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OBSERVATORY CONTROLLER MESSAGE 

The easiest way to demonstrate the success and popularity 
IUE is enjoying among European astronomers is to look at the 
number of new' proposals for the next round of observations. 
ESA received 189 and the SERC 85 which represents an increase 
of 8% over last year. The resulting over-subscription is 
about 4 times. Looking at the different subject areas, we 
notice an increase in the number of proposals aiming to study 
interaction phenomena involving hot stars: indeed many of 
these programmes envisage simultaneous observations by EXOSAT. 
The number of extragalactic proposals is fairly stable and 
they are seeking by far the largest portion of observing time. 

After extensive negotiations during the past year, 
ESA and SERC agreed, beginning with the next round (5th year) 
to unify the European allocation of IUE time. This means that 
all proposals received by both agencies will be evaluated by 
one single Committee and the entire observing time available 
from VILSPA will be allocated on scientific merit only. This 
year the Committee will be formed by merging those eXisting 
from ESA and SERC. A new European Committee will be appointed 
for the sixth and following round. 

We expect that this new arrangement will improve the 
scientific exploitation of IUE and will stimulate collaboration 
among European astronomers. Also, we hope that s c heduling will 
become easier~ 

An important decision was taken at the last 3-Agency 
meeting concerning the reduction of high dispersion spectra. 
A new extraction procedure was presented by NASA and accepted: 
it follows the same concept of the new IPS for low dispersion 
(see ESA IUE Newslet ter #11) and provides a better resolution. 
The price to pay is an increase in noise, but the user will 
have the option to apply a low-pass filter before the spectrum 
is plotted. The installation testing of the new software is 
under way. 

At the end of October a small number of scientists met at 

VILSPA to discuss and assess the status of Stellar Classifica

tion in the UV and the relevance of IUE data. The meeting, a 

summary of which is given by A. Heck (see page 11), was very 

interesting and stimulating. Mild, clear weather provided an 

ideal environment. 


The organisation of the Third European IUE Conference is 
proceeding: on page 5 you will find more information about it 
and a Hotel booking form. Please note the slight change of 
dates since the first announcement. We hope to meet all of you 
next May~ 

Piero Benvenuti 
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NEW PERSONNEL AT VILSPA 


A new telescope operator has joined our 
team: Alfredo_Ruiz de Silva. Alfredo (36) 
has an extensive history in Aeronautics. 
He has worked in aircraft navigation and 
attended various courses in the u.S .. 
After working a few years in Las Palmas 
he joined the NASA Deep Space Tracking 
Station in Fresnedillas, also near 
Madrid. He likes very much to make 
photographs of his one year old son. 

Our new Chief Computer Operator is Tarsicio 
Martfn santos (33). He studied in the 
Escuela Ingenierfa Tecnica Industrial in 
Valladolid. He is an old timer at the 
Station and has worked in the project in 
various functions. In many special courses 
he has build up quite a knowledge on many 
different computers. He has a family with 
two children. 

Cornelius Drie~ (37) has come to 
VILSPA from ESOC in Darmstadt to work as 
a System Analyst. He worked on Satellite 
system design and did research in mathe
matical modeling. Teaching at the 
Highbury Polytechnic, renewed his contacts 
with astronomy. He is especially interested 
in cosmology. He likes to synthesize music. 
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that the deadline for this abstract is January 31st, 1982. 
Abstracts received by this date will be printed together 
with the scientific Programme and these will be distributed 
prior to the Conference. 

We are planning to publish the Conference Proceedings 
as quickly as possible as an ESA Special Publication, there
fore papers will have to be ready by the date of the meeting: 
authors will receive, in due time, the necessary kit for 
preparation of the manuscript. 

With best regards, 

The Local Organizing Committee 

Partial plane of Madrid 
Conference Site and Hotels location 
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THIRD EUROPEAN I.U.E. CONFERENCE 


Madrid, 10-13 May 1.982 


HOTEL RESERVATION FORM 


(Before 1st March 1982) 


Prof./Mr./Mrs./Miss ............................ Surname .................... . 


Address: Street ....................... nO ..... Telephone ................... . 


City .......................... Country ............................ . 


Accompanying person(s) .................................................... . 


Arrival date ............ at ....... by ............... depart ................ . 

please reserve a: double/single room at the Hotel ................................. . 

HOTEL double single dOl.,lblt! for breakfast 
s!!¥le 

LUZ PALACIO***** 8.000 5.500 7.200 380 

ESCULTOR **** 4.950 3.700 3.960 325 

ECUESTRE/ZURBANO* * * 4.000 2.800 included 

I am including chequ.e nO ............... of Bank ............................. . 


(or copy of the Bank transfer to the account nO 239.000-IUECONF of BANCO DE VIZCA

VA. Clara del Rey, 12 in Madrid-2), for the amount of ............................. , 


corresponding to the DEPOSIT of Six thousand pesetas (6.000 pesetas), per person to be de


ducted from the Hotel Bill which I will pay, before my departure, to the hotel. 


Reservation will be confirmed when we receive the deposit and one night accommodation will 

be deducted if reservation is cancelled after 30th April 1.982. Before this date deposit will be 

refunded less Bank fees. 


I agree and accept the conditions above mentioned . 


. . . . . . . . ; ..............at.... of ............. 198.. . 


Signature 

please return the FORM to r.c.C.O. (Av. America, 51) - Madrid-2. Telf.: 416-40-90. 

Telex 42218 VISP-E 
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National Aeronautics and 
Space Administration NI\S/\
Goddard Space Flight Center 
Greenbelt. Maryland 
20771 

Rep ly 10 Attn 01 : 685 

Dear Colleague: 

We wish to announce plans for a symposium, entitled "Advances in Ultraviolet 
Astronomy: Four Years of IUE Research", in commemoration of the beginning of 
the fifth year of guest observations with the International Ultraviolet 
Explorer (rUE). The symposium, which will be held at Goddard Space Flight 
center on March 30, 31 and April 1, 1982, is being co-sponsored by the 
American Astronomical Society. According to our tentative plans, the 
symposium will contain both invited review papers and contributed papers (5 to 
10 minutes). 

Those interested in attending the symposium are requested to return the 
enclosed participation form to us by November 16, 1981, to facilitate our 
pl anning. The significant dates for the meeting include: 

November 16, 1981: 	 Participation forms are due. 
February 12, 1982: 	 Abstracts are due; abstracts arrIvIng after this 

date may be considered for inclusion as late 
papers at the discretion of the Organizing 
Committee. 

March 30, 31, April 1: 	 Symposium will be held; camera-ready copies of 
manuscripts for publication in the symposium 
proceedings are due on April 1. 

Further details for the meeting, including a packet for manuscripts, local 

ar rangements and social events, will be transmitted to those returning 

participation fonns. There are no registration fees for the meeting. We 

regret that no travel funds are available from the Organizing Committee. 


Sincerely, 

~~Ohl}~~'-::.2://-!\~d'r p!~q?7r 
/ 

YO:j~ondo \ M. Mead 
th~u rman, Scienti fic Co-Chairman, Scientific Chairman, Local 
Organizing Committee Organizing Committee Organizing Committee 
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PLEASE RETURN THIS FORM BY NOVEMBER 16, 1981 
USING THE ENCLOSED FRANKED ENVELOPE 

I plan to attend the Symposium "Advances in Ultraviolet Astronomy: Four 

Years of IUE Research" on March 30, 31, and April 1, 1982. 

I am not sure if I will be attending the Symposium but would like to 

receive future mailings. 

I expect to submit the abstract of 8 paper by the February 12, 198~ 

deadline in the category of: 

Early type stars (Type A and earlier). 

Late type stars (Type F and later). 

Interacting binary stars, including x-ray binaries and 

cataclysmic variables. 

I~trinsic variable stars. 

Interstellar medium. 

Nebulae. 

Extragalactic sources. 

Solar system objects. 

Data reduction and telescope operation. 

Plans for IUE 2. 

others (Please specify). 

NAME: 

INSTITUTION: 

ADDRESS: 

TELEPHONE :___. _____,____ 
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VILSPA WORKSHOP ON UV STELLAR CLASSIFICATION 

From Oct. 26 to Oct. 28, 1981 a small workshop was held 
at VILSPA. The subject this time was: UV Stellar Classifica
tion. Apart from the VILSPA staff the workshop was attented 
by ten Astrono:mers from Europe, and North and South America. 

The 	program consisted of the following subjects : 

1. 	 Review of the available UV data and their impact on normal 
MK classification 

2. 	 Theoretical implications and relevance to population 
synthesis 

3. 	 Guidelines for future work. 

The results of three UV satellites - TD1/A, ANS and IUE 
and analyses performed up to now were reviewed by Cucchiaro 
(Liege), the Jaschek's (Strasbourg), Nandy (Edinburgh), 
Wesselius (Groningen) I Wu (NASA-GSFC) and Heck (ESA-VILSPA). 
Complementary to the UV data new results on a NIR catalogue 
of MK stars were pre sented by DAnks (ESO-Chile). The theore
tical side of spectral classification was stressed by Praderie 
(Meudon) , Baschek (Heidelberg), and Bohm-Vitense (Seattle). 
A detai l e d account of the workshop will be presented in a 
separate publicatio n. An important result was the establishme nt 
of a Working Group which will analyse about 400 images at presen t 
in the IUE Data Bank, relevant to classification. This work wi l l 
define the gaps in the existing observations and if performed o n 
a suffic iently short timescale, allow the necessary observations 
to complete the s a mpl e before IUE decommissioning. Contact with 
the Working Group, which consists of Cucchiaro, Egret, Heck, 
J a schek's, Nandy and Wu, can be taken up through the undersig ned 
The importance of t h e collection of a complete and homogeneous 
sample of absolute calibrated spectra of all spectral types 
and classes was stressed. 

Andre Heck 
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rUE SATELLITE NEWS 

I. SHADOW SEASON NR. 8 PERFORMANCE 

All sate l l i te s ystems b e haved well throughout the last 
s hadow season. 

The perfor mance of the two batt eries h a s been very good. 
The maximum d epth o f discharge (D.O .D.) was 66.6 % and 69.1 % 
on b a tte r i es Nr . 1 and Nr . 2 respectively. 

Since season Nr . 5 (Sp r ing 19 80 ) the same satellite 
configuration h a s been us e d a nd mo s t likely, no further reduc
tion of loa d will be nece ssar y through s e ason Nr. 13 (Spring 
1984). 

II. SHADOW SEASON NR. 9 FORECAST 

Se a s on Nr. 9 wil l r un from 5 March 82 until 30 March 82. 
Us e r s, whi ch are scheduled around this time should be aware 
tha t t he shifts will b e s ho rte n e d by 1/2 hour at the beginning 
of t h e s hi f t. 

Mo re important wi ll b e the f a c t t hat during this time 
obs e rvations o f target s at beta angle s between 25 0 and 115 0 

will no t b e pos sible duri ng the VI LSPA s hifts, s ince the 
batteri es have to be r e-charged. The solar ar r ay panels do 
no t d e l i ver suf f icient c urrent at extreme beta angles 
to f ulf i l l the add i t i onal demand of a t lea s t 0 . 4 
amper e over up to 10 hours af t er exi t of eclips e (see also, 
Cons train t s a ff ec ting IUE s c hedul i ng, page 14). 

III. ON-BOARD COMPUTER (aBC) 

An opera tio na l 4K s y s t em was d eve loped. Th is is a backup 
f or the c u r rent 8K oper ational s of twa r e as we l l as a replacement 
of the o l d 4K backup s ys t em, which did not sup port camera 
operations. Ad d i t iona lly, i n c ase of a me mor y bank failure, it 
could b e used as prima ry and b ackup s y stem. Th e new system was 
loaded in the 4K backup aBC i n Au g u st and i t s t ill undergoing 
t es t s, s o f ar with excelle n t r e s u l t s. Aft e r c ompletion of 
t he s e tes t s, it might be possible t o increa s e t h e temperature 
limi ts fO L the new 4K sys t em - i .e . t o modi f y the "HOT aBC" 
r eg i o n - depending on IUE Pro jec t decis i on. 

IV, GYROSCOPE PkOBLEM 

Al though almost al l things ran smoo t h ly d uring the past 
months, we note at t i me s t hat our l ady becomes older every 
y e a r, be i ng i n o rb i t . 
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Between May and August a signi ficant d e gradat i o n of 
maneuver accuracy had been e xper ienced, causing s ome preoccu
pation. Investigat i on i nd i cate d an i nstabil ity of Gyro-l caused 
by a change of its controlling oven, which is t h e probable 
cause of the problem. 

In September Gyro- l has been d isabled from the control 
loop and a new matr i x , c onsis t ing o f Gyros 2, 3, 4 and 5, was 
loaded for contr ol in the aBC. 

On 22 Sep t e mber t he first s et of new s caling factors was 
loaded a nd a slight impro vemen t i n maneuvering no t ed . 

One month later an improved set of scaling factors was 
loaded in the aBC fo r t hese gyros. Maneuver per formanc e is 
now back to i ts normal standa rd . 

Jurg en Faelker 



ERRATA 

page 14 

.- point 2, line 5, read "8 ~ ,115°" 

- point 4, line 1, read ''The first days of each 
month the particle ... " 



- 14 

CONSTRAINTS AFFECTING THE IUE SCHEDULING 

The fifth I UE year will start in April 19 82 and the 
Astronomers who have been a warded observing time will soon 
be requested t o prepare their observations and communicate 
their (p refe rred) observing plan in order to schedule their 
programme(s ) proper l y . The month ly sky- maps f o r the whole 
fifth year wi ll b e s ent to all. These show the main con
straint r e gions as the Sun, Antisun, the Moon and the Earth. 

A few mo r e e l emen ts wh i c h can be o f importance for success
full o b serving s h ifts should also be t a ken in consideration. 

1. 	 OBC t emper ature constra i nt (also shown on the skymap) . 
Part i cularly during t h e wi nter months (September to 
March) , t arge ts requiring long exposures should be 
scheduled outside the hot OBC region, defined as 
55° < B < 95° (8 = a n t i sun-to-target angle). More details 
can b e f ound in IUE ESA Newsletter #9, pg 11 and 13. 

2. 	 Power constrai nt. Ta r gets falling within 125° < 8 < 135 0 

can be constraine d if battery charge levels are too low 
at any t i me of the y ear. I n the shadow seasons - March/ 
April a nd Se ptember/October - targets at B ~ 25 0 and 
8 < 1 15 0 a r e also constraint. In general one should avoid 
long exposure s u nder t hes e conditions. See also IUE ESA 
Newsle tter #9 , pg 11 and 13. 

3. 	 Shadow s ea s on. Strictly time-dependent observations are 
not recommended during this period, due to the variable 
length of t h e shifts. See IUE ESA Newsletter #9, pg 13. 

4. 	 Camera no i se l eve l. The first days of e ach the particle 
background is slight ly higher. Therefo r e very long 
exposures of fa int objects are not advi sable at that time. 

5. 	 Ear th pa th..." If a target falls in the Earth's path in the 
seco nd h a lf of a shift, it is preferable to observe it 
early in a month , because the shift has been advanced two 
hours . Ana l o g o us a target falling in the Earth path in 
the f i r s t half of the shift is better scheduled at the end 
of t h e mo nth . 

n Il the a bove should b e cons idered by the Users when 
suggesti ng , on t he Schedul i ng Questionnaire, thei r proposed 
date( s ) o f ob s ervation, t o avoid unnec e ssary di sappointments. 
It is qui te important that they i nd icate their high priority 
targets a nd any comments which could be usefull i.n evaluating 
the impac t o f t he a bove constr aints on the schedu le. 
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Rem~er that most disappointments can be easily avoided 
if one sends the Scheduling Questionnaire with details and 
in time. 

When making the final Schedule we can and will take into 
account all possible requirements that we can accomodate. 
But we have to know them~ 

With the best wishes for the New (IUE) Year from all of 
the R.A.s. 

Carla Cacciari 
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VILSPAlMAGES FOR RELEASE FOR SCIENTIFIC COMMUNITY 

1982 February 1st (despatched 1981 July) 

CAMERA 2 LWR CAMERA 3 SWP 

1096B 11071 14359 14484 14551 

10969 11072 14360 14495 14553 

10970 11073 14366 14496 14554 

10976 11074 14367 14497 .14555 

10977 11083 14378 14498 14556 

10978 11088 14386 14499 14557 

10979 11089 14392 14512 14558 

10985 11090 14398 14513 14567 

10986 11091 14399 14514 14573 

10987 11092 14412 14515 14589 

10996 11138 14413 14516 

11004 11154 14414 14517 

11009 11155 14435 14518 

11010 11163 14436 14519 

11019 11175 14451 14531 

11020 11176 14452 14541 

11051 11185 14453 14542 

11055 11186 14467 14545 

Omission in previous lists: LWR 8758 
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VILSPA IMAGES FOR RELEASE TO SCIENTIFIC COMMUNITY 


1982 March 1st (despatched 1981 August) 

CAMERA 1 LWP CAMERA 2 LWR 	 CAMERA 3 SWP 

1348 	 11193 11253 11339 14598 1467 7 14761 14845 

11194 11254 11340 1 4599 1 4687 14762 14846 

11202 11260 11341 14609 14688 14763 14847 

11203 11265 11342 14610 14695 14764 14848 
.. 

11204 11266 11350 14611 14704 14765 14849 

11205 11272 11351 14612 14705 14769 14857 

11206 11280 11352 14619 14706 14770 14858 

11209 11281 11366 1 46 20 14713 14771 14859 

11210 11293 11380 1 4630 1 471 4 14789 14867 

11219 11294 11381 1 4631 1471 5 14797 

11220 11295 11382 1 4632 14 71 6 14 80 3 

11221 11296 11383 14 633 14 71 7 14804 

11222 11297 11384 14639 1 471 8 14805 

11223 11300 11385 146 40 1 472 6 14806 

11229 11301 11386 1 464 1 147 27 14807 

11230 11302 11387 1 46 42 147 28 14814 

11231 11303 11388 14653 14729 14822 

11232 11313 11410 1 4654 14730 14823 

11233 11314 11411 1 4655 14736 14824 

11243 11315 11419 1.4665 14 73 7 14825 

11244 11323 11429 1.4666 14 7 38 14826 

11245 11324 11430 1. 4667 147 39 14827 

11246 11335 11 4 31 14668 1 4749 1 4 828 

11247 11336 114 39 14 669 14 75 0 148 29 

11251 11337 11445 1 46 75 1 47 51 1 48 38 

11252 11338 	 14676 14 76 0 14844 



VI LSPA IMAGES FOR RELEASE TO SCI ENTIFIC COMMUNI TY 


19 82 April let (despatohed 1981 September) 

Cru·1ERA 1 LWP CAMERA 2 LTtIIR CAMERA 3 ~wp 

13 52 11448 11546 14870 14922 1501 0 15077 
13 5 3 11449 11547 1487 6 1492 8 15 011 15078 
1354 11453 1 1 548 148 7 7 1 4929 15012 15079 
1355 11458 11459 148 78 149 30 1 5013 15118 
1356 11459 115 50 1 4884 1 4931 15 014 15119 

11465 11551 1 488 5 14 9 32 15 015 15120 
11466 11559 14 886 14943 150 21 15126 
11467 11560 1495 01488 7 J. 5022 15127 
11472 11566 14892 1 49 51 150 23 
11473 11567 148 93 1 49 58 1 50 34 
11481 11574 14 89 4 1 496 8 150 35 
114 82 11575 149801 489 5 1 50 3 6 
11485 11580 1 4896 1 498 8 1 504 3 
11489 11581 14897 14 989 1 5044 
11490 11 582 1489 8 1 49 90 15045 
11491 11589 14 911 1 499 1 15046 
11492 1 1 593 1 4912 1499 2 15 047 
11493 11594 14913 149 9 3 15048 
11497 11599 149 14 14 9 94 1506 0 
11498 11604 14 91 5 1 4995 15061 
11 499 11605 1 4916 1 50 01 15 062 
1 1506 11606 1 4917 15002 15063 
11515 11607 1 49 1 8 1 5003 15064 

1 1516 11635 14919 1 500 4 15070 

11517 11636 1 4921 15009 15071 
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THE "SCIENTIFIC PRODUCT IVITY" OF IUE 


Now nearly four years i n orb i t, I UE has i nspired three 
full i nternationa l symposia held i n London, Tub i ngen and 
Washington with t wo more (in Madrid a nd Washington ) s ched
uled for 1982. Further , one day wa s d evo t e d to a d i scussion 
of its resul t s a t the Gener al Assembly of t h e Internati onal 
Astronomical Uni on in Mont r eal and led t he con f e r e nce news
paper to remark that it was the f irst t i me ever that t he 
General Assembly had devo t ed a full day to an 45 crn telescope 
only 18 months after its completion. Altogether, s ome 300 
papers have been published in the proceedings of these confer
ences a nd about 250 have appe a r e d in t he fiont r a nk s c ientific 
journals. Clearl y, I UE is a n ou t stand i ng scie nt i fi c s uc ces s, 
and here we a ttempt to make a n e st i mate o f its "productivity" 
as compared to other as t ronomical observing facili t i e s. 

The simplest way to mea s ure t he scienti fic return o f a 
program is to compare t he number of s c i entif ic papers which 
report or use data from th is progr am, with t he number o f pa
pers from other satel lites or ob s e r v i ng f acilities. This is 
somewhat prosaic in respect t o our concept o f IIknowledge". 
It is however one of the f ew ways i n which one can quant i fy 
such untangible matters. Through such a compa r ison one c an 
at least gain some insight in the va lue o f I UE to the as t rono
mica l scientific community . The f o l l owi ng t able g i ves the 
number of papers on IUE data re lat i ve t o the tota l number of 
observational papers i n the three main a stronomi ca l J ournal s 
during the first six months of 19 81. 

Observationa l papers in the indic a ted Jour nals 

(period: January 81 - J u l y B1) 


JOURNAL 

Astronomy & Astrophys i cs 1 

M.N.R .A. S. 2 

Astrophysical Journals 1 

--

Obser vationa l Pa per s 1 
% 

5.9 

5. 0 

6 .2 

TOTAL 

185 

100 

225 

I UE 

11 

5 

14 

1) letters excluded 2) p i nk pages i ncluded 
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To compare the present "IUE productivlty" ,,,ith its 
earlier performance and with other major observing fac i l ities, 
we reproduce in figure 1 a graph (M. Kuhner, 1981, letter to 
NASA) showing similar statistics for 5 major astrophysical 
missions in recent years. The data shown in figure 1 relate 
to the Astrophysical Journal only. To s upply a r eference 
frame with respect to ground-based Observatories the results 
for Hale Observatories are also given in figure 1. 

It appears that IUE has passed its normal post-launch 
peak for new observational facilities. For IUE this peak 
level has been very close to 10% . In comparing fig ur e 1 with 
the results of table lone should realise that very f ew p ape rs 
appear in the European Journals wh i ch are based on data obtained 
at Hale Observatories. Any conclusions to be drawn from such 
statistics we leave for the reader. 

Luciana Bianchi 
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7I UN IVERS I TV COLLEGE LONDON',' I 

SPECTRUM EXTRACTION FROM rUEGPHOT IMAG ES WITH STAK AND TRAK 

1. INTRODUCTION 

Thi s paper describe s , b riefl y , the nature and c apabilities 
o f t he STAK and TRAK pro grams which were developed at ue L to 
extr act spectra from I UE ima g e s . Ins t ructions for using the 
t he programs would be out of place here , and can be found in 
s ep a rate docume nta t ion at p laces where the programs are 
impl eme nte d. 

Th e p r o g rams only o perate o n GPHOT images containing 
s pect ra i n Low Resolution or Echel le fo r mat. The var ious 
c alibration and measurement opera t ions needed to produce 
Astronomical i n fo r ma t i o n f r om thes e extracted spectra are 
handl e d by a number o f s eparate p r ograms wh ich wil l not be 
described here. 

2. IMAGE TREATMENT 

The STAK progra m reads t he GPHOT imag e from magnetic tape 
a nd s tores i t on disk in a wa y wh ich ma ke s the extraction p::-ocess 
ef f i c i ent . At t hi s stage, p i xel s are flagged if they are 
saturated, I TF truncated or expected to fa l lon reseau marks. 

3 . THE SPECTRUM EXTRACTI ON ALGORI THM 

The same basic algorithm 1 s used for ext r action a Low 
Resolu t i on spect rum and an Echelle order , o nly t h e paramete rs 
used and the i r determination d i ffer . Consequen t ly the terms 
"order " a nd "spectrum~ c an be cons i d ered synonymou s. 

The locus of peak Signal in an o r d e r on the image can b e 
d e s cr ibed by : 

S ( 1) .;:: a • 1 + b + DS ( 1 ) (1 ) 

where the OS are corrections , i nitially zero, to a s t r a i ght 
l ine representation (so l id line in Figur e 1) . For a giv en 
o rder, each associated pixel can b e a ssig ned a wave l ength: 

A(S,l) = c · S + d • 1 + e ( 2 ) 
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An evenly spaced wave l eng t h gri d is d e f i ne d by the i nter
sections of the (initial l y ) straigh t order- l i ne and the l ines 
of the images. The dista nc e , i n t h e sample d i r e c t i on , of each 
pixel from the order-line (g ive n by Equ ation ( 1 ») is us ed to 
determine which pixels contr i bute to t h e gros s and background 
counts. The intensity of e ach p ixel used is share d b etween 
the two grid points that st r addl e its wavel e ngth . The s h a r i ng 
process is 
FWHM equal 
wavelength 

equivalent to f ol d i ng 
to the wavelength g r id 
we have a gross value: 

wi t h 
s pacing. 

a tr iangle 
So for 

pro f ile of 
e ac h gr i d 

G(i) = L W(p,i ) F (p ) ( 3 ) 
p(i,gros s ) 

where W(p,i) is the folding weight of t he intensity, F (p) , of 
pixel (p) onto wavelength point (i) , and p ( i,gross) defines 
the pixels that contribute t o t h e gros s sig nal for this wa ve
lentgh point. The effect i ve pix e l a r ea us ed for each gross 
value is: 

Set) = L W(p ,i) (4) 
p(i,gross) 

The background signal per p ixel is: 

B(i) = L W( p, i) P(p) / L W(p ,i) ( 5) 
p(i,background ) p (i , b a ckground) 

The B(i) are smoothed with a double pas s box filter, with 
discrepant points excluded f rom the s e cond pa s s. At t hi s 
point, the centroid of the gross s i gna l abov e background can 
be determined and used to d etermine e mpirical values f o r the 
DS in Equation (1). In prac t ice, t he DS values are smoothe d 
with il box filter to avoid unnece s s a r y "structure" in the 
order·-line. This smoothing can a lso b e u sed t o a ccount for 
regions of the order that c onta in no s ignif ican t signal above 
background. 

With the empirical va l u e s o f DS , the spectrum can be 
re-extracted. The centroid in f o rmati on c a n s a y nothing about 
wavelength shifts, so that t he wave l e ng t h a ssigned to a p ixe l 
is unaffected. The Net signal c a n the n be esti mated by: 

N(i) = G(i) - S Ci ) B ( i ) 

The position parameters (a,b ) used in Equat ion (1) have 
been derived empirically from As tronomica l i mages . I n mo s t 
cases" these parameters a r e good enough to a llow the c e n tro i d 
tracking algorithm to locate the o rde r., in o t her cases correc
tions can be applied manually. 
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The par~ters (c ,d ,e) in Equation (2) are e s s e n tially 
deri v ed from the Gr ound Station wavelength scales. So far, 
only a single s e t o f these parameters has been used for each 
Spectrograph. Waveleng th shifts can be deter mined a.nd 
corrected for by o the r programs AFTER the spec trum t:as been 
extracted from the ima ge. 

The choice o f which pixels contribute to gross, and which 
contribu te to t he b a c kground can be explained by reference to 
Figure 2~ For Low Re s olution spectra, t he location and width 
of the gr oss and backg round channels can be adjusted as 
appro priate. For a n Echelle order, the background is taken 
as a single pix e l lying in the centre of the inter-order through 
on either side o f the spectrumi gross pixels are then taken 
betwee n the two b ackground pixel s s ub ject to at le~st a single 
pixel gap. A maximum gross channel width can be selected so 
that the slit width can be made to vary wi t h Echelle order 
number as appropriate. 

4. FLEXIB I LITY 

The prog rams know very little about IUE. They are driven 
by input data s e ts consisting free-format "commands " which 
provide the extraction parameters. So, a lthough several 
"standard" datasets exist for normal extraction work, it is 
possible to exercise much control over the way in which the 
spectra are extracted from the image. The e fficie nt way in 
which the image pixe l s are sto red makes it practical to extract 
single Echelle order s, poss i b l y changing the ext raction para
mete rs for each one i f needed. In cases where there is no 
adequate (conti nuous ) s pec trum for the tracking algorithm to 
work (e.g. Emission- l ine Objec t s ), it can be switched o ff. The 
amount of background and c entroid smoothing c a n be adjusted to 
suite the image characteristics (e.g. noise lev el) . In the 
special case of an extended cont i nuum free, emi ss i on-line object 
obser ved through the l arge aperture in Echelle mode, it is 
possible to locate t he gross and background channels manually. 

5. CALIBRATION 

Absolute calibr ations and Echelle r i pp le remova l are 
hand l ed by a number of separate programs. From a n analy sis of 
a few " c ontinuum" sourc e spec t r a , empirica l ripple fUn c t i ons 
hav e b e en determined. Th e TRAK e x t rac t i on a l go r ithm described 
abo ve r equires t ha t the (ol d I UESI PS) abs o l ute c a l i bration be 
mul t ipl ied by a sca l ar constant that i s d e termine d a na lytically 
f or each Came ra/Resolut i o n combination: 
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CAMERA RESOLUTION SCALE FACTOR 

SWP LORES 0.88 

LWR LORES 0.85 

SWP HIRES 1.12 

LWR HIRES 1.15 

~rhe extraction algorithm and the choice of wavelength 
grid results in a spectral resolution that is similar to the 
old style IUESIPS programs. 

6. IMPLEMENTATION, USAGE AND FUTURE 

The programs were developed on the IBM 360/195 computers 
of the SERC Rutherford and Appleton Laboratories, and are now 
also available on the 6 STARLINK VAX 11/780 computers located 
in the UK. They have been used extensively at UCL and in 
other UK Institutions for extracting spectra. They are simple 
to use and offer some flexibility in handling "non-standard" 
cases. However, these programs do not address the order over
lap problem that causes the background for high Echelle orders 
to be over-estimated. Also, the programs would require modi
fication to extract spectra from the new-style Photometric 
Images which retain the original distorted image geometry. 

Work is now in progress to replace these programs with 
rather more general facilities in the forth-coming STARLINK 
data analysis system. 

Jack Giddings 
Department of Physics and Astronomy 
University College London 
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Figure 2 	 Order profiles in sample direction showing how pixels 
are selected for gross. (C) and background (B) for the 
Echalla (a) and Low Resolution (b) cases. 
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A STUDY OF THE REDUCTION OF NOISE IN IUE SPECTRA OBTAINED 

BY ADDING EXTRACTED SPECTRA 

1. INTRODUCT I ON 

The analysis of IUE spectra is ultimately limited by 
the inherent resolution and noise of each spectrum. The 
resolution is a f ixed parameter of the instrument but the 
noise can be affected by the operation of the system. 

For this satellite it is not possible to reduce the 
noise simpl y by i nc reasing the exposure times because the 
camera target becomes saturated. However, it is possible 
to trail a star across the large aperture thus increasing 
the effective target area and hence the effective exposure 
time. This technique is used for low resolution spectra 
(Heck 1981) but cannot be used for high resolution spectra. 

Another option is to add spectra taken at different 
times. Thi s can be used for low and high resolution spectra 
and is the subjec t of this paper. The results indicate the 
value of add i ng spectra currently available (e.g. in the 
World Data Ce n tre) and also provide a basis for deciding 
whether further observations of a target would be of use. 

Certain objects have already been extensively observed 
with IUE. The two such objects that were used here were 
HD120315 (Eta Uma) for which we had 16 LWR and 9 SWP spectra 
and HD21918 B f or which we had 8 SWP spectra. The spectra 
used were all h i gh resolution, observed in either the small 
or large aperture (mostly small): Of the 33 spectra used in 
this study half were observed in the high radiation shift. 
The observations of Eta Vma were too short to be seriously 
affected, but one observation of HD 219188 was noticeably 
noisier because of this. 

2. METHOD 

2. 1 Add i ng the spectra 

The position of a few of the stronger interstellar lines 
were l ocated on eac h image and were used to determine a 
veloicty shi ft with respect to a baseline image. The velocity 
shift s were then use d to correct all the spectra in each group 
to the baseline image. This process of alignment was necessary 
to prev e n t d e grada tion of the line profiles. For Eta Uma, the 
si t ua t ion proved di f fi c ult because the interstellar lines were 
weak a nd t he q uality of the alignment was uncertain. Thus 
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HD 219188, which has some strong interstellar lines, was also 
used to illustrate the retention of good resolution and the 
enhanced detection of weak features. 

After they had been aligned, the spectra were rebinned to 
a co~non wavelength grid using linear interpola tion and a 
sampling rate which was at least as great as t hat u sed in the 
original spectra. The spectral orders of interest were then 
summed using weighting factors which 'tIere proportional to the 
mean flux in the order. Features such as reseaux and 
charged particle spikes were removed prior t~o the summation. 

2.2 Measurement of noise in t he spectrum 

Six portions of each of the LWR a nd SWP spectra were 
selected for study. These were widely distributed over the 
camera target region and included regions about interstellar 
features of interest. An interactive program was used to 
fit, by least-squares, these regions using Chebyshev polynomials 
of order 4 or less. The percentage RMS deviations plotted in 
Figures 2, 3, and 4 were then calculated using the equation: 

= 100~ (FN.~~IT.)'% RMS DEVIATION _ 1 1
N 

FIT~ 
i=1 1 

where FNi = fitted flux at point i 

FITi = fitted flux at point i 

N = number of points 

An empirical value for the ratio of signal to noise may be 
obtained by dividing 100 by the percentage RMS Deviation. 

This program was applied to single spectra and then to 
summed spectra. Where possible the summed spectra included 
different samples of the single spectra to indicate the spread 
of values. 

3. RESULTS 

Figure 1 shows the polynomial fitted to the continuum 
about the Mg II ~2802 Ainterstellar line. The fits were well 
behaved for all of the meas urements, requiring 2nd orde r poly
nomials for continuum regions and 3rd or 4th order polynomials 
for regions where the interstellar line was embedded in a 
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stel l a r pro f ile (e. g ., ZnII and MgI in Figure 5) . Figures 
1 and 5 a lso show the significant r educt i o n i n t he noise 
level s which result from adding 5 or mor e spectra. 

Figures 2 and 3 s how the reduction in percentage RMS 
d evi ation wi th increasing numbers o f summed spectra. The 
s imila riti e s b e tween the c u r v es a re striking, s howing t hat 
t h e g eneral b ehaviour is indep endent o f the posit ion on the 
c amer a t arget . For most o f t he e x ampl e s , the percenta.ge 
RMS d e v iation approaches a c o n s t ant v a l ue, about 3, corresponding 
t o an empiric al s i gnal to noise r a t io o f 33. Th e gre a t e r part 
of the i mprovement, for t hese ima ges, has been a t t ained after 
s umm i ng f ive spectra . Thi s i s i l l ustrat ed in F i gures 2e and f 
where t he summing o f up t o s i xteen s pec t ra caused no fu r ther 
improvement. 

Howeve r, two e xoeptions (Figure s 2a and 3 f ) , which 
corr espond to the regions t o the r egions having the lowest mean 
fl ux levels , show poorer b ehaviour . The ~ercentage RMS 
deviatio ns are 5 and 8 respec tively after summing eigh t spectra 
Figure 4 i l l ustra t es t he d ependence on t he mean fl ux level in 
the extrac t e d s pec trum. The s pectra in th i s s tudy were extracted 
us ing t h e STAK and TRAK procedure deve l ope d in the UK (Giddings 
and Settle 1980), this h a s s i milar res o lution b u t a higher 
s amp ling r a te than the old I UES I PS. However for t his figure 
t h e e x t r a c ted FN 's have been s caled to b e the same a s those 
fo r t he o ld IUESIPS . Since the b ehaviour of the SWP and LWR 
c a mera i s s o similar i n t h is study , t h e two s ets of d a ta were 
p l o t t e d together and f o l low the same c urve within the uncer
taint ies of t he me asur ements. Clea r l y, f o r e xtracted fluxes 
abov e 1 0000 FN (LWR) and 600 0 FN (SWP) , one generally ne eds 
o nly t o s um a bout five s p e c t r a af ter wh i c h the noi s e i n the 
s p ec trum is dominate d by the no i s e i n the extra c tion process. 
Below this level more s p ectra a re r equired, a s i s illustrated 
bo t h by the poorer p erc entage ID1S d evi a t ion a nd the gre ater 
d i f ferenc e between the v a lues obta i ned f or the sum of f ive 
spectr a a nd the sum of eight spectra. The genera l leve l s of 
no ise for s ingle spe ctra are also shown. 

F igure 5 illustra tes further advantage s of a dd ing s pectra: o 
t h e i nterstellar l ines o f MgII ( AA1239, 1 24 0 A), which are 
l ost in the no ise of any single s pectr um o f HD21918 8, stand 

out c l early in the sum of eight spectra~ t he ZnI I A202 6 . 2 A 
MgI A2026.5 A blend is no t d egraded by the a ddition of eight 
spectra, whereas the c o n tinuum has, a s in many other regions, 

ecome more clearly defined. Images t a ken i n the l arge and 
small ape rtures have t heir r ese aux i n' d i f f eren t p laces , a s 
do also some image s taken at wel l separa t ed time i n t erval s , 
o r in different parts o f the l arg e a perture. On adding the 
spectra it is possible to h ave s uff i ci e nt overlap for the 
reseaux to be absent i n t he summed s pect,rum. 

http:percenta.ge


- 30 

4. CONCLUSIONS 

For spectra where the regions of interest have extracted 
fluxes of more than 10000 FN (LWR) or 6000 FN (SWP), the 
summing of more than five spectra is probably unwarranted. 
Adding spectra in the manner described in Section 2, causes 
no degradation of the line profiles provided the velocity 
correction is applied before adding. The shape of stellar 
lines within which interstellar lines are sometimes embedded 
can be more clearly identified. For this work the spectra 
were weighted with the mean net flux before adding; a 
possible improvement would be to weight the spectra using the 
percentage RMS deviation. 

Kym West 
Tom Shuttleworth 
Dpt. of Physics & Astronomy 
University College London 
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LIBRARY BEREAVEMENTS 

It was really sad to discover, during a routine checking 
of our Library, that the CDS microfiches of the Catalogue of 
Stellar Identifications and of the HD Catalogue, had dis
appeared. Also, several books were found missing. It should 
be obvious that catalogues are crucial at VILSPA not only for 
a proper preparation of the observations but also to insure 
the safety of IUE. 

It is even sadder to notice that the most expensive of 
the Catalogues that has been stolen can be obtained for 55 
French Francs from the Centre de Donn§es Stellaires. 

Piero Benvenuti 
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INFORMATION FOR UNDERNOURISHED EPICURES - AWARDS LIST 

Oldest 

Casa Botln, Arco de Cuchilleros 17 (266-4217), is easily 
the oldest restaurant in Madrid; indeed the original oven is 
still functioning over 250 years later. Since 1725 Botin has 
gained renown for its cochinillo (roast sucking-pig, tender 
enough to carve with edge of a plate) and its cordero asado 
(roast lamb), but the overwhelming influx of tourist over the 
last decade has taken its toll. Positively dripping with 
"atmosphere", it still captivates newcomers, but the food and 
service can be somewhat erratic and when the tunas (wandering 
minstrels) burst into song the din becomes ear-splitting. 
Both the Aragonese house wine and the deceptive sangrfa are 
conducive to massive hangovers. But it is worth at least one 
visit to see the tiled 18th-century oven and antique culinary 
paraphernalia. 

Most abundant bodega 

This happe ns to coincide with what many gastronomers (which 
you will agree sound s better than gastronomes) claim to be the 
best restaurant in Madrid, with highest marks to chef Clemencio 
Fuentes for his superb French and regional Spanish dishes and 
to director Felix Rodrfguez and his three maitres d'hotel for 
exceptional service: Jockey at Amador de los Rios 6 (419-1003/ 
2435 ). Excellent vintages of both French and Spanish wines 
await the connoiseur. Prices are naturally high, even for the 
red house wine (600 Ptas l ast year), but no other bodega in 
Spain can match Jockey's . 

Best Paella 

Ask a roomf ul o f Madr i l eno gourmets who prepares the best 
perdiz estofado or t he tastiest angulas and you will start a 
riot. But you wou l d probably find a measure of accord on the 
purveyor of t h e bes t paella: Saint-James, Juan Bravo 26 (275
0069/6010). Its half dozen special rice dishes - including 
the the inimitabl e rosexat - turn out rather different from 
the pale imitatio ns which crop up on international menus. 

Most underrate d 

No restauran t is more frequently damned with faint praise 
than Bogui, the elegant Franco-Spanish restaurant at the corner 
of Barquillo a nd Pi amonte (telephune 221-1568). It obviously 
opened with p l enty of ch i c - pastel colours, mirrors, foliage, 
even a few l arge umbrellas - but the cooking did not live up 
to the decor. Now under new management, it deserves a revisit 
from the c aus tic inspectors in whose judgment the cuisine was 
merely "inof fe n s i v e " . Sa l ad ingredients are crisp and imaginative 
the chilled cream of mussels and the seafood pancakes are 
delicious. Mor eov e r , their periodic feasts of regional cuisine 
deserve special mention: on my last visit a prize-winning chef 
from C6rdoba ha d been conscripted, and I dare say that one 
could have eaten b etter nowhere in Andalucla. 
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Most intimate 

Perhaps another restaurant should qualify as most romantic 
(La Mesa Redonda, Calle Nuncio 17, would be one contender), 
but the most i n t imate must surely be La Villa, Calle Leizaran 
19 (458-7474) in the architecturally interesting area of El 
Viso. It is so obviously a private dwelling from the exterior 
that it would be easy to bypass it. Under new management 
since its days as Le Jardin, centre for Creole cUisine, it is 
having some teething troubles in the kitchen but such dishes 
as solomillo de cerdo con ciruelas (tenderloin of pork with 
plums) can be recommended. 

CheapE:lst 

Assuredly it is that famous institution the Villafranca 

cafeteria. What a romantic setting and what select company 

at the dinning table~ 


Longest hours 

Guest observers in October and November who have nipped 
back to Madrid at the end of their "evening" shift know the 
myth of Spanish nightlife for what it is: anyone strolling 
past the darkened windows of downtown Madrid at one a.m. in 
search of a meal may be forgiven for doubting those stories 
of revelry into the small hours. Naturally the cognoscenti 
can suggest places to grab a bite at any hour , be it stale 
tapas in a wine-weary tasca or overpriced mea l s at a flamenco 
club. But let me propose as the al l - round winner for dining 
at all hours from late morning up to 02 :30 any night of the 
year the centrally-located Chiky Pub at Calle Mayor 24 (266-2457) , 
its tiny entrance concealing two large dining-rooms. It carries 
off no culinary prizes but its simple fare is easily superior 
to that of cafeteria chains like Cal i f ornia, Hanila, Topics, 
or Vips. 

Most improbable 

Examples abound of "restaurantes de lujo", all five forks 
shining, where the food is a disgrace. As the Spanish proverb 
has it, "No hace el habito al monje". But is there a counter
example - an abject tasca whose cuis ine has pretensions far 
beyond its class? There is: La Fuenc isly, a n inconspicuous 
two-fork hovel at Calle San Mateo 4 (221-6186) which shares with 
only eight other restaurants in Madrid the distinction of two 
"soles" (suns) awarded by the Cofradfa de la Buena Mesa. In 
the evening it appears closed, but do not be put off: knock 
firmly and the camarero will emerge, unlock the iron grille 
and lead you through the darkened from bar to the restaurant 
behind - teeming with discernin9 dinres~ The most highly 
reputed dish is a special fillet of tuna called ventresca de 
bonito, but it seems rarely available and I cannot recommend 
it from personal experience. I can vouch for the old classics, 
cordero and besugo (see-bream), and the bodega is choice if 
rather dear. 

LTon Darius 
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C CACCIARI/MlloRID 

F PRADERIE/PARIS 

H.R TJIN A DJIE/AMSTERDAM 

l' FUSI-PECCI/BOLoGNA 
S CATALANO/CA TANIA 
M GERBALDI/PA RI S 

STUDY OF THE MG II LINE E~ISSION IN THE SHu~T 
~ERIOD VARIASLE STAR 0 puPPis 
MAGNETIC STRUCTURE OF F,G AND K TYPE STARS 
THE EXCITING STARS OF EXTRAGALACTIC HII 
REGIONS 
OBSERVATIONS OF CLUMPY IRREGULAR GALAXIES 
SHORT TIME VARIATIONS IN THE MASS-LOSS RATE 
OF EARLY TYPE ST~RSI THE CASE OF ' CAS 
BP AND HE-POOR STARS BELONGING TO THE GALACTIC 
DISK AND H4LO 
OBSERVATIONS OF THE CENTRAL STAR OF A HUGE NE~ 
NEARBY PN 
CARBON ABUNDANCE IN THE GASEOUS PHASE OF M 33 
SPECTRAL CLASSIFICATION IN THE ULTRAVIOLET 
NON-LTE ANALYSIS OF SUBDWARF O-STARS 
HyDROGEN LINE RATIOS IN INTERMEDIATE REDSHIFT 
QUASARS 
SPECT~OPHOToMETRY OF INTERMEDIATE REOSMIFT 
QUASARS 
A STUDY OF THE VARIABILITY OF BRIGHT SEYFERT I 
GALAXIES BY MEANS OF SIMULTANEOUS OBSERVATIONS 
IN THE UV, VISIBLE AND X-RAY RANGE 
SPECTROSCOPY OF SELECTED T TAURI STARS 

ISTELLAR HG II LINES . +:>
SPECTROSCOPY OF wHITE DWARFS ~ITH -..) 

HELIUM-RICH ATMOSPHERES I 

CLASSICAL CEPHEIDS 
WARPING AND HALO OF THE LARGE MAGELLANIC CLOUD 
THE LO~G-TERH VARIABILITY OF THE LYMAN ALPMA 
EMISSION FROM JUPITER, SATURN AND URANUS 
NON-LTE ANALYSIS OF CENTRAL STARS OF PLA NETARy 
NEBULA 
NON-LTc ANALYSIS OF NITROGEN-RICH HAIN 
SEQUENCE O-STA~S 
ULTRAVIOLET SPECTRUSCOPY OF EXTREME HEL~UM 
STARS 
SHEL L STPUCTURES AROUND CLASSICA~ CEPHEIOS 
S PECT ROP ~U TOMETRY OF . NARROw LINE ACTIVE 
~ITH HIGH EXCITATION LINES AND/O~ RADIO 
EMISSION 
INTERACTI~G CONTACT BINARIES 
UV OBSER VATIONS OF COMETS ~RIGHTER THAN 
MAG~lTUDE AS TARGET OF OPPORTUNITy 
OBSER VATIONS OF X-RAY EMITTING QSOS AND 
OBJECTS 
GALACTIC ~O LF -RAYET STARS 
-BLUE" GLOBULAR CLUSTERS IN THE LARGE 
MAGELLANIC CLOUD 
EMISSION, MASS LOSS AND CHROMOSPHERES IN 

NUCLE I 

9TH 

BL LAC 

HER8IG AE STARS II 
ULTRAVIOLET STUDIES OF THE 
AE AND Bt STARS 
UV_BRIGHT STARS IN GLOBULAR 
STELLAR CHROMOSPHERES 
ULTRAVIOLET OBSERVATIONS OF 
A TYPE STARS 

SHELLS OF HERBIG 


CLUSTERS 


MIGH VELOCITY 




"C5ilO 

"GS41 

J LSt; 2 
FP5 1l 3 

BB544 

.1.11545 

EG5411 

RV547 

VCS48 
VC5 t1 9 
.H5 S0 • 
CE5S1 
DP552 
A"S53 
CCSSIJ 

GV SS5 

AE:SSc 
I05S7 
SP55f
':1<.559 

CC5e.0 
FGSbl 
JCSb2 

PP5b3 
RSSbli 
lA'50'5 

DG'5b6 
DG5b7 

HNSQ8 
.. 1<5b9 
GK570 

LP572 

SP5H 

HG5711 

JK575 

PSS7b 

PSS 77 

DRS7S 

Hi<519 

DR5BO 

~ GER BAL DI / PA RI S ULTRAVIOLET 05S[ R V A TIO~S OF CA~DInATE RU ~ A~4Y 
!;! HPE STf.RS 

M GER5 AL DI/P A~ IS ULTRAVIOL ET OBSEHYATIO ~S OF BLUE-st RAGGLER S 
: N QPEt. CLUSTERS 

J LEOUE LI X/ PAR I S EXTRAG ALACT!C H I I REG I ONS 
F PRADER IE/P 1AIS STUDY OF THE T~ANS I T IO ~ ZO~E l h LAT E A-TY PE 

STARS 
B BAS CHEK/HEIDELS ERG HI(jh RE SOLU TIO N SPECTROSCOPy OF" BLUE H6. LO 

ST/IRS 
A AL TAHOREIROME' IUE ORSERYATIDNS OF SY~!:!IOTIC STARS D URIN~ 

MINP'UM 
E GEYER/BONfII UV O!:!SERYATIO NS OF OLD AND YOUNG PO PU LO US 

CLUSTERS IN ThE MAGELLANIC CLOUDS 
R VIOTTI/FRASC6. TI COORDINATED ULT RA VIOLET (rUE), OPTICAL AND 

INFRARED U6SENV 6. TIO NS OF f ~E P CYGNI STAR A~ 
CARINAE A ~D ITS NING NE ~UL A 

v CALOI/FR AS CATI EVOL VED GLOBU LAR CLUS TER STARS 
V CAL DIIFIlA SCA TI I NT E G~A TEO SPEC TRA OF GLOAU LAR CLUSTERS 
A H[CK / /'11 0R ! D UL TR4VI OL ET D B S~MVATIO~S Of ~ C 10 ~TARS 
C E I ~ " A/ H EI O EL BERG uv OBSE H YAT I O~ S Of THE BI PO LAR NE~ULA 51 011 

SYM9rO TI C ST4P S DURIN G ~C T I V I T Y PHASESo POfIZl "'A ORID 
AP STARS CLASS IFIC ATIO N CRITERIA 6. HECK/"' ADRID 

C CACC IA RI/ MADRID VV CKSE RVATID NS OF GLObULAR CL UST ERS IN 
THE MAGEL l ANIC CLOUDS 

G VAUCLAIR/PARIS C ~E" rC AL COMPoSITION AN D DIFFUSION IN 
HI GH GRA VI TY STARS 

~ ElVrUS/STOCKHOLM ORSERYATI0NS Of SEYfERT 1 GALAXIES 
I Bl'[S/f'A"6ERG I~TERMEDIATE ~~ITE O~ARfS 
S.R.FnTT~SCH/GRO~INGEN EX TI MCTION TO PLANET ~ ~ Y NEBULAE 
J KG?P[N/HEIDELBERG HIGH DISPERSION UBSERVATIONS Of PLANETARY I , 

.j::o.NE8ULAE 00
C CLSINI/MILANQ OBSERVATIONS of INTERACTING GALAXIES I 
F GIOVA,"IHLI/FRASCATI UV SPECTRA OF HvE 2IJ5770/A 0535+211 
J ClI-VEl/DARIS INVESTIGATIO~ OF THE STELAR CONTENT OF THE 

O~ARfS BLUE E~ISSION LI~E GALAXIES 
p P~TRIARCHI/~LORIO T!-1E ORION NE:SULA 
R STALIO/TRIESTE MDN!TORI NG uv- vaRIAeILITY IN FOUR O-STARS 

ULTRAVIO LET S?ECTRQPHOTOMETRY OF GALACTICL ANGELETTI/ROMS 
GLOBULAR CLUSTERS 11 

D.p. GILR A/GRONONGEN STUDY OF PECULIAR &E STARS 
UV OBSERVATIONS OF STARS IN DUS TY HII REGIONS 
AND REFLECTION NEBULAE 

l'OORGA~RD-NrELSEN/COPENH6.GEN UV SPECTRA OF ELLIPTICAL GALAXIES 
W KOLLATSCH NY/GOTTINGEN L/H/P ALPHA/H e~lA RATIOS IN ACTIvE GALAXIES 
G KLARE/HE;OELBERG ORBITAL P~ASE DEPE~DENT ~V SPECTROSCOPY OF 

CATACLYSMIC V6.RIABLES 
L PREVOT/MARSEIlLE 

C.p. GILR A /GRO~INGEN 

A FAR UY STUDY OF INTERS1ELLAR MATTER 
IN THE SHALL MAGELLANIC CLOUD 
~'SS.LOSS OF ~OLF-RAYET.TYPE CENTRAL STARS OFS.R.POTTASCH/GRDNINGEN 
PLA~lT~~' NEBULAE 

H GREWI~G/TU8I~GEN K-CO~RECTIO~ FoR BRIGHTEST GALAXIES IN 
CLUSH.RS 

J KRAUTTER/HEIDELBERG STRUCTI.i " E AND EVDLUTIOr-;A~Y STATUS OF 
CATACLYSMIC VARIABLES 
CONiI~0US MONITURING CF NOVAE AT MINIMUMP.L.SELVELLI/TRIESTE 
DUAI~G ONE CO~PLETE URBITAL CYCLE 
LOW ~NP HIGrl RESOLUTION OH5ERVATIONS Of NOVAP.L.SELVELLI/TRIESTE 
AGL lQ\R IN THE L~N REGION 
wP;(lS .l.ND CORrNH IN RED GIANTS ~ITH VARIABLED REIMERS/HAMSURG, 
CIRCUM3TELLAR LINES 
ULTRAVIOLET SPECTROSCOPY OF HZ HER NEAR X-RAVH RITTER/GA~CHING 
ECLIPSE 
MASS-LOSS OF RED GI ANTS ~IT H hOT CO MP ANIONSD REI KERS/ Hl MBURG 
AND r. ~S S LOSS FR O~ CAR&O~ STARS 

http:CLUSH.RS


JP581 J PA UL/G I F·SUQ.YVETTE 

FB'S82 F 6 E RTOlA/P~OOVA 

I4C5S3 M CAPACCIOlI/PADOVA 
HMS35 H H:.ITZEN/WIEN 

NP'58b N PANAGIA/60LOGNA 
NP587 ~ PANAGIA/SOLOGNA 
A8'588 A BIANCHIHI/P~OOVA 

DRS90 o R£IHERS/H~MBURG 

GII591 G.GAHI'/STOCKHOL.M 

fS'592 F SPITE/PARIS 

HL593 H LAMERS/UTQECHT 
GB5911 G.F. BIGHAHI/MILANO 

JoIU595 ",.H. ULRICH/GARCHING 

CO'59& C DE LOORE/BRUSSEL 

HS5QQ H.J~STAUDE/HEIDELBERG 
HNbOO N NUSSBAU~E~/ZJRICH 

JSbOl J~~.&ONNET-BIDAUD/YVETTE 

DKb02 o KU1-IPUPARIS 
"'GbOIl M GREWING/TUBINGEN 

I'4lOb05 M GREWING/TU3INGEN 

FQbOb F CiUERCI/PARIS 
8\ib07 B WOLF/HEIDEL.BERG 

PBb08 P BRUSTON/BUISSON 
CLb09 C LAURENT/BUISSC~ 

HDbi0 M.A~ nOPITA/SID!NG 

80b11 S D'ODORICO/GARCHING 
PBb12 P BENVENUTI/ASIAGO 

GPb13 · 10 PALUMBO/BOL.OeNA 
PSbl' P SHAVER/GARCHING 
PSb15 P SEL.VEL.LI/TRIESTE 

CO CI.JLU i" (,E.'151':'I1::S ~ ~JI) ELE~'ENTAL D EP ~ETIO"S 
IN IIEAf<6Y I"'TEiiSTEL LIo R CLOU DS 
UV CO~TIN 0 U~ E"'E~Gl DISTRI~UTION IN ThE NUCL~I 
OF ELLrpTIC~L GAL~Xlt:S 
CO"TINlJU'~ OiERGY 01 STR IRUT I G,' : I N SO GALA XH,5 
SILICUN AUTOIONIZATION ~EATURES AND SPECTR~L 
VAQ!A8ILITY IN AP·ST4RS 
UV OHSERVATIONS OF SUPERNOVAE 
UV MAPPING OF THE NUCLE~R REGION OF " 100 
UV OBSERVAT!ONS OF THE OLD-NOVA GK 
PER ~ ~0327+(!3 
ACCRETION DISKS AROUND ~HITE D~ARFS IN 
NON-CLnSE BINARY SYSTE"S 
EXPLORATIO~ OF ULTRAVIOLET SPECTRUM OF 
YOUNG STARS 
CHECK OF STRUCTURE AND EVOLUTION OF POPUL.TION 
II STAI;S
THE NATUNE AND O~IGIN OF 08"1 AND CBC STARS 
I~VESTIGATION ON THE BINARY NATURE OF THE 
RADIO AND X-RAY STAR LSI+ol 303,ASSOCIATED 
WITH A COS-6 GAH~A RAY SOURCE 
UV AND OPTICAL UBSERVATIONS OF ACTIVE NUCLEI, 
A STDDY OF NON_STELLAR CONTINOUS RADIATION 
HA~S LnsS AND ANALYSIS OF THE SPECTRUH OF THE 
HOT BE COMPONENT OF THE PULSATING X-RAY NOVA 
A0535t2b2 
HD 190073 AND OTHER PECULIAR SHELL 5T~~S 
PROTU PLA~~TARY NE6UL~E 
ULTRAVICLET OBSERV~TIONS OF X-RAY SOURCES 
WITH lUE 
OBSERVATIONS OF LO~-REDSHrFT RADIO OUIET QSOS 

IDYNA~lCAL PROPERTIES OF NE:.RBY I~TERSTELL AR 
1.0 

STUDY OF T~O EARLY-TYPE STARS IN THE L~ RGE 
MAGtLLANIC CLOUD CLMC) EMBEDDED IN T~E 
NEBULOSITy N 111<1 
CARBO~ STARS S£~UE~CE' R TO N ST~~S 
HIGH DISPE~SION SPECTROSCOPY OF ThE P CYG STAR 
R 81 O,F THE L~C 
THE NEARBy IMTERSTELLAR ~ADIUH 
INVEST:G4TI O ~ OF HIG~-VELOCITY CUHPO N E ~ TS 
IN THE G~EAT C~f<lNA h~~DlA 
U¥ SPECT~OSCCPY OF AN ~XiRE~ELY METAL,P OO~ 
E~TNAG~L~CTIC SUPERN0~A RE~~A~r 
ACTIVE A~D QUIESCE~T ~UCLEI OF SPI R A~ G ALA~ lE s 
MEASU REMENT OF Th E .DUS T ALBEDO I N TH E 2 2UO A 
REGION 

GAS """ , 

UV EMISSION FROM NOR~AL SRIGHT SPIRAL. GA LAX IES 
JETS IN ACTIVE GAL.~CTIC NUCLEI 
OBSERVATIONS OF THE PECUL.IAR EMIS5ION L.INE 
STAR 115~b7 . 



G.O. PROGRAMMES IN COLLABORATION ~ITH NASA ANC/OR SRC 
*****.*****- ••••• * •• ** ••• **~.****** ••• *.*.**.*.-*.*** 

GH5011 G~HA~~ERSCHLAG/AMSTERDAM IUE OP,SERVATIONS Or X-RAY BINARIeSI 

OD517 C.CRAVINS/L UND 

MR531 M.ROCONO/CATANI4 
_._ . 

VBSl8 V.COAZA N/ PARIS 

CL5 71 
'85811 

C~L'URENT/VERRIERES .L E
F.BERTOL A/P 400VA 

OE589 O.ENGVOLD/OSLO 

MUS97 H~H.ULRICH/MUNICH 

DV598 O.VILHU/HELSINKI 
. 

"'C603 H~CO~BES/PARIS 

HIGH RESOLUi ~ o'" Cl BSEP.IIATIO"'S OF S~\ C X-l . 

CORONAL TRANS ITIUN RE~ION I~ THE SOLAR-TYPE 

STAR BE;.\. I1YORI 

STUDIES OF THE UUIET AND PLACE C O~ PONENT OF 

TH E ACTI II E STAqS I N RS C'IN BINARY SYSTEMS 

THRE E~P H ASE DIA G~OS'ICS OF NONTHERMAL A1'.O 

B!N ARY EFFE CTS I N BE STARS 


. Bu Iss a N THE EXTEN D OF A S. SEOUS G AL~CT I C HALO 
' 	UV ENE RG Y OIST Rl hUTI GN OF CU GAL AA I ES 


AN EMISSION ME ASU RE ANALYSIS OF THE K GIAN T 

~ETA CETI (S OL AR-TYPE) AND TME M S U?E~ GIA"'T 


ALPHA OR I ( NON-SOLAR-TYPE) BASED ON IUE FAR-UV 

HIGH RESO~UTIO N SPECTRA 

CONTINUATION OF THE MONITORING OF THE 

CONTI~UUM AND LINE STRENGTHS OF T~E SEYFE~T 


GALAOY !';GC 4151 

PE~IOD-ACTIVITY RELATIO~S I~ SOLAR TYPE CLOSE 

BINARIES 

UV oaSERvATIONS OF GIANT P~ANETS AND T"£lR 

SATELLITES 


I 
tn 
c:> 
I 

,, 



CLASSIFICATION OF OBJECTS USED IN THE JOI NT ESA/SRC LOG OF rUE O~SERVATIONS 
*****************************************.***************~***.************* 

00 
01 

SUN 
EARTH 

50 
51 

R,N OR S TYPES 
LONG PERIOD VARIABLE STARS 

02 ~OO"l 52 I~REGULAR v~kIABLE8 

0:3 
O~ 
05 
Ob 
07 

PLANET 
PLANETARY SATELLIT[ 
"'INQR PLANET 
COHEf _. 
INTERPLANETARY ~EDIUM 

53 
511 
55 
5b 
57 

REGULAR VARIABLES 
D>lA.~F NOv.E 
CLASSICAL NOVA[
SUPERNOVAE 
SYMBIOTIC STARS 

08 58 T T,!.URI 
09 59 X-RAY. 
10 
11 
12 
13 
14 

\oj C 
It N 
MAIN SEQuENCE 
5UPERGI,!.NT 0 
DE 

0 

bO 
ol 
b2 
b3 
04 

SHELL SUR 
ETA CARINA[ 
PULSAR 
NOVA-LIKE 
STELLAR OBJECT NOT INCLUDED ABOVE 

15 OF 05 
16 SO 0 btl 
17 
18 

10/0 0 b7 
b8 

19 UV-STRONG 09 , 
20 
21 
22 
23 
24 

80-82 v-IV 
83-B5 V-IV 
Bb-B9,5 V-IV 
BO-S2 111-1 
&3-05 III-I 

70 
71 
72 
73 
74 

PLANETARY NEBULA. + CENTRAL . STAR 
PLA NETARY NEB~L' - CE~TRAL STAR 
H II REGION ! 
R~FLECTION NEBU~A 
D4R K CLO UD (AaSQRTION SPECTRUM) 

VI 

25 
2b 
27 
28 

8b-B9,5 
SE 
sP 
SOB 

Ill-I 75 
7b 
77 
78 

SUPER ~ OVA REM~ANT 
RING NEBULA (SHOCK IONISED) 

29 PiDS 79 

30 
3! 
32 
n 
34 
35 
30 
37 
38 

AO-A3 
AIl."q 
AO-AJ 
AIl-,t,9 
AE 
Mol 
AI" 
"DA 

V-IV 
V-IV 
III-I 
lII-I 

80 
~I 
82 
B3 
84 
85 
Bt> 
87 
56 

SPIRAL GALAXY 
ELLIPTICAL GALAXY 
IRREGuLAR GAL~XY 
GLOB UlAR CLUSTER 
SEYFERT GALAXi 
QUASAR 
RADIO Gt.LAXY 
BL LACERTAE OBJECT 
EMISS!ON LINE G&LAXY ( NON-SEYFERT) 

39 CO~POSITE 89 . 

ai) 

111 
42 
'13 
/ILl 

LIS 
ab 
1J7 
118 
a9 

FC-F2 
F3-F9 
FP 
LATE TYPE DEGENERATE ST~RS . 
G (TO lrEa79)1 Cl v-VI (FRUM 
G I-II (FRO~ lFEB79)
K (TO lFE67~1; K IV-Vi (FROM 
K I- I II (F R O~ 1FEa79) 
M (T O IF( 8 7 9 ) ; M D~kkFS (FM 
H I- I II (F ROM IF(879) 

90 
91 
q2 
93 

1FE57C;) 94 
95 

lFEfl79)9b
97 

lFE b79) 90 
'lq 

INTERGALACTIC MEDIUM 

~ ' V ELE N GTH CALIB W 'TI C ~ (NAS A LOG) 
N UL~ S ~ND FLAT rI~ L D S (NAS. LOG) 

~HE CLA SSIF IC ATI ON IS SuP PLI ED aY 0 ST IC ~ L A N D FCR USE ONLY ~! T hIh THE PROJ ECT 



EXPOSURE CLASSIFICATION CODES 
--********.*****-*******-***. 

SINCE 1 AUG 7~ A T~O~OIGIT CODE HAS BEEN USED TD DESCRIBE EXPOSURE 
LEVELS. THIS CODE OCCUPIES THE FIRST T~O CHARACTER POSITIONS OF THE 
COMMENT FIELD. 

DIGIT 1. EXPOSURE LEVEL OF CONTINUUM 
DIGIT 21 EXPOSURE LEVEL OF EMISSION LINES 

THE CLASSIFICATIONS BELOW APPLY TO 80TH' 

O. NDT APPLICABLE 
11 NO SPECTRUM VISIBLE 
21 FAINT SPECTRU~; ~AX ON < 20 ABOVE BAC~GROUND 
31 U~DEkE X P OSEO: MAX DN < 100 ABOVE RACKGROUND 
'II wE~~1 MAX ON BETWEEN 100 AND 150 ABOvE BACKGROUND 
51 GOOD : NO SATURATION BUT MAX ON OVER 150 ABOVE BACKGROUND 
bl A BIT STRONG: A FEW PIXELS SATURATED 
71 SATURATED FOR LESS THAN HALF THE SPECTRUM 
8. MOSTLY SATURATED BUT SOME PARTS USABLE 
9, CCHPLETELY SATURATED 

:1 
VI 
N 

ON 1 SEP 79 A FURTHER DIGIT WAS ADDEO TO OESCRI~E THE LEVEL OF I 
THE BACKGROUND. THE . MEAN ON GIVEN BY A SUBSET HISTOGRAM OF WIOTM 
2 PIXELS BETWEEN' , 

I 

SWP 550,130 AND b85,310 
AND LwR lbO,195 ANO 90,300 

HAS BEEN CODED AS FOLLO~SI (LIMITS INCLUSIVE) 

o DN<20 
1 21<DN<lO 
2 31<0"'<40 
3 IIl<ON<50 
4 50<Otl<&O 
5 60<Ot170 
b 71<ON<80 , ' 
7 80<DN<90 
8 91<DN<100 
9 DN>101 
X SATURATED 



RT ASCH O[CLN nISP APEHT STIIRT LENGTH 
ODJ[C' CL M_G HR liN Sc DEG MH tCA~ JHAG~ OR LG f)H[ IIR 11N SC MIN SC PRO!; ClH1HtNT 

SERENDIP 
HO 2905 
11[1 2'105 
liD 3795 
B CEl I 
H 111112 
H lllfl2 
H /11112 

00 
23 
23 
1111 

117 
21 
21 
21 

0('.0 
00.2 
01.1.7. 
Ob.1 
02.0 
5.7 
5.7 
5.7 

(10 
00 
00 
00 
00 
00 
00 
00 

00 00 
30 08 
30 2f! 
311 02 
/I I 011 
01 3q 

/II 39 
II I 39 

-00 
t 62 
t02 
-211 
-18 
tll7 
tll7 
+117 

00 
3'1 
39 
00 
10 
.35 
35 
35 

L 
H 
Ii 

L 
H 

L 
L 
H 

1 
3 
.3 
2 
!> 
2 
2 
2 

1350 
IlIRII5 
IlJfJ2h 
11.3£16 
11I711h 
11205 
11205 
1120h 

l 
5 
5 
L 
L 
5 
L 
L 

(I 

I) 

(I 

o 
II 
11 

II 
U 

25MIGH I 
2R~U(;11 I 
2b"IJI;H I 
21 AI!l;tI I 
l'IA\lr,l3l. 
31JI1LHI 
.3IJIILHI 
31JULHI 

21 lq ·OQ 
19 2'l llQ 
n ~O 31 
on 1157 
19 311 \1 
01 21 21:0 
01 It> 51 
112 21 ~o 

3,,0 
01111 
002 
OO? 
795 
000 
1100 
00/1 

00 
30 
110 
20 
00 
06 
05 
50 

UKIJ72 
HL59.3 
Hl5q3 
UKII(>8 
U[5HQ 
VILSP 
VILSP 
V1LSP 

003 RFIIl) 41 r.~f( 

'5101 
110\ 
&(I<! 11-'" N H"~ .. AH,' 
17q Il~ A\I "I GSF( 
002 
502 
5C12 

l'P 

H 01112 
H 0102 
H 111112 
H llS39 
MKN 3 '1 f! 
BBf:l280 
flflll2/10 
HD 53 Q II 

2\ 
21 
21 
, h 

Bil 
26 
2b 
2h 

5.7 
5.7 
5.7 

10.3 
It, .5 
2.3 
2.3 
2.b 

00 
00 
00 
00 
00 
00 
00 
00 

III 
II I 
III 
lIlI 
Ilb 
lib 
II~ 

53 

39 
3Q 
H 
50 
05 
17 
17 
1J{l 

t l17 
t 1'7 
tll7 
+oq 
t.31 
-13 
-1:\ 
thO 

35 
.35 
35 
112 
III 
26 
2/\ 
27 

l 
L 
H 
H 

L 
L 
L 
H 

.3 
3 
.3 
2 
2 
2 
.3 
3 

11~6 I I 
III h I I 
l/lbl2 
11136 
11163 
11.32 11 

111705 
1'l7bO 

5 
L 
L 
l 
L 
L 
l 
L 

tl 
U 
o 
() 

(I 

n 
o 
o 

31 Jill 1'1 I 
31JIILI\I 
51JIILHI 
25J!JLRI 
27 J IJL III 
1'lhl.IGAI 
IlIfIlj(;~1 

1 /1/11 1(;1\ I 

n I 
01 
02 
0\ 
2~ 

-'3 
-'2 
1/\ 

2'1 0 & 

25 19 
2'1 511 
05 Q3 
(11 <'3 
511 23 
35 o~ 
21\ 22 

000 
0(10 
nn5 
Ibn 
2f'.b 
113 
(170 
001) 

10 
07 
30 
00 
00 
00 
00 
Ob 

VIlSP 
VILSP 
vlLSP 
BB51J0 
UKIl1>5 
UKII80 
UKIIIIO 
lIKII80 

/JOU 
bOil 
501 
bU5 
337 
1105 
.3HO 
551 

HD 
HO 
liD 
HD 
liD 
flO 
liD 
HD 

'i39~ 

<;3911 
53'11l 
5Vl Q 

53911 
5390 
53"11 
<;3'1'1 

2h 
2b 
21
20 
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TAPE ARCHIVE RETRIEVAL -66

Pl eas e cop y the images sho wn below to tape: 

o f or external use: N.elC.t tape from the DA.TA account: 

o for internal use: SLOT ~: Inventory ~: 

Ta pe den s ity: [J 800 bpi (default) o 1600 bpi 


Re qu es t ed Data: 


.0 Raw data only (1 st file) 


tHigh resolution: 3 files/imageo Image s+ e x t r acted sp e ctra 
L. Aperture: 5 files/image 

Low resolution 
L+S Aperture: a files/imaget

Hi9h res~lution: 1 file/image (3rd) 

f L. Aperture: 2 files/image 
. (4th & 5th)o Extr ac t e d spec t r a on ly Low resolutl.on 

{ L+S Aperture: 4 ~iles/i~age 

(4th,Sth,7th 
8th) 

Reques ted images: 

Came r a I mage VI LSPA! 
# # GSFC 

I 

Camera 
# 

Image 
n 

VILSPA! 
GSFC 

~ 

- . 

Camera Image VILSPA! 
# It GSFC 

Rea son data is accessible: 

o Data was rel e a sed under the 6 months rule. 

o D
~ 

ata was obtained by ESA programmes •••.••••••••••.••••••••••••.•.••. 

o n the follo wi ng stars . .. .. I) •••••••••••••••••••••••••••••••••••••••• 

liste d in the t a r get list for my ESA programme ••••••••••••.•••....•. , 

·0 Dat a from my_ p r ogramme .••..••••••••.••••• Original tape unreadable/ 

lost (giv e de ta i l s) . .. o606 •• o6o6.o6.o6 ••• o6.o6o6o6o6.o6o6.o6o6o6o6o6o6o6o6o6o6o6.o6o6o6.o6o6o6.o6o6o6o6 

o Ot her (give de tai ls) .•••••••••••••••••••••••••••.•••••••••••••.•...• 

Date of Re ques t: Request by: 

Ma i l ing Addr es s : 

countersigna tu re of Data Bank R.A. 

Rea so n da ta i s not available: 

* NO T in Archive ** NOT released. Pleasa request the data again 
when Tcleas~d. 

http:o6o6.o6.o6
http:resolutl.on


ERRORS IN FOREGOING VILSPA LOG 


Please inform us by post of all errors or omissions in the log reproduced in this issue. Detach tllis 
page. fold and staple it leaving the mailing address (verso) visible. 

CAMERA & IMAGE I DISPERSION APERTURE I 
IDATE OF IWRONG FIELD CONTENTS I CORRECT INFORMATIONTARGET 

OBSERVATION 

I 

" 




Dr. Chris Blades 

UK Resident Astronomer 

Villafranca Satellite Tracking Station 

Apartado 54065 

~1adrid, Spain 



QUESTIONNAIRE FOR NEWSLETTER CIRCULATION 

D There is a mi s pri nt in my name/ c ddress on the 
_present mailin g label; the correct version appears 
below. 

D 	 Having become acquainted with the ESA IUE Newsletter 
through a colleague/library, I would like to be 
placed on the regular mailing list. My name and 
address, including the post code, are given below. 

D 	 Please delete my name and address (printed below) 
from the Newsletter distribution list. 

NAME: 

ADDRESS: 

Now tear off this l ast page and return i t to ESA,Paris, 
in the convenient posting format prov i ded. Si mpl y 
fold and staple leaving the mailing address (verso) 
yisible. 



Mrs. S. 8abayan 
European Space Agency 
8-10 rue Mario-Nikis 
75738 Paris Cedex 15 
France 


