should announce to 
Carmen their arrival time (at least 10 days in advance, 
please). She is also responsible for dispatching the 
observational output. 

Born in Morocco, Carmen went later to Canada where 
she got a teaching degree and •.• a husband. Back to 
Morocco, she spent 4 years teaching and then came to Spain 
where she joined the Station in August 1977. Her husband 
is also working at the Station as Chief Computer Operator. 

Carmen speaks fluently Spanish, French and English 
(kein Deutsch, entschuldigen Sie bitte, liebe deutschsprachige 
Kollegen!) • 

When Carmen is absent, Visiting Astronomers should 
turn instead to the office in front of Carmen's (Room nO 2) 
where Elisa Alonso de Oerke and/or Angelina Luchena Raffo 
will attend them. This office should be visited anyway to 
sign in the Guest Book of the Station. 

Born in Las Palmas (Canarias Islands), Elisa is the Station 
Director's Secretary and speaks Spanish, English and some 
French. Her past experience covers secretarial work by the 
JPL representative at the NASA office in Madrid and at the 
USAF base at Torrej6n near Madrid. She joined ESA in 1976. 

Angelina is a Madrilena and is mainly Elisa's assistant. 

She speaks Spanish, Italian, English and also un peu le 

fran~ais. She worked at NASA stations near Madrid (Apollo 

project), at the US Navy base in Rota and later in a KLM 

office. She joined the Station in May 1978. 
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Have a Good (exposure) Time 

Some users do not exploit to the full their allocated 
time getting over/under-exposures even for objects with 
tabulated UV fluxes. 

Recently at VILSPA, we have used a sample of about 
30 high resolution spectra of different objects with very 
well known UV fluxes, in order to update the values of the 
quantities EA used in the calculations of the exposure times. 

Moreover we have made some attempts to calibrate the 
ratios between high and low resolution exposures. 

The results are reported in sections A and B. 

A. HIGH RESOLUTION 

Tables 1 and 2 give the values EA for obtaining 
100 % exposure (205 DN above background), at the 
corresponding A, according to the relation: 

EA 
t (sec) =p

). 

These values are for high resolution, large aperture. 

TABLE 1 


SHORT WAVELENGTH PRIME 

CAMERA (SWP) 


). EA 

1200 2.01 10- 1 

1250 1. 46 
1300 1. 25 
1350 1.16 
1400 1.28 
1450 1. 43 
1500 .1. 53 
1550 1. 43 
1600 1.16 
1650 0.95 
1700 0.76 
1800 0.56 
1900 0.43 
1950 0.40 
2000 0.37 

TABLE 2 -
LONG WAVELENGTH REDUNDANT 

CAMERA (r,wR) 

A EA 

1900 1. 68 10 ' 
2000 1. 08 
2100 0.64 
2200 0.48 
2300 0.40 
2400 0.29 
2500 0.22 
2600 0.18 
2700 0.16 
2800 0.17 
2900 0.21 
3000 0.27 
3100 0.45 
3200 1. 05 
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Due to the slope of the curves represented by the 
values reported in Tables 1 and 2, for almost all stars 
(apart from the hottest O-type stars only) saturation 
occurs first in the region AA1850-2000 for the SWP and 
AA2650-2800 for the LWR. Therefore for almost all stars 
the highest exposure level (best SIN ratio) compatible 
with no saturation i n these two critical regions can be 
obtained using the s e t wo single relations: 

t (sec) = 8.6 10-8/F19so for SWP 

t (sec) = 3.6 10-8/F27~o for LWR 

usirtg the small apertures, t h e fo l l owing relation applies 
for both cameras: 

t 
sm 

:¥ 2 +0.1 
-0.2 

t lg (focus dependent). 

B. LOW RESOLUTION 

In the same aperture (large ) the ratio thO hltl is19 ow 
not constant but wavelength dependent for both cameras. 
In the SWP, it can be linearly approximated (within 10%) 
as varying from about 95 at A1300 to 60 at A1950. In the 
LWR, the variation is smaller and a ratio of about 90 can 
be assumed throughout the whole range, instead of 50 as 
given in the User's Guide. 

The time ratios between small and large apertures are 
the following: 

= 1.65 for SWPtsm t lg 

t = 1.80 t for LWR • 
sm lg 

P.L. Selvelli 
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Scattered Light in the IUE Telescope 

Recent l y it was no t ed whilst pointing the telescope 
into the Earth constraint area - for user s who have not 
yet observed with the IUE satel l ite, t h is type of observation 
is permitted to some d eg r ee - t ha t t he amount of scattered 
light as measured by the numbe r of photons impinging on 
the photo-cathode surface of the f i ne error sensor (FES) 
was rather high (appr. 300 counts) . 

During an obs ervation performed in Ma r ch, it was 
even impossible to identify the star field within one 
hour, because the user had sel ected a f aint object of 12.0 
magnitude, being to faint c omp a red to t he sca ttered light 
entering 	t he telescope. 

The data of this obs ervation have b e en f u r ther analysed 
and the fo l l owing is the resul t whic h may help users in 
future to plan obs e rvat i ons i n more detai l and to avoid 
unnecessary losses of observat ion time. 

SiC PCSITIOtJ 

E,Ali?rt-l CON5712A1N r Ae€A \
I 

. 110o/EffEAJr 01= 6",,~rH .4v-e/'" '" .s",p~CR.r 

•
GMr 

,2. /I /0 .!l 3 1 

\ 

FIG. 1 	 Relative positions of Earth and Sun in March 
at the beginning of support hours, SIC pointing 
into the Earth constraint area. 

nOil€I7~-AlT 01= eAl2n·~ .]jU!i?IN G ~UI"'I"'O~ r.- - 

GMT 
21 20 IS iK f7.24 " 

Relative 	positions of Earth and Sun in SeptemberFIG. 2 
prior to 	the end o f support hours. 
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'I'he satellite was positioned between Sun constraint area 
and Earth (Ref. Fig. 1), but pointing into the Barth cons
traint area close to the illuminated limb, which was the ob
vious reason of having more scattered light in the telescope. 
Under these circumstances, it would be advisable to observe 
an alternative object first and to allow the Earth in the 
meantime to move further away a~d then perform the observa
tion originally intended. 

For observations to be performed next September, similar 
conditions will exist prior to the end of the VILSPA support 
(Ref. Fig. 2). Therefore users should be alerted already at 
this time to plan their observations accordingly. 

J. Faelker 

IUE Publications 

Since the publication of Newsletter n 0 1, we received only a 
few (p)reprints of papers based on observations by IUE from 
VILSPA. May we insist you send us (and to Dr. F. Macchetto, 
ESTEC) a copy of all your papers based on IUE observations? 
Thanks in advance. 

Appenzeller, E., Wolf, B. 1979, IUE Observations of the 
t 1Extreme B1 Supergiant Sco, Preprint submitted to 

Astron. Astrophys. Supple 

Flower, D. R., Nussbaumer, H., Schild, H. 1979, The EUV 
Spectra of Young Planetary Nebulae, preprint. 

Gahm, G.F., Fredga, K., Liseau, R., Dravins, D. 1979, The 
Far UV Spectrum of the T Tauri Star RU Lupi, preprint. 

Huber, M.C.E., Nussbaumer, H., Smith, L.J., Willis, A.J., 
Wilson, R. 1979, IUE Observations of Absorption by Hot 
Gas in the Nebula NGC 6888, submitted as a letter to 
Nature. 

Morossi, C., Stalio, R. 1979, IUE Observations of Hot 
Supergiants, Mem. Soc. Astron. Ital., in press. 

Nussbaumer, H., Storey, P. 1979, NIII lines for Solar 
Diagnostics, preprint. 

Schonberner, D., Hunger, K. 1978, The UV-Spectrum of the 
Extreme Helium Stars BD + 10°2179 and BD - 9°4395, 
Astron. Astrophys. ~, L57. 
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IUE Observatory Publications 

We are updating below the list published in Newsletter 
n° 1: 

- Benvenuti, P., D'Odorico, S., Dopita, M.A. 1979, UV 
Spectrum of Supernova Remnant Reveals Carbon 
Depletion in the Insterstellar Medium, Nature, 277, 
99. 

- Cassatella, A., Beeckmans, F., Benvenuti, P., Clavel, J., 
Heck, A., Lamers, H.J.G.L.M., Macchetto, F., Penston, M., 
Selvelli, P.L., Stickland, D.J. 1979, On the High 
Resolution Ultraviolet Spectrum of P Cygni, A.stron. 
Astrophys., in press. 

- Cassatella, A., Benvenuti, P., Clavel, J., Heck, A., 
Macchetto, F., Penston, M., SelveITI, P.L. 1979, 
On the Ultraviolet Spectrum ot Nova Cygni 1978, 
Astron. Astrophys. Lett., in press. 

- Cassatella, A., Giangrande, A., Viotti, R. 1979, The 

Ultraviolet Spectrum and Expansion Velocity of n 

Carinae from IUE Observations, Astron. Astrophys. 

71, L9. 


- Faraggiana, R., Hack, M., Selvelli, P.L. 1979, The 

UV Spectrum of CH Cygni and VV Cep, Mem. Soc. 

Astron. Ital., in press. 


- Flora, V., Hack, M., Santin, P., Selvelli, P.L., 1979 

UV Spectra of the two Binary Systems 8 Lyr and u Sgr, 

Mem. Soc. Astron. Ital., in press. 


- Hack, M., Selvelli, P.~. 197~ The UV Spectrum of the 
Eclipsing Binary gAur, Mem. Soc. Astron. Ital., in press. 

- Jaschek, M., Jaschek, C., Grenier,S., G6mez, A.E., Heck, A. 

1979, The Absolute Magnitude of the Hg-Mn Stars, 

Astron. Astrophys., in press. 


Penston, M.V. 1979, Spectroscopy of Active Galaxies, in 

Proc. ESA/ESO Workshop on Space Telescope, in press. 


- Stickland, D.J., Harmer, D.L. 1978, The Discovery of a 

Hot Companion to HR 8752, Astron. Astrophys. ~, L53. 


- Viotti, R.p Cassatella, A., Giangrande, A.1978 

High RE~solution Ultraviolet Observations of Eta Carinae 

with IUE, in High Resolution Spectroscopy, Ed. M. Hack, 

Osservatorio Astronomico, Trieste, p. 686. 


- Wilson, A.S., Penston, M.V. 1979, IC 4329 A, The Nearest 

Quasar?, Astrophys. J., in press. 
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Excerpt of ESA 1979 Report to Cospar 

l'he IUE was commissioned an d the guest observer phase 
started on April 3rd 1978. Be t ween tha t date and the end 
of the year, 73 different groups of a stro nomers from 11 
countries came to the ESA Villafranca Sate llite Tracking 
Station near Madrid to use rUE and t o take 1380 different 
images (some with more than one spec t r um) of over 400 
celestial objects. These included the SRC guest observers 
who also use the ESA ground stat ion. The results of these 
astronomers are reported separately to COSP.~R by the SRC 
and are not included here. 

From the lists of the observing programmes appr<;:>ved by 
ESA for 1978-79 and carried out by guest observers during the 
first year, it is clear ESA has provided access to astrono
mers at many different institutes and with many diverse 
astronomical programmes. Consequent l y it i s only possible 
to give a few selected highlights. 

The Stockholm group have studied RU Lupi, a young star 
still evolving onto the main sequence. They find very 
intense emission lines of two and three times ionized atoms 
ten thousand times stronger than solar lines and implying 
extended regions at temperatures as h i gh as lOs degrees. 
In addition they see a far-ultraviolet continuum from this 
hot plasma. 

Observers from Paris have studied peculiar A stars to 
correlate their variability with that in the visible. In 
one such star, 21 Comae, they find large variations in ultra
violet flux in contrast to a very small photometric varia
tion in visible light. 

A group of astronomers from Trieste have been working 
on problems related to binary stars. In € Aurigae where 
a hot sub luminous companion star was predicted, this has in
deed been found using the IUE but in other cases, a Lyrae 
and u Sagitarii, the IUE data show instead broad emission 
lines from an expanding shell of gas around the system. 
Two systems containing a cool supergiant and a possible hot 
companion have also been studied. In both cases the blue 
companion was found in the IUE data and in one star, vv Cep, 
the light from this shines through the envelope of the super
giant permitting an unusual study of its outer atmosphere. 

Stars showing Ip Cygni' line profiles (absorption from 

an out flowing wind superposed on an emission line ) have 

been studied by several groups. Astronomers at Utrecht and 

ESTEC report small but rapid variations in line profile on 

a timescale of hours or less. Determining the details of 

the flow in the winds, the Heidelberg group showed that in 

the star ~l Scorpii the flow decelerated with distance from 

the star whereas, by contrast, the Villafranca group found 

an accelerating flow in P Cygni itself. 
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The Utrecht-ESTEC observers have also been studying the 
rate at which hot supergiants lose material as a function 
of their luminosity and temperature. A particular effort 
is being made to locate the lowest luminosity at which mass 
loss still occurs. Evidence of mass loss is also present 
in Wolf-Rayet stars and the Zurich group used IUE to discover 
absorption lines of three times ionized carbon and silicon 
in nebulae around su~h stars. 

Several new results on peculiar and symbiotic stars have 
been obtained by the Frascati group. In the symbiotic star, 
Z Andromedae, a strong ultraviolet continuum representing 
an O-type star is present as well as several emission lines. 
For the extraordinary star, n Carinae,one of the brightest 
objects in our galaxy, IUE data shows a mass loss rate larger 
than any yet measured from a star. 

The Villafranca astronomers have obtained IUE data at 
high dispersion of another symbiotic star, RR Telescopii, 
showing over 400 emission lines. Identification of these 
is almost complete and analysis of their intensities is in 
progress. 

Zurich astronomers report IUE observations of two plane

tary nebulae in formation, VI016 Cygni and HM Sagitae. They 

find that the profiles and intensities of the ultraviolet 

emission lines confirm the youth of these objects. 


Supernovae remnants have been studied by astronomers 
at Asiago and Villafranca. The IUE data show emission lines 
whose intensities are well explained by a model in which a 
shock wave penetrates the interstellar medium. 

Scientists from Paris and Villafranca have pOinted IUE 

at giant irregular galaxies. They find the rather puzzling 

fact that while optical spectra of these objects show strong 

emission lines, there are none in the ultraviolet. 


The radio galaxy, M87, has been studied with the IUE. 

Astronomers from Padova observingothe nucleus of the galaxy 

find an excess shortward of 2000 A suggesting the presence 

of hitherto unsuspected hot stars. Meanwhile observers from 

Milano and ESO studied the 'jet' in this galaxy. They find 

a flatter spectrum (smaller a, where fv a: va ) at short 

wavelength than would be suggested from an extrapolation of 

the optical continuum. 


A collaboration of seven European groups obtained data 
on the brightest quasar, 3C273, and the brightest Seyfert 
galaxy, NGC 4151. In the case of 3C273 the data shows that 
3C273 is basically similar to high redshift quasars where, 
because of the redshift, the ultraviolet part of the spectrum 
can be observed from the ground. Interesting results include 
the fact that hydrogen and iron emission lines are weaker 
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.than anticipated from optical line intensities. Perhaps 
surprisingly one of the most interesting results is the 
presence of absorption lines showing a large amount of gas 
in the halo of our galaxy! In the case of NGC 4151 the col
laboration confirms the conclusion reached by the Commission
ing Team that the absorption lines made in the outer parts 
of the Seyfert nucleus are variable. 

The IUE satellite reacted quickly to two unexpected 

astronomical events during the year. Spectra were obtained 

of Comet Seargent, 1978m, showing emission lines due to ato

mic hydrogen and OH, CS, CO~, NH and CO+ molecules. Spectra 

were also obtained during tne outburst of Nova Cygni 1978. 

Strong P Cygni-types profiles of Mg II are seen indicating 

outflow velocities of up to 1160 km S-l. 


(Michael Pens ton wishes to thank all persons who made 

this report possible.) 


* 

IUE High Dispersion Calibration 

IUE Users should have received by now a note entitled 

"Preliminary Absolute Calibration for High Resolution IUE 

Spectra" by A. Cassatella and P.L. Selvelli. If it is 

not the case, please ask for one copy by t:he IUE Observatory 

at VILSPA. 


* 

VILSPA Images for Release to Scientific Community 

'rhe tables below update the list of VILSPA images released 
at the expiration of their six month period (see previous lists 
in Newsletter n° 1). 

As explained in M.V. Penston's message in Newsletter 

n° 1, astronomers interested in getting copies of images 

should write first to the Observatory Controller in order to 

receive a "Tape Archive Retrieval" form (slightly modified 

as compared to that published in Newsletter n01). 
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1979 FEB 1st (despatched' 1978 July) 

Camera 2 (LHR) Camera 3 (S,,yp ) 

1587 1824 1681 1963 2038 
1664 1825 1782 1964 2046 
1665 1826 1877 1965 2047 
1749 1827 1882 1975 2054 
1750 1829 1883 1976 2055 
1751 1830 1884 1977 2072 
1755 1838 1891 1978 2073 
1756 1844 1892 1985 2074 
1757 1845 1893 1986 2075 
1762 1850 19871899 2092 
1763 1855 1900 1988 ' 2098 
1764 1856 1901 1996 2099 
1765 1871 1902 1997 2100 
17G9 1885 1907 1998 2107 
1770 1886 1908 1999 2115 
1771 1887 1912 2000 2128 
1772 1893 1916 2001 2148 
1780 1894 1917 2002 
1788 1915 1925 2011 
1789 1926 2012 
1804 1930 2013 
1011 1952 2019 
1012 1953 2020 
1817 1954 2021 
1018 ' 1962 2031 
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1979 l,1ar 1st {despatched 1978 Aug) 

Camera 2 (LI'/R) Camera 3 (SIVP) 

1860 2009 2085 2227 

1861 2010 2136 2232 

1862 2011 2137 2233 

1863 2021 2157 2247 

1864 2022 2162 2251 

1865 2109 2163 2261 

1876 212B 2164 2333 

1909 2129 2170 2343 

1910 2130 2171 2344 

1931 2131 217B 2355 

1932 2151 2186 2356 

23571933 2152 2187 

1954 2153 2188 2358 

1955 2154 2189 2379 

1969 2161 2202 2398 " 
~ , 

1970 2162 2203 


1971 2169 2204 


1982 2171 2205 


1904 2175 2215 


2176 2216 




- 15 

1979 April 1st (despatched 1978 Sept.) 

Camera 2 LWR Camera 3 S\'1P 

2138 2242 2388 2345 2485 2697 
2139 2249 2407 2346 2499 2698 
2140 2250 2408 2368 2500 2699 
2141 2259 2369 27072409 2507 
2168 2260 2410 2391 2508 2708 
2170 2261 2L116 2392 2517 2709 

2189 2272 2417 2393 2518 2710 

2190 2282 2418 2412 2519 2719 
2191 2283 2419 2416 2546 2720 
2192 2290 2425 2417 2547 2721 
2193 2291 2426 2418 2548 2722 
2194 2303 2427 2419 2587 2731 
2201 2304 2434 2425 2638 2732 
2218 2324 2435 2426 2639 2733 
2219 2337 2436 2427 2643 2742 
2220 2338 2437 2433 2644 
2227 2345 2447 2434 2645 
2228 2346 2448 2435 2646 
2229 2356 2462 2436 2650 
2233 2357 2463 2454 2655 
2234 2365 24562464 2656 
2236 2366 2465 2465 2657 
2238 2367 2468 2466 2658 
2239 2376 . 2469 2467 2663 
224 n 2377 24682470 2674 
2241 2378 24692471 2675 
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ESJ~ Proposals for the Second Year of Observations on IUE 

The following pages give a list of proposals which 
were allocated IUE shifts by the ESA Selection Committee 
for the second block of observations beginning April 1st~ 
1979. The columns give successively the serial number of 
reception the proposals, the code number which will now 
identify the corresponding proposal in all operations, 
the title of the proposal and the contact investigator. 
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NASA Log of IUE Images 

We are happy to publish here a first NASA loq of images 
covering the period of observations until December 31, 1978. 
The Station hopes to be able to release NASA images in a 
short time. The procedure to follow for European Astrono
mers will be the same as for VILSPA images. 
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V I LSPA Log of Images for the Fi rst Year of IUE 


Th ~ VILSPA images listed in the following pages a re 
ordc« ~d by right ascension of the object and cove r t he 
fir st year of IUE observations (including the c ommi ss ion
ning pi1ase). 

Due to the volume o f such material, we inte nd to PU; ) t i s h 
only updates in subsequent issue s. Thus we advi se y nu t o 
keep this list. A microfiche out put will also be consi de r 
ed. An explanation of the prog r amme, obje c t type and e xpo
sure codes is also given. 
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