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W. Wamsteker OBSERVATORY CONTROLLER.'S MESSAGE 

OBSERVATORY CONTROLLER'S MESSAGE 

W. Wamsteker 

ESA IDE Observatory 

Sincc the previous Newsletter ma.ny things have occurred which arc of import.allce to the IUE Uscr!:>. Let 
lIle first. illfonn you that the ESA's Science Programme Committee hru; decided to extelld the ESA IUE Project 
for Olle more year with forward planning for another yea.r. This meallS that currently ESA will support IUE 
ulltil December 1995 amI ct Call for Proposals will be issued later for the 18th ycar of IUE Observatiolls. In 
additioll to this, it is also with great pleasure that we were informed that our NASA partners have decided to 
contillue funding the IUE Project for the fiscal year 1995. This has the great advctlltage that we can lliitiutaill 
the import.ant coordimttion between the ESA and NASA IUE Science observing programmes. It wa.s howcver 
decided to continue the preparations for ESA/PPARC - only operations, although with less urgency (PPATIC = 
Particle Physics and Astronomy Resea.rch Council the new Agency responsible for IUE ill the Uuited I(ingdonl). 

At VILSPA itself of course major changes are taking place with the arrival of the first people amI ill­
strumentcttioll associctted with the ISO Project. We welcome our collea.gues at VILSPA alld hope tllat the 
scientific nature of the Villafmnca. Station, through its support of two Observatory missions simulta.neously, 
will be reinforced. 

The IUEAC hitS completed its difficult task and allocated the observing time for t.he 17th round of IUE 
Observing. At this moment much IUE time is dedicated (as is at many other observcttories, all ,Hound the 
world and in space, to study the effects of the Shoemaker Levy 9/Jupiter ellcoullter). The IUEAC lias decidcd 
that. due to the special nat.ure of t.he observations of SL9, these will not have any proprietary period associat.ed ; 
in tllis th!'y are similar t.o ToO observations. The schedulers have efficiently been able to schedule the progra.ms 
using their llew scheduling support software. From the spacecraft side it a.ppears th,tt the effects of the "streak" 
,tssociated wi th the FES Anomaly arc becoming less severe (nobody has been nble to co'fl/i:rrT/. t/wt n sdj-rc1)(lir 
'fTwd e 'Was originally incorporated in the spacecraft). It is still too early to be certa.in that this trelld will continuc 
and the situation remains iutensely mOllitored. 

The production of t.he IUEFA is going well but some interruption ha., becn caused by the delay in the 
delivery schedule of some of the S/W, it is however still expected that we will be able to overCOllle the delays 
through iucreased processing efficiency. Some of you might have wondered why the NE\\'SIPS output products 
of the data. have not yet been avajlable at VILSPA, while NSSDC already has mctde some of t.he NASA datit 
available. The reason for this is in the fact that we felt that we should not present the data to the Users 
t\lltil NEWSIPS had rea.ched the necessary stability to assure that the data available to tIle Users are illt('\'­
comparable and a more complete set. could be supplied. This is HOW the case and therefore visitillg Astrollolllers 
can retrieve at VILSPA, the ESA SWP images taken before 1990 and we expect to be able t.o support complete 
SWP archive support (data. taken before 1990) by the end of September. Aft.er that IUEFA data sets will be 
made available as they are completed. 

Let Ine finally express my hope and expectation that you will be pleased wit.h the new illtel'llal layOtl t of 
the ESA IUE Newsletter, which ha., been homogenized in format by Michael Barylak . 
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D. Hermoso IUE Spacecraft Statlls 

IUE Spacecraft Status 

D. Hermoso 

INSAjVILSPA 

1. GENERAL 

The sp<tcecraft continues to support science operations normally a.nd efficiently in its 17th yea,1". 

At the end of April 1994 a total of 26,524 images had becII collected from 11,157 objects (VILSPA Oldy), 

Although the so-called "Battle AllolIlaly" is rnaillly associated with the aging of the spacecr<tft <uld is a 
nmtter of cOllcem to the project , there arc 110 illdications that these will have imlllediate influence 011 t.he 
illlportallce of the IUE a,':i a scielltific rnissioll due t.o the flexibl e operatioll mode of IUE. 

2. POWER SUBSYSTEM 

IUE's Shadow Sca..':iou #33 rall from Jauuary 11 to February 8, 1994. The 10llgcst umbra period of the .'jeasoll 
was 59 .94 millutes, and tl1l' maximum dt'pths of discilarge were 42.56alld #2 respectively. 

As far as batteries 1 ami 2's performance is cOllcemed, battery #2 dOllliuates ami it supplied au average 
of approx:. 2.7than battery #1. 

3. ATTITUDE CONTROL SUBSYSTEM 

Gyro #5 cOlltiulle::; to show 0 amps of motor curreut sillce its suddm drop 011 February 5, 1991. The slope 
of Gyro 5'::; drift rcmains reasonaLly constant. Gyro 4 continues to perform nOllliwtlly, lliaintainillg a very 
stable drift. The norJllal iucrease iu gyro drift is associated with the degradation of the gyro's condit.ion, while 
periodic flud.nations <tiT thcl'lll<:llly induced. All increase ill the drift of Gyroo; 4 ami 5 was seell after the 
Dclta- V lll,weuver on February 15, 1994. Tllis WelS an expected effect of the stresses hOJll the Delta-V and 
trallsfcrrillg the gyros frolll Hold/Slew to Rate Mode ami ba.ck. 

The hydrazwe remainiug in the tallks a.re 17.85 kg. after March 30, 1994. Usage rat.e is a.pprox.. 0.575 
kgfyear for the purposes of reactioll wheel ullioadillg and statioll keeping lllaueuvers (Ddta··V). 

011 Februa.ry 15, 1994 a 13.11 secollds orbit aujustmellt lIl<lJlCUVcr was successfully execut.ed. 

4. SOLAR ARRAYS 

The avcmgc yeitIly degradatioll contillues ill approx. 3.1Ellouglt pOWl'r is supplied by arrays to kcep the 
sp<lCelT,lft power positive over tilt, range of Leta allgics betwccIl 35 degrees awl 103 degrees based 011 a nOlllinal 
power rC(lllireIJIl'llt. of 14/.9 watts. 
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Joachim 1{/'.1l1(.(('r 	 Report. of the Novae Target of Opportllllit.\· Tc'a JlJ 

Report of the Novae Target of Opportunity Team 


Joachim Krautter 


Heidelberg 


The ToO team consists of: 

.T. Kra.utter, (Heidelberg, COlJvenor) 
Y. Audrillat, (Montpcllier) 
A. Bianchini, (Padova) 
M.F . Bode, (LLllcashire) 
R. Canal, (Barcelona) 
A. 	Ca..')sa.tella, (Frascati) 
H. Drechsel, (Bamberg) 
H. Duerbeck, (Munich) 
A. Evans, (Keele) 
M. Friedjung, (Paris) 

.J . Fuenscllida, (Canclrias) 

R. GOllz<ikz-niestra, (1.hdrid) 
D. de l'vIartillo , (Madrid) 
n. 	}..lonier. (Madrid) 
L. 	nosino. (Padov<l) 
T. Snijders, (Saint }.,thtrtin d'Heres) 
U. Thiele, (Almeria) 
M. della \'<llle, (Garching) 

1. Observations with IUE in 1993 

During tlle l<lSt year only one nova, N Cas 1993, has been observed as target of opportunity. Four half ;;ltifts 
were spent. for this !lova on Dec. 24, 1993 and January 2, February 2 and Februa.ry 10, 1994. This !lova which 
is a moderately fast or slow !lova, has been observed in close collaboration with the US ToO tealll. CI.~ 93 
it is by now still in an optically thick phase which is unusually long. All other novae obserw(\ witll HT had 
become opt.ically thick earlier. Another unusual feature is the strength of the MgII emission. Cas 93 ha.~ 1)(,(,1l 

extcnsively observcd fronl grollnd-based optical observcttories too, and, in addition, a nOSA.T ToO obs('J'Yatioll 
was carried Oil t Oil .Jail uary 20 (the results are not known yet). 

2. Publications 

~vIaill .Journals 

• 	 Gonza\ez-TIiestr<t, n.: 'The 1990 Outburst of the Recurrent Nova V8890 Sgr Obse'T"ocl! with IU E ' Astr. 
Astropltys . 265 , 71 (1992) 

• 	 Sllraticr, C. alltl GOllz,i\cz-Riestra, It.: 'UV ObscTvntions of Nova M'uscae 1991' Astr. Ast ropltys. 276 , 
373 (1993 ) 

• 	 Shore. S.N., SOllueboru, G., Stcurfi eld , S. , Gonzalez-Riestra, R. : 'The eaTly ultrllviolet 8]Jer:tml e'll olnl/o'f/. 

of Noon e Gyqni 1992' Astrou ..l. 106, 2408 (1993) 

lAU Circulars 
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JoaciJim I\/,iluttel' 	 Report of tile Novae Target of Opportunity Team 

• 	 Shore, S.N., Stanfield, S., Sonnebofll, G., Ake, T., Gonz,tlez-Riestra, R.: 'V1974 Cygni' IAU Circular 
5747 (1993) 

• 	 Shore, S.N., Stanfield, S., Hauschildt, P.H., Sonneborn, G., Gonzalcz-Riestm, It: 'Nova Cassiopci(Le 199:1' 
IAU Circular 5925 (1994) 

3. Suggested observations for the next year 

The IUE Allocation COllllllittee approved a challge of rules governillg ToO status for Novae. 111 future all LMC 
Ilovae bri1jhter that 12th lllil1jllitude will also qualify for ToO status. (This is ill additioll to the current rule 
("overill!,!; (1.11 galactic Ilovne brighter thall 6th). 

4. Scientific Rationale 

Novae havc beell observed with IUE sillce shortly its laullch and these observatiolls have givell - ill cOlllbillatioll 
witll obscrvatiolls ill other spcctral rallges - totally new insights into the llOVa. pheIlOll1ellOl1. The high over­
abulldallce\ of tile he<LVY eleruellts CNO, Ct.':i predicted 8 years before the launch of IUE, could Ilever have beell 
relial)ly e.':itablished without IUE. Moreover, 011 the ba:;is of IUE observatiolls, a totally new class of novae ­
tllOsC Oil which the outburst occurs on all NeOMg white dwarf - could be discovered. However, we would like 
to clliphasize that the outburst characteristics of each Ilovae observed in the UV have beell both qualitatively 
alit! q \1,\.11 ti tativdy dilferell t, and, hc'nce, fu rther observatiolls of llovae arc urge 11 tly Ileeded. 

UV spectra ilppropriatcly spaced ill time through the Ilova active period and declille provide measurements 
of tli(' fOrIlIatioll amlliftillg of the iroll curtaill, the shift of luminosity into tile UV, the absorption alld emission 
lillc strellgths, the killclIIatics of the ejecta, alld are sells itive to dust forrnatioll. Tht, UV data will be combincd 
witlI "illl\dtallcolls groulld based optical, IR, X-ray, alld radio observatiolls, to be oj)tailled as part of this project . 
Thesc data <lIC H('Cessary to deterJuille ilnportallt physica.! characteristics of Ilovae such as the ellergy budget, 
chcmical abundallce\ of tiIc critical CNONeMg elements, mass ejection ratcs, Ii lie formatioll lIlcchallisms, and 
dust ("ondellsatioll )))"o(esses . Also vital to determine the energetic of a !lova is a reliable detennination of 
tllc r('ddt'lling and it s wavelength depelldcllcc. The optical amI In. hydrogen lim's provide the potelltial for 
estilll;ltillg the rcddenillg indepelldclItly of t.he usual method of rClllovillg t.hc '2200' i!lterstellar etbsorptioll 
katlll'(, ill tllC UY spectnllll ; furtherJllol'c, cOlllplementary UV ellld optica.!/IR determinatiolls of redJelling call 
poillt to possibl!' diffcrcllccs betwecII the 'stalldard' illterstellar reddcllillg law <tIId t.he reddelling law for <t 

pil.rticular 1I0va, with major illlplicatiolls for the energy budge t. Because Illost of, :~ he ellergy radiated by a nova 
durill~ it :; outblll'st is in the UV and BUV, alld because there' are emission lines ill the UV from ions that do 
Hot r<ldiatc ill the optical , thc IUE ohserv<ttions arc absolutely necessary for the st.udy of the outburst. 

Survcys of thc LMC heLVe discovered six bright nOVel alld UV studies of these lwv<te are providing i!llportallt 
da.ta Oil tIl!' UV Ill'havior of lIovae ill our Galaxy and the LMC. Our studies of novae ill outburs t have ident.ified 
IHoad cla.sscs of \)c]l<ivior bot.h ill compositioll and ill ellergetics. We havc also foulld major ditferellces ill t.lle 
olltillirst clmracterist ics between classical 1I0vae alld TIN and call show, ill fact , that the outburst behavior of 
a TIN <i('p e llds Oil it.::; cllviroillnellt. vVe 11IIISt now proceed t.o aw;wcr de taikd qlH'stiollS abollt. tllc phCIIOJIlell(l 
that WI.' 'l.re obscn'illg but do 1I0t yet ullden;tand . vVe need 1lI0re data 011 1I0vae in outburst alld, especially, 
diltit vny carly ill t he outburst whell the ('xp(tlIding shell is still optically thick . 
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Report of the Supernova IUE ToO Team 

C. FranSSOl1 


Stockholm 


The ToO team for supernovae consists of: 

C. Frallsson 	(Stockholm; COllveller), 
It Canal (Darcelolla), 
E. Cappcllaro (Padua), 

.1. Fernley (VILSPA/SEllC), 

M. Kidger (lAC), 
P. Lundqvist (Stockholm), 
N. Panagia (STScI), 
P.M. Rodriguez-Pascual (VILSPA/ESA), 
L. Sam Fernandez de Cordoba (LAEFF), 
M. Turatto (Padua), 
W. vVamsteker (VILSPA) . 

Usually the VILSPA Supernova ToO observations arc made in dose coordination with the NASA Supel'llovu 
program. P.l.'s G. Sonneborn (GSFC) and R. Kirshner (CfA). 

1. SN 1987A 

IUE observation of SN1987A have shown a number of high ionization emission lim's after""" 100 (htys. These 
grew steadily in time up to ,...., 400 days, after which they have decayed (Fransson et ai. , 1990). The observa­
tiolls have HOW continuec\ past 2000 days, and represent a uniquc example of the usefulness of IUE for 100lg 
term monitoring. The complete set of observations has now becn reduced and the results have been presented 
at several meetings. A paper describing these observations is near completion (Franssoll & Sonneborn, 1994; 
Souneborll ct ai., 1994). Light curves of the UV lilles arc shown iu fiqUTC 1. Imaging ground-based and HST 
observations revealed that the circul11stellar gas was confined to a shell with most of the cmissiou corning from 
a riug-Iike structure. High-resolution spectroscopic observations show that the expansion velocity of the ring is 
,...., 103 krn S-l and that the rest of the shell is expanding fast er. Most models explailling the propert.ies of the 
blue progellitor as due to previous mass loss , predict such a red wind to be present from all earlier evolutionary 
state. 

These observations have beell modded as a result of the ionizatiou in cOllnection with the outbreak of the 
shock waV(' ill combiuatioll with a light echo ami recombination. A first rnodelillg based 011 a spherical shell 
was discussed in LUlldqvist &. Fransson (1991). These models showed serious discrepancies with the observed 
light curves. A new discussion based OIl a ring geometry, as seen hy HST, implying a considcrably larger radial 
thickness has greatly improved the agreement with the data (Lumlqvist 1992; Luudqvist, Frallssoll & Dlolldin 
1994). Tilc new reduction of tile observatiolls together with the modeling also cOllfinn the large lIitrogell en­
richmellt reported in our first paper. This has proved to be, besides the photometry, the Blain constraillt 011 

progenitor models for SN1987A. 

The ejecta arc expanding with a velocity of ,....,10,000 km/s. They will therefore collide with the ring in the 
near future. The most. detailed models predict this to occur 2003+/- 3. The models depend, however , on tite 
structure of the circumste.1lar medium of SN 1987A, and the collision may therefore take place earlier t.hall 
this. A large fractioJl of the emission will occur in the UV. A brightening of the rillg has already OCCUlTed ill 
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C. FI-aIlssoIl Report of the Supemova JUE ToO Team 

the optical, reported by Wang et al. (IAU eirc. 5927), although the reason is unclear. A continued mOllitoring 
is therefore vcry important. 

2. SN 1993.1 

The recent SN1993J in M81 is the most interesting supefllova event since SN1987A. From its discovery of 
Feb. 28 1993 it has been observed with all major illstruments ranging from radio to X-and gamma rays. 

The first observatiolls with IUE took place only 24 hours after discovery (Warnsteker et al. 1993; Son­
nebom et al. 1993). These observatiolls are discussed in Fransson and Sonneborn (1994), and a detailed 
paper is ill progress. The initial observation showed a very hot continuum with temperature of ",22,500 K. 24 
hours i<lter the telllperature had decreased to 14,500 K (jig'uTe 2). Besides a very hot continuum, the spectrum 
showed a bright, narrow NV ),124 11m line. High dispersion observations (jiguTe 4) showed that the linewidth 
was less thall '" 1000 krn/s. A puzzling feature was that only the ),124.2 lim component was seen. From the 
narrow width tile NV emission was immediately interpreted as of circumstellar origin. During the llext week 
the NV emission decayed very fast and has ill mid-April vitually disappeared (figure .9). From the high state 
of ionization it was obviously the result of ionization and heating of the circulllstellar gar; by radiatioll from 
the supefllova. The IUE obserations therefore probe the hot radiation during the first hours after outbreak, 
IOllg before discovery. Pamllel to these observations we have modeled the interaction of the Superuova with its 
circulllsterliar lIledium, discussing implications of the ,),-ray, X Ray, UV and Radio emissioll observed (Fmns­
son , Lundqvist amI Chevalier, 1994). It is found that all observations can be explainetl self consisteuly with 
radiation ernergillg from the ",109 K gas behilld the SN shock wave and the soft X-Rays in connection with the 
sllOck outbreak. The shock is the result of the Supernova ejecta interacting with the stellar wind lost by the 
progeuitor. T!te llla.SS loss r<:lte is estimated to be 4 10-5 JV10 yr-1. In addition to the circumstellar emission, 
there are several broad features in the continuuIIl, mainly due to Fell resonance lines at ),300 mn. 

The rapid response to the discovery allowed IUE high dispersion spectra to be takeu to study the iu­
terstellar mediulH iu line of sight to M81 (de Boer et al. 1993). These show a number of components from 
higilly ionizetl species, originating in M81, the halo of our Galaxy and from intergalactic gas surrounding the 
Jv181/M82 group. 

ESA IUE Newsletter No. 44 July 1994 Page 8 



C. Fransson 	 Report of the Supernova IUE ToO Team 

Bibliography from 1989 - 1994 

• 	 Frallssoll, C., Cassatella,. A., Gilmozzi, R., Panagia, N., Wamsteker, W., Kirshner, R.P., & Sonllebom, G.: 
N(£TTOW UV Emission Lines from SN 1987A: Evidence for CNO processing in the progenitor', Ap.1, 336, 
429 (1989). 

• 	 Fransson, C. & Lundqvist, P.: Probing the First HOUTS in the Life of SN 1987A . ApJ, 341, L59 (1989). 

• 	 Lundqvist, P. , & Fransson. C: Effects of the Soft X-ray burst from SN 1987A on its CiTcum"stellar Envi­
ronment, ill Highlights of Astronomy, ed . D. McNally, 8, 223 (1989). 

• 	 nond, H.E., Gilmozzi, It, Meakes, M.G., Panagia, N.: Discovery of a Third, Inner Light-Echo fling ILround 
Supernova 1987A, Astrophys . .1. (Letters), 354, L49, (1990). 

• 	 Lundqvist, P.: The Circumstellar Environment of SN 1987A, iu Neutron Stars and Their nirtll Evelltr;. 
ed. "V. Knndt, Erice, Italy, p.289 (1990). 

• 	 Pallagia, N., Cassatella, A., Gonzalez-Riestra, It, Talavera, A., \Vamsteker, W.: Supernova 1990n in 
NGC 4568, LA.U. Circ. No. 4559, (1990). 

• 	 Sonneborn, G., Cassatella, A., vVamsteker, W., Fransson, C., Kirshner, R.P., Gilmozzi, R. & Panagia, N.: 
NaTrow Circ-umstellar Emission Lines from SN 1987A, in Evolution in Astrophysicr;: IUE astronomy in 
the era of new space misr;ions, ESA SP-310 (1990). 

• 	 Panagia, N. , Gilmozzi, ll. : IUE and HST Obse11Jations of Supernovae, Elba. Workshop SN 1987 A ami 
othrr SupCflIovae, ed. LJ. Dallziger, ESO, (1991). 

• 	 Lundqvist , P.: Modelling the Narrow Emission Lines from SN1987A , invited talk in School and \VorkshojJ 
on Supcfllovae aud StellcLr Evolution, eds. A. Ray & T. Velusamy, Panajia, Goa, India, p. 100 (1991) 

• 	 Gilmozzi, It: The Ultraviolet Saga of SN 1987A, Invited Review at the Couference Evolutioll ill Astro­
physics: IUE astronomy in the era of new space missions, ed. E.J . Rolfe, ESA SP-310, (1991) 

• 	 LUlldqvist, P.: The Cirwmstellar Emission from SN 1987A , in ESO/EIPC WorksllOp Supemova. 1987A 
aud Other Supernowle, ed. 1. J. Danziger, & K. Kjar. 

• 	 Lundqvist, P. & Frallsson, C.: Circumstellar Emission from SN 1987A , ApJ, 380, 575 (1991). 

• 	 Panagia, N., Gilmozzi, It, Macchetto, F.D., Adorf, B.-M. Kirshner, R.P. ApJ, 380, L23, (1991). 

• 	 Lundqvist, P.: The Na'rrow Emission Lines from SN 1987A, P.A.S.P.,104, 787 (1992). 

• 	 Fransson, C.: The Late Emission from Supernovae, review in Les Houches, Session LIV 1990, cds. J . 
Audouze, S. Biudman, R. Mochkovitch, & J. Zinn-Justin , Elsevier Science n.v. (1993) . 
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• 	 Kirshner , IL, Jeffereys, D., Fransson, C.: SN 1992A: Ultmviolet and Optical Studies Based on HST, IUE 
nnd CTIO Observati ons, ApJ, 415,589 (1993). 

• 	 Wamsteker, W ., llodiguez, P.-M., Gonzalez-Riestra , R. , Sonneborn, G., & Kirshner, ]l., lAU Cire. No. 
5738, (1993) 

• 	 SOlluebol"ll, G., n ,odriguez, P.-M., W<tmsteker, W" Fransson, C" & Kirshner, n ., lAU Cire. No. 5754, 
(1993) . 

• 	 de Boer, K. , nodriguez, P,M., Wamsteker, '0/., Sonlleborn, G" FranssoIl, c., & Kirshner, n ,p .: Intcrgalac­
tic and G(L/aetic Clouds on the Linc of Sight to SN 199.1J in M81 , A&A , 280, L15 (1993). 

• 	 Fmw;soll, c., & Sonlleborn, G.: Supernovae , invited talk in Frontiers of Sp<Lce and Grolilld-ba<;ed AstroIl­
omy, cds. WaIllsteker, W" LOllgair, M.S ., & Kondo, y" Kluwer in press (1994), 

• 	 Fmnssoll, c.: Ci'l'c-urnstellaT Intc'me tion in Supe'rno'U(Lc, invited review in Circumstcllar IVIedia in the Late 
Stages of Stellar Evolution, cds, Clegg, ILE.S. , Meikle, W.P.S" & Stevells, Lll., Cambridge University 
Press, ill press (1994), 

• 	 LUlldqvist , P.: Tlte CiTwrrtst eliar Gas A1'Ound SN 1987A and SN 1993J, in Cireurnstdlar Media in the 
La.te Stages of Stellar Evolution, cds, Clegg, R.E,S., Meikle, W,P.S., & Stevens, LR. , Cambridge Univer­
sity Press, ill press (1994). 

• 	 Frallsson, C., Lundqvist, P., & Chevalier, ]l,A.: EnTly Cin;umstellaT Intcmction in SN 199.1J, submitted 
to Ap.J , (1994). 

• 	 Lundqvist, P. , Fransson, C., & lllonciin, .I .M., 1994,: Thc Li'ne Emission from the Circ-u;mstellar Gas 
Around SN 1987A, in preparation (1994). 

• 	 Sonneborn. G., Ca.ssatella, A" Fransson, C., Gilmozzi, R., Kirshner, 1l.P., Pana,gia, N., Wamsteker, VV., 
in preparation, (1994). 
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Figure 1: LightcUl'Yes of the UV lines from th e circurns tcl lar medium of SN1987A as determilled frolll 
IUE spectra. 
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C. FnlllSSOll R.eport of tlle Supemova rUE ToO Team 
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Figure 2: Spect.ral evolution in the UV of SN1993J durillg the first clays after the explosion. The NV 
,\124 lll1l elIlissioll line is clearly visible; The spectra in the figure were truncat.ed at the short wavelength clId 
to supprcss geocorollal Ly-(~ . 
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Figure 4: The NV ,\1238.82 nm and ,\1242.80 nm lines at IUE High resolution on March 30.4, 1993 in 
SN1993J. Note the difference in the line profiles and strength between the two components. 
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J.C. Zanwcki, Convenor 	 Report of tbe Comet TaJget of Opportunity Team 

Report of the Comet Target of Opportunity Team 

Ie. Zarnecki, Convenor 

University of Kent 

The observatioll of cornets by IUE has proved to be of great value over the years of IUE's lifetime. III fact, 
observations held ill the IUE cometary database, many of which have been gathered together and published in 
tile form of the ULDA access guide (ESA-SP-1134), represent the largest homogeneous collection of cometary 
ob.5l'T'uations available to astronomers in the wOTld. Nearly 50 comets have becn observed by IUE and are 
illcluded in tllis guide. This collectioll of data continues to be a tool for cometary research and it is confidently 
expected to be used by cornetary scientists for many years to COIne. 

Despit.e fa.scinatillg differences bet.ween the various cornets observed by IUE, t.he class takell as a whole 
seems to be clmmct.erised lllore oy their homogeneity than by their diversity. Diference do occur, particularly 
in tile ga.') to dust ratio for example, but composition, at least of the more abundant elemellts seems to be 
comparable. It seems to be felt ill the community that what is really needed now is the occurrellce of a rea.lly 
bright cornet to appectr ill good observing conditions. This would then allow a (lifferellt type of observation to 
what had been dOlle previously. If such a situation were to occur, the goals of the Target of Opportullity team 
would be: 

• 	 To lIlap the spatial distribution of constituents ill the coma to yield information 011 species lifetime and 
sources. 

• 	 To search for llew spectral features to give information on the chemical composition of the llucieus, partic­
ularly with regard to minor eOllstituents. (These new features will necessarily be weak allli will therdore 
re([uire a bright cornet ill order to be detected). 

• 	 More specifically to observe the OD lines in a cornet other than PfHalley in order to make a comparison 
amI det.crrnille whether this D fH ratio is typical for cornets. 

\Vitltill the period under consideration, no comet appeared that was suffkiently bright to trigger the 
Target. of Opportullity requiremellts and make these observations pos~ible. During the period, however till' 
prediction and calculatioll of tlte collision of comet Shoemaker-Levy 9 with Jupiter during the week July 16 to 
22, 1994 was made. However, as the predictions were made on a timescale that wa.s cOllsistellt with the normal 
t.illle allocation procedure, it was felt, at least iuitially, that this comet would not fall withill the auspices of 
tltr Target of Opportuuity programme despite the ullique llature of the evcnt. Subsequellt discussiolls by the 
IUEAC lllay wisll to modify this viewpoint however. 

J.C. Zarnecki, University of Kent, Camterbury, Kent 
C. ArpigllY, University Liege 
A. Fitzsillllllons, Queen's University, Belfast 
D.W. Hughes, University of Sheffield 
G.H. Sell,vellIn, ESTEC, Holland 
A. Talavera, VILSPA, Spain 
M. Festou, Toulouse, France 
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J. Fernley Scattered Ligbt {rom Nearby Bright St.ars 

Scattered Light from Nearby Bright Stars 

.1. Fernley 

IUE Observatory, Vilspa 

Introduction 

Previous studies of this subject (A. Cassatella, IUE 3 Agency Meeting .Julie 1986 allel referellces thereill) have 
r;hown that scattered light from bright stars close to~he aperture causes significant "contamillation" of IUE 
spectra. Tltis is illustrated in Fig. 1 where ,ve show the raw image from a 15 minute SvVP, Lo-Res exposure 011 

a blallk piece of sky 2 arcmins away from 0: Cru (V=1.6, BO.5IV). These previous studies have cOllcelltmted 
on the scattered light at relatively small distances from the aperture, r < 2 arcmins, mainly because they were 
interested in removing the scattered light from the central source in observations of, for example, reHectioll 
nebulae and illterstellar dust. It was found in all these studies that the scattered light, S.\, followed a power-law 
relation of the form 

S.\ = A.\ * T-a~ 

Values of A.\ and a.\ a.re given in Table 1 where it can be seen that whilst A.\ shows a strong vctriation with 
wavelength, due to a cornbillation of the camera sensitivity and the spectral type of the "colltarninating" star, 
a.\ is only weakly dependent on wavelength, i.e. the scattering mechanism is almost illdependellt of wavelength. 

It can also be seell from T,lble 1 that the scattered light from even such a bright star as (~ Cm is expedcd 
to fall to zero for r > 20 arcmins. However, Oll April 3 1994 a 70 minute, Lo-TI,es, SWP image of the dwarf 
Novae BI Cru showed measurable contamination. The most likely explanation is scattered light from (x Cru 
even though it is 35 arcmins away! Examination of previous Lo-TIes S\VP images of BI Cru takell Oil March 
26 alld November 30, 1981 also showed ,t similar level of contaminatioll. 

Analysis 

In order to illvestigate the behaviour of the scattered light at larger distallces from the aperture we have 
made some new observations near 0: Cru as well as using archival material. The full list of spectra used arc 
listed ill Table 2 alld plotted ill Fig. 2 where it can be seen that out to distances of 20 arcmills tlte f<tll-off 
of the contamination is relatively steep but it thell flattens out and there is a slower fall-off with very weak 
comtamination present even at distances as great as one degree. Ba.')ed on a limited number of spectra takell 
at the salTle distallce but at a different position with respect to tile aperture, there appearr; to bc no obvious 
position allgle depelldencc. 

Conclusions 

Observers with lo-res spectra. of targets close to bright stars of appropriate spectral type clearly need to 
be cOllcemed about the presence, or not, of scattered light. In this context the words " close" , "bright" 
a.nd "appropriate spectral type" are difficult to quantify. For instance, for S\VP spectra only stars of O,ll 
or A spectral types will cause contamination whereas for LWP spectra F and G spectral types must. also be 
cOllsidered. Similarly 1st and 2nd magnitude stars withill a degree can be a source of contamillation, depclldillg 
on exposure time, wherea.') 4th or 5th magnitude stars arc only likely to be a problem if they arc withill 10 
arcmins again, of course, depending on exposure time. Firstly using the values of A from Table 1, and scaling 
witil the appropriate spectral type and magnitude of the contaminating star, and secondly usillg the ra,dial 
behaviour shown in Fig. 2 it should be possible to make a rough estimate as to whether a particular target 
and observation arc likely to be affected. 

ESA IUE Newsletter No, 44 July 1994 Page 15 



.J. Femley 	 Scattered LigIlt from Neal'by Brigllt Stars 

If it i::; thought there may be a problem then the raw image ::;llOuld be illspec tcd. If the raw image shows 
"colltarnillation" then the IUESIPS ext.racted spec trum will be wrong because the backgroulld will not have 
been removed correctly. A preliminary search of the database, i.e. looking for t.argets within one degree of a 
sample of bright early-type stars, suggests few spectra are affected in t his way. However if you have a spectrum 
tlmt is a ffected ami you require ad vice on how to dea.l with it you can contact the au thor (j af@vilspa . e sa. e s 
or vilspa: :jaf). 

Table 1. Coefficients of Equation (1). 
Lambda A a 

1400 195 -2.27 
1600 75 -2.29 
1800 70 -2 . 34 
2400 40 -2.56 
2600 60 -2.54 
2800 40 -2.57 

Notes: 
1. 	 Values of a are from Cassatella (1986) 
2. 	 Values of A are in DN/HR and are measured 

at a distance of 2 arcmins from alpha Cru. 

Table 2 . Spectra used in the Analysis. 
SWP Distance 

13583 35 
15595 35 
50452 35 
50748 2 
50751 10 
50761 20 
50976 1 
50977 2 
50978 5 
50979 60 

Notes: 
1. 	Distances , in arcmins, are the distance 

of alpha Cru from the aperture. 
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Fig.1 The raw image of SWP50748 which was a 15 minute, Lo-Res, SWP exposure on a blank piece of sky 
2 arcmins away from Q Cru (V=1.6, BO.5IV). 
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1. Fernley Scattered Light from Nearby Bright Stars 
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Fig.2 The variation of the intensity of the scattered light from a Cru, measured in DNjHR at 1400..4., as 
a function of distance R, in arcmins, from the aperture. 
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A. Talavera, J.D. Ponz TIle WE Final Archive - V 

The IUE Final Archive - V 

A. Talavera, J.D. POJJZ 


VILSPA 


Archive Production Status 

In the previous article of this series (ESA IUE Newsletter No. 43, December 1993) it was annoullced the 
starting of the reprocessing of SWP low resolution inlages for the IUE Final Archive. At the time of writing 
this article, VilspcL has processed nearly 6000 low resolu tion SWP images corresponding to the first set, defiued 
as the images obtained before 1990. The output files in FITS format have been written into 4 mUl DAT tapes 
and from there they will be copied to optical disks, the media in which the Final Archive will be bctsed. 

The Quality Control procedures (see ESA IUE Newsletter No. 43, December 1993) set up in the processillg 
system (NEWSIPS) have proved to be very efficient, confirming the correctness and high stabilit.y of NEWSIPS. 
Only less than 4% of the images have failed at some stage of the processing, most of them due to the lack of 
some processing parameter or to corrupted raw data. 

The processing of L\VP low resolution images will start within the next month, and we me workillg at both 
sites, VILSPA awl GSFC, in the preparation of the second set of data, coverillg from 1990 till now , aiming at 
start processillg of this set at the beginning of 1995. If you wonder what will hcLppen t.o the LWn camera, not 
in st,U]chLrd use since 1984 but containing a very substantial part of the archive, do not worry: we sllal! process 
it as soon as the wavelength and flux calibrations have been derived for this camera. 

The team at GSFC has made substantial progress in the development of the algorithms for high resolution 
pipclille; according with the currellt plan processing of high resolution data could start by tIle clId of the year. 

Data Distribution 

Our main concern, 1I0W that archive production with NEWSIPS has became almost. routille , is the distributioll 
of the data to the a.strollomical community. The estimated information volume of tIle complete ma.ster archive 
is 1000 Gbytes, equivalent to more than 150 optical disks (12" WORM ODs) with files writtell in FITS format. 

The distribution system is currently beillg defined in a phased approach that incorporates t.he experience 
with ULDAjUSSP, using modern technologies ill networking and user interface. The definition of the Bystern 
will be done in collaboration with ULDA host managers, in such a way that experiellce alld ideas from the 
users community are incOlJ)orated at an early stage of the design. 

III summary, the main design aspect is to structure the system in three levels, corresponding to the Master 
node , several National Host nodes and unlimited End User 1I0des (very similar to the ULDA distributioll 
architecture). End Users will access National Hosts via high level Internet services to query the catalog alit! 
request data available either at the National Host or provided by th e Ma.ster node. Details of the desigll will 
be discussed during the next ULDA Host Manager meeting (June 1994). A prototype of the syst.em, required 
for production Quality Control, is available at Villafranca to access Final Arcllive data. 
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- 17th rUll - LIST OF WE ALLOCATION COMMITTEE MEMBERS 

LIST OF IUE ALLOCATION COMMITTEE MEMBERS 

- 17th run­

1994 - 1995 

DIL K.S. DE BOER (CHAIRMAN) 
UNIVERSITY OF BONN 
GERMANY 
DEBOER{!! ASTRO.UNI-BONN.DE 

DR. 1. HOWARTH (VICE CHAIRMAN) 
UNIVERSITY COLLEGE LONDON 
UNITED IGNGDOM 
19752::IDH 

DR. W. WAlVISTEKER (SECRETARY) 
ESA SATELLITE TRACKING STATION 
MADInD, SPAIN 
WW·!uVILSPA.ESA.ES 

DR U.HEBER(A) CONVENER 
REMEIS-STERNWARTE BAMBERG 
GEU.MANY 
HEBER:(~STERNWAUTE.UNI-ERLANGEN.D400.DE 

DR A. HERRERO (A) 
INSTITUTO DE ASTROFISICA DE CAN ARIAS 
SPAIN 
AHDtlIAC.ES 

DR. C.S . .lEFFERY (A) 
ST. ANDREWS UNIVERSITY 
REINO UNIDO 
CS.l l<iST-ANDREWS.AC.UK 

DR. O. ELGAROY (C) CONVENER 
UNIVERSITY OF OSLO 
N-0315 OSLO 3 
21813: :55418::0DDB.lORN 

DU . A . .lOmSSEN (C) 
UNIVERSITY LlBRE DE BRUXELLES 
BELGIUM 
A.lORISSE':<:~ASTRO.ULB .AC.BE 
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- 17th rtlll - LIST OF IUE ALLOCATION COMMITTEE MEMDERS 

DR P. PANAGI (C) 
UNIVERSITY OF SUSSEX 
UNITED IGNGDOM 
PMP@STARLINK.SUSSEX.AC.UK 
MAFB3lclSOLXl .CENTRAL.SUSX.AC.UK 

DTI. A . .T. PENNY (E) CONVENER 
TIUTHERFORD LABORATORY 
UNITED KINGDOM 
AJP,Q.iASTTI.0l.BNSC.RL.AC .UK 

DR. A. CASSATELLA (E) 
ISTITUTO ASTROFISICA SPAZIALE 
ITALY 
40607:: CASSATELLA 

DR L.M. BUSON (E) 
OSSETIVATOmO ASTRONOMICO Dr PADOVA 
ITALIA 
38542::BUSON 
BUSON@ASTTI.PD.PD.ASTRO.IT 

DR F. VERBUNT (I) CONVENER 
ASTTIONOMICAL INSTITUTE, UTRECHT 
NETHERLANDS 
VERBUNT@FYS.TIUU.NL 

DR. Iv!. CROPPER (I) 
MULLAIW SPACE SCIENCE 
UNITED KINGDOM 
MSSL::MSC 

DR. M. PAKULL (I) 
OBSETIVATOIRE DE STTIASBOURG 
FRANCE 
CDSXB2::PAKULL 

DR P. MOLATIO (M) CONVENER 
OSSERVATORIO ASTRONOMICO Dr TRIESTE 
ITALY 
ASTRTS::PMOLARO 

DR. H.W DUETI.BECK (M) 
ASTRONOMISCHES INSTITUT 
MUENSTER, GERMANY 
HILMAR,(]CYGNUS.UNI-;\lWENSTER.DE 

DR N.A. WALTON (M) 

ROYAL GREENWICH OBSETIVATORY 

SANTA CRUZ DE LA PALMA, CANARIAS 

ING::NAW 

N AW@LPVE.ING.IAC.ES 


DR. M.J. WARD (Q) CONVENER 

NUCLEAR PHYSICS LABORATORY 

OXFORD,ENGLAND 

19464::M.1W 


ESA IUE Newsletter No. 44 July 1994 Page 21 

http:19464::M.1W
mailto:AW@LPVE.ING.IAC.ES
http:HILMAR,(]CYGNUS.UNI-;\lWENSTER.DE
mailto:VERBUNT@FYS.TIUU.NL
mailto:BUSON@ASTTI.PD.PD.ASTRO.IT
http:AJP,Q.iASTTI.0l.BNSC.RL.AC.UK
http:MAFB3lclSOLXl.CENTRAL.SUSX.AC.UK
mailto:PMP@STARLINK.SUSSEX.AC.UK


- 17th rtJII - LIST OF WE ALLOCATION COMMITTEE MEMBEnS 

DR. R. WALTER (Q) 
OBSERVATOIRE DE GENEVE 
SWITZERLAND , 
WALTER.\QoSCSUN.UNIGE.CH 

DR..1. KAASTRA (Q) 
SRON LEIDEN 
NETHERLANDS 
KAASTRA 0lRULROL.LEIDENUNIV.NL 

DR. F.MORENO (S) CONVENER 
INSTITUTO DE ASTROFISICA DE ANDALUCIA 
GRANADA, SPAIN 
16488: :FEItNANDO 

DR. J.C. ZARNECKI (S) 
UNIVERSITY OF KENT 
CANTERBURY, UNITED KINGDOM 
JCZ@STAR.DICC.AC.UK 
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IU E 17th Yeal' (1004 - 1905) Accept.ed Proposals 

Accepted Proposals 


IUE 17th Year (1994 - 1995) 


TITLE APPLICANTS INSTITUTION PROG. 
ID 

I 

Pulsating atmospheres: V473 lyr N. Evans OnLario, Canada RC 001 
G. Burki Geneve, Switzerland 
D. Gillet Haute Provence, France 
B. Nicolet Geneve, Switzerland 
D. Bersier Geneve, Switzerland 
D. Sasselov Harvard, USA 

Composite spectrum binaries DJ. Stickland RAL, UK RCOO2 
R.F. Griffin lOA, UK 
D.L. Harmer KPNO, USA 

Massive eclipsing binaries DJ. Stickland RAL, UK RA003 
C. Lloyd RAL, UK 
R.H. Koch Pennsylvania, USA 

Wind variability in hot, massive stars: the roLation A.J. Willis UCl, london, UK RA004 
connection R.K. Prinja UCl, London , UK 

L. Kaper Amsterdam, Holland LV 

D. Massa USA 
A.W. Fullerton USA 
+ 28 co-applicants 

Inclination effects in the bright quasar sample R. Walter Geneva, Switzerland RQ005 
H.H. Fink MPE, Germany 

The disappearing broad absorption lines in NGC P.T. O'Brien Oxford, UK RQOO7 
3516 1. Wanders Uppsala, Sweden 

M. Crenshaw USA 
A. Koratkar USA 

UV spectrophotometry of the planetary nebula K 1­ T. Rauch Kiel, Germany RA008 
27 and its very hot central star 1. Koeppen Kiel, Germany 

K. Werner Kiel, Germany 

High resolution spectroscopy of a new PG 1159 K. Werner Kiel , Germany RAOO9 
type central star T. Rauch Kiel, Germany 
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TITLE APPLICANTS INSTITUTION PROGR. 
ID 

A search for hol companions to post-AGB stars 

with nebular emission lines 


The UV Albedo of Chiron 

The cooling flow galaxy Hydra A 

Envelope contraction episoues of Luminous Blue 

Variables 


-

Symbio(jc stars in the Magellanic Clouds 

A nux-limited survey ofRS CVn systems 

Si xth ,:[)oeh Doppler imaging observations of the 
active RS CVn binary AR Lacenae 

The eclipse 01 SY Mus and olher symbiotic systems 

f--. 

Ililcrstcllar gas in the ficld of globular clusters 

L. Sanz Fdz de 
Cordoba 
P. Garcia Lario 
M. Parthasarathy 

N. Brosch 

L. Hansen 
H.E. Jorgensen 
H.U. Norgaard-
Nielsen 

B. Wolf 
O. Stahl 
F.J. Zickgraf 
T. Szeifert 

M. Vogel 
H. Nussbaumer 
H. Schild 

M. Rodono 
I. Pagano 
P.B. Byrne 
K. Strassmeier 

J.L. Linsky 
T. Ayres 
A. Brown 
J. Neff 
F. Walter 

M. Rodono 
I. Pagano 
G. CULiSPOLO 

F.M. Walter 
J.E. Neff 

H. Nussbaumer 
M. Vogel 

B. Bates 
S.N. Kemp 

LAEFF, Madrid, Spain 
INSA, Madrid, Spain 
Bangalore, India 

RC 010 

Tel Aviv, Israel 

Copenhagen, Denmark 
Copenhagen, Denmark 
Copenhagen,Denmark 

RS 012 

RE013 

Heidelberg, Germany 
Heidelberg, Germany 
Heidelberg, Germany 
Heidelberg, Germany 

Zurich, Switzerland 
Zurich, Switzerland 
Zurich, Switzerland 

Catania, Italy 
Catania, Italy 
Armagh, N. Ireland 
Wien, Austria 

USA 
USA 
USA 
USA 
USA 

Catania, Italy 
Catania, Italy 
Catania, Italy 

USA 
USA 

Zurich, Switzerland 
Zurich, Switzerland 

Belfast, UK 
Belfast, UK 

-­ -

RAOl4 

RIOl5 

RC 016 

RCOl7 

RIOl8 

RMOl9 
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A ccep ted ProposalsWE 17th Year{19D4-1995) 

TITLE APPLICANTS INSTITUTION PROGR. 
ID 

Coordinated HST-EUVE-IUE observations of YZ 
Cmi 

Lambda Boo stars in OB Associations 

Dynamics and physical properties of accretion 
regions in Algols 

The evolutionary status of blue stragglers in young 
galactic clusters 

Monitoring of the spectral variations in the 
circumstellar disk of Beta Pictoris 

Z And: Returning to the quiescence state 

UV monitoring of the unidentified spectral feature 
ofGD 229 

Multi-wavelength observations of the OefX-ray 
binary X Per 

Study of UV orbital variability in the intermediate 
polar AO Psc/H2252-035 

-

J.G. Doyle 
P.B . Byrne 

M. Mathioudakis 
R.D. Robinson 

M. Gerbaldi 
R. Faraggiana 

M.T. Richards 
G.A. Albright 
P. Koubsky 
E.F. Guinan 

P.L. Dufton 
T.R. Kendall 
D.l Lennon 
R.P. Kudritzki 

M. Deleuil 

T. Fernandez-Castro 
R. Gonzalez-Riestra 
A. Cassatella 

H.J. Lamers 
V. Zheleznyakov 
A. Serber 

D. de Martino 
L. Kaper 
L.B.F.M. Waters 
P. Roche 
F. Haberl 

D. de Martino 
M. Mouchet 
K. Mukai 
D. Buckley 

Armagh , N. Ireland 
Armagh, N. Ireland 

USA 
USA 

RC020 

lAP , Paris, France 
Trieste, Italy 

RA 021 

USA 
USA 
Czech Republic 
USA 

RI023 

Belfast, UK 
Belfast, UK 
Muenchen, Germany 
Muenchen, Germany 

RA024 

Marseille, France RM025 

Madrid, Spain 
VILSPA, Madrid, Spain 
Frascati, Italy 

RI027 

SRON Utrecht, Holland 
Russia 
Russia 

RA028 

VILSPA, Madrid, Spain 
Amsterdam, Holland 
Groningen, Hollan 
Southampton, UK 
Muenchen, Germany 

RI029 

VILSPA , Madrid, Spain 
Meudon, France 
USA 
Cape Town,S . Africa 

RI031 

I 
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IUE li/,iJ Year (1004 - 1995) Accepted Proposals 

[ PROGR.TITLE APPLICANTS INSTITUTION 
ID 

On the origin of the UY cxcess from pre-main YILSPA, Madrid, Spain RC032A.!, Gomez de Castro 
seqlIencc stars M. Fernandez Mexico 

A. Talavera YILSPA, Madrid, Spain 


rUE Observations of Beryllium in Lithium-rich 
 Montpellier, France RC034A. Lebre 
giant stars 0, Mcdeiros Brasil 

I 
UY slUdy of the underlying white dwarf in AM Her YILSPA, Madrid, Spain RI035C.la Dous 
stars O. de Martino YILSPA , Madrid, Spain 


The nearby blue horizontal branch stars 
 RA 037Bologna, Italy C. Caeciari 
A. BragagJia Bologna, Italy 
T.O, Kinman USA 


Mass loss rates and intrinsic parameters of B­ RA038OJ. Lennon Muenchen, Germany 
supergiants R.P. Kudritzki Muenchcn, Germany 

S. Haser Muenchen, Germany 
P.L. Oufton Belfast, UK 
A. Fitzsimmons Belfast, UK 


A possible link between starbursts and Seyfcn 
 RQ040LAEFF, Madrid, Spain J.M. Mas Hcsse 
galaxies? P. Rodriguez-Pascual YILSPA, Madrid, Spain 

M. Cervino LAEFF, Madrid, Spain 
T. Boller MPE, Germany 


The nature of newly discovered extragalactic 
 RE041Padova, Italy L. Buson 
objects at low galactic latitude E. Capellaro Padova, Italy 

M. TuraLLo Padova, Italy 


The multiracial stellar population of local group L. Buson 
 RE042Padova, Italy 
dwarl ell i ptica Is 


Lyman alpha observations for determination of 
 RA043H.R.E. Tjin A Ojie Amsterdam, Holland 
accretion in pre-main sequcnce stars P.F.C. Blondel Amsterdam, Holland 

A. Talavera YILSPA, Madrid, Spain 
YILSPA , Madrid, Spain A.!. Gomez de Castro 

P.S. The Amsterdam, Holland 

M.R. Perez USA 
C.A. Grady USA 
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JUE 17th Year (1994 - 1995) Accept,ed Proposa.Js 

TITLE APPLICANTS INSTITUTION PROGR. 
ID 

Investigation of the UV spectrum of the VV Cep 

binary KQ Puppis 


Stellar winds in A-type supergiants 

Probing the disks and near-stellar environments of 
I PMS proto-planetary disk sysLems 

The evolution of proto-planetary disks 

TemperaLure of white dwarfs in cataclysmic 

variables 


The Big BlueNV Bump in SOfL X-ray selected 

ROSAT AGN 


New supersofL X-ray sources 

UV observaLions of 3C 279 and other Gamma-Ray 
emiLLing blazars coordinated with GRO. 

R. Viotti 
G.B. Baratta 
M. Friedjung 
C. Rossi 

E. Verdugo 
A. Talavera 
A.I. Gomez de Castro 

A. Talavera 
A.I. Gomez de Castro 

C.A. Grady 
M. Perez 

C. Waelkens 
L. WaLers 
H. Plets 

C. Ia Dous 
B. Hassall 

D. Grupe 
K. Beuermann 
K. Reinsch 
H.C. Thomas 
D. de MarLino 

K. Reinsch 
K. Beuermann 
H.C. Thomas 
D. de Martino 

L. Maraschi 
P. Grandi 
R.C. Hartmann 

lE. Pesce 

E. Pian 
A. Treves 
C.M. Urry 

Frascati, Italy 
Roma, Italy 
lAP Paris, France 
Roma, Italy 

RC044 

VILSPA, Madrid, Spain 
VILSPA , Madrid, Spain 
VILSPA, Madrid, Spain 

RA046 

VILSPA, Madrid , Spain 
VILSPA, Madrid, Spain 

USA 
USA 

RM048 

Belgium 
Groningen, Holland 
Belgium 

RM050 

VILSPA, Madrid, Spain 
Lancashire, UK 

RI051 

Gottingen, Germany 
Gottingen, Germany 
GOLLingen , Germany 
MPA Garching, Germany 
VILSPA, Madrid, Spain 

RQ052 

GOLLingen , Germany 
GOltingen, Germany 
MPA Garching, Germany 
VILSPA, Madrid, Spain 

RI053 

Genova, I tal y 
STECF, Garching, Germany 
NASA , Greenbelt, USA 
STSCI, Baltimore, USA 
SISSA-ISAS, Italy 
SISSA-ISAS, Italy 
STSCI, Baltimore, USA 

RQ054 
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TITLE APPLICANTS INSTITUTION PROGR. 
ID 

On the evolutionary link between the PG 1159 stars 
and the DO white dwarfs 

Early-type stars in the extreme WOlf-Rayet galaxy 
HE 1203-2644 

A search for more transparent lines of sight to 
bright high-redshift QSOs 

ROSA T X-ray population of the Magellanic Clouds 

X-ray reprocessing and the origin of the 'blue bump' 
inAGN 

S.Dreizler 
U. Heber 
S. Haas 
S. Jordan 
D. Koester 
K. Werner 

L. Wisotzki 
T. Kohler 
D. Reimers 

D. Reimers 
L. WiSOLZki 
H.J. Hagen 
P. Rodriguez 
W. Wamsteker 

M. Pakull 
L. Bianchi 
W. Pietsch 

A. Celotti 
P. Nandra 
A.C. Fabian 

Bamberg, Germany 
Bamberg, Germany 
Bamberg, Germany 
Kiel , Germany 
Kiel, Germany 
Kiel, Germany 

RA055 

Hamburg, Germany 
Hamburg, Germany 
Hamburg, Germany 

RE056 

Hamburg, Germany 
Hamburg, Germany 
Hamburg, Germany 
VILSPA, Madrid , Spain 
VILSPA, Madrid, Spain 

RQ057 

LV 

Strasbourg, France 
STSCI, Baltimore, USA 
MPE Garching , Germany 

RI058 

Cambridge, UK 
Cambridge, UK 
Cambridge, UK 

RQ059 

The UV extinction curve of cirrus clouds 
. 

ML Prevot 
F. Boulanger 
C. Joblin 
R. Monier 

Nature or the outburst stages in symbiotic stars A. Skopal 
M.F. Bode 
A. Evans 
A. Ivison 

Observations of the Seyfert 1 nucleus of NGC 4151 M.H. Ulrich 
G. Perola 
P. Rodriguez-Pascual 
M.A.J. Snijders 
J. Clavel 

IUE spectra of quasars observed with ASCA and M.H. Ulrich 
EUV S. Molendi 

-­

RM061 
lAS Paris, France 
NASA, USA 
VILSPA, Madrid, Spain 

Marseille, France 

RI062 
Liverpool, UK 
Keele, UK 
Toronto, Canada 

Lomnica, Slovakia 

RQ065 
Rome, Italy 
VILSPA, Madrid, Spain 
Tubingen , Germany 
ESTEC, Holland 

ESO, Germany 

RQ066 
MPE/ESO, Germany 
ESO, Germany 

-
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TUE lith Year (l9iJ4 - 1995) Accepted Proposals 

TITLE APPLICANTS INSTITUTION PROGR. 
ID 

A very high magnetic field white dwarf candidate S. Jordan 
D. Koester 
D. Reimers 
U. Heber 
S. Dreizler 

UV observations of elliptical galaxies in compact M. Capaccioli 
groups D. de Marti no 

G. Longo 
T.K., Menon 

L. BianchiIUE survey of X-ray selected late-type stars 
A. Maggio 
F. Favata 

UV + Optical spectroscopy of Planetary Nebulae L. Bianchi 

nuclei 
 B. Balick 

A. Manchado-Torres 
G. de Francesco 
P. Glauda 

Reflection nebulae as probes of dust extinction in D. Calzeui 

starburst galaxies 
 L. Bianchi 

R.C. Bohlin 
A.L. Kinney 

R. de la RezaThe super lithium rich K gianl stars 
L. da Silva 

A new interacting binary white dwarf system J.E. Solheim 
D.O'Donoghue 
R. Stobie 
D. Kilkenny 

An analysis of the manganese star 74 Aqr S. Hubrig 
G. Mathys 
M. Hunsch 

Analysis of hot subdwarf stars in binary systems A. Theissen 
K.S. de Boer 

-- ---_ . - -

Kiel, Germany 
Kiel, Germany 
Hamburg, Germany 
Bamberg, Germany 
Bamberg, Germany 

RA067 

Capodimonte, Italy 
VILSPA, Madrid, Spain 
Capodimonte, Italy 
Vancouver, Canada 

RE068 

STSCI, Baltimore, USA 
Palermo, Italy 
ESTEC , Holland 

RC069 

STSCI, Baltimore USA 
Seattle, USA 
lAC, Canarias, Spain 
Torino, Italy 
Torino, Italy 

RA 070 

STSCI, Baltimore, USA 
STSCI, Baltimore, USA 
STSCI, Baltimore, USA 
STSCI, Baltimore, USA 

RM071 

Sao CriSlovao, Brasil 
Sao Cristovao, Brasil 

RCOn 

Tronso, Norway 
Cape Town, S. Africa 
Cape Town, S. Africa 
SAAO, S. Africa 

RI073 

Postdam, Germany 
ESO, Chile 
Hamburg, Germany 

RA074 

Bonn, Germany 
Bonn, Germany 

RA076 

-
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ID 

TITLE APPLICANTS INSTITUTION 

Circumstellar maLerial in the RS CVn system SZ 
Psc 

J.G. Doyle 
P.B. Byrne 
e.K. Mitrou 

Armagh, N. Ireland 
Armagh, N. Ireland 
Athens, Greece 

RC077 

Ultraviolet spectroscopy of the DA + dM binary 
Feige 24 \lear inferior conjunction: evidence for 
external plasma 

J.G. Doyle 
P.B. Byrne 
M. Mathioudakis 
S. Vennes 

Armagh, N. Ireland 
Armagh, N.freland 
USA 
USA 

RC078 

International AG N watch: variability of the broad-
line radiogalaxy 3C 390.3 

P.T. O'Brien 
M. Malkan 
W. Wamsteker 

Oxford, UK 
UCLA, USA 
VILSPA, Madrid 
(International AGN Watch) 

RQ079 

Properties of the Riegel and Crutcher cold cloud B. Bates 
A. Montgomery 
S. Kemp 
R. Davies 

Belfast, UK 
Belfast, UK 
Belfast, UK 
Jodrell Bank, UK 

RM080 

An oplical-ultraviolct spectropholometric atlas of 
R V Tauri variables 

A. Evans 
R. Monier 
M. Shenton 

Keele, UK 
VILSPA, Madrid, Spain 
Keele, UK 

RC082 

The disk and wind structure of U Gem in oUlbursl T. Naylor Keele, UK Rf 083 

A continued search for hOl while dwarf companions 
to normal stars 

M.A. Barstow 
M.e. Marsh 
M.R. Burleigh 
lB. Holberg 
T.A. Fleming 

Leicestcr, UK 
Leicester, UK 
Leicesler, UK 
Tucson, USA 
Tucson, USA 

RA085 

High signal-to-noise cchelle spectra of kcy white 
dwarfs 

M.A. Barslow 
M.e. Marsh 
M.R.Burleigh 
J.B. Holberg 
E.M. Sion 

Leicester, CK 
Leicesler, UK 
Leicester , CK 
Tucson, USA 
Villanova, USA 

RA086 

LV 

BaaLle masses ror extreme helium Slars e.S. Jeffery St. Andrews, UK RAOS7 

Prohin g the Struclure of Wolf-Rayel winds e. Lloyd 
DJ . Slickland 

RAL, DidcOl, UK 
RAL, DidcOl, UK 

RA088 

--­
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TITLE APPLICANTS INSTITUTION PROGR. 
ID 

Wind variability and atmospheric properties of 

central stars of Planetary Nebulae 


. Superdips - the ultraviolet counterpart to optical 
super humps in Dwarf Nova super outbursts 

Transition region line strengths of X-ray selected 
low activity late type giants 

IUE Observations of post AGB stars which show 
spectrum variation 

lUE Observations of high-velocity clouds in the 

direction of the LMC 


Interaction of Comet Shoemaker-Levy 9 with the 
magnetosphere and the upper atmosphere of Jupiter 

The massive star content of the superbuble N44 in 
the Large Magellanic Cloud 

Dynamics of hot gas in the core of 30 Dor 

Hot gas in front of the LMC bar 

P. Patriarchi 
M. PerinOLLo 

l.M. Billington 
T.R. Marsh 

M. Hunsch 
D. Reimers 

M. Parthasarathy 
S.R. Pottasch 
D. de Martino 
P. Garcia Lario 
L. Sanz Fdz de 
Cordoba 

P. Molaro 
G. Vladilo 
S. Monai 
M. Centurion 

R. Prange 
L. Ben Jaffe! 
J.P. Bibring 
C. Emerich 

W.lp 

S. Miller 
D. Rego 
D. Southwood 
M. Dougherty 
G. Ballester 
J. Clarke 
W. Harris 

J.M. Will 

DJ. Bomans 


DJ. Bomans 
K.S. de Boer 
U.H. Chu 
M.M. Mac Low 

DJ. Bomans 
K.S . de Boer 

Firenze, Italy RA090 
Firenze, Italy 

Oxford, UK RI092 
Oxford, UK 

Hamburg, Germany RC 093 
Hamburg, Germany 

Bangalorc, India RA 094 
Groningen, Holland 
VILSPA, Madrid 
VILSPA, Madrid 
LAEFF, Madrid, Spain 

Trieste, Italy RM097 
Trieste, Italy 
Trieste, Italy 
Canarias, Spain 

Orsay, France RS 098 

lAP, Paris, France 

Orsay, France 
 LV 
Orsay , France 

Lindau , Germany 

UCL London, UK 

Orsay, France 

Imp. College, London , UK 

Imp. College, London, UK 

Michigan, USA 

Michigan, USA 

Michigan, USA 


Bonn, Germany RA099 

Bonn , Germany 


RM \00 

Bonn, Germany 

Illinois, USA 

Chicago, USA 


Bonn, Germany 

RM 10\Bonn, Germany 
Bonn , Germany 
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WE 17th Year (1994 - 1995) A ccepted Proposals 

TITLE APPLICANTS INSTITUTION PROGR. 
ID 

The galactic bulge reddening law RM 104N.A. Walton RGO, Canarias 
R.E.S. Clegg RGO, UK 
MJ. Barlow UCl,UK 

Discrete absorption components and the Be-star RA 106 

phenomenon 


H.F. Henrichs Amsterdam, Holland 
L, Kaper Amsterdam, Holland 
J. Telting, Amsterdam, Holland 
B. Scheers Amsterdam, Holland 

Lanham, MD, USAJ. Nichols 

RA 107Wind modulation in pCep stars H.F. Henrichs Amsterdam, Holland 
L. Kaper Amsterdam, Holland 
G. Hill Montreal, Canada 

Lanham, MD, USA IJ. Nichols 
J. Landstreet Ontario, Canada 

I 

Wind variability in the radial pulsator BW Vul RA 108H.F. Henrichs Amsterdam, Holland 
D. Massa Landover, MD, USA 
J. Nichols Lanham, MD, USA 
M. Smith Lanham , MD, USA 

I 

Central star formation in the Merger Remnant RE 109KJ. Fricke Gotlingen, Germany 
NGC 7252 V. Fritze Goltingen, Germany 

U. AIvensIeben Goltingen , Germany 
P. Papaderos Gottingen, Germany 
F. Schweizer Washington, USA 

Phase-resolved spectroscopy of the stellar wind RA 110 
variability 01 Ule peculiar 0 star <1> 1 Ori C 

O. Stahl Heidelberg, Germany 
B. Wolf Heidelberg, Germany 
A. Kaufer Heidelberg, Germany 
M. Pakull Strasbourg, France 

RA 111Have blue HB stars a mass incompatible with K.S. de Boer Bonn, Germany 
Oleory ') J.H. Schmidt Bonn, Germany 

RS 112 
P/d' Arrest 
The gas production curves of comets P/Borrelly and M.e. Festou Toulouse, France 

G.P. Tozzi Firenze, Italy 

RS 114 
jovian magnctosphere of dust and gases released by 
Search for species formed after the injection in the M.e. Festou Toulouse, France 

D.E. Shemansky Los Angeles, USA 

comet P/Shoemaker-Levy 9 
 P. Matheson los Angeles , USA 

. ­
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WE 17th Year (1994 - 1995) Accepted Proposals 

TITLE APPLICANTS INSTITUTION PROGR. 
ID 

Ultraviolet spectroscopy of Vega-Excess stars C.J. Skinner Livermore, USA RC 115 
MJ. Barlow UCL, London 

IUE Observations of new, bright EUVE sources 

RJ. Sylvester 

P.B. Byrne 
J.G. Doyle 
M. Mathioudakis 
1. Drake 

UCLLondon 

Armagh, N. Ireland 
Armagh, N. Ireland 
USA 
USA 

RC 116 

--­ L-___ _ 
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List of IUE Publications in Journals 

compiled by GSFC 

1/1/1993 - 31/12/1993 

1. 	Adelman, S.J . , Cowley, C.R., Leckrone, D.S., Roby , S.W., 
Wahlgren, G. M. 1993, APJ, 419, 276. 
The abundances of the elements in sharp-lined early-type stars from 
IUE high-dispersion spectrograms . I. Cr, Mn, Fe, Ni, and Co 

2. 	 Albert , C.E., Blades, J.C., Morton, D.C., Lockman, F.J., Proulx, M., 
Ferrarese, L. 1993, APJS, 88, 81. 
A high-resolution optical and radio study of Milky Way halo gas 

3. 	Altner, B., Matilsky, T.A. 1993, APJ, 410, 116. 
Ultraviolet properties of individual hot stars in globular cluster 
cores. I. NGC 1904 eM 79) 

4. 	Arnaboldi, M., Capaccioli, M., Barbaro, G., Buson, L., Longo, G. 1993, 
AU, 268, 103. 
Studies of narrow polar rings around E galaxies. II . The UV spectrum 
of AM 2020-504 

5. 	Arquilla, R. 1993, PASP, 105, 603. 

Periodicities in the IUE particle radiation data 


6. 	 Aufdenberg, J . P. 1993, APJS, 87, 337. 

IUE short-wavelength high-dispersion line list for the symbiotic nova 

RR Telescopii 


7. 	Ayres, T.R., Brown , A., Gayley, K.G., Linsky, J.L. 1993, APJ, 402, 
710. 

The hydrogen Lyman-alpha emission of Capella 


8 . 	 Ayres, T.R . 1993, PASP, 105, 538. 

Signal-to-noise ratios in IUE low-dispersion spectra . II. 

Photometrically corrected images 


9. 	 Bahcall, J.N., Bergeron , J., Boksenberg, A., Hartig, G:F., 

Jannuzi, B.T ., Kirhakos, S., Sargent, W.L.W., Savage, B.D., 

Schneider, D.P., Turnshek, D.A . , Weymann, R.J., Wolfe, A.M. 1993, 

APJS, 87, 1. 


The Hubble Space Telescope Quasar Absorption Line Key Project. I. 

First observational results, including Lyman-alpha and Lyman-limit 

systems 


10. 	Barvainis, R. 1993, APJ, 412, 513. 
Free-free emission and the big blue bump in active galactic nuclei 

11. 	 Bergeron, P., Wesemael, F., Lamontagne, R. , Chayer, P. 1993, APJ, 407 , 
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L85. 
Metal-line blanketing and the peculiar H-beta line profile in the DAD 
star Feige 55 

12. 	 Bertola, F., Burstein, D. , Buson, L.M. 1993, APJ, 403, 573 . 
NGC 5018: A me t al-poor giant elliptical 

13. 	 Bertola, F . , Burstein, D. , Buson, L.M., Renzini, A. 1993, APJ, 403, 
577. 

An IUE search :for star formation in ellipticals with gaseous disks 


14. 	 Beust, H., Tagger, M. 1993, ICARUS, 106, 42. 
A hydrodynamical model for infalling evaporating bodies in the Beta 
Pictoris circumstellar disk 

15 . Bhatia, A.K., Kastner, S . D. 1993, APJ, 408 , 744. 
The optically thin C III spectrum: Line and multiplet intensities 

16 . Binette, L., Wang, J., Villar- Martin, M., Martin, P.G. , 
Magris C. , G. ~993, APJ, 414, 535. 
Effects of internal dust on the narrow-line region Lyman and Balmer 
decrements 

17 . Binette, L. , Fosbury, R.A., Parker, D. 1993, PASP, 105, 1150 . 
Interpretation of the ionizing photon deficit of AGN 

18. 	 Blondel, P . F .C., Talavera, A., Tjin A Djie, H.R.E. 1993, A&A, 268, 
624. 

Lyman-alpha emission in spectra of Herbig Ae stars . An indication of 

accretion? 


19. 	 Bohlin, R.C., Deut s ch, E.W . , McQuade, K.A . , Hill, J.K., 
Landsman, W.B., O'Connell, R.W., Roberts, M.S., Smith, A.M. , 
Stecher, T.P . 1993, APJ, 417, 127. 
Ultraviolet Imaging Teles cope: Globular clusters in M 31 

20. 	 Bohm, K.-H., Noriega-Crespo, A., Solf, J. 1993, APJ, 416, 647. 
Ultraviolet spectroscpy of Herbig-Haro objects: spatial structure, 
spectroscopic diagnostics, and variability 

21. 	 Bohm- Vitense, E. 1993, AJ, 106, 1113. 
Detection of a white dwarf companion to the Hyades star HD 27483 

22 . 	 Bohm-Vitense, E. 1993, AJ, 106, 2510. 
Silicon abundances in Population I giants 

23. 	 Borkowski, K.J., Harrington, J.P., Tsvetanov, Z., Clegg, R.E.S. 1993, 
APJ, 415, L41. 
HST imaging of hydrogen-poor ejecta in Abell 30 and Abell 78: 
Wind-blown cometary structures 

24 . Bowyer, S., Sasseen, T.P., Lampton, M., Wu, X. 1993, APJ, 415, 875. 
In-flight performance and preliminary results from the Far Ultraviolet 
Space Telescope (FAUST) flown on ATLAS-l 
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25. 	 Brandt, J. C. , Heap, S.R . , Beaver, E.A., Boggess, A., Carpenter, K.G., 
Ebbets, D.C., Hutchings, J.B., Jura, M., Leckrone, D.S., 
Linsky, J. L. , Maran, S.P., Savage, B.D., Smith, A.M., Trafton, L.M., 
Walter, F .M., Weymann, R.J., Snow, M., Randall, C.E., Lindler, D.J., 
Shore, S.N., Morris, S.L., Gilliland, R.L., Lu, L., Robinson, R.D. 
1993, AJ, 105, 831. 
Observations of 3C 273 with the Goddard High Resolution Spectrogrph on 
the Hubble Space Telescope 

26. 	 Brandt, W.N., Fabian, A.C., Nandra, K., Tsuruta, S. 1993, MNRAS, 265, 
996 . 

ROSAT PSPC observations of NGC 7469 and Ark 120 


27. 	 Brown, D.A., Perez, M.R., Yusef-Zadeh, F. 1993, AJ, 106, 2000. 
Radio continuum observations of the Herbig Ae/Be stars HD 163296 and 
HR 5999 

28. 	 Bruhweiler, F.C., Feibelman, W.A. 1993, AJ, 105, 1477. 
Int ernational Ultraviolet Explorer observations of the white dwarf 
nucleus of the very old, diffuse planetary nebula, IW-2 

29. 	 Bruhweiler, F.C., Boggess, A., Norman, D.J., Grady, C.A., Urry, C.M., 
Kondo, Y. 1993, APJ, 409, 199. 
The galactic halo and local intergalactic medium toward PKS 2155-304 

30. 	 Bruzual A., G., Charlot, S. 1993, APJ, 405, 538. 
Spectral evolution of stellar popUlations using isochrone synthesis 

31. 	 Byrne, P.B. 1993, A&A, 272, 495. 
Activity in late-type stars . VIII. The nature of the dM(e) or "zero" 
H-alpha stars 

32. 	 Byrne, P.B. 1993, A&A, 278, 520. 
Activity in late-type stars. IX . The weakest chromosphere M dwarf yet 
discovered: Gl 105B 

33. 	 Caloi, V., Cassatella, A. , Castellani, V., Walker, A. 1993, A&A, 271, 
109. 
A far UV investigation of luminous hot stars i n the SMC cluster NGC 
330 

34. 	 Charlot, S., Fall, S.M. 1993, APJ, 415, 580. 

Lyman-alpha emission from galaxies 


35. 	 Clayton, G.C., Hanson, M.M . 1993, AJ, 105, 1880 . 

A new look at the dust toward Omicron Persei and Sigma Scorpii with 

the International Ultraviolet Explorer 


36 . 	 Clayton, G.C., Lawson, W.A., Whitney, B.A., Pollacco, D.L. 1993, 

MNRAS, 264, L13. 

High-velocity spectral features in V854 Centauri: Evidence for dust 

formation? 


37. 	 Cochran, A.L . , Schleicher, D.G. 1993, ICARUS, 105, 235. 

Observational constraints on the lifetime of cometary H20 
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38. 	Colangeli, L., Mennella, V., Blanco, A., Fonti, S., Bussoletti, E. , 
Gumlich, H.E., Mertins, H.C., Jung, Ch. 1993, APJ, 418, 435. 
Extreme-ultraviolet extinction measurements on hydrogenated and 
dehydrogenated amorphous carbon grains 

39. 	 Collura, A., Maggio, A., Micela, G., Sciotino, S., Harnden, F.R., 
Rosner, R. 1993, APJ, 416, 204. 
ROSAT X-ray detection of Epsilon Taurus: Revisiting the coronal and 
transition region emission of the Hyades giants 

40. 	 Combi, M.R., Bos, B.J., Smyth, W.H. 1993, APJ, 408, 668. 
The OH distribution in cometary atmospheres: A collisional Monte Carlo 
model for heavy species 

41. 	 Combi, M.R., Feldman, P.D. 1993, ICARUS, 105, 557. 
Water production rates in comet P/Halley from IUE observations of H I 
Lyman-alpha 

42. 	 Courvoisier, T.J.-L. 1993, A&AS, 97, 93. 
Multi-wavelength studies of active galactic nuclei 

43. 	 Crawford, C.S., Fabian, A.C. 1993, MNRAS, 265, 431. 
On the nature of the blue light in central cluster galaxies 

44. 	 Crenshaw, D.M., Boggess, A., Wu, C.-C. 1993, APJ, 416, L67. 
Faint Object Spectrograph spectra of the UV emission lines in NGC 
5548: Detection of strong narrow components 

45 . 	 Cristiani, S., Giallongo, E., Buson, L.M., Gouiffes, C., 

La Franca, F . 1993, A&A, 268, 86. 

Coordinated UV-optical observations of quasars: The evolution of the 

Lyman absorption 


46. 	 Danezis, E., Antonopoulou, E., Theodossiou, E. 1993, AP&SS, 200, 47. 

The UV spectrum of the binary system TY Pyx 


47. 	 Danly, L., Albert, C.E., Kuntz, K.D. 1993, APJ, 416, L29. 
A determination of the distance to the high-velocity cloud complex M 
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