
.'t
I 	 esa NEWSLETTER 

NO, 13 	 MAY 1982 


TABLE OF CONTENTS 

Observatory Cont roller 's Message 2 


A new task for t h e Vi ll a franca Station 3 


AIYOUEEE a t Apogee 5 


IUE IMAGE PROCESSING NEWS 6 


XXIV: 	 Implementation of new High Resolution 8 


Software: Summary of Output Products 


XXV 	 Implementation of basic improvements to 14 


Extraction of High Dispersion Spectra 


XXVI: 	 Automatic registration of the extraction 32 


Slit with the Spectral format 


Tape f6rmat of IUE merged Log as supplied by VILSPA 37 


Exposure time for IUE spectra / Workshop Proceedings 40 


Taxi fares in Madrid 42 


G.O. proposals approved by ESA-SERC: fifth round 43 


G.O. proposals approved b y NASA fifth round 57 


Log of VILSPA i ma ge s (Nov . 1, 1981-Feb. 28, 1982 ) 68 


Errata Newsle t ter N° 9, page 11 95 


IUE ESA Newsletter 

Editor W. Wam~teker 
Published by The E8A IUE Observa tory 

Apart ado 54 06 5, Madr id , Spain 
Telephone: (1 ) 401- 96 61 Telex: 42 55 5 VILS E 

Typing C. Ramirez Palacios 
Drawings J. Garcia Palacios 



- ., <

OBSERVATORY CONTROLLER ~ESSAGE 

A new year of IUE observations, the fif th, has just 
started : 162 accepted programmes (see p a ge 42) h ave been 
successfu lly scheduled up to mid-Apri l 1983. A change i n 
this y e ar's schedule that you may notice, is the disappear 
ance of t he alternation of SERC and ESA programmes, t his 
change results from the new agreement betwee n the two 
Agenc i e s (see ESA IUE Newsletter ¥ 1 2). Al s o t he SERe 
Re sident Astronomer is now fully integrate d in t he Observa
tory t eam. Hence, SERe astronomers might be tra ined from 
now on by BSA R.A.s and Users migh t he a ssisted by the SERC 
R.A. during their observing run. 

As p r eviously a nnounced , a new version of the Image 
Proces s i ng Software has been installed recentl~' (.March 11, 
1 98 2) at VILSPA. The major change conce rns the e xtraction 
of high dispersion spectra which i s described in detail i n 
this Newsl e tter. On the same subject, a completely rev ised 
version of the I UE + VILSPA Us e rs' Guide - Vo l . II, Image 
Processing , has just appe ared. It will be distributed to 
all IUE Us ers and later will be a vailable on r e quest. 

Recen t visitors will have noticed a new antenna being 
build at the Station: it is the EXOSAT dish which is now a lmost 
ready , a s is its control centre i n ESOC, Darmstadt. With t h e 
planned launch window for EXOSAT of October-November 1982, we 
have already b e en able to schedule s ome simu l taneou s or c oor
d i nated IUE-EXOSAT observations. At the mome nt these p ropo 
s al s have been scheduled i n a block during qarch~April 19 81. 
b ut l ater t hey will have to be rearranged since the EXOSAT 
constra i nt s are more stringent than those of IUE. 

By t h e t ime you read this the 3rd IUE Conference wil l 
already h a ve taken place in Madrid : I hope it has been an 
excellent opportunity to learn inte resting and new results 
and to spend a p leasant time with o ld and new friends. 

P . Benvenuti 



- 3 

ANEW TASK FOR THE VILLAFRAN CA STATION: 

THE MA RECS PROGR AMME 

The MARECS programme covers the development, launch a nd 
in-orbit operat i on of communication satellites to be inte
grated in a global marit ime communication system. 

ESA's involvement wi t h Mari time Satellite developme nt 
dates from 19 73. The s atellite whose development was agr eed 
at that t i me wa s MAROTS. It was based on re-using the 
satellite bus of t he OTS satell ite together with an L-band 
payload being developed. 

Discussions concerning t h e use of ~ROTS as an operational 
satellite first took place during 1976. At about the s ame 
time, ESA decided to deve l op the operational European c ommuni 
cation Satellite (ECS ) system, for launch by an Ari a ne launc h 
vehicle. It was decided to redirect the maritime satelli t e 
development to tak e advantage of the greater capacity of the 
ECS bus. This resul t ed in the change in the name o f the sat e l 
lite from MAROTS to MARECS. During 1977 ESA took a no ther maj or 
technical and fi nancial decision to change the f requenc i e s to 
4/6 GHz to achieve c ompatibi l ity between MARISAT and MARECS 
communications sys t ems . After fur t her d i scus sions a f ina l 
proposal to I NMARSAT was made in May 1980, offer ing the lease 
of the communications capability of two MARECS satel lites 
(MARECS A& B) in o rbit , t ogether with assoc iat ed s pa c e craft 
control facilit i e s and operati on for a 5 year period . A 
contract to t ha t effect was signed between I NMARSAT and ESA on 
27 November, 1980 . 

OBJECTIVES AND MISSIONS 

The MARECS sa t e llites are to be used in a g l obal c ommuni
cation system, which i s configured to provide high qu al i t y 
full duplex , rel iable rea l - time voice, data and teleprinte r 
services between ship earth stations and coast-earth statio n s 
with automatic connections to the terrestrial network. 

Satellites services wil l b e provided by I NTELSAT and 
COMSAT GENERAL which are complementary to the MARECS space seg
ment and constitute a glob al Mar i t i me cOMmunication s s y stem. 

The 	services to b e provided are: 

a) 	 A telephone ser v ice wi th access to the i nternat i onal 
public telepho ne network. 
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b) A telex serv ice . 


c) A provision for priority messages for maritime distress 

safety. 

d) Relaying low b i t-rate d i stres s messages . 

e) Broadcasting of we ather foreca s t s a nd news summaries. 

Further communication services may b e i n t roduced at a 
later stage. 

GROUND SUPPORT FACILITIES 

The space segment ground support facilities cons i st of: 


An Operations Control Centre (OCC) at ESOC, 


ESA VHF network, 


On-station network operated on a 24-hour basis: 


One C-band/L-band terminal, located at Villafranca 
(Spain) capable of handling one MARECS satel lite. 


One C-band/L-band terminal, located at Ibaraki (Japan) 

capable of handling up two MARECS satellites. 


A facility at Redu (Belgium) to back up the Villa franca 

station. 


A communications network connecting these f ac i li t ies 

to the OCC. 


The facilities perform the following f unctions: 


collection and processing of angular and ranging da~a, 


monitor the performance of the system, 


con t rol the satellites 


payload monitoring. 
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IUE IMAGE PROCESS ING NEWS 

1. USER 'S GUIDE 

The second vol ume of the I UE + VI LSPA User 's guide, 
entirely dedicated to t he p r oj e ct image p r o c e s s ing (I UE SIPS ) 
is ready. 

Detailed des cr i pti ons o f a ll s i gni fi cant steps in the 
reduction procedures f or s p ec t r a ob tai ned wi th t he I UE s pec t r o 
graphs are i nclude d . Ex ten sive i n f ormatio n i s also s upp lied 
on t he nature of the outpu t f o rmats . Al l mo d o f ica tions made to 
IUESIPS affec t ing either t h e ou t pu t f orma t o r the s cientific 
conte n t of the output products , are descr ibed and i mp l ementat ion 
dates are given. 

The format is t h e same a s t h e 1s t edi t i o n of t h e IUE+VILSPA 
User's guide. Since t he ima g e proce s s ing change s a nd impr ove
ments have been a lwa ys documented in the News l etters, t he User ' s 
guide will not be sent to a l l r e c ipi e nts lUE ESA Newsle tter. 
It will be s e n t to all t he Europea n I UE G. O. 's of t h e pas t two 
years. Anybody else can req u e s t a c opy f rom L. Bi a nc hi . 

Further updates of the image pro c e ssing will c ont i nue to be 
documented in the IUE Newslett ers , as u sual. Howeve r when major 
changes to I UES I PS wi l l occur, updates to t he Us er 's guide will 
be made to be inserted i n t h e norma l User' s g u i d e b inder. Up
dates wi ll be announced in the IUE ESA News l ette r , and wil l b e 
available upon reque st. 

2 . LWP CAMERA 

As announced in the IUE ESA Newslette r N° 11, p . 12, the 
LWP camera is now ava i lab l e for u s e t o the Gues t Obser vers . 
The circumstances under whic h t his camera c an b e o per ate d , 
i.e., the camera managemen t policy and the re l a tive c ompariso n 
with the LWR camera p e rformance ar e summar i zed i n t he quo t e d 
Newsletter, and described in d e t ai l i n t he "User's guide f o r 
the LWP camera". 

As from March 1 1 , 19 82 , LWP high and low dispers i o n ima ges 
are processed at VILSPA and a f u l l proce ss output package is 
delivered to t h e G. O., s imilar to that f o r t he two o ther cameras 
normal l y used. Howeve r, no ab s olute calibrat i o n is a vailable 
yet for the LWP low r esolution spec tra, s o the 6th rec o r d o f the 
G.O. tape 4th file (e x t rac ted spec t rum fi le) is pro v i sio nal l y 
set equal to the previous r e c o r d ( 5t h r ecord or u n -calibrated 
net), as a dummy ca libratio n o f S A- 1 = 1 is appl ied. 



The absolute energy c a librat ion for this camera is being 
prepared. 

As pointed out in the quoted " User's guide for LWP c ame r a " 
the LWP camera has a better signal t o noise ratio tha n the LWR 
for A > 2400 ~, and it is more efficient than LWR i n t h e region 
around 2800 A. The fact that t h e FN va l ues of the e x trac t e d 
spectrum in the LWP camera are l ower than those of LWR spectrum 
with comparable exposure time i s only due to the choice of an 
internal scaling factor in t h e IUESIPS. The user should also be 
aware that background and the spectrum might have negative 
values in a port~on of the wave l ength range. These nega t ive 
values are of course eliminated by the backgr ound sUbtraction. 
The linearity, with the present ITF's, seems to b e at least as 
good as for the other camera. 

3. 	 OTHER CHANGES 

a) 	 As an option for t h e Guest Observer, a bright spot detec
tion program can be passed over the raw image. The standard 
threshold used for detection (after median+mean filtering ) 
is 90.0. The result will be a flagging of the bright spot 
pixels on the spectral files (s = -300) and on t h e plots 
(sign" < 1 > "). This option is valid for a l l cameras 
and dispersion mod e s. 

b) 	 For both low and high dispersion images, temperature and 
time corr ection o f t he reseau marks and dispersion constants, 
as described in " I UE data Reduction XXI", (Thompson et al " 
1982) have b een ins tal l ed i n t he Standard Image Processing 
at Vilspa since March 11 , 1982. 

c) 	 For the LWR c amera (both low and high di spersion ) a micro 
phonic noise detection is applied since March 11, 1 98 2. 
The affected poi n t s are marked wi th a * in the p l o ts a nd 
they are assi gned a quality f actor of -220 in the G. O. tape. 
When micropho n ic noise is detected, the following me s sage 
appears in the i mage label: 

PINGj MICROPHONIC, AFFECTED LINES: .....•.... 

and the lines affected are indicated. 


The method for detecting microphonic noise is the one 
described by K. Northover i n t h e ESA IUE Newsletters N° 11. 
However, since the f requency of the interference is varying 
along the line , only f lagging of the affected points is 
performed but no corr e ction i s applied. 

The threschold adopt e d allows the flagging of the lines 
containing an i nterference with peak to peak amplitude greater 
than 8 DN. 

L. Bianchi 

REFERENCES: 	 Thompson , R.W., Tur nrose, B.E. , Boh lin , R.C. : 
1982, As t ronomy Astrophysics, 107, 11. 



IUE DATA REDUCT I ON 

XXIV. 	 Implementat i on of Ne w High Dispersion Software: 
Summary of Output Forma t Ch a nges 

Memo XVIII of the IUE DATA REDUCTION ser i e s ( ESA I UE 
Newsletter 10 ' &\.12, J anuary 198 1 ), describ ed the intr od uction 
of the new low di spe rs ion IUESI PS softwa r e. The p r e s ent 
memo announces t he i mp leme n tat ion of t he cor r e s ponding new 
high d i s persion I UE SI P S soft ware (PHOTOM, SPECHT, SORTHI, 
and POSTHI) on Nov embe r 1 0 , 1981 a t GSFC and Ma rch 11, 1982 at 
VILSPA and summari z e s t he c hanges in t h e output products 
as s ociated with the new softwar e . Part i c ular attention 
should be paid to the i nc r e ased r ecor d lengths of e x tracted
spectrum files o n Gu es t Observer tapes ( i tem 6 b elow). This 
expanded r e c ord size (equa l to that o f the new l ow d ispe rs ion 
softwa r e) accomoda tes t he inc reased number of spec t rum sampl e s 
produc ed by the n ew s ofwa r e i n order t o r eal ize t he f u l l reso
lution capabilities of the i nstr ument. De t ai ls of t he evalu
ation of the new h i gh disp ersion softwa r e and a compa rison 
with the relevan t chara c t e ri s t i c s of the old so f t war e are 
given in memo XXV o f th is series (see p age 1 2) . 

1. There is no geometr ically corr ected image produced wi t h 
the new soft ware. I n s t ead, a pho t ometrically c orrec t e d is 
produced in the orig i na l dis t o r t e d r e a dout fr a me of reference. 
The geometri c d istortion i n the d e t e c t o r s i s accounted for 
implicitly by us ing t he r eseau g r i d to l oca te t he pos i t ion in 
the raw (distorted ) image for photometr i c correct i on or extr a
tion. This procedu r e a void s the smoothing of t he no n- l i n e ar 
raw images in t he GEOM step of the o l d s o ftwa r e. The second 
frame of the reduced Pho t owrite f ilm s heet.s showi ng t h e supe r 
posed dispersion overlay a f t e r spectral regi stra t i on is a raw 
image, and the third f r ame i s t he pho t o metr i c a l l y correc t ed 
image with no geometric correctio n . 

2. The photometric corr e ction is pe r f o r med on a p i xel in the 
raw image by spatially i n t e r po lating within t he e Xisting 
Intensity Transfer Func t ion (rTF) a t t h e appropr i ate point . 
Pixels outside of a circu l a r r egion encompa ssing the us e f u l 
spectral data are lef t unchange d as raw DN va l ue s . This 
region is precisely c irc ular i n t he geometrically corrected 
frame of reference, a nd on l y a pprox i mately circular in the 
raw-image frame of re f erenc e. 

3. Th e coding of t h e halfwor d p ixel values in t h e pho t o 
metr i cally corrected i ma g e f i l e (PI ) h as b e en changed to 
accomodate t h e mor e e xtens i ve fl agging s y s tem for e xceptional 
pixels, wh ich is a lso used i n t he new l ow di s p e rs i on s o ftwar e. 
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The coding system is such t hat the val ue of each halfword 
pixel Fima e i n t he PI fi l e i s u sed to flag t he special cases 
of extrap01 ation, saturati on, and no photome t ric correction. 
Tabl~ 1 of memo XVI I I conta ins (FN) and coded values Fimage' 
see ESA Newsletter N° 10, page 22. 

4. Gross s pectra a r e extrac t ed from t he photometrically 
corrected image using a slit wi t h a length whic h depends on 
order number fo r t he po i nt- s our ce reduction mode. Getails are 
given i n memo XXV (page 1 2 o f t his newsletter). 

5. Backgr ound spectra are ext racted exclud i ng reseaux, 
microphoni c no ise in LWR r or s atur ated p i xels, as is now done 
in the new iow dispersio n software . Al so, t h e order overlap 
problem i s r educed a s d isc u ssed in memo XXV. 

6. Th e extr acted spectrum file (referred to as MERI) has an 
increased data record length of 2048 bytes, accomociating up 
to a tota l of 10 22 pOints per order. Otherwise, the spectral 
data records are i n the same format as before. 

7. The sca le-fac t or record (" r ecord zero") in the MERI 
file has a n e x panded format defined b y Table 1. Note that this 
scale-fac t or record contains s i gni ficantly more entries than 
that g e nerated by the old so f t ware, although neither the loca
tion nor t he mean i ng of any pre vious l y-exist ing quantity has 
been changed. Not e also that several items have been e i ther 
added or more complet ely explained since the implementation 
of the expanded scal e-factor record in low d i s persion described 
in memo XVI II. Table 1 shou l d t herefore be considered to 
reflect t he current conten t of t he scale-factor recor d under 
the new so f tware f or both high a n d l ow di spersion; entr i es 
which are dispers i on-dependent are so marked. 

8. New data qu a l ity flags (epsilons) consistent with those 
used in t he low di sper sion software are defined in Table 2 . 
Note tha t the epsilon value is no longer the Slli~ of a positive 
term, and a negat ive term for spec i al cond i t ions, as in the 
old softwa r e . Also , note that if more than one of the negative 
epsilon condition s occurs, t he mo s t negative f l ag i s used. 
Since res eaux , micro phonic noise in LWR, and s aturate d pixels 
are not u sed in t he background dete rmination , t hey are not 
flagged i n t h e b a ckg r ouna on Cal c omp plo t s nor in the MEHI 
tape fi l e if t h e gross s pectrum itself ~s not ~ffected. 

9. Assig ned waveleng t h s d iffer in two ways from those produced 
by the old software! 

a) Wavelen g ths a r e first reduced to a hel iocentric frame 
of r e f e r enc e on the basi s of the target coordinates and 
time of ob serva tion. The tihle of the midpoint of obser
vation used for this reduction is l i sted in halfword s 9
12 of r e cord . zero (see Table 1 ) and in the proces s i ng 
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history portion of the alphanumer i c h e ader label of the 
MERI file ; l i k ewi se, the target coord inates used are 
listed in halfwords 45-50 of record zero and also in the 
image label. The software wh ich uses these data to 
calcul ate the velocity components of the ear t h a nd IUE 
in a rig h t h a nded rectangu l a r e quatorial coordinate system 
(+x i s toward vernal equinox, +z is toward the north 
c e lest i al pole ) was descr i b ed i n memo XVI of the IUE DATA 
REDUCTION s er ies in NASA I UE News le t t er N° 10, June, 1980. 
Th e se computed X, Y, Z ve l oc ity coordinates are given in 
both r e cord zero (ha lfwords 51 -56) and the image label. 
F i nally , t he actua l ne t r a dial veloc i ty corre~tion, which 
is added to t h e extrac ted wav e length s to obtain the 
heliocent r ic wa vel e ngt h s c al e , is g iven in h a l fword 57 of 
reco r d zer o and in t h e ima g e l abel . A pos i tive net radia l 
ve loc i t y correct i o n indic ate s a net approach of the IUE 
detector toward the target. 

In the case of spectra extracted from WAVECAL images, no 
heliocentric correction is applied. 

b) 	 The vacu um-to-air wavelength correction is then applied 0 

conS istently in a ll cameras for A (heliocentric) > 2000 A. 
Previously , only data from t he l o ng 'trJavE!length spectrograph 
(cameras LNR and L'NP) were so conver 'ted. 

10. Net ripple-correcte d fluxes in the MERI file and as plotted 
have been fi l tered us ing the 7-point " op timal" filters discussed 
in memo XXV to condition the ~oise inherent in the raw IUE 
images. Furthermore, the ne t ripple-correct.ed fluxes are now 
set to zero at the end s of each order, i.e., when: 

2IA - Ac i > ( 2 • 6 • K) / TIm 

where: 

K = r ipple constant 

m = order number o 

AC= bla ze wav e l engt h (=K/m) in A 

A = wave l ength in ~ 


11. The Ca lcomp p l ot of the gross and s moot h ed back ground 
spectra at 1 0 A/ inch incorporat e s a 2-point box f iltering 
of adjacent extracted points ~o reduc e plot ting t i me and 
avoid paper tearing. 

The informat ion contained herein, along with that pertinent 
to t he new l ow di spersion software; will be incorporated into 
a version 2.0 o f t h e IUE Image Proce ssing Info rmation Manual. 
The presen t summa ry is designed simply t o ide nt i fy cha nges in 
the format and s ignificant content of output products. 

B. Turnrose 
R. Thompson 
R. Bohlin 

http:ripple-correct.ed


ITEM (16-bit halfword) 

1 * 

2 * 

3 * 

4 * 

5 * 

6 * 

7 * 

8 * 

9 
10 
1 1 

12 

13-16 

17 

18 

19 


20 *** 

21 * 
22 * 
23 * 
24 * 
25-28 * 
29-32 * 
33-36 * 
37-41 * 
42-44 

45 

46 

47 

48 

49 

50 

51-53 
 ** 

54-56 ** 

57 ** 

1 

- TABLE 1 

FORMAT OF RECORD ZERO 

(scale factor record) 

QUANTITY 

Zero (For Record #0) 

Nlli~er of poi nts in record (now 1022) 

Mini mum Wavelength (truncated to nearest ~) 

Maximum Wavelength (r ounded to nearest ~) 

Number of orders present 

Came r a Number 

Image Nurilber 

Number of records per group (i.e. per order) 


Year ~ 
Hour 
Min 

Date as above for Time of Image Processing (GMT) 

Target Aperture (1-large, 2-small) 

Total l i ne shift (pixels x 1000) 

Total sample shift (pixels x 1000) 

THDA X10 (OC) used for reseau correction (normally 

at the t i me of read) 

Mi nimum FN for Gross 

Maximum FN for Gross 

J for Gross 


Day Number of Midpoint of Observation (GMT) 

Where actual FN = data on Tape x J x 2-~ 
K for Gross 

as i n 2 1-24 for Background 

as in 21-24 for Net 

as in 2 1-24 for Absolute Net 

Spares 

Mi n , sec, ros of exp in Target Aperture (not implemented) 

Hours 
Mi nutes Right Ascension of Target 
Seconds x 10 
Degrees } 
Ar.c Minut e Declination of Target 
Arc Second 
VY. ' h' VY 'h' VZ th - veloci'ty of earth inear'C ear;:. • ear 
celestial coordinates (km/s x 10) 
vx " VY t' VX t - same as 51-53 for rUE at sa'c sa sa 
Midpoint of Exposure 
Net velocity correction ~pplied (kro/s x 10) 

Existing- Quantity under old software* 

** High Dispersion Only 

*** Not used to correct: Teseau positions for the LWR or LWP cameras 



- 12 

FORMAT OF RECORD ZERO 


ITE1-1 

58 
59 

60 
61 

62 

63 

64 **** 

65-70 * 
71-102 
103-202 * 
203-302 * 
303-402 * 
403-502 
503 

504 

505 

506 

507-510 
511-538 
539-574 
575-1024 

(continued) 

QUJl..NTI'I;Y 

O;nega angle (degrees x '10) - (zero in High Dispersion) 
:li1avelengt.h Scalil"lg Factor (== 5 for Low Dispersicn , 
t:: 500 for High Dispersion) where actual A== (A on tape) / 
(Scal e Factor) + Ao 
Background Slit Heig;lt. ) " . , 1

""... _ ~ Low Dlsperslon on y
Backgro~nd ~~sC.ance Hom! (ixels * 100)
dlspersl0n ~lne ) p 
~ispersion Constant Shift (0 == no shift, 1 == auto shift, 
2 == manual shi ft) 
Brigbt spot Removal s:'hreshold DN for weak, long expo
sures (to be implemented) 
THDA x 10 for dispersion constant correction (normally 
a"t the time of the end of exposure) 
Spares 
For use of IUE Regional Processing Centers 
Ao, offset wavelengths for each order 
m, order number for each order 
N~~er of extracted data points in each order 
Slit height for aacn extracted order (pixels * 100) 
Sign + First 4 digits after decimal dispersion 
constant A1 
Sign + Second set of 4 digits after decimal of 
dispersion constant A1 
Si gn + Third 4 digits after decimal of dispersion 
constant A1 
Exponent (including Sign) of dispersion constant A1 
where: A1 == litem (503) x 10- 4 + item (504) x 10-8 + 
item (505) x 10- 12 x 'iO ** (item (506»1 

As above, for dispersion constant A2 
As above, for dispersion constants A3 through A9 
As above, for dispersion constants B1 through B9 
Spares 

* Existing Quantity 
**** currently not used to correct dispersion constant for the LWP cmnera 



EPSILON 

100 

-200 

-220 

-250 

-300 

-800 

-1600 

-3200 

- 1 3 

- TABLE 2 

DATA QUALITY FLAGS (EpSILONS) 

CONDITION 

No special conditions 

Extrapolated rTF 

Microphonic noise 

Filtered bright spot * 
Unfiltered bright spot * 
Reseau in spectral extraction region 

Saturated pixel or maximum ITF extrapolation 

Pixel outside target ring (low dispersion 

line- by-line file (LBLS) only) 

* Feature to be implemented in the future, to flag bright

pixel artifacts. 
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XXV. 	 Imp l ementation of Bas i c Improvements to Extraction o f 
High Dispersion Spectra 

Effective Date: 	 Nov. 10, 1 9 81, at GSFC 
Mar. 11, 1982, at VILSPA 

SUMMARY 

The new software package fOT extraction of high-d i spe rsion 
IU£ spectra has been implemented in production data process ing, 
efFective dates given a bove. The photometric correction o f IUE 
images in high di s persion is now done with the same technique
used i n the new low-dispersion software, which became o pera t ion
al on Novemb er 3, 198 0 at NASA a nd o n March la, 198 1 at VILSPA. 
As is the case in low d ispe rsion , the singh:: most importan t 
improvement in high d ispers i on i s an increase in apparent 
resolution, achieved b y doubling the number of points at which 
a spectrum is sampled. Numerous other benefits are found in 
the new software, which improve the quality of the extracted 
data and m~ke i t s inte rpretat i on more straightfo~Nard. For 
example, a variable sli t height i s used for the data extra ction 
to optimize the photometry and signal-to-noise at each order, 
wavelengths are corrected for the motion of the earth and the 
IUE satellite to a he l iocentric reference frame with air wave
lengths used cons is t e ntly longward of 2000 ~, the essential 
documentation in the headers is expanded, and the flagging of 
anomalous data points is upgraded. 

1. INTRODUCTION 

The new software in low dispersion ~s described by Bohlin, 
lindler, and Turnrose (1981) and Turnrose, Bohlin, and Lindler 
(1981). The photometric correction in h igh di spersion is now 
done using an implicit geometric correction rather than the 
explicit techniques of t he old software, j u st as is the case 
for low dispersion. The photometrically corrected image is in 
the original distorted frame of the raw image. The full reso
lution is still preserved and the no i s e can be treated uniformly 
rather than being suppres s ed non-uniformly by the old bi-l i near 
interpolation used to r e sample the data onto the square grid of 
13 x 13 reseaux. In order to extract the spectral information, 
the dispersion constants for the geometrical.ly correct s pace 
are implicitly adjusted for the kncwr. disto:ction in the IUE 
CaIreras in order to associa te the c orrect wavelengths with a 
spectrum in the distorted frame of reference:. A measure ment 
of the spectral flux is extracted for every diagonal row of 
pixel s , which are al l within 1 0 0 of t h e perpendicular to the 
disper s ion direction. The o ld software s ampled only half as 
often with an effective slit wi dth double the 0.7 pixel (1 
pixel = 37 11m) s pacing of the new software. The old extract ion 
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had a non- unifo rm spac ing, where ab o u t every fifth point 
was s p a c e d on l y by one-hal f t he no r mal amo unt a nd also 
resamp l ed pa rt o f the s a me data repre sented in the previous 
pOint. 

Duri ng the course of thi s revision to the IUE production 
software, it ha s been po s s ibl e t o incorporate several impro
vements into t he o l d high dispe rs ion extractions . Only the 
differenc e between the o ld s o f tware , as it now stands, and 
the new so ftwa r e wi l l b e d isc u ssed here. In order to make 
the o ld ver s us n ew c ompa r iso ns, the old data has been 
rep rocessed wi tn a ll t he improvements in that system, so that 
the reader s hould exerci s e caut ion in interpreting old data 
on the basis o f t he quality o f rep r ocessed spectra. A detailed 
history of pas t c h a n g e s t o IUE p roduction software is in 
Turnrose and Harvel (19 81 ) and Turnrose, Harvel, and Mallama 
(1981). For some details o f t h e new software not covered here 
see Lindler and Bohlin ( 1980). Section II contains the 
documentation of the i mp rovements in apparent resolutioni and 
Section III detai l s the optimization of the new slit heights, 
which vary with o rder number. Section IV quantifies the 
increase in no ise that h as accompanied the removal of the 
artificial smoot h ings o f the old extractions and explains the 
effects of t wo rec ommende d filters. The verification of the 
photometric pro per t ies o f new spectra relative to old spectra 
is in Section V. Fina lly , Section VI su~~arizes the other 
improvements rea l ized with the new system. 

II. IMPROVEMENTS IN VISIBI LITY OF NARROW FEATURES 

A major advantage of t h e new software is an increased visi
bility of narrow f e a tures, achieved by avoiding the geometric 
resampling, by using a narrower slit width, and by more 
frequently samp l ing the spec t ral i mage. Figure 1 illustrates 
the improvemen t seen i n the c a s e o f closely spaced line pairs 
from a Pt-Ne s pectr um of the I UE wavelength calibration lamp. 
Two emission l i ne s a re s hown in each of three separate spectra 
for both came r as in orde r to demonstrate the basis consistency 
of the data. Th e i mproverr1ent in resolvability is more marked 
in LWRi but in all c a ses l the peaks are higher and the valleys 
between the emi s s ion l i nes are lower in the new extractions. 

A. Special Warning on Corr elated Camera Noise 

The pOint- t o-po i n t n oise is increased somewhat by ·the new 
software as exp ec t ed becaus e o f t h e omission of the filters 
applied in t he old sof twa re (see Section IV). However, 
another probl e m a rises occa s i o na l l y that was effectively masked 
by the old reductio n b u t can b e seen clearly in the S~~ 10253 
spectrum in the 1 4 9 3 Areg i o n as a tremendous oscillation of 
the signal by about ± 100 percent. The original data images 



suggests the presence of a n ele ctronic ins t ability, beca us e 
a number of pixel s along one d iagonal are all h e avily e x p o s e d 
(black). Along the ad jacent d iagonal lie lightly exposed 
pixels, and this p a ttern of light and b l ac k d iagonals r epeats . 
One can imagine the fo l lowing e xpla nation for t h i s unfortunate 
situation, where the readout b eam of the SEC vidi con has 
suffe red a perturbation perpend icular to t he s can path. The 
readout will be light o n an upwa r d s\oling and black on t he 
downward. On the n ext scan l ine down in t he r ead o u t r the re 
will be excess charg e where the previous s c an o s cil lated u p 
and a deficiency where t he downward mo t i o n of the perturba t i on 
encroached on t he normal ly und isturbed char ge of t he next l i ne . 
Hence, the observed pattern in the image is created and is most 
evident in the adjacent diagonals of an extracted spec·truro. 

An astronomer will often be able to recognize the c a me ra 
noi se as a checker-board pattern on t h e photowr1te i mage with 
different spatial exte nt than the spectrum of the taZ'ge 't. ob j e c t. 
Various filters can be used to improve ~he cosmetic appearance 
of the correlated camera noise at t he expense of some resolving 
power in unaffected regions of the spectrun. Figure 2 shows 
the effect of two different filters on the correlated noise of 
SWP 10253 and the completely resolved line in LWR 8918. One 
filter is a two point average of every pair of points plotted 
at the average wavelength. This is equiva l ent to ext racting 
the data with an artificial slit of t wice t h e wid t h and i s 
similar to the old software, but with less smoothing and a 
highe:r sampl ing frequency. The other smoothing shown in 
Figure 2 is for the narrower "optimal " fil t er of Section IV. 
The optimal filter does not appr eciab l y degrade the resolva
bi1ity from that of Figure 1, but a fil ter as wide ~s two 
points is need ed to significantly suppress the correlated 
camera noise. 

III. OPTIMAL SLIT HEIGHTS 

The old software extracts spectra from the ::UE image with 
a fixed artificial slit of effective height of about 6.4 
pixels for point sources and 9.2 pixel s for extended sources, 
while the new slit heights are allOWed to vary with order 
number to account for char!ge.s in t h e width .. separation, and 
residual geometric distortion ( "wiggles") or each order. 
For point sources, the slit height should never exceed the order 
separation, which reaches a minimum of 5.25 pixels in SWP 
(Turnrose and Bohlin 1979). l'mere the ordt~rs are well separated , 
the optimal slit height is deterr(LL"led by the trade-off between 
excessive noise and photometric preCision. The considerations 
in determining- the- optimal slit: heights for the new software 
are outl ined below for the separate cases of point and extended 
sources. 

0 
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A. Point Sources 

The underlying p rinc iple guiding the determi nation of the 
slit height is t hat t h e shortest sli t compat ib le with a 
reasonable photometr i c stability s houl d be used . The use 
of short slits minimi zes the contamination of the gross 
spectrum by background noise , a fac 'c which is particularly 
sing'ificant for long exposu r e s and weak s i gna l levels, where 
the effect of bright spots f al ling wi t hin the extraction slit 
is the wors t. On t he other hand , the u se of sl i ts which are too 
short exacerbates the sensitiv1ty to irregularities in IUE 
iamges and compromises the photometr i c stabi lity. Suchirregu
lari ties include t h e var iation i n the width of the h~g~ disper~ 
sion orders. Schiffer (198 0) s hows the full width at half 
maximum (FWHM) o f the ech el le order s in SWP point source spectra 
to di ffer by at least a f actor o f 1.5, where the long wavelength 
(low) orders are the widest. A s econd irregularity is that the 
orders are not truly straight but possess ~wiggles" even after 
the geometric correction with temperature effects removed 
(Thompson , Turnros e , and Bohlin 1982). The third irregularity 
is residual dif ferent i al registration perpendicular to the 
dispersion direction: i.e. i f the orders at one part of .the 
tube are perfectly registered with the dispersion relations, 
the orders at dista nt parts of the t ube may be misregistered 
by amount s as large as IV 0.5 pixe l in a way which is systa"11atic 
with order number but variable in sign and amplitude from 
image to image. 

The approach taken in the new s oftware is to register the 
images accurately i n t he short wavele ngth regions of t he higher, 
more closely space d orders , whe re sl it heights are limited by 
the order s epa ration and where t he leVel of the extract ed 
background signa l i s cri tica lly dependent on the registration. 
To compensate fo r the thr ee l i mi ting factors (order width l 
wiggles, and di ff e rential shi f ts) at the lower orders, the slit 
heights are i ncreased. 

To deter mine the proper sl it h eight s , a ser ies of tests 
was cond'-lcte d o n t he i mage SWP 10306 , a 6 s econd expos'C.!," e through 
the large a per t u r e o f the star e ta UMa . B:-.~tractions were made 
wi th a number of sli t heights ran ging' be-twee n 5 and 8 pixels 
and with register ed and misreg~stered (± 0.4 px) extr actions to 
simula t e t he effects o f variable, d iffer ential r egistration. 
In analyzing t he da t a, net s pectra we r e binned into con t iguous 
segments, t ypically 9 s uch bins per order . The shortes t slits 
are identif i e d consistent:. ~"i -ch the constraint of a maximum 
photometric error of 3 percent in a ny single bin bebvwen re
gistered a nd mis r egi s tered extractions . F i gure 3 i llustrates 
the observed bahavior o f the 8 bins used f or order 63 in SWP 
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10306. As can be seen, t he effects of signal loss due to 
misregistration i nc rea se with decreasing s l it h eight. At 
the high orders C~ 100 a nd h igher) t he beha vior (not illus
trated) is different, with l ittle change with slit height 
but drastic changes with regis tration due entirely to changes 
in the derived background level . Part icular attention was 
paid to those low orders k nown to exhibit sUbstantial wiggles. 
The final slit heights chosen increase linearly from a va lue 
of 5 pixels at order 125 to 7 pixels at order 68, and then 
linearly to a value of 10 pixels at order 66. Th ese heights 
are sufficiently liberal to allow for the b ehavior of those 
orders not explicitly analyzed aDd to allow for unexpectedly 
severe differential registrations. Therefore, the photome~ric 
precision of extracted spectra should not be compromised by 
more than 3 percent by our choice of sl it heights . These sl it 
heights have been adopted for use in both t h e SWP or LSR 
cameras, paint-source reduction mode y and supercede the 
unnecessarily long slits o r i g inally planned fo r the new soft 
ware (Turnrose and Bohlin 1979). Note t hat for orders 86 to 
125, the new slit height is less than that (6.4 pixels) used 
by the old software, and for orders 66 to 85, the new slit 
height is greater than the old. 

B. Extended Sources 

In the case of extended sources . similar cO:lsiderations 
apply, although ~he width of the large aperture perpendicular 
to the dispersion (~ 7 p ixels) necessita t es a differen t approach 
-to the problem of c hoo s i n g the slit heights at the closely 
spaced orders. The need to keep the slit heigh t shorter than 
the order separation is outwei g h e d b y t he need to lTleasure 
substantially all of t h e sl ux , p articul arly since many extended 
objects are emission- l i ne s ourc e s f o r wh i ch continuum cor-ltami
nation from a djacen -'c o rders is unimportant. 

Analyses s ~milar t o those d escribed in section III A were 
performed f o r a series o~ s li~ h e ights r a nging from 6 to 11 
pixel s. Th e primary data we~e oDta i ned from l OO - minute 
exposures of t h e Orion NebuLa, SVW 107 44 and LWrt 94 27 , for 
which n e b u l ar c Oi1t i nuum is pre sent. From thes e da ~a a1 

constant s l~t heigh t of ~ O p i x el s f or a l l ordeTs wa s c hosen 
This va lue is s l ~ghtly ~ ar0ar tha n t h e 9.2-pixel s lit us e d 
in the old sof twa r e ; e xtending -c:::he sli '.: -to 11 pixels inc r eases 
t he mea s u red net s i gna l b y l abs than 1 percen~ . As a check, 
the net emiss i o n lines fl uxes ~rom ~~e ~a sky backg~ou~d and 
t he lines cf t he p lan etary ne!Yula NGC 7 66 2 were a n a lyz ed o n 
sw'P 6 468 and u ·ti( 5 546 t o c.or:cobora'te t h e choi ce of a 1 0 -- pixel 
slit h eigh t. Note t h at ~~i3 choice o f a constant lO-pixel 
sl i t h e i gh ':: for e x t ended SOUTce s diff e:r.-s irom t h e sli~c 
origi nally pro pos ed ~n ~~rnrose and Bon lin (197 9) . 
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IV. NOISE CHARACTERI STICS 

A. Cornpar i s on o f New So f t wa re wi t h Old SoftvTare 

As mentioned in earlier sections, the old lUE reduction 
softwa re performed an explici t geome t ric correc t i on consisting 
of a hi-linea r resampling t o ma p t he r aw p ixels onto a grid in 
which ~he reseau ma r k s are c orrected to the proper square grid. 
One problem wi t h thi s techniqu e is t hat pixel-to-pi xel noise 
is smoothed: non - uni formly. In some protions of the image, the 
resampling f al l s b e t ween p ixe l s . I n the former locations, the 
raw sa~ple v a l ue s are u nchanged , wh e reas in the latter regions 
the s moothing supp resses t h e h igh f requency noise. Because some 
regions, the s moothing s uppresses t he high frequency noise. 
Because some regi ons of t h e I UE detectors have ~ittle geometric 
distortion a nd b e caus e t he i mage is resampled to the same 
nominal size, t he phase o f t he b i-linear resampling changes 
slowly with resp e c t t o t he pixel size, thus producing alter
nating bands o f noi s y and smoo t hed data in a geometrically 
corrected image. Th i s non-uniform signal-to-noise is particular
ly objectionable , because -very smooth spectral regions might 
mislead an inve s t i gator into falsely identifying noise in 
unsmoothed region s as a spec t r al fea t u r e, e s pecial ly in the 
presence of t he c o r re l ated c ame ra noise discussed in section 
II A. Sett le ( 19 81 priv ate c ommunication) has estimated that 
the expected reducti on in appar e nt signal-to-noise ratio due 
to the elimina t i o n o f t he exp l i cit geomet.ric correction is 
approximately a factor of 1.5 on the average. 

In addition , the fact t hat the o ld sof tware utilized an 
extraction slit wider t h an tha t of the new software leads to 
a further increase in the pOint-to-po i nt no i se in the new 
software c ompa r ed t o t he old, wi t h a drease in signel-to
noise of a fac tor of 1.6 a s es t imated by Sett l e. The combi
nation of b o t h effec t s leads t o a to t al expected reduction in 
apparent signal- t o-no i s e o f ~ 2.4 wi th t he new software. 
Although this i nc r eas e in noise might s e e m l ike a high price 
to pay for t he i nc r ease in appare nt r esolution, the o l d soft 
ware artificia l l y i nf l ated the apparent signal -to-noise ratio 
of the data in a n obscur e ma nner. Now, a spectrum can be 
smoothed straigh t f o r wa rdly by the uSe of a filter appropriate 
for any particular prob l em. 

Actual n umerical c omp a r isons o f t he a p parent signal-to
noise ratios obta ined with t he o l d a nd new sof tware have been 
made by examinat i o n o f the cent ral portion s of net ripple
corrected s pec tra o f eta UMa. Noise-to- s i gnal ratios (NSR), 
defined to b e t he p e rcen t scatter of t h e individual net ripple 
corrected fl ux pOints with i n a b i n several a ngstroms Wide, 
were calculated for r epres entative orders between 83 and 118 

. -. 
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with both the old and new s of t ware. The ripple corrected 
fluxes were used to avoid increa sing the sca tter due to a 
slope in the continuum, although ~he b i ns selected are very 
near the blaze peak . Bins affecte d by reseau ma rks or 
absorption lines are not considered, as they would tend to 
have an unusually l arge scatter i n the fluxes. Table 1 
summarizes the resul t s f or i mages Sv-Jl' 10306 and LW"R 3767. 
As exp ected , t he s i gna l-to-noi s e r atios t ypical of t h e n ew 
software are less thaD those of t h6 old software by a bout a 
factor of 2. 

TABLE 1 

Comparison of Noise-to-Signal Ratios Obtained with New 
and Old Software 

IIrage Exposure Time A,.oerture liSR* (Nev..1 
NSR (Old) 

SWP 10306 

LWR 3767 

6 

9 

10-~e 

snel l 

1.83 

2.04 

* Noise-to-Signal Ratio (NSR) as defined i n text 

B. NOise-condi t ioning Filters 

Whereas the old software artificially s uppressed the po~n~
to-point noise in extrac t ed spectra, the new software does not. 
In particul ar, the correlated camera noise described in section 
II A is essential y preserved in the new extraction proced~re. 
Schiffer (1981 p rivate communicati on) has cemonstrated t ha t 
this camera noise has a characte:cist.ic power spectrum which 
dominates the observed power spectrum of the axtracted data at 
high spatial frequencies. This high-spatial frequency noise 
might be conditioned, i n order to judge the true noise charac
teristics of the actual spectral data. Filtering the extracted 
data with a 2-point f ilter (see Figure 2) h a s the appeal of 
strongly suppressing t h e correlated oamera noise. Such a broad 
filter signif i c a nt l y a f f ects the reso l ving power but is still 
not as much s~oothing as is inherent in the old software. 

Another approach is to trea t the ex~racted data points 
with an " o ptimal" f il t e r , c onstructe6 so as to flatten the 
power spec trum b eyond t h e poL'lt at wh i ch the obse1.'"Ved power 
spectrum reaches a minimum, i.e. for spatial frequencies greater 

http:characte:cist.ic


- 21 

than the maximum which is characteristic of the actual spectral 
data, about 0.25 cycles per pixel. Dr. F.B. Schiffer has 
derived such a. filter from composite power spectra of 5 SWP 
and 5 LWR imag'es for aach camer.a separately. The optimal 
filters are to be app lied in direct convolution with the 
extracted flux point s. Table 2 lists the filter weights, 
from which it is seen that the filters are narrower than the 
two-point binning f i l ter di scussed above. In practice, the 
effect of the 7-point filters differs little from that of the 
renormali zed c entr a l three pOints alone, because the four points 
in the wing s have a we i ght wel l below that of the photometric 
precisio n . Presen t ly . the optimal filter for the un> camera 
has not been dett~mined, so that data are unfiltered. 

'l'ABLE 2 

Optimal Filter Weights 

Element N° LWR 
Element Value 

SWP LWP 

1 0.0016 -0.0021 0 
2 0.0018 -0.0060 0 
3 0.0602 0.1017 0 
4 0.8728 0.8128 1 
5 0.0602 0.1017 0 
6 D.OOi8 -0.0060 0 
7 0.0016 -0.0021 0 

Table 3 summarizes the quantitative noise characteristics 
of spectra filtered with the optimal filters of Table 2, com
pared again to the results of the old software as in Table 1, 
but with two additional Eta UMa exposures. These data indicate 
that the optimal filtering reduces . the high frequency noise in 
extracted net r i pple corrected spectra by approximately a 
factor of 1.2, resulting in Q noise-to-signal ratio near what 
would be expected by just reducing the old slit width by a 
factor of 2. Therefore, the net ripple corrected spectrum on 
magnetic tape and on Cal comp plots is filtered with the optimal 
filter. The gross and net spectra are left unfiltered, so that 
the astronomer can choose the best filter for any specific 
application. 
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TABU: 3 

Comparison of NOise-to-Sig'nal Ratios Obtained with New 
Software (Optimally Filtered) and Old Software 

Image Exposure Time 
(sec) 

Aperture NSR* (New) 
NSR (Old ) 

SWP 1030 6 6 large 1. 48 
SW.t? 10522 6 la;:g~ 1. 3 8 
LWR 3767 9 small 1. 75 
LWR 9210 6 large 1.50 

* As in Table 1 

v. PHOTOMETRY 

Figure 4 compares the total net flux in IUE FN units as 
extracted by the new software 'to that extracted by the old 
system. The comparison spectra are processed with the sa~e 
dispersion constants in both reductions. The mean flux in 
the same wavelength intervals is computed for every fifth 
order of the echelle spectrogram avoiaing both edges of t he 
cameras by about 10 percent of the free spectral range. The 
ratios of NEW/OLD net flux in Figure 4 ShO\ll a scatter of up 
to 4 percent about unity for the long' wavelength (low) orders. 
The new fluxes are systematically greater by ~ 10 percent in 
the high orders, due to the lower backgroune found be~ween the 
close orders when the explicit geometric correction is omitted. 

While Figure 4 shows the mean changes with order, Figure 
5 addresses the question of changes within a given order. 
The observed free spectral range for the orders 108 and 88 is 
divided into 9 bins, and the ratio of extracted flux is plotted 
against the wavelength of each bin. Again the lower order (m = 
88) shows a small scat~er about unity for both cameras with no 
significant systematic t:-e:1ds. The ratios for the higher order 
(m = 108) are all grea'cer than unity because of the lower b ack
grounds found by the ne", software. The small systematic s lope 
to the flux ratios within m = 108 are agai~ due to a sy s tema
tically lower extracted background as a fraction of t he ne t 
with the new software at the shorter wavele!ngths (upper left 
region of SWP) . This effect could be caused by an intrinsic 
broadening of the orders near the tube edge, thus enhancing 
the additional degradation suffered in the geometric correction 
of the old software. 
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In summa ry , the only signi ficant change in the photometry 
of the new high d ispers ion s oftwar e is an increase in extracted 
flux for t h e closer order s . This increase has reduced the 
amount of o rder over lap caused by exces sively hlgh backgrounds 
in the old so ftware and should resul t in a ripple correction 
that is closer to theoretical exp e ctations. 

VI. ADDITIONAL BENEFITS 

In addition to t .he above improveme nts in apparent resolution, 
noise characteristics, a nd photometry, othe r advantages of the 
new sof tware a r e itemized below. 

1. 	 All s aturated pixel s (DN = 25 5) are now flagged in the 
s arrle wa y as i n t he new l ow dispersion software. 

2. 	 Resea u marks a re narrowe r becaus e there is no geometric 
correctio n t o broaden them and b ecause they do not grow 
in the proces s o f subtracting the background, as was the 
case for t h e old p roce ssing. 

3. 	 All of the spectra l data are s ample d exactly once where 
each extr a cted data point i s d er ived from independent 
pixels in the r aw ima ge. 

4. 	 The dynamic: range of extrapola t ion in t he r TF is expanded 
and t hi s extrapo la t ion i s f l agged i n analogy with low 
dispers i on. 

5. 	 Reseaux , rnicrophon i cs noi s e in LWR, and saturated pixels 
are not u sed i n the background c omputation and are, there
fore, not fl agged in t he bac kgro und. 

6. 	 The wavel engths are corrected to a hel iocentric coordinate 
system a nd are conver t ed to air wa velengths consistently 
for both cameras longward o f 20 00 K. 

7. 	 More inf o rma tion such as the ob s erving date, target coordi
nates, and dispersio n cons tants a r e include d in the data 
header {record zero) , a s is now the case in low dispersion. 

The new h igh d i spers ion software was wr itten by D.J. Lindler 
of Andrul i s Res e arc h Corp. R .lY. Thompso n , and A.D. lIlc:. llama of 
Computer Science s Corp. p a r t icipat ed i n t h e analys i s of the 
data present ed here. R. Thompson i s respo ns ible fo r the imple
mentation and ma intenance of al l lUE p r oduct ion software. 

R. C . Bohlin 
B.E. Turnrose 
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FIGURE CAPTION'S 

Figure 1 - Close pairs of emi ssion ~lnes from the IUE Pt-Ne 
lamp for (a) t he S'WP came ra a nd (b) the LWR camera. 
Th e: fi lled circles are extracted by the new soft
ware, whi l e the o p en circles a r e from the o ld 
s of twa r e. Th e f ew triangles are case s o f extrapo
lat ion in the IT?' t hat a r e noV! f lac;ged by the new 
software. 

Figure 2 - A compariso n o f a t wo p o int fil t er (open circles) 
a nd a n opt imum no i se r eduction fil ter (fi l led 
c i rcles ) for t wo o f t he line pa i rs of fi gure 1. 
No t e tha t the two p o int f i lter 2 f fective~y 
e l i mi nates camera noise in the SWP data but does 
cause significant b l ending of the LWR l ine pair. 

Fi~ure 3 - Percentage changes in ne~ signal as measured in 8 
contiguous 2 X bins i n order 6 8 , S~~ 10306, as 
functions of both s lit he i ght and registration 
accuracy_ The percen t deviation is relative to a 
zero level for the ne t f l ux as measured with a 
centered , 7-pi~el high s l it. The slit height in 
pixels is noted near the ends of pairs of curves, 
where the continuous lines connect the filled 
c i rc les derived for a centered extraction and broken 
lines connect t h e o pen circ l e s derived from an ex
traction intentional ly mi sregi stered by 0.4 p ixel. 
Note t he color cha nges a nd local anomalies induced by 
a misregistration of 0.4 pixels when a short slit is 
used. 

Figure 4 - Ratios of tota l f l ux extracted b y the new to that 
. of the old softwar e as a function of echelle order 

number. Ratios for two spectra from each camera 
are shown. 

Figure 5 - Ratios of new to o ld f lux withi n echelle o rders 
108 a nd 88 for both c ameras. The b a ndpas s for each 
data pOint is 1 .78 A i g 1 08 and 2.6 7 ~ in 88 for 
SWP and 3.26 a i1d 4.58 P., respectively, f or LWR 
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X~'I. 	AutOmatic Registration of the Extraction Slit with 
the Spectral Format 

Effective Data: 	 Nov. 24, 1981 at GSFC 
Mar. 11, 1982 at VILSPA 

I. INTRODUCTION 

Several changes have been made to the automatic 
registration program DCSHIFT, which is used in IUESIPS to 
align precisely the extraction slit with spectrum. Although 
the earlier modifications have been described elesewhere 
(see CSC/TM-81/6117): "Techniques of Reduction of IUE Data: 
Time History of IUESIPS Configurations" by Turnrose and 
Harvel), there have recently been several additional impro
vements made to increase the accuracy of the registration 
and to allow more images to be processed without requiring 
manual registration. The following description should help 
observers in deciding how to specify the processing require
ments for their particular images. 

II. METHOD 

The basic procedure has not been changed. The program 
begins by reading in sections of the raw imag-e determined by 
the input file of temperature-and-time corrected dispersion 
constants and hardcoded wavelengths and order numbers. As 
shown in Table 1, one set of 12 wavelengths is used for low 
dispersion images and up to 4 sets of 12 wavelengths for high 
dispersion images. . 

a. Processing of each search area 

i) Point-source 	spectra 

For pOint-source spectra the 17-by-17 pixel search areas 
are rotated 45° so that the dispersion is approximately 
parallel to the rows of the rotated matrix. The resulting 
matrix contains 17 rows of 8 pixels which roughly approximate 
a diamond-shaped area in the raw image space. Rowsums are 
then calculated and used to generate normalized templates, 
as shown in Figure 1 , which are intended to correspond to 
the expected intensity distribution perpendicular to the 
dispersion. The template is passed ac~oss the array of 
rowsums to find the best fit, which, if it passes the 
program constraints, is used to determined a shift. A 
shift from one of the 12 regions can be excluded from the 
average shift for anyone of four reasons: 
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1) the second largest rowsum divided by the second 
smallest rowsum is less than or equal to 1.5 
(i.e. low signal to noise (SIN)) 

2) the second largest rowsum is greater than 2000 DN 
(i.e. 8 x 250 which represents nearly saturated 
data) 

3) the search area includes 
microphonic noise 

lines flagged as containing 

4) the best fit was found with a rowsum at the edge of 
the search area where it is not possible to interpolate 
between rows (i.e. shifts greater than 3.5 pixels 
perpendi cular to the dispersion) • 

The above process is repeated for each wavelength and 
corresponding search area. 

ii) 	Trailed spectra (low dispersion only) 

For trailed spectra a 3-line-by-line-by-40-sample search 
area is used which is not transformed to a rotated reference 
frame. Instead, 39 sums are calculated, each of which 
contain~ the 3 pixels from the diagonal in the search area, 
which is aligned approXimately with the direction of 
dispersion. A normalized template (as described in Figure 
1) is then applied as in the untrailed case. Shifts are 
excluded from the evaluation for the following reasons: 

1) 	 the average DN value for .a pixel in the center 5 rows 
minus the ave~age DN value for a pixel in the first 
5 rows is less than or equal to 30 DN (i.e. low SIN) 

2) 	 the search area includes line(s) flagged as having 
microphonic noise . 

3) 	 the best fit was found with a rowsum at the edge of 
the search area (i.e. a shift greater than 4.2 pixels 
perpendicular to the dispersion) . 

The 	above process is repeated for each of the 12 wavelength 
regions. 

b. 	 Calculation of average shift 

Once all 12 search areas have been evaluated, an average 
shift is calc~lated from the shifts that pass the above tests 
and corrections are applied to compute the line and sample 
components for a shift er endicular to the dis' ersion. The 
dispersion constant~ usa or tie spectra extraction are 
updated to reflect the ?erpendicular shift unless: 
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1) 	 less than half of the 12 shifts were found acceptable 
as described above, 

or 

2) 	 the RMS deviation of the acceptable shifts was 

greater than 1.0 pixel. 


If either of the above conditions is true for a low dispersion 
image, the program will abort and the image must be processed 
using manual registration. If either of these conditions is 
true for a high dispersion image, the entire process described 
above will be repeated using the next set of 12 wavelengths 
(i.e., another order as specified in Table 1); the program 
will finally abort after 4 unsuccessful attempts to find a 
suitable shift. 

III. COK~NTS 

1) 	 It should be apparent that the above procedure cannot be 
applied equally well to all IUE images. In particular, 
images with unusual profiles such as non-uniform extended 
source images or images with multiple exposures in the 
large aperture may cause the program to abort, or even 
woise, calculate erroneous shifts. Unless these images 
have symmetric and uniform profiles it is probably better 
to request manual shift. In this case it may be useful 
for the GO to comment on where the extraction line should 
be placed. 

2) 	 There are currently no production processing schemes for 
trailed high dispersion images which use automatic 
registration. 

3) 	 Spectral images containing satura-ted co ntinua will probably 
run without aborting. This is especial l y true for trailed 
images for which no saturation constrai nts are imposed and 
high dispersion images for which several orders are tested 
before the program will abort. The program DCSHIFT will 
abort only for extreme saturation, and no harm is done in 
this case, because the image processing will then default 
to manual registration. 

4) 	 In high dispersion/ the extracted backgrour.d depends 
critically on the registration for the closely spaced orders 
For this reason, high dispers~on images are registered using 
order 108. Progressively lower orders down to order 77, are 
used if order 108 is unsatisfactory. This me t hod allows 
images of low-temperatures objects ~/Ji th little signal as 
short as order 108 to run wi thout aborting. 

R.W. Thompson 
R.C. Bohlin 



- 35 

- TABLE 1 

SEARCH AREA WAVELENGTHS 

0 

Low Dispersion Wavelengths (A) 

Long Wavelength 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

Short Wavelength 

1300 

1350 

1400 

1450 

1500 

1550 

1600 

1650 

1700 

1750 

1800 

1850 

0 

High Dispersion Wavelengths (A) 

Long Wavelength 

1 = 108 100 86 77 

2132 2303 2677 2995 

2133.5 2304.5 2679 2997 

2135 2306 2681 2999 

2136.5 2307.5 2683 3001 

2138 2309 268 ~i 3003 

2139.5 2310.5 2687 3005 

2141 2312 2689 3007 

2142.5 2313.5 2691 3009 

2144 2315 2693 3011 

2145.5 2316.5 2695 3013 

2147 2318 2697 3015 

2148.5 2319.5 2699 3017 

Short Wavelength 

108 100 82 77 

1270 1372 1671.5 1782 

1271 1373 1673 1783.5 

1272 1374 1674.5 1785 

1273 1375 1676 1786.5 

1274 1376 1677.5 1788 

1275 1377 1679 1789.5 

1276 1378 1680.5 1791 

1277 1379 1682 1792.5 

1278 1380 1683.5 1794 

1279 1381 1685 1795.5 

1280 1382 1686.5 1797 

1281 1383 1688 1798.5 
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Point Source Template 

DN 

L2 

• 

I I J_~

~ (L2 + S2)/2 

S 2 

_ 
1 ~ 3 	 4 5 6 7 

rows in rotated matrix 

L 2 =- second largest rowswn in search area 

S 2 = second ~all~st rowswn in search area 

Note: The separ~tion b~twcen rows in rotated mat rix 0.7 0 7 

piAel in raw ima9~. 

Extended Source Template 

Ll 
DN t---- (S 1 + 3L.i) /4 

- ~(L1 + 51) 

n 1)/4l (L1 + 3S 

r 

r- I I I 
r-'" 

I 
I 

roo-

.L 
I 
I 

I 
I 

L 
I 

__L ~. 1_ - I 
51 

11 _ 
.,

1 2 J 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

r0'0l6 of diai!.onAl pixels 

Ll I« largest sum of diagonal pixels in sea.rch area 
,. ,~51 .. smallest " " " II " 

Note: 1 row - 1 pixel 

1 - Normalized Template 



- 37 

TAPE FORMAT OF THE IUE MERGED LOG, AS .SUPPLIED BY VILSPA 

On a periodical basis, VILSPA makes a tape containing 
the MERGED (NASA + ESA) IUE log of observations, starting on 
1st April 1978 and ending three months before the current 
date (normally ending in April, July or November) . 

The records of the log are ordered by right ascension 
and are contained in a single file. 

The log is provided on tape, either in 800 bpi or 
optionally at 1600 bpi: 

a) 800 bpi:NRZ1, 9 tracks, odd parity 

b) 1600 bpi: PE, 9 tracks, odd parity. 

The record length is 80 bytes (1 byte = 8 bits, right 
justified) . 

One record per log entry (i.e., per observation). 

The last record is followed by at least two consecutive 
end-of-file marks. The character code is EBCDIC. 

Each record is subdivided as shown in table I. 

Table II is an example of a copy of seven records of the 
tape. 

Table III is an example of a dump of the same records. 

Tapes with the annual merged log can be made available to 
interested persons. This will only be done on an annual basis 
(dates running 1st April 78 - 31 March of current year) . 
Interested parties are requested to contact the resident 
astronomer in charge of the IUE Data base (Patrizio Patriarchi) . 

Jose-Ram6n Munoz 

.' 
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TABLE I 


BYTES 


1-8 

9-10 

11-13 

14-15 

16-17 

18-19 

20 

21-22 

23-24 

25 

26 

27-31 

32 

33 

34-35 

36-38 

39-40 

41-42 

43-44 

45-46 

. 	47-49 

50-51 

52-56 

57-80 

FORTRAN FORMAT 


21\4 

A2 

3R1 

A2 

A2 

A2 

A1 

A2 

A2 

A1 

I1 

R3,A2 

A1 

A1 

I2 

A3 

A2 

A2 

A2 

A2 

A3 

A2 

A4,A1 

3X,A1,4A4,A3 

DESCRIPTION 

Object Name 

Object Classification 

Magnitude in Tenths 

Right Ascension (houra) 

Right Ascension (minutes) 

Right Ascension (seconds) 

Sign of declination 

Declination (degre~s) 

Declination (minutes) 

Dispersion (H or L) 

Camera Number 

Image Number 

Aperture (S or L) to which Right Ascension 

and Declination apply 

Large aperture status (O-Opened, C-Closed) 

Day of month 

Month 

Year 

Exposure Start Time (Hours/Since GMT Midnight) 


Exposure Start Time (Mins./Since GMT Midnight) 


Exposure Start Time (Secs.XIn Vilspa = '00') 


Exposure length (Mins.) 


Exposure length (Secs.) 


Identifier for Observation Program 


Comments (Especially abnormal prepare, camera 
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EXPOSURE TIMES FOR rUE SPECTRA 

Special at:tention must be paid to the actual exposure 
time when using images from the IUE data base, mainly for 
very short exposures. 

Three 	cases can be distinguished: 

a} "Normal" s.Eectra 

The actual exposure time TA of a spectrum resulting 
from the time TR erttered in the EXPOBCM procedure is 
obtained by the following formula: 

TA (sec) = fNT LTR (sec) / 004096)] * 0040961-0012 ( 1) 

taking into accou~t the discrete stepping and the camera 
deadtime. Discrepancies are as high as 50% for a 1 sec 
exposure and go down to less than 1% for a 30 sec exposure. 

b} Trailed Spectra 

The best way to derive the actual exposure time TA is 

to start from the trail rate: 


TA(sec) = N * 20.5/R for LWLA 

= N * 21.4/R for SWLA 

where 	N is the number of passes and 
R, the trail rate in "/sec. 

The exposure time given by the TRAIL procedures is 
based on a theoretical length of 20". If the trail rate 
is not available, the following correction shoulc be applied 
to the procedure TR: 

TA TR * 1.025 for LWLA 

= TR * 1.070 for SWLA. 
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c) Multiple Exposure 

The total actual exposure time TA is obtained by 
applying formula (1) to each of the individual TR" time 
and summing the results: 1 

TA = 	 L: {INT TRi (sec)/.4096 * .4096} - .12 

i 


Andr~ Heck 
Patrizio Patriarchi 

PROCEEDINGS OF VILSPA WORKSHOP ON UV CLASSIFICATION 

The proceedings of the workshop on UV Stellar Classifica
tion held at VILSPA in October 1981 (refer to Newsletter N° 
12 , p. 11 ) have just been published as an ESA publication 
u nder the reference SP-182. 

Copies are available at a price of US $22.- from: 

Distribution Office 

ESA SCIENT IFIC AND TECHNICAL 

PUBLICATIONS BRANCH 

ESTEC 

Zwarteweg 

2 200 AG Noordwijk 

Neth e rl ands. 
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UPDATA ON MADRID TAXI FARES 

A new increase in taxi fares for Hadrid has been recently 
approved by the ad hoc Price Commission. The starting amount 
("bajada de bandera") is now 50 Pts and each kilometer costs 
26 Pts. The waiting time is rated at 700 Pts/hour. The 
doubling of the fare should be applied only to the part of 
the trip outside Madrid urban area. 

Here are a few advices. Check that the starting amount 
is not higher than 50 Pts. You should always read the meter. 
Coming to the Station, the driver should catch as soon as 
possible the "Carretera de la Corufia" (N VI) and proceed to 
VILSPA as indicated in your Domestic Guide for Guest Observers. 
On the right-hand side of highway, more or less at the level 
of Aravaca, is a plate indicating the city limit of normal 
fare for taxis. Only from this pOint on, the fate should be 
doubled. 

Example: amount at the city limit = 800 pts; amount at 
VILSPA: 1500 Pts. You pay 800 + (1500 - 800) x 2 = 2200 Pts. 

Add an airport supplement if you are coming from Barajas 
(~ 100 Pts). For internal city trips, pay the meter amount 
only. If you go from the airport to your hotel or back, pay 
what the meter indicates, plus the airport supplement. There 
is also a small supp l ement per suitcase and other small 
supplements for night s , weekends, and holidays. 

NOW, do not be over-anxious. The majority of taxi drivers 
are honest. 

Finally, there is an alternative: take the Airport bus 

until the Air Terminal at Plaza Colon (~ 100 Pts) and from 

there, a taxi to VILSPA. That will come out much cheaper. 


Andre Heck 
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CODE PRINCIPAL APPLICANT INSTITUTE TITLE 

sC004 Fredga, K. 

sE006 Panagia, N. 

sA007 D'Odorico, S. 

sA008 Kudritzki, R.P. 

sS009 Fricke, K.H. 

sE010 Bruzual, G.A. 

sA011 Kudritzki, R.P. 

sI012 Klare, G. 

sC013 Gustafsson, B. 

Stockholm Observatory, Sweden 

Istituto di Radioastronomia, 
Bologna, Italy 

European Southern Observatory, 
Garching bei Munchen, Germany 

Institut fur Theoretische 
Physik und Sternwaret, Kiel, 
Germany 

Physikalisches Institut, Bonn, 
Germany 

Centro de Investigaciones de 
Astronom!a, Merida, Venezuela 

Institut fur Theoretische 
Physik und Sternwarte, Kiel, 
Germany 

Landessternwarte Konigstuhl, 
Heidelberg, Germany 

Astronomiska Observatoriet, 
Uppsala, Sweden 

Stellar activity cycle in Beta Hydri 

UV Observations of Supernovae 

The brightest hot 
M 33 and M 31 

stars in the Local Group galaxies 

Non-LTE Analysis of Central Stars of Planetary 
Nebulae +:> 

(.N 

The long-term variability of the Lyman alpha emission 
from Jupiter, Saturn, and Uranus 

Ultraviolet spectrum of spiral galaxies 

Non-LTE Analy sis of Subdwarf O-stars 

High Dispersion UV 
TT Ari 

Spectroscopy of the Dwarf Nova 

SWP echelle mode observations of two late-type 
binaries with extensive circumstellar material 



CODE PRINCIPAL APPLICANT 

5A014 Weidemann, v. 

5A015 Schonberner, D. 

51020 Ritter, H. 

5A024 Nussbaumer, H. 

5A025 Wolf, B. 

5A026 Wolf, B. 

5A027 Pottasch, S.R. 

51029 Hamrnerschlag, G. 

Wilson, R. 

51030 Hammerschlag, G. 

Willis, A.J. 

5A032 Stalio, R. 

5A035 Hunger, K. 

5E037 Palwnbo, G.G.C. 

INSTITUTE 

Theoretische Physik und 
Sternwarte, Kiel, Germany 

Theoretische Physik und 
Sternwarte, Kiel, Germany 

Max-Planck-Institut fur 
Physik und Astrophysik, 
Garching, Germany 

Institute of Astronomy, 
Zurich, Switzerland 

Landessternwarte, Konigstuhl, 
Heidelberg, Germany 

Landessternwarte, Konigstuhl, 
Heidelberg, Germany 

Kapteyn Astronomical Institute 
Groningen, Holland 

Astronomical Institute, 
Amsterdam, Holland 

University College, London, 
England 

Astronomical Institute, 
Amsterdam, Holland 

U.C.L.. , London, England 

Osservatorio Astronomico, 
Trieste, Italy 

Theor. Physik und Sternwarte 
der Universitat Kiel, Germany 

Istituto TE.S.R.E./C.N.R. 
Bologna, Italy 

TITLE 

Ultraviolet Spectroscopy of White Dwarfs 

Pulsational Variability of Extreme Helium Stars 

Ultraviolet Spectroscopy of HZ 
Eclipse 

Her near X-ray 

The protoplanetary nebula V 1016 Cyg 

The Brightest Star of the LMC 

High Resolution UV Spectrograms of the Hubble
Sandage variable S Dor 

Continuum radiation from hot central stars of 
planetary nebulae 

Simultaneous EXOSAT/IUE/Ground-based Observations 
of Low-Mass X-Ray Binaries: Her X-1, Sco X-1 and 
Cyg X-2 

.j:>. 

.j:>. 

Simultaneous EXOSAT/ IUE/Ground-based Observations 
of massive X-ray binaries to study the interaction 
between the X-rays and the stellar wind of the 
companion 

Simultaneous X-Ray, UV, Optical, IR Observations 
of late-B and early-A-type stars 

Effective temperatures of Subdwarf B-stars 

uv emission from normal bright spiral galaxies 
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51039 Hack, M. 

5E044 Kunth, D. 

5E045 Clavel, J. 

5C048 Vilhu, O. 

5E049 Bergeron, J. 

5A051 Freire, R. 

5C052 Saxner, M. 

5S058 Festou, C. 

51060 Bonnet-Bidaud, J.M. 

5M063 Fahr, H.J. 

5M064 Stalio, R. 

5C067 Cacciari, C. 

5A068 Caloi, V. 

Osservatorio Astronomico, 
Trieste, Italy 

Institut d'Astrophysique, 
Paris, France 

Observatoire de Paris-Meudon, 
Meudon, France 

Observatory and Astrophysics 
Laboratory, Helsinki, Finland 

Institut d'Astrophysique, 
Paris, France 

Obs ervatoire Astronomique, 
Strasbourg, France 

Astronomiska Observatoriet, 
Uppsala, Sweden 

Service d'Aeronomie du CNRS, 
Verrieres-le-Buisson, France 

Commissariat a l'Energie Atomique 
Gif-sur-Yvette, France 

Institut fur Astrophysik, 
Bonn, Germany 

Astronomical Observatory, 
Trieste, Italy 

ESA Satellite Tracking Station, 
Madrid, Spain 

Istituto di Astrofisica Spaziale, 
Frascati, Italy 

The Atmospheric Eclipsing Binary Epsilon Aurigae 

Absorption systems in lower redshift quasars 

Simultaneous UV, 
of NGC 4593 

X-Ray, and optical observations 

Period-Activity Relationships 
Related Binaries 

in Contact and 

Intermediate redshift quasars with 
UV component · 

a "black-body" 

Search for chromospheres in A type stars: 1) slow 
rotators A stars, 2) A stars in binary systems 

Ionizing radiation in F 

Observations of comets 

dwarfs 

.j:>. 
U1 

Ultraviolet Observations with 
X-Ray sources 

IUE of newly discovered 

High resolutio n 
emission 

s p e c t r o scopy of 'the ISW Lyman-Alpha 

Mapping the variable extinction in the 
nuclei of the h and X Persei clusters 

extreme 

IUE Observations of 
stars 

a grid of population II standard 

Evolved Globular Cluster Stars 
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5A069 Tjin A Dj i e, H.R.E. 

51073 Rahe, J. 

51075 Drechsel, H. 

SE077 Brosch, N. 

5A078 Baschek, B. 

51079 Krautter, J. 

SA080 Doazan, V. 

Willis, A.J. 

SC081 Zwaan, C. 

SE082 Tanzi, E.G. 

51083 Maraschi, L. 

SE08S Kunth, D. 

SA087 Henrichs, H.F. 

Willis, A.J. 

Astronomical Institute, 
Amsterdam, Holland 

Remeis-Observatory, Bamberg, 
Germany 

Remeis-Observatory, Bamberg, 
Germany 

Laboratory Astrophysics, 
Le i d en , Netherlands 

Institut fur Theoretische 
Astrophysik, Heidelberg, 
Germany 

European Southern Observatory, 
Garching, Germany 

Observatoire de Paris, 
France 

University College, London, 
England 

Observatory of the Astronomical 
Institute, Utrecht, Holland 

Istituto di Fisica Cosmica del 
CNR, Milano, Italy 

Istituto di Fisica Cosmica del 
CNR, Milano, Italy 

Institut d'Astrophysique, 
Paris, France 

Astronomical Institute, 
Amsterdam, Holland 

University College, London, 
England 

Ultraviolet Studies of the shells of Herbig Ae stars 

Interacting Binary systems 

Orbital Phase Dependent and High Dispersion UV spectro
scopy of Classical Novae 

Ultraviolet Spectrophotometry of Galactic Nuclei 
Under Neighbourhood Density Criteria 

High Resolution Spectroscopy of Blue Halo Stars 

Observations of Cataclysmic Variables in Minimum 
and Maximum State 

Simultaneous IUE/ Ground-based/ Exosat observations 
of Be Stars ~ 

0\ 

Magnetic Structure of F, G, and K type stars, II 

Coordinated UV, optic al and X-ray studies of 
selected QSOs and BL Lac objects 

Coordinated X-ray and UV observations of magnetic 
white dwarfs in binaries 

Wolf Rayet Stars in Dwarf emission line galaxies 

Short time variations in the mass-loss rate of early 
type stars 



CODE PRINCIPAL AP PL ICANT INSTITUTE TITLE 


5A093 Van der Hucht, K.A. 

51094 Fabian, A.C. 

5E097 Jorgensen, H.E. 

5E098 Rocca-Volmerange, B. 

51099 Altamore, A. 

5A100 Praderie, F. 

5E102 Caloi, V. 

5E104 Cacciari, C. 

51105 Wargau, w. 

5A107 Praderie, F. 

51108 Pakull, M. W. 

51109· Giovannelli, F. 

51110 Giovannelli, F. 

51113 Hubert-Delplace, A.M. 

Space Research Laboratory 
Utrecht, Holland 

Sterrekundig Institut 
Utrecht, Holland 

Astronomical Observatory 
Copenhagen, Denmark 

Institut d'Astrophysique 
Paris, France 

Istituto Osservatorio 
Astronomico, Roma, Italy 

Observatoire de Paris-Meudon 
France 

Istituto di Astrofisica 
Spaziale, Frascati, Italy 

ESA Satellite Tracking Station, 
Madrid, Spain 

Remeis-Sternwarte Bamberg, 
Germany 

Observatoire de Paris-Meudon, 
France 

Max-Planck-Institut, Munchen, 
Germany 

Institut of Space Astrophysics, 
Frascati, Italy 

Institut of Space Astrophysics, 
Frascati, Italy 

Observatoire de Paris-Meudon, 
France 

The Iron Curtain of WC9 Stars 

Dwarf Novae in Outburst 

The Central Galaxy NGC 4696 in the Centaurus Cluster 

Star formation and gas in SO galaxies 

IUE Observations of CI Cygni during the 
and of other symbiotic stars at minimum 

1982 ~clipse 

Temporal changes 
Ae star AB Aur 

in the chromosphere of the Herbig 

Integrated Spectra of Globular Clusters 

UV Observations of halo-type globular clusters in 
the Magellanic Clouds 

-Po 
'-l 

Study of X-Ray Emitting Dwarf Novae 
Objects 

and Novalike 

Emission, mass 
Stars (III) 

loss and chromospheres in Herbig Ae 

LMC X-1 and 1E 0501 .8-7037 two recently identified 
massive X-ray binaries in the LMC 

UV behaviour of SS Cygni during an outburst 

UV spectra of Cygnus OB2: 8A star 

Study of the interacting binary KX And 
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5A115 Baschek, B. 

5C116 Reimers, D. 

5S117 Combes, M. 

Hunt, G. 

5I121 Bignami, G.F. 

5M122 Eichendorf, W. 

5C123 Reipurth, B. 

5C124 Eichendorf, W. 

5C125 Reipurth, B. 

5M126 Dennefeld, M. 

5I127 Kindl, C. 

5M129 Prevot, L. 

5E130 Marano, B. 

Institut fur Theoretische Astro
Physik, Heidelberg, Germany 

Hamburger Ste.rnwarte, Hamburg, 

Germany 


Observatoire de Paris-Meudon, 
France 

University College, London, 
England 

Istituto di Fisica Cosmica, 
Mil ano, Italy 

European Southern Observatory, 
Garching b. Munchen, Germany 

Copenhagen University Observa
tory, Copenhagen, Denmark 

European Southern Observatory, 
Garching b. Munchen, Germany 

Copenhagen University Observa
tory, Copenhagen, Denmark 

Institut d'Astrophysique, 
Paris, France 

Institut of Astronomy, ETH
Zentrum, Zurich, Switzerland 

Observatoire de Marseille, 
France 

Istituto di Astronomia dell' 
Universita', Bologna, Italy 

Lambda Bootis Stars 

Winds and Coronae in Red Giants 

UV Observations of Giant Planets and their Satellites 

Investigation on the binary nature of the radio and 
X-ray star LSI+61°.303, associ ated with a Cos-B 
ganuna-ray source 

Bright rims around elephant trunks 

The energetics of Herbig-Haro objects 

Classical cepheids 

Star Formation in a Bok Globule 

High-Resolution observations of supernova-remnants 

The symbiotic star HM Sge 

A far UV study of interstellar matter in the Small 
Magellanic Cloud 

Ultraviolet Observations of galaxies with spiral 
structure in the nucleus 

.j::o 

00 
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SA 137 Perinotto, M. 

5A138 Casini, C. 

5C140 Reimers, D. 

5A143 De Loore, C. 

Willis, A.J. 

5A144 Vauclair, G. 

51145 Friedjung, M. 

5C146 Engvold, O. 

5M147 Fredga, K. 

5E148 Bergeron, J. 

51151 West, R.M. 

5C152 Querci, F. 

Osservatorio Astrofisico di 
Arcetri, Firenge, Italy 

Istituto di Fisica dell' 
Universita, Milano, Italy 

Hamburger Sternwarte, Hamburg, 
Germany 

Astrophysical Institute, 
Brussels, Belgium 

University College London, 
England 

Observatoire de Toulouse, 
Toulouse, France 

Institut d'Astrophysique, 
Paris, France 

Institut of Theoretical Astro
physics, Oslo, Norway 

Stockholm Observatory, 
Stockholm, Sweden 

Institut d'Astrophysique, 
Paris, France 

European Southern Observatory 
Garching b. Munchen, Germany 

Observatoire du Pic-du-Midi, 
Toulouse, France 
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A CORRELATIVE STUDY OF THE VARIABILITY OF XI BOO A 


LINSKY JEFFREY L . COLORADO u. S. PMEJL 

POST T-TAURI STARS 


LINSKY JEFF REY L . COLORADO U. S. FSEJL . 
COORDINATED OB SERVATIONS OF FLARES ON UV CETI- 5 STARS 

0> 
N 

\ 
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NASA APPROVED IUE PROGRAMS FOR THE FIFTH YEAR 

NAME INSTITUTION COUNTRY PROG, 
10 

TI TLE ~ 

LINSKY JEFFREY L. COLORADO U. S. DMEJL 
HIGH DISPERSION SWP SPECTRA OF TWO DME STARS 

LINSKY JEFFREY L . COLORADO U. S. BYEJL 
STUDIES OF SPOTS & PLAGES IN BY ORACONIS-TYPE VARIABLE STARS 

LINSKY JEFFREY L . COLORADO U. S. CCEJL 
CHROMOSPHERIC DENSITIES AND GEOMETRICAL EXTENSIONS OF LATE - TVPE GIANTS 

LINSKY JEFFREY L. COLORADO U. S. CSEJL 
HiGH DISPERSION SWP SPECTRA OF YELLOW AND REO GIANTS 

LINSKY JEFFREY L . COLORADO U. S . CBEJL 
HIGH DISPERSION SWP OBSERVATIONS OF TWO LATE-TYPE BINARIES 

MADORE BARRY F. TORONTO CANADA SGEBM 
A SEARCH FOR COMPANIONS TO NON-PULSATING YELLOW SUPERGIANTS 

MARAN STEPHEN P. GSFC U. S. NAESM 
C A8UNDANCE IN PLANETARY NEBULA OF FORNAX GALAXY 

MASSEY PHILIP DAD CANADA HLEPM 
SUPER W-R STARS IN M33 I· ' Q\

Vi 

MATSON DENNIS L . JPL U. S. SJEDM ! . I 
ULTRAVIOLET SPECTROPHOTOMETRY OF THE GALILEAN SATELLITEs OF JUPITER 

MATSON DENNIS L. JPL U. S. SAEDM 
ULTRAVIOLET REFLECTANCE SPECTROSCOPY OF SELECTED ASTEROIDS 

MCCLUSKEY GEORGE E. LEHIGH U. S. I8EGM 
IUE SPECTROSCOPY OF THE EXTRAORDINARY INTERACT{NG BINARY R ARAE 

MILLER H. RICHARD GEORGIA U. S. BLEHM 
rUE OBSERVATIONS OF BL LAC OBJECTS & OVV QUASARS 

MOOS H. WARREN JOHNS HOPKINS U . S . SJEHM 
STUDY OF THE JOVIAN AURORAL SPECTRAL & INTENSITY VARIATIONS \ 

MOOS H . WARREN JOHNS HOPKINS U . S. SIEHM 
STUDY OF THE TORUS OF 10 USING IUE 

MOOS H . WARREN JOHNS HOPKIN" "U. S . SPEHM 
rUE STUDY OF EMISSIONS FROM saTURN g URA 

'" 




NASA AP PROVED IUE PROGRAMS FOR THE FIFTH YEAR 

NAME INSTITUT ION COUNTRY PROG 

TITLE " 
10 

-

MORRISON 
STELLAR 

NANCY 
WINOS IN 

D. 
TWO MASSIVE 

TOLEDO 
BINARY STARS 

U . S . 
WITH KNOWN ORBITS 

CBENM 

NOYES 
ACTIVE 

R08ERT 
REGIONS ON 

W. 
SOLAR-TYPE 

CfA - SAO 
DWARFS 

U . S . LOERN 

O ' CONNELL 
NONTHERMAL 

ROBERT W. 
ULTRAVIOLET 

VIRGINIA 
RADIATION IN NEARBY 

U . S. 
COM PACT RADIO 

RGERO 
SOURCES 

OKE J. B . CAL TECH U. S. 
IUE OBS OF VARIABLE TYPE SEYFERT GALA XIES 

OLSON EDWARD C. ILLINOIS U . S . 
TARGET OF OPPORTUNITY OBSERVATIONS OF U CEPHEI IN ACTIVE 

OSEJO 

CBEEO 
MASS TRANSFER 

-
PANEK 

UV 
ROBERT 

VARIABILITY OF 
J. 
DELTA 

CSC 
SCUTI STARS 

U. S. DSERP 

PARISE 
ROTATIONAL 

RONALD A . 
COUPLING OF 

CSC 
CROMO SPHERIC ACTIVITY 

U . 
IN 

S . 
RS CVN 

RSERP 
BINARY STARS 

PARSONS 
MASS 

SIDNEY B. 
RATIOS OF BINARIES WITH 

GSFC 
COOL PRI MARIES 

U. S. CBESP 
& HOT SECONDARIES 0> 

-I» 

PATTERSON JOSEPH 
ULTRAVIOLET SPECTRA OF WHITE 

CFA - SAO 
DWARF PULSARS 

U . S. CVE J P 

PLAVEC MIREK J . 
INTERACTING CLOSE BINARY 

CAL LA 
STARS OF LONGER 

U. 
PERIOD 

S. IBE~P 

PUETTER 
FE II UV 

RICHARD 
MULTIPLET 

C. CAL SAN DIEGO U. S. 
OBSERVATIONS OF BROAD LINE RAOIO GALAXIES 

RGERP 

PUETTER RICHARD C. CAL 
UV/OPTICAL/INFR ARED OBSE RV AT IONS 

SAN DIEGO U . S. 
OF BROAD LINE RADIO 

OSERP 
GALAXIES 

RA YMOND JOHN C. CPA - SAO U. S. 
ULTRAVIOLET SP ECTRA OF NON - RADIATIVE SHO CK WAVES 

RAYMOND JOHN C . CFA - SAO U . S. 
GR AIN DE5TRUCTION & ELEMENTAL ABUNDANCE S IN IN TERSTELLAR 

NSEJR 

IMEJR 
SHOCKS 

\. 

SARGENT W. L. W. 
COORDfNATED ULTRAVIOLET, 

CAL 
OPTICAL 

TECH 
& IN FRARED 

U . S . 
OBSERVATIONS OF 

OSEWS 
HIGH - REDSHIFT QUASARS 



NASA ~PPROVED IUE PR OG RAMS FOR THE FI F TH YEAR 

NAl-H·. INSTI JUT ION CO UNTRY PROG 
Jl) 

TITLE . , 
SAVAGE BLAIR D. WISCONSIN U. S. GHE'35 

CONTINUED STUDIES OF MILKY WAY HALO GAS 

SAVAGE BLAIR D. WISCONSIN U. S. EHESS 
A STU~Y OF MAGELLANTC CLOUD HALO GAS 

SAVAGE BLAIR D. WISCONSIN U. S. IEEBS 
EXTINCTION & CONTINUA OF STARS IN H II REGIONS 

SCHMIDT EDWARD G. NEBRASKA U. S . DCEES 
ULTRAVIOLET SPECTROSCOPY OF BRIG.!T CEPHEIDS 

SCHWARTZ RICHARD D. MISSOURI U. S. HHERS 
UV OBSERVATIONS OF lOW EXCITATION HH OBJECTS. 

SHAW J. SCOTT GEORGIA U. S. CBEJS 
AN INITIAL ULTRAVIOLET INVESTIGATION OF RAPIOLY EVOLVING SHORT PERIOD ECLIPSING BINARIES 

S.~RE STEVEN N. CASE W.R. U. S . HLESS 
LUMINOUS, EXTENDED AT~OSPHERE STARS IN THE LOCAL GROUP 

SHORE STEVEN N. CASE 'N . R. U. S. HEESS 
SPECTROSCOP Y 8. ZEEMA N POLARIMETRY OF HELIUM RICH MAGf.jETOSPHERES & WINOS 

Q\ 
(J1 

SHULL J . fiiICHAEL COtOR!\DO U. S. HHEJS 
HIE OBSERVLHIONS OF THE BRIGHTEST HER8IG-HARO .OBJECTS 

SHU LL .;. MICHAEL COLO~~ADO U. s. IGEJS 
IUE INTERSTELLAR OBSERVATIONS OF BRIGHT OB-STARS 

SIMON THEOOORE HAWAII U. 5. LGETS 
ULHlAVIOLET OBSERVATIONS OF YOlH.JG GTAtH STARS 

SIMON THEOOORE HAWAII U. S. RSETS 
A PERIOD-ACTIVITY RELATION FOR ACTIVE RS CVN STARS 

SIMON THEODORE HAWAII U. S. LOETS 
SIMULTAN EOUS ULTRAVIOLET & MAGNEfIC OBSERVATIONS OF THREE LATE-TYPE STARS 

\SIMON THEODOQE HAWAII U. S . AEETS 
TEMPOF~AL CHANGES IN THE ULTRAVIOLET SPf:CTf~\J ~' OF AB AUR 

SIMON THEODORE HAWAII U. S. VVETS 
ECLIPSE OBSERVATIONS OF EPSILON AURIGAE 



NASA APPROVED IUE PROGRAMS FOR THE FIFTH YEAR 

NAME INSTITUTION COUNTRY PROG 
10 

TITLE 

SION EDWARD M. VILLANOVA U. S . HEEES 
HIGH RE SOLUTION ULTRAVIOLET STUDIES OF HOT HELIUM RICH WHITE DWARFS 

SITKO MICHAEL L. MINNESOTA U. S. OSEMS 
ULTRAVIOLET OBSERVATIONS OF AN OPTICALLY SELECTED SAMPLE OF LOW-REDSHIFT QSOS 

SI1KO MICHAEL L. MINNESOTA U. S. XQEMS 
ULTRAVIOLET OBSERV AT IONS OF A SAMPLE OF X-RAY E~ITTING OSOS 

SNOW THEODORE P. COLORADO U. S . BEETS 
BE STAR VARIABILITY 

SNOW THEODORE P. COLORADO U . S. HSETS 
UV & X-RAY VARIA BJLI TY IN HOT ST AR S 

SNOW THEODO RE P. COLORADO U . S. IEETS 
OBSERVATIONS OF GRAINS IN THE INTERSTELLAR MEDIUM 

SODERBLOM DAVID R . CFA - SAO U. S. LDEOS 
SPECTRA OF LATE-F DWARFS & THE IR RELATION TO RO TA T ION 

STARRFIELO SUMNER ARIZONA ST . U. S. CVESS (J\ 

ULTRAVIOLET OBSERVATIONS OF GALACTIC NOVAE (J\ 

SZKODY PAULA WASH. U. S. CBEPS 
A STUDY OF THE VARIABILITY OF 2A052G - 328 

SZKODY PAULA WASH. U. S . CVEPS 
SHORT OUTBURST PERIOD CATACLYSMIC VARIABLES 

THUAN TRINH X. VIRGINIA U. S. EGETT 
UV STUDIES OF MINI-SEYFERT AND STARBURST GALACTIC NUCLEI 

TRAUGER JOHN T. CAL TECH U. S . SPEJT 
HIGH SPATIAL RESOLUTION IUE OBSERVATIONS OF JUPITER & SATURN 

TREMAINE SCOTT D. MIT U. S . GHEST 
THE EXTENT OF A HOT GASEOUS GALACTIC HALO 

TURNSHEK DAVID A. PITTSBURGH U . S. QSEOT 
OBSERVATIONS OF EDGE ON SEYFERTS WITH IUE 

UNDERHILL ANNE B. GSFC U. S. SGEAU 
LUMINOUS EARLY-TYPE STARS 

\ 



NASA APPROVED IUE PROGRAMS FOR THE FIFrH YEAR 

NAME INSTITUTION COUNTRY PROG 
ID 

. \TITLE 

WEGNER GARY A. PENN ST. U. S . WDEGW 
A STUDY OF THE ULTRAVIOLET SPECTRA OF WHITE DWARFS CONTAINING CARBON 

WEGNER GARY A. PENN ST. U. S. HEEGW 
ULTRAVIOLET STUDY OF HELIUM (DB) WHITE DWARFS 

:;WEISS WERNER W. VIENNA AUSTRIA APEww 
UNSTABLE ELEMENTS IN NORMAL & PECULIAR STARS OF A-TYPE 

WILLS BEVERLEY J . TEXAS U. S. QCEBW 
THE CONTINUUM ENERGY DISTRIBUTIONS OF QUASARS 

WILLS BEVERLEY J . TEXAS U. S . QHBW 
FE II ULTRAVIOLET LINES IN SEYFERT t NUCLEI & QUASARS 

WILLSON LEE ANNE IOWA STATE U . S. ZAELW 
UV LINE VARIATIONS IN MIRA SYMBIOTICS 

WOR~ALL DIANA M. CAL SAN DIEGO U. S. BLEDW 
MULTIFREQUENCY OBSERVATIONS OF ACTIVE GALACTIC NU CLEI 

WU CHI-CHAO CSC U. S . CVECW 
TARGET OF OPPORTUNITY OBSERVATIONS OF NOVA & X-RAY NOVA 

WU CHI-CHAO CSC U . S. QSECW 
UV OBSERVATIONS OF LOW REDSHIFT QUASARS 

WU CHI-CHAO CSC U. S. MLECW 
SHORT TIME VARIATIONS IN THE MASS - LOSS RATE OF EARLY TYPE STARS 

WU CHI-CHAO CSC U. S . CBECW 
ULTRAVIOLET OR5ERVATIONS OF THE OLD NOVA RR PICTOR!S 

YORK DONALD G. PRINCETON U . S. GHEDY 
ABSORPTION MEASURES OF GAS IN GALAC1JC HALOS 

. Q\ 

. --..] 

\ 
\ 
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UKUOI M.CO[/SJUTHAM?TO N P ~R I O DICITIES IN X·R~Y SOURC~S 
U~a~2 J.A.J.hHELAM/CAMBRIDGE w U H ~ CONTACT BINARIES 
uK~ O U J.E.PRINGLE/CAMBRIDGE DW AR F lI ovAE 
uKIIC5 O.T.~IC K RA M ~S H INGE/RGE 	 ULTR AVIOLET SPEC1~OSC U PY OF DB ~HITE DWARFS, 

AI, o 
UV S' UDIES OF HIGH FIELD MAGN~TIC wHITE 
DW4RFS 

UKU07 O.VILHlJ/HELSINKI 	 PERIO D-ACTIVITY RELATIONS IN SOLAR TYPE 
CLOSE ~l"I ARIES 

UKIIOq S.P.TARAFDAR/B OM8AY MOLECULES IN CELESTIAL OBJECTS 
UK 111 0 W.B.SOMERVILLE/UCL ULT RAVI OLET F.xTINCTION !N RE DDENED GALACTIC 

CLUSTERS 
AND 

UKIIII OBSERVATION OF INTERSTELLAR MOLECULAR LINtS 
Ut<li12 E.BUDDING/MANCHESTER CHRO~OSPHERIC/CORONAL ACTIVITY IN THE SHORT 

PERIOD SUE GROUP OF RS CVN STARS 
UKUI3 M.M.PHILLIPS/AoIO REDDENING IN THE BROADaLINE REGIONS OF 

SEYFERT 1 GALAXIES 
UKGlti M~V.PENSTON/RGO CDNTINUEll MONITORING OF NGC ~ISI 

UKII17 M.V.PENSTON/RGO HIGH DISPERSION QBSERVATIO NS OF T TAURI STARS 
UKII18 /'I.V.PENSTON/RGO LONG EXPOSURE OBSERVATIONS OF EXTRAGALACTIC 

OBJECTS 
lJKlllq A.C.FABIAN/CAMBRIDG E A ST UDY OF FILAMENTATION SURROU NDING NGC IZ75 
UKUZ O A.J.MEAOOUS/LEICESTER ULTRAVI OLET STUDIES OF ASTE ~ OIDS 
UKII22 P.M,G OND HALEKAR/S&AD ULTRA VI OLET SPECTRO-PHOTOMETRY OF H II REGIO NS 

IN NGC 1123&, 	 I 

AND 
UKQ21 H II REGION-LIKE GALAXIES J 
UK U25 a.BATES/BELFA ST STUDIES OF CIRCUMSTELLAR AND INTER STE LLAR GAS 

0HIGH VELOCITY COMPO NENTS lD 
UKQ2b C.M.GASKELL/CAMBRID GE LUMINOSITY CALIBR AT ION STAN DAR D OF LOW Z 

QUASARS 
UK"27 R.F.CA~SWELL/CAMBRID GE ST UD Y OF LYA/HB RATIO S IN LOW RED SH ITF QU ASAR S 
UKIl28 E.F.MILONE/CA LGARY ULT RAVIOLET CENTRE-TO -~IM B VARIA TION IN 

S~LAn-TYPE eCLiPSING 6INAR Y COHPOI,E NTS 
UKII31 D.J.STICKLAND/RGD LO NG PERIOD VARIABLE STARS 
UKII33 R. s. ELL! S/DURHA M ULTRAVIOLET SPECTRA OF NOR MAL SPIRAL GALAXIES, 

AND 
UKlj311 SPATIAL /'lAPPING OF THE'SM/IRR GALAXY NGC ~qllq 

UK IJ 35 J.HEABURN/MANCHESTfR HIG fi VELOCITY,LO" EXCITATI ON KNOTS IN HII 
REGI ON S 

UKU3& G '. E. HU NT /iJCL UV OB SER VATI ON S OF THE MAJO R PLANETS 
UKII37 P.L.D IJ FTON/BELFAST OBSER VATIONS OF EARLY~TYPE STARS wITH PECULIAR 

CNO LI NE STRENGTHS 
UKII38 R.W,HILOITCH/ST ANDREWS THE ~ASSIVE INTERACTING BINARY SYSTEHS DH CEP 

AND CC CAS 
UK1l39 K.NA f; DY/ROE EFfECTI VE TE I'I ?ErtATlJRES,ANGULAR DIAMETER 

AN D RA DII OF LMC M-S STARS 
UKII40 i(.NA NDY/ROE I NTErtSTELLAR EXTINCTI ON AND EARLY-TYPE 

SU?ER GIA NTS IN THE L/'IC 
UK 44 2 K. NAND Y/RDE HOTIO N 0F GAS AR OvE PERSE US AR M AND POSSIBLE 

GRAI N-LE AKAGE FRO~ TME GALACTIC P~ANE 
UKUII3 P.M.GOND HA LEKARIS~AD STU DIES OF NIGH VELOCITy INTERSTELLAR GAS 
UK'I <l 6 J.C.BLADES/S8.AD N£AR ULTRAVIOLET OBSERVATIO NS OF THE HIGH 

REDSHIFT 8L LAC OBJECT 0215 • 015 
UKIjIH D.C.HORTOIII/AAD ABSORPTIO N MEASURES OF GAS IN GAL4CTIC HALOS 

http:J.C.BLADES/S8.AD


UK II Ij!l 

UKIl55 

UK457 

L;l< ljS8 

Ul<llsq 

UKllt.1 
UK£l 03 

UKll04 

UKIlb5 
Uldloo 

UKIlt.7 

UKII08 

UK47 0 
UKII72 

UKIl71 
UK1I711 
UKQ75 
U1< 471 

UKlj78 

UK Il 79 
UI<4 80 

UKII81 

UKII 82 

UKII 83 

UK1I84 
UK II80 

UKII87 

UK4e8 

lIK 491 
UKII9 3 

UK 4911 

J.C.BlIoDES/ S&I. D 

G.E. 8ROHAGE/S&AD 

G.E.&ROMAGE/S~A D 

G.E.R ROMAGElS ? AD 

G.E.BROMAGE/SHO 

A.eO~SENBERr./UC L 
A.t;OKSEN 8 E~G/UC L 

_.eOKSENBE RG / UCL 

A . aO K5EN B~RG/ U CL ' 
I.. BOKSENB ERr. / UCI. ' 

M, J . BARLO W/ UCI. 

M.J.BAR LO W/ UCL. ' 

M. J .SE AT ON/UCI.' 
R. WIL SON / ueL 

R.WIL SON/u eL 
R, WIL.S ON/ UCL 
R, WI lS ON/ UCl 
R.W IL SON/ ueL 

A.J.W I LLIII / UeL. 

A~ i. \oi r LI.IS /U CI. 
I.,J.WIL LI s / uel. 

A.J.WI I.LI S/ UCI.: 

C.JORDAN/ OXFO RD 

C.JOR DAN/ OXFORD 

O.J.STI CKI. AND/ RGO 
R.F.JAM ES ON/LEI CESTER 

A ~ D . AND R E WS/ARMAGH 

M.WA RD / CAMB RI OC; 5 
C. J . BU TLER/ARM AGH 

J~E.BECKHA N/I.ONDON 

HIGH RES OLUTION STUDY Of DIFFUSE INTE RSTE L.LAR 
CLO UD S 
ACTI VE CHRO~ O SPflfRE-CORONAE OF UV CE Tl FL~f.lE 
STA RS 
EXT ENDED SU RVE Y OF HOT AND COLO I NTERSTELLAR 
r. AS I N THe ! ~ ~ J f.R MALO 
HrG Ii - R ES P LUT! O ~' STUDY OF THE M,l.SI VE WOLF-RAVET 
BI NAWY C~ CEPHEID 
WOLF- RAYET STARS ~ITH L.O~-~A S S UNSEEN 
CO'lPAN IONS 
THE EXTE NT OF GASEOUS GAL AC TIC HALO 
THE PHISICAL STATE OF GAS I N GALACTIC GIANT 
H II REG IO NS 
• LA RGE StAL E SUNV EY OF INTE RST ELLAR 
AB SOR PTIU N I ~ THE G ~ LACTI C HAL. O 
UL TR AVI OL ET UBSE RVATIONS OF SEYFE RT 2 GALAXIES 
IUE OR SE RVAT I ONS OF asos, SEYFER T 1 GALAXIES 
& BL LAC OBJE CT S 
UV SP~CTROPHO T O H ETRY OF MAGEL. LAN I C CLOUD 
PL.ANE TAR Y NEBU LAE 
UV SPE CT ROP~OT OHETRY OF NU CLE I of SOUTHERN 
P L A ~ ETAR Y NE BULAE 
PLANE TAR Y NEBU LAE AN T THE I R CENTR AL ST ARS 
OBSER VATI ON OF THE RESO NANCE LIN ES OF NE UTRAL 
AND IO NIZED HELIUM IN A HIG H REDSHI TF QUASAR 
UV STUDIES OF X- RAY BI NARY SOUR CES 
A STUD Y OF THE ULT RAVI OLE T SPECTRA OF QUASARS 
STUD I ES OF SEyF l RT GAL AXI ES 
A STUDY UF THE TWI N QUAS AR 095b.S0 1 AI B 
FOR VAR I ABI LITY AN D COMPARIS r ON WI TH RAD I O 
OHA --.I 

oHI GH RES OLUTIO N STU DIES OF MC OB STARS I 
I NTER STELL.AR GAS AND GA LAC TIC HALO 
THE STE LLAR wIND S OF I ~ TERME OI 4 T E UF/ ~ N7 ~S T ARS. 
PROBES OF THE STEL LA R WI NDS I N wR . 
SPfC TROS COPI C BI NARIE S (W R.O ) 
TH REE - PH AS E DI AGN OS TIC S OF NON THE RHAL AND 
BI NAR Y EFFECTS I N THE BE ST ARS 
CH ROM OSP HERE S AND CORONAE OF STARS ON OR NEAR 
THE MAIN SEQUENCE 
HIGH RES OL UTION STU DIES OF HY BR ID GIANTS AND 
RELATED STARS 
UV 08SE RV AT I ONS OF PECULIA~ BI NAR IE S 
UV SPECTRA OF CATACLYS ~ IC VA RIABLES WITH' 
VARIAB LE ACC ~ E TION RATES 
STU DIE S OF TH E QUIET PLAGE COMP ONENT OF THE 
ACTIVE STARS IN RS CVN BIN ARY SYST EMS 
AI;D 
STUDI ES OF SPO TS, PLAGE S AND FLARES I N BY 
DRACuNIS-TVPE VAR!ABLE ST ARS 
UV SPECTRA OF X- RAY SEL ECT ED ACT I VE GALAXIES 
AN UV SU RVE Y wITrl S I H U L T ~NE OU S OPTICAL 
OBSERVA1 IO NS OF SO LAR - NEIG HBOUR HOO D OM STAHS 
AND FLA RE STARS 
MA GNETIC VARIABIL. :TY CYCLES OF LATE TY PE STARS 

http:INTERSTELL.AR


lIST OF ABBREVIATIONS USED ........-_..-.-------.---
HO ANGlO~AUSTRALIAN OBSERVATORY 
S&AD SPACE ~ ASTROPHYSICS DIVISION OF RUTHERFORD AND APPLETON LABORATORY 
RCO ROYAL GREEN~ICH OBSERV~TORY 
POE ROYAL OBSERVATORY EDiNBURGH
uel UNIVERSITy COLLEGE LONDON 
HO A~GLO AUSTRALIAN OBSERVATORY 
SUO SOUTH AFRICAN ASTRONOMICAL OBSERVATORY 
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05524 

H~501 

CZ502 

MRS03 


JH505 

GH500 


MH507 

RwSOa 

SDSOq 
AH510 
RK51t 
MDS12 

JB51! 

JC5111 

ca515 
kf51b 
OK518 

IoIE51Q 
JF520 
IC;F52t 

RK522 

RK523 

IoIE525 
JB52b 

H0527 
JR528 

lH52Q 

HN5l0 
CCSB 

FP5311 

"T535 

fFSH 
SC5H 
MGS39 

OBSERVING PROGRAMMES SUBMITTED THROUGH THE EUROPEAN SPACE AGENCY 
**~*** •••**** •• *******.**.*.*.~.** •••••**** •• *.*.***.*** •••• --** 

H AUV~RC;NElNICE 

C ZIoIAAN/UTRECHT 
M ROSA/HEIDELBERG 

J HEIDf04ANN/PARIS 
G ~~~MERSCHLAG/AHSTERDAM 

H HACK/TRIESTE · 


R WEINBERGER/INNSBRUCK 


S O'OOORICO/GARCHING · 
A HECK/MADRID 
R~P. KUDR I TI KI/KIEL 
~ OENNEFELO/PARIS 

J BERGERON/PARIS 

J CLAVEL/PARIS 

C BERTOUT/HEIDELBERG 
K FREDG~/STOCKHOLH 
o KOESTER/KIEL 

W EICHENOORF/GARCHING 
J.V fEITZINGER/BDCHUH
K.H FRICKE/BONN 

R.P KUORITZKI/KIEL ' 

R~P.KUORITZKI/KIEL 

o SCHOENBERNER/KIEL 

w EICHENDORF/SARCHING 
J BERGERON/PARIS 

H DRECHSEL/BAMBERG 
J RAHE/BAHBERG 

L HARASCHI/HILANO 

H NUSSBAUMER/ZURICH 
C CACCIARI/MADRID 

f PRAOERIE/PARIS 

H.R TJIN A DJIE/AHSTERDAM 

F FUSI-PECCI/BOLOGNA
S CATAL ANO/CATANIA
M GERSA LD lIP AR I S 

STUDY Of THE ~G 11 LINE E~ISSION IN THE SHQ~T 


~ERIOD VARIABLE STAH • PUPP~S 

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 MALO 

OBSERVATIONS Of THE CENTRAL STAR Of A HUGE NEw 

NEA~BY PN . 

CARBON ABUNDANCE IN THE GASEOUS PHASE OF M 33 

SPECTRAL CLASSIFICATION IN THE ULTRAVIOLET 

NON-LTE ANALYSlS OF SUUDWARf O-STARS 

HYDROGEN LINE RATIOS IN IN1ERMEDIATE REDSHIFT 

QUASARS 

SPECT~OPHOTOMETRY OF INTERMEDIATE REDSHIFT 

QUASARS 

A STUDY OF THE VARIABILITY Of BRIGHT SEyFERT I 

GALAXIES BY MEANS OF SIMULTANEOUS OBSERVATIONS 

IN THE UV, VISIBLE AND X-RAY RANG E 

SPECTROSCOPY OF SELECTED T TAURI STARS 

STELLAR HG II LINES ' 

SPECTROSCOPY OF WH ITE DwARFS WI TH 

HELIUM_RICH ATMOSPHERES 

CLASSICAL CEPHEIDS 
 -....]
WARPING AND HALO OF THE LARGE MAGELLANIC CLOUD N 
THE LONG-TERH VARIABILITY OF THE LYMAN ALPHA 
EMISSION FROM JUPITER, SATURN AND URANUS 
NONwLTE ANALYSIS OF CENTRAL STARS Of PLANETARy 
NEBULA 
NON-LTE ANALYSIS OF NITROGEN-RICH MAIN 

. SEQUENCE O-STARS 
ULTRAVIOLET SPECTROSCOPY OF EXTREME HEL~UM 
STARS 
SHELL STRUCTURES AROUND CLASSICAL CEPHEIDS 
SPECTROP~UTOMETRY Of . NARROw LINE ACTIVE 
~ITK HIG~ EXCITATION LINES AND/OR RADIO 
EMISSIb~ 
INTERACTI~G CONTACT 8INA~IES 
UV O»SERVATIONS Of COMETS BRIGHTER THAN 
HAG~ITUDE AS TA~GET OF OPPORTUNITY 
OBSERVATIONS Of X.RAY EKITTING QSOS AND 
OBJECTS 
GAL.CTIC ~OLF-RAYET STARS 
-BL UE" GLOBULAR CLUSTERS IN THE LARGE 
MAGELLA~IC CLOUU 
EMISSION, MASS LOSS AND CHROMOSPHERES IN 
HErl8IG AE STARS II 
ULT RAvrOLET STUOIES Of THE 
AE 4ND 6~ STARS 
UV _BRIGHT STARS IN GLOSULAR 
STE LLA R CH ROMO SP HEW ES 
UL TRAVIOLET 08SE~VA TIONS OF 
A TVPE STARS 

NUCLEI 

9TH 

BL LAC 

SHELLS Of HERBIG 


CLUSTERS 


HI '" VEL OCITY 




MGS qO 


MG541 


JL5G2 

FPSQl 

B654. 

AAS45 

EGS4b 

RV5117 

VC548 
VC54Q 
AH550 
CE551 
DP552 
AH553 
ceSS4 

GV555 

AE55b 
16557 
SPS58 
JK5S9 

CC'ibO 
FG5b1 
JCSb2 

PPSbl 
RSSbU 
LASb'5 

OGSbb 
DG5b1 

HN506 
wK5b9 
GKS70 

LPSn 

5P573 

~G574 

JK57S 

PSS7b 

PS577 

DR578 

HR SH 

ORS8 0 

H GE RB ALDI/P ARI S 

M GERGALDI/~ARIS 

J LEQUEUX/PARIS 
F PRAOERIE/P1RIS 

B B~SCHEK/HEIOELBERG 

A ALTAHORE/ROME' 

E GEYER/tlONN 

R VIOTTI/FRASCATI 

V CALOIlFRASC4TI 
V CALD I /FRA S·CA TI 
A H[CI</M10R!D 
C EIROA/HEIOELBERG 
o PO~JZ/MADRID 
A HECK/MADRID 
C CACCIARI/MADRIO 

G VAUCLAIR/fJARIS 

A ELVIUS/STOCKHOLM 
I BllES/AAMEiERG 
S.R.FOTT~SCH/GRONINGE~ 
J KGPPEN/HEIDELBERG 

C CAStNI/MILANO 
F GIOvANELLI/FRASCAfI 
J CLAVEL/PARIS 

p PATRIARCHI/M~uRID 
R STALIO/T~IESTE 
L ANGELETTI/RO~'5 

D.P. GILPA/GRONONGEN 
D.P. GILRA/GRON!NGEN 

Tf1E ORIO~ NEBULA 
MONITORING UV-VARIABILITY IN FOUR 
ULTRAVIOLET SPE~TRoPHOTOHETR' Of 
GLOBULAR CLUSTERS II 
STUDY OF PECULIA~ BE STARS 
UV OHSERVAT10NS OF STARS IN OUSiY 
AND REFLECTION NE8ULAE 

lJL TR/I VIOLET OSs (.RvAnONs OF 
!j TY PE STARS 
ULT~ A V10LET OBSERV.TIOhS OF 
IN OPEN CLUST[RS 
EXT RAGALACTIC H II REGIONS 
ST UDY OF THE TRANSITION ZONE 
STAkS 
HIlai RESOLUT ION SPECTROSCOPY 
STARS 
IUE OBSERVATIONS OF SYM~10TIC STARS DURING 
MINI"UH 
UV OBSERVATIONS OF OLD AND YOUNG POPULOUS 
CLUSTE~S IN THE MAGELLANIC CLougs 
COOROIN_TEO ULTRAVIOLET (IUE), OPTICAL AND 
INFRARFD UBSERVATIONS OF fHE P CYGNI STAR AG 
CARINAE AND ITS RING NE~ULA 
EVOLVEo GLOaULAR CLUSTER STARS 
INTEGRATED SPECTRA OF GLOBULAR CLUSTERS 
ULTRAVIOLET OBS~NVATIONS OF wC 10 ~lARS 
UV OBSERVATIONS OF THE BIPOLAR NEBULA SlOb 
SYHBIOTIC STARS OURING ACTIVITY PHASES 
AP STARS CLASSIFICATION CRITERIA 
UV OHSERVATIONS UF GLOijULAR CLUSTERS IN 
THE MAGELLANIc CLOUDS 
CHEHICAL COMPOSITION AND DIFFUSION IN 
HIGH GHAVITV STARS 
OnSEHVATIONS OF SEYFERT 1 GALAXIES 
INTERMEDIA'E WHITE OWAHfS 
EXTINCTION TO PLANET~R' ~EOULAE 
HIGH DISPERSION UBSERVATIONS OF PLANETARY 
NEBULAE 
(H!SE'RVATIONS OF INTERACTING GALAXIES 
UV SPECTRA OF HDE 245710/A 0535+2b 
INVESTIGATION OF THE STELAR CONTENT OF THE --..J 
O"ARF5 BLUE EMISSION LINE GALAXIES VI 

NOORGAAPDwNIELSEN/CoPENHAGEN UV SPECTRA OF ELLIPTICA~ GALAXIES 
W KOLLAT5CHNY/GOTTINGEN 
G KLARE/HEIDELBERG 

L PREVOT/MARSEILLE 

S.R.POTTASCH/GR ONINGEN 

H GREWI~G/TU8INGEN 

J KRAUTTER/HEIDE~8ERG 

P.~.5ELVELLI/TRIE5TE 

P.L.SElVELLl/TRIESTE 

D REIMERS/HAMBURG 

H RITT ER / GARC~I NG 

D R EI~ERS/HAH e URG 

L/H/P ALPHA/H BElA r.ATIOS r~ AC1IV[ GALAXIES 
ORBITAL P~ASE DEPENctNT UV SPECTROSCOPY OF 
CATACLYSMIC VARIABLE~ , 
A FAR UV STUDY OF INTERStELLAR MATTER 
IN THE S~ALL MAGELLA~IC CLOUD 
~ASS~LOSS OF ~OLF.RAYET.TYPE CE~TRAL ST.RS OF 
PLANETARY NEBULAE 
KMCONRECTION FOR 6RIGHTEST GALAXIES IN 
CLUST[IIS 
ST~UCTU"£ ANI) EV()LL'lIOr-AHY STATUS OF 
CATACLYSMIC VARlABLES 
COHTINOUS MONITURING OF NOVAE AT MINIMUM 
DURING ONE COMPLETE ORBITAL CYCLE 
LON ANP HIGH RESOLUTION OHS~RVATIO~~ OF NOVA 
AGL Iq)R IN THE LW~ REGION 
WINOS AND COR ONAE IN RED 
CIRC UMS TELLAR LINES 
ULT R4 YICL ET SPEC TRO SCOPY 
ECLI PSE 
M4S S-LOSS OF REO GIA NTS ~
AND ~4SS LOSS FRO K CA RBON 

C/lNO IIHT f RUNA\'IH 

BL UE- STR AGG LERS 

IN LATE A-TYPE 

Of i:!LUE HALO 

O-STARS 
GALACTIC 

HII REGIONS 

GIANTS hITH VARIABLE 


OF HZ HER NEAR X-RAY 


I TH hOT COMPAh! ON& 
ST ARI 



JPS81 

F658c? 

"'C:563 
H1156'5 

NP58b 
NP'587 
AS58 8 

OR5 9 0 

GG591 

,.5592 

HLSQl 
G65911 

MUS9S 

CDS90 

HSS9Q 
HNbOO 
JBbOI 

01<002 
MGcOll 

"IGbOS 

FObOb 
8Wb07 

PSboe 
ClbOq 

MDOlO 

SDbl1 
PBcl2 

GPb13 
PSbl 11 
PSb15 

J PA UL/ G1F-SUR_ YVE TTE 

F 6ERTOLA/P4DOVA 

M CAPACC! OLI/PADOVA 
H MA I TZEN / ~IEN 

N PAfIAG IA/ 60LOCNA 
~ PANAGIA/BOLOGNA 
A B!A NCHIN !/ PA OO VA 

o REIMERS/H~MBURG 

G.GAH~/STOCKHOLM 

F SPITE/PARIS 

H LAMERS/UTRECHT 
G,', 8IGN~MI/MILANO 

M.H. ULRICH/GARCHING 

C DE LOORE/BRUSSEL 

H.J.STAUOE/HEIOELBERG 
N NUSSBAUMER/ZURICH 
J.~.BONNE T.B IDAUD/YVETTE 

o I<UNTH/PARIS 
M GREWING/TUBINGEN 

M GREWING/TUBINGEN 

F GiUERCI/PAR IS 
R WOL F/HEID ELBE RG 

P B~USTON/BUISSON 
C LAURENT/BUISSON 

M.A~ OOPITA/SID!NG 

S D'ODORICO/G4RCHING 
P BENVENUTI/ASIAGO 

G PALUMBO/BOLOGNA 
P SHAVER/GARCHING 
P SELVELLI/TRIESTE 

CO CULU ~ ~EN S I TI~ S AND E L E~[~ T A L DE PLE TIU ~ 5 
I N ~ IE A~ i)y I "T [1<5T ELl.AR CLOUDS 
UV C O~I ' !N,HP I ENU"GY OI STRl l:iUTI ON IN THE f'. UCLt.I 
OF ELL I PilCA L GALAXl l S 
CONTINIIUM Et-.ERG Y DtST Rlf! UTIO N I N SO GALAX I ES 
SI LlCUN 4UTO I ONIZA TI ON FEA TU RES AND SPE CTR AL 
YAR!ABILI TY IN AP-S TAR S 
UV UH5E RVA TI ONS OF SUPE RNO VA E 
UV MAPP I NG OF ThE NUCLEAR REGI ON OF H lao 
UV DB SERYATIONS OF THE OLD-NOVA GK 
PE R " ~0327tLl3 
AC CRETION DISKS AROUND WHITE D ~ A RFS IN 
NON-CLOSE aINARY SYSTEMS 
EXPLORATION OF ULTRAVIOLET SPECTRUM OF 
YOUNG STARS 
CHECK OF STRUCTURE AND EVOLUTION OF POPULATION 
I I STARS 
THE NATURE AND ORIGIN OF aSN AND aac STARS 
INVESTIGATION ON THE BINARY NATURE OF THE 
RADIO AND X-RAY STAR LSI+bl 303,ASSOCIATED 
~ITH A COS-B GAMMA RAY SOURC~ 
UV AND OPTICAL OBSERVATIONS OF ACTIVE NUCLEI. 
A STUDY OF NON.STELLAR CONTINOUS RADIATION 
MASS Lnss AND ANALYSIS OF THE SPECTRUM OF THE 
HOT BE COMPONENT OF THE PULSATING X-RAY NOVA 
AOS3S+2b2 
HD 19007l AND OTHER PECULIAR SHELL STARS 
PRoTO PLAN~TARY NE6ULAE 
ULTR!VIOLET OBSERVATIONS OF X-RAY SOURCES 
WITH IuE 
OBSERVATIONS OF LOW-REOSH'FT RADIO QUIET QSQS 
DYNA~lCAL PROPERTIES OF NEARBY INTERSTELLAR 
GAS I 

STUDY OF TWO EARLY-TYPE STARS IN THE L~R~E 
HAGtLL4NIC CLOUO (LMC) EMBEDDED IN THE 
NEBULO~ITY N 111'1 

---JCARBON STAR5 SEQuENCE, R TO N STARS 
HIGH DISPERSlON SPECTROSr.OPY OF THE P CVG STAR 

~ 

R 81 OF THE LMC 
THE NEAR6Y INTERSTELLAR MADIUM 
INVEST:G.T!ON Of HIG~-VElOCITV COMPONENTS 
IN THE GREAT C~RINA NEBULA 
UV SPECT~OSCOPY OF AN ~X1REMELY METAL,POOR 
EXTRAGALACTIC SUPERNOVA RE~NANT 
ACTIVE AND QUIESCENT NUCLEI OF SPIRAL GALAXIES 
MEASUREMENT OF THE .DUSr ALBEDO IN THE 22VD A 
REGION 
UV EMISSION FROM NORMAL BRIGHT SPIRAL GALAXlts 
JETS IN 4CTIVE GALACTIC NUCLEI 
OBSERVATIONS OF THE PECULIAR EMISSION LINE 
STAR 45~.7 . 



G.O. PR OGRAMMES IN COL.L.ABORATION wIT~ NASA AND lOR SA C 
.***.** •• • • • *. ***.** *•••• *•••••••• •• ** •• ** ••• * •• *•• ** 

GH5011 G.HAhME RSCHLAG/AMSTERDAM IUE OASERVATIONS Or X-RAY 8INA RIESI 

00517 O,DRAVINS/L.UND 

MRS31 M,RODONO/CATANIA 
._ . 

VB5J8 v.DOAZAN/PARIS 

FB5611 F.BERTOLA/PADOVA 
OE589 O.ENGYDLD/OSL.D 

HU597 M~H.UL.RICH/MUNICH 

OV598 O.VIL.HU/HEL.SINKI 

HebOl M~COMBES/PARIS 

HIGH RESULUT:;ON I1BSERVATIOI\S OF S~l C X-l . 
CORO NA L TRA NSITIO N RE~ION l~ THE SOL.AR-TYPE 
STAR FETII HYDRI 
STUDIES OF TH~ ~uIEr AND PL.AGE COMPONENT Or 
THE ACTIVE STARS IN RS CVN BINARY SYSTEHS 
THREE-PHASE DIAGNOSTICS OF NONTHERMAL. AND 
BINARy EFFECTS IN 8E STARS 

CL.S71 C,L.AURENT/VERRIERES-L.E-SUISSON THE EXTEND OF II GASEOUS GAL.ACTIC HAL.O 
. 	UV ENERGY DIST~IHUTION OF CU GAL.AXIES 

AN EMISSION MEASURE ANALYSIS OF THE K GIANT 
~ETA CETI (S OL.AR-TYPE) AND THE M SUPERGIANT 

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

HIGH RESOLUTION SPECTRA 

CONTINUATION OF THE HONITORING OF THE 

CONTINUUM AND LINE STRENGTHS OF THE SEYFERT 

GALAOY NGC 11151 

PE RIO D-ACTIVITY REL.ATIO~S IN SOL.AR TYPE CLOSE 

BINARIES 

UV OBSERVATIONS OF GIANT PL.ANETS AND THEIR 

SATELL.ITES 


.J 

-..] 

til 

'I 

J ' 



Cl ASSI FrCA TION OF OBJ ECTS uSED IN THE JOINT ESA/SRl lOG OF IUE O~SE~VATIONS 
*.* • ••• ****a_**.** •• ***R* * .~ **A** * .****.~***.* * *************~ ••••*.*** ***** 

00 SUN 
01 E"RTH 
02 IoIOON 
03 PL.ANET 
04 PLA~ETARV SATEL.LITE 
05 '"INOR PLANET 
Ob COMET -. 
07 INTERPL.ANETARY MEDIUM 
08 
09 

10 \oj C 
11 .. N 
12 MAIN SECWENtE 0 
13 SUPERGIANT 0 
VI DE 
15 OF 
16 SD 0 
17 1'10 0 
18 
1'1 UV"STRONG 

20 80-82 v.. IV 
21 B3-a5 V.IV 
22 80-89.5 V-IV 
23 BO-82 111-1 
24 53-85 111-1 
25 80-89.5 Il1.I 
2& BE 
27 ap 
26 SOB 
2</ 1'108 

30 AO-A3 V-IV 
3! ALI-A9 v-IV 
32 AO-A3 1 II-I 
:B Ail-A9 II 1"1 
34 At: 
35 A~ 

3b A~ 

37 I<IDA 
38 
39 COMPOSITE 

Il\l FC-F2 
111 F3-F9 
112 FP 
/13 L"TE TVPE DEGENERATE STARS. 
/Ill G (TO IrEs79)1 Glv-VI (FROM 
liS G I-II (FROM IFEB7q) 
lib K (TO IFEB79), K IVeV. [FROM 
47 K I-III (FROM 1FEa7q) 
liB M (TO IFEB79)1 M D~A~FS [FM 
Ilq M I-III (FROM IFEa7<l) 

SO 
51 

R,N OR 5 TYPES 
L.ONG PERIOD VARIABLE STARS 

52 l~REGULAR VARIABLES 
53 REGULAR VARIABLES 
54 DIoj"RF NOVAE 
55 CLASSICAL. NOVAE 
56 SUPERNOVAE 
57 SYMBIOTIC STARS 
58 T HURl 
S9 X-RAY 

bO SHEL.L. STAR 
61 
b2 
03 

fTA CAl( INAf 
P4)L.SAR
NOv ..~IKE 

b4 STEL.LAR OBJECT NOT INCL.UDED ABOVE 
'1>5 
bC! 
*>1 
'08 
oq 

70 PLANETARY NEBUL.~ + CENTRAL STAR 
71 PL.ANETARY NEBUL.A - CENTRA~ STAN 
72 H 11 REGION I 
73 REFLECTION NEBULA 
74 
7S 

DARK CL.OUD (ASSORTION SPECTRUM) 
SUPERNOVA REMNANT 

-...J 
0\ 

7& RING NEBUL.A (SHOCK IONI6ED) 
77 
78 
79 

80 SPIRAL GAL.AXY 
81 EL.LIPTICAL GALAXY 
82 IRREGUL.AR ~ALAXV 
83 GLOBULAR CLUSTER 
84 SEYFERT GAL.AX~ 
85 QUAS4R 
8b RADIO GALAXY 
87 BL LACERTAE OBJECT 
86 EMISSION LINE GALAXY (NON-SEYPERT) 
89 . 

90 INTERG.L.ACTIC MEUIUM 
91 
92 
</3 

1FE879) 94 
95 

lFEB79)90 
97 

IFEB79)9o WAVELENGTH CALIB~ATION (N~SA L.OG) 
99 NUL.~S AND F~AT FIELDS (NASA LOG) 

THE CL.ASSIFICATION IS · SUPPLIED BY 0 STICKL.AND FOR USE ONL.Y · wITHIN TnE PHOJECT 



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

SINCE 1 AUG 78 A TWO.DIGIT CODE HAS BEEN USED TO DESCRIBE EXPOSURE 
LEVELS, THIS CODE OCCUPIES THE FIRST TWO CHARACTER POSITIONS OF THE 
COMMENT FIELD. 

DIGIT 11 EXPOSURE LEVEL OF CONTINUUM 
DIGIT 21 EXPOSURE LEvEL OF EMISSION LINES 

THE CLASSIFICATIONS BELOW APPLY TO BOTHI 

D. NOT APPLICABLE 
11 NO SPECTRU~ VISIBLE 
21 FAINT SPECTRUMJ ~AX ON < 20 ABOVE BACKGROUND 
31 UNDEREXPOSED I MAX ON < 100 ABOVE BACKGROUND 
ijl WEAKI MAX ON BETWEEN 100 AND 150 ABOVE BACKGROUND 
51 GOOD: NO SATURATION BUT MAX ON OvER 150 ABOVE BACKGROUND 
0: A BIT STRONGS A FEW PIXELS SATURATED 
71 SATURATEO FOR LESS THAN H4LF THE SPECTRUM 
81 HOSTLY SATURATED BUT SOME PARTS USABLE 
9s CCHPLETELY SATURATED 

ON 1 SFP 7~ A FURTHER DIGIT WAS ADDEO TO DESCRI~E THE LEVEL OF 
THE BAC ~ r.nOUND. THE . MEAN ON GIVEN BY A SUnSET HISTOGRAM OF WIDTH -..J 
2 PIXELS BETwEEN, -..J 

SWP 550,130 AND 085,310 
AND LWR 100,195 AND 90,300 

HAS BEEN COOED AS FOLLOws. (LIMITS .INCLUSIVE) 

o DN<20 
1 21<DN<30 
2 31<01-1<40 
3 4t<DN<50 

" 50<DN<OO 
5 60<DIJ70 
b 71<DN<80 I ' 
7 aO<DN<90 
8 91<DN<100 
q DN>101 
X SATURATED 



'c c 

C 
OBJECT Cl M/, (i 

RT AseN 
HR MN SC 

DECLN 
DEC HN 

orsP 
+CA'1 IMAGE 

APERT 
DB LG DATE 

START 
HR HN SC 

LENGTH 
Mlt-J sc f' RoG CO..,I<E"T 

, , 

C 

C 

NGC 40 
NGC 40 
NG C 40 
NGC 110 
HO i S8 1 
HD 2 151 
HD 215 1 
HD 2151 

11 
71 
11 
71 
4 '1 
GO 
04 
44 

IO~8 
10~7 
IO p7 
H.,1 
q"l 
2.& 
2 ~ 8 
2"'8 

00 
00 
00 
00 
00 
00 
00 
00 

10 III 
10 17 
1(1 11 
10 17 
17' 2~ 
23 09 
Z3 09 
21 09 

+71 15 
tH IS 
t7~ 15 
.. 72 IS 
-&5 10 
-77 32 
- 11 32 
-1'13a 

L 
L 
L 
L 
H 
H 

'"H 

3 
l 
2 
3 
l 
2 
2 
z 

ISIIt!5 
11923 
11~i:'4 
151112 
12~15 
llQU 
11944 
11'145 

L 
L 
L 
L 
L 
L 
L 
I. 

0 
0 
0 
0 
0 
0 
0 
0 

07NOV81 
05NOVSl 
05NOVSI 
OSNCV 8 1 
It HA~82 
06NOV81 
oeNOVBl 
OBNCV81 

12 141 01 
Ib 00 15 
11 10' 27 
Ib 11 53 
0] 5,7 00 
17 00 IH 
11 41 00 
18 2l SO 

180 00 
(1 20 00 
12() 00 
070 00 
020 00 
015 00 
015 00 
015 00 

UK1I70 
UK470 
UKU70 
UKl.i70 
UK4911 
kFSlb 
KFSlo 
KFSlb 

342 
312 4-KIN HTR W-UP 
333 d- MIN MTR ~ ~ U P 

231 
702 4-MIN-HTR-W H"UP 
702 
702 MICRoPMONICS 
702 MICROPHO~ICS 

r " <.) 

" L' 

C, 

HD 2151 
liD l l 51 
HD ~151 
HD 2151 
HD l U I 
HD ~151 
HO 2 151 
HI) 2151 

4/1 
11 11 
at! 
44 
411 
GU 
11 4 
114 

Z ~ 8 
0 ~~9 
02 ,.-9 
02 ~q 
02 . ' 
02~9 
02~9 
0 2 ~ 9 

00 Z ~ 
00 23 
00 21 
00 23 
00 ZJ 
00 z:s 
OD 23 
00 23 

09 
09 
09 
09 
09 
09 
09 
09 

-77 32 
-n 12 
..71 JZ 
- 71 12 
- 77 J2 
.1' ]2 
-71 l2 
-71 32 

H 
H 
H 
H 
H 
101 

H 
H 

2 
2 
2 
2 
2 
2 
2 
2 

1194b 
12S5Z 
12553 
1255. 
12555 
12556 
l ZSS T 
12S5:B 

L 
l 
L
L
L 
L 
L 
L 

0 
0 
a 
0 
a 
0 
a 
0 

08NaV!!1 
l1F~882 
l SFE5 8l 
1 1F£882 
l lFE86Z 
11FEI\82 
llfE8S;! 
l I FES&Z 

19 
Ob 
07 
08 
09 
09 
10 
IS 

OZ 29 
42 10 
32 27 
t 9 36 
110 07 
IU 57 
28 18 
oe 17 

015 00 
015 00 
01 5 00 
01 5 00 
0 1~ 00 
015 00 
01 5 00 
01 ; 00 

KF51b 
KFSlb 
KF 5 t(, 
KF5 16 
Kr'i\ 6 
KFS1 6 
Kf516 
KF 5 1b 

702 MICRo PH ONICS 
71lt! MICR OPHONI CS 
7 4 3 ~ rC N oPHON IC S 
70 3 ~ l CRoPHONl C 5 
7u3 MIC Ra PHONI C6 
7 ~ 3 MJCR OPHON ICS 
7" 3 M ICROPHO~ ICS 
7U3 HICR oP HONI CS 

0 

0 

0 

HD Z1 S1 
HD ZI S I 
HD ZI!H 
l EU C4& 
HD llbO 
HI) 33&0
rnA t l S 
ZETA CA8 

II . 
0 11 
414 
20 
20 
20 
21 
21 

02~ Y 
2,.8 

02~8 
Ol-~ 7 
0]~1 
0 3~7 
In;l 
Ol ~ T 

00 
00 
00 
00 
00 
00 
00 
00 

23 09 
21 09 
23 09 
~4 10 
34 10 
311 10 
34 to 
34 10 

- 7"7 
.. 77 
-71 
+S3 
+5 3 
+53 
.53 
. 53 

J c
1 2 
32 
IT 
:5 7 
31 
n 
n 

'"H 
H 
H 
L 
L 
L 
l, 

2 
Z 
3 
1 
1 
1 
I 
1 

12559 
129 1b 
1bl21l 

1442 
1458 
111 59 
14U 
lUbl 

L 
L 
L 
L 
L 
L 
fj 

L 

0 
0 
0 
0 
0 
a 
0 
0 

IIFE BS 2 
31MAR82 
I JFf6BZ 
lllJANB2 
2 SJAN82 
21JA~82 
25JM~82 
2SJA N8l 

11 5 0 
05 Ot 
05 2'1' 
15 2J 
II 42 
111 1'7 
00 00 
12 12 

29 
4S 
45 
20 
53 
12 
DO 
n 

0 15 CO 
OOb 30 
93B 00 
000 16 
000 01 
000 01 
000 01 
000 01 

Kf 51 b 
UKII "'/,I 
ODS I7 
PHCAl 
UKC At L 
UKC AL 
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Viii HYI 
Viii HYl 
Viii HyI 
VII HY! 
vw ~'I'I 

54 
54 
Sil 
511 
54 
Sa 
54 
5 /1 

10~8 
1 0 ~ ' e 
10 ~ 8 
1 0 ~ B 
1 O~ 8 
13 0 
13 ~& 
111 .0 

011 09 32 
Oil 09 32 
all 09 12 
04 OC? 32 
04 09 12 
Oil oq 32 
04 09 32 
04 09 32 

-71 
-71 
-71 
- 1 1 
-7 1 
- 11 
-'7 1 
.. 11 

25 
2S 
25 
25 
25 
25 
25 
25 

L 
l 
l 
l 
l 
l 
l 
l 

2 
2 
2 
2 
2 
2 
2 
Z 

12281 
122~11 
lZ28Q 
,2 2 8 '1' 
12268 
1229" 
123 07 
123 11 

l. 
S 
l 
l 
l 
I. 
L
I. 

0 
0 
0 
0 
0 
0 
0 
0 

OtlJAN82 
04J"NS2 
OIlJ~N82 
05JAN8 l 
05JAN B2 
o bU NS2 
OIl JA- N82 
09 J AN82 

Il 57 
15 31 
IS 05 
OQ !3 
10 19 
11 II! 
11 25 
14 10 

07 
51 
011 
011 
29 
09 
13 
25 

OOEI 00 
012 00 
01b 00 
008 00 
002 40 
00 7 00 
OuS 00 
02 0 00 

UKQ QLI 
UI( /jOtJ 
UKQ041 
U~ IJO /,j 

UI( IIO G 
UK IlO4 
UK/j OIi 
UKU6b 

]02 
303 
5(13 
8 02 
50 2 MICRoP HO ~ l CS 
502 
U03 LI- M l ~- HTR·WK.UP 
303 ~ ~M -H1R- ~M~ UP MN:819 



• 

• 


RT "SCN OECLN OIS;> lPERT HlRT LENGTH •
OBJECT MAG HR MN SC OEG Mill +CA'1 IMAGE 09 loG DATE HR ",104 SC MIN SC 	 PRO!; eOMH ENTCL 	

•VW HVI !ill 1I~~0 Oil 09 32 .71 25 L 2 12318 L 0 09JAN8~ 15 18 11 OZ5 00 UKQ8~ 10] ij.'1 ° HTR ·WM~UP MN~8 7q 

VW HYI 511 10 .. 8 04 09 32 -11 2'5 L 3 159'52 L 0 0IlJ,l.N8Z 14 30 29 010 00 UKIIOII 100 
Viol HYI ')1.1 to .. 8 014 0'1 32 -71 25 L 3 159~5 L 0 05 J AN8 2 08 47 1 b 020 00 U!(lIOII 901 
VW HYl 511 10 .. 8 0'1 09 32 -71 25 L 3 159bo L 0 05J olN8 2 10 11 37 001 00 UKIlOIi bOl • 
Viol H'fI 5Ll 10. 8 all 09 32 -11 25 H ] 159b7 L 0 05Jl "lS Z 10 52 28 187 00 UKlIOl! 502 
Vii HYI 511 13~0 01.1 09 12 -11 25 L 3 159all L 0 06JAN82 11 'Ia 11 010 00 UI(ClOt: 501 
Viol HVI 54 1f.8 01.1 09 32 -71 25 L 3 15988 L 0 08JAN82 12 111 25 090 0(1 UI(I.Ol.1 501 • 
Vii HVI 511 14~0 0(1 09 12 -11 25 L 3 16000 L 0 OqJ A N~Z 13 25 119 0110 00 	 UK"Bb 301 

Viol HVI SI.I 14~ a 01.1 09 32 -71 25 I. 3 lbOOI L 0 09J4NB2 14 40 511 033 00 	 UK/jSb ](1, ! • 
H0284ql~ 58 101"0 04 19 all +19 25 H 2 127211 L' 0 06MAR 82 03 51 55 409 00 	 UK482 2Sl 
H0284U9 58 10.4 011 19 Ob +1<) ~5 H 1 15475 L o . l1 NOV 8 1 H 03 21 890 00 UI(US 2 009 S T~RT / READ AT GS FC 
NGC . ISb9 82 1l.9 Oil 2b 03 +6/l 45 L 3 15763 L 0 150EC8 1 15 17 15 1'50 00 BF32 9 311 • 
HD 2909~ 21 4~3 Oil B 13 +!t 1 10 I. 2 12851 S 0 2a~A R 8 2 07 08 3Q 000 25 UK"'9 302 
HO 290 94 21 4J.3 04 H 13 .,111 10 l 2 12851 L 0 211MAR8Z 01 04 11> 001 1'5 UKII 19 102 
HO 290QQ 4,3 ot. 33 11 +41 10' I.. 3 lbllt2 S 0 2QHAR6c1 07 10 21.1 000 ",0 UK II7. 301 •21 
HO 29214 21 4.3 01; 31 13 +1;1 10 L 3 lHU L 0 2/1M AR82 01 11 52 001 10 UKli 19 501 

b03 MO D R p. O B J ~ ·115 , 5QHD 30139 30 4'. " 0 11 Q1 53 +08 II ~ 101 2 12017 L a 21 NOVll l 1J 30 2 9 0011 20 	 PBtl OS • 
+0 8 uQ H 12011 (j 2 11'1 0 '1' 8 1 13 2 1 25 004 20 1)8 &08 bO l ~O D R p. D8J= - 9S, 'I bHD 30139 30 1.1 .4 04 01 53 2 L 

H 	 0 21 NOVS l 14 2 7 00 ooq 20 P8 IJ 08 '50~M O D R p.OSJ II" H TR, ~NHD 30139 ]Ij II ~ q Gil 11 7 53 +08 09 2 l Z0 l S L 
HD 30 7J 9 30 "~Q 01.1 IH 5 3 +011 09 ~ 2 1201 9 L 0 21NOViH 15 42 59 OOb 00 	 PS b OB 500 ~oO R p . 08J=- 115 , Sij ,roPSb08 ~o o Mo D R p. OBJ s 80,-85HO 301 19 30 q~4 04 11 1 ')3 +08 11 9 H 3 155 39 l. 0 lHlOV 13 1 111 06 19 OOb 00 
HO 3073 9 30 /j~1I 04 IH '53 +0 8 11 9 i-,~ 3 1554 0 L 0 21 ~oval 15 04:1 10 01 0 00 PBbQ !) 500 MOD R p. 0 8 J - 99 , - 93 I ,,-' 

HD 313qe 47 21'7 04 53 114 +31 05 H 1 15503 L 0 151-10\'81 12 54 14 &67 00 UK482 019 RE AD AT GSFC 
HO ]19011 l3 03.0 0 11 58 23 +Il3 45 I. 2 128b(1 , 0 2MU R82 07 07 17 000 30 	 UKII19 b0 2 ~ -H I ~·H T R · ~ M-U P 

• 
•HO 319bll 33 of.o all 58 23 .'13 45 L 2 12864 L 0 2bM" R82 01 01 13 002 00 	 UKII 79 702 

HO 319&4 H 0 3 ~O 011 58 23 +113 45 Ii 2 128bS L 0 2MUR82 01 59 37 050 00 UK4 19 104 q -M1N·H T R ~WM·U P 

HD 31 'b4 :n 03. 0 04 58 23 +J< 3 45 H l t l8b!! L 0 2bHAR6l 09 56 41 008 00 UKII19 b02 
HO ]1904 H o:f. o 04 58 23 +43 45 L ~ 166 28 l. 0 2ts,...n82 01 n 03 O:?O 00 UI<1I19 701 U. M IN-HTR -~M~U P • 
HD 31 QbQ 33 03. 0 Oil 58 23 +11 3 45 L 3 16& 28 a IJ lb l'l.R8 2 01 12 52 007 00 UKII 19 001 
HO 319b4 H n~ o 011 58 2 3 +4:5 45 Ii 1 l U 29 L 0 2o"'AR82 08 51 21 OM 00 UKII79 bO 1 

04 5~ Ql - bb 0] l 2- 12'503 L iJ OlFEBa z 06 31 20 430 00 GLOBe 30 q 4.~IN-HTR·~~-UP NGC 118 3 &3 10. ~ •
O ~ 58 02 .. /,jb 03 3 lb620 0 25MARea OJ 34 01 403 00 GLOSe 203NGC 1783 eo 10 '. 9 	 L. L 

«H02bQQOc 10'.9 05 02 50 -11 24 1'1 3 1598b L 0 01J4N82 08 39 23 '128 00 	 JF5 20 11 0323 
0 07",,l.R8 2 00 01 26 :)35 00 DRS18 251HO J2S81 '17 1.2 05 03 21 -22 2b 101 2 121213 L 

HO 32881 111 J ".2 05 01 21 - 22 20 L 3 1" 11&5 L 0 onl"R82 01 Sb So 12(1 00 DRS1S 2(!~ i 

RBI 23 10.5 05 10 31 - b8 50 H 2 1 a~ 1 2 t. 0 17rE6S 2 06 53 H 410 00 	 BWb01 709 • 
N28 70 1~ :. () 05 11 09 -b7 52 L 2 12474 L 0 ]O JA N82 12 5 l 53 oso 00 	 UK li 61 I I ] 

H 120 02 S 0 ZON OV81 12 01 '18 000 01 UK4 25 002 MICR oPHO NIC S 	 f1010 34085 25 O.;:! oS 12 08 -08 lOS 2 
HD l aoSS 25 0 ',2 05 12 '.le" -08 \f.; H 2 120 3 1 S 0 22N OV 8 1 13 58 25 000 01 	 UK " Z5 001 4. 1 HT R W- UP • \ 
!olD 30085 25 0.2 05 12 08 -06 15 H 3 15530 s 0 ZO No val 13 00 21 000 15 UK11 2'5 701 

.:a I 
HO 34Q8S 25 0.2 oS 12 08 -0 8 1b H 3 15550 S 0 22NO VCl i 14 (1 0 58 000 15 UI<:i 2S 701 
HI) 3110 18 \2 b,O 05 13 00 .. 3L1 15 L 3 lb6S0 S 0 281'1;\ '1 82 O/) 10 20 000 30 U!< IIIIO bO' 
AI(N 120 114 13 . 1. os 13 ~b -0 () 12 L 2 121 82 I. 0 l'ol HA RI\2 04 23 J~ 02 " 00 UK u73 3 D 

~ 
AK:II 120 e4 1:S~ b 05 13 31> -00 1Z L 3 t6 527 L 0 11l"'''R8 2 0 11 % 19 050 1)0 	 UK 1113 3 <1 Ct 

0 27D EC 3 1 12 27 19 040 00 VILSE 110 2 M IC ~OP HO ~ ICSAKN 120 6Q I II. Q OS 13 1a - 00 t 2 L 2 12225 L 
' ; 


~ KN 120 811 14.0 05 13 JI! -G o 12 L 3 15888 L 27 D~C81 11 20 22 ObO 00 VIL SE 3 14 \
" 	 ~ 
'5 17 1b -13 III l 1 13<; 6 L 0 l Ol'l OV81 l q aq 41 00 0 01 VI LS€ 500 Tql IL EO ( TI~ E :O . 7 u S E CHD JtlSib 2 0 4.3 

~O 3 i!8 t t 2n ' '(. 3 '5 17 16 -1 3 P "'! 1 1191 L 0 30"lO V6 1 15 Ol 09 GOO 22 	 VI LSE Sv u 

~ 

~ 



OBJECT CL MAG 
RT 'SCN 

HR MN SC 
OECLN 

OEG MN 
OISP 
+C'" IMAGE 

'PERT 
08 LO DATE 

START 
HR MN SC 

LENGTH 
MIN SC PRoG COM"'ENT 

HO 30816 
HO 348111 
HO 34!16 
HO 311656 
"it! :s Ob S6 
0523-61 
H0 2695411 
HD hCJ54o. 

20 
20 
20 
13 
13 
20 
10 
10 

0~3 
4,3 
" .. 3 
6~8 
6~8 

111,7 
12 .3 
U.3 

5 
S 
5 

05 
05 
as 
05 
05 

11 
17 
17 
17 
17 
23 
26 
26 

til 
16 
1II 
1q 
19 
16 
48 
48 

-13 
-13 
-13
+3'7 
. :31 
- b7 
-b8 
-68 

14 
14 
III 
2l 
21 
21 
S3 
53 

l 
H 
H 
H 
H 
L 
L 
L 

2 
J 
3 
2 
3 
2 
2 
3 

12060 
15604 
15b05 
120011 
15532 
12868 
12652 
111400 

L 
L 
S 
L 
L 
L 
L . 
L 

0 
0 
0 
0 
0 
0 
0 
0 

30NOV81 
lONOV81 
30NOV81 
20NOV81 
20NOV8I 
28MARS2 
21FEB82 
21FEB82 

13 
13 
15 
IS 
14 
03 
13 
12 

11 49 
17 46 
5b 50 
116 49 
58 lib 
07 27 
00 0) 
24 06 

000 01 
000 22 
000 50 
006 10 
019 00 
100 00 
025 00 
025 00 

vIL5E 
VILSE 
VILSE 
UK"25 
UK425 
UKIJ40 
MG574 
MG574 

SOD TRAILEO,TIM[=O,67S EC 
500 
500 
1103 
bOI 
50q 4.MIN-HTR.~M-UP,HN 
b03 
701 

H0 26954 b 10 
HDhq6bO 2J 
H02~"6h 12 
1040209700 n 
NGC 2019 8] 
HO 36861 13 
HO 3Ubl 15 
HD 36 1561 13 

12~ 3 
11~ 0 
11 ~ 1 
10'. 6 
10~9 

3.. 6 
3 ,. 6 
3 .6 

05 
05 
05 
05 
05 
05 

5 
05 

26 
31 
31 
U 
32 
32 
H' 
32 

'I e 
24 
54 
06 
12 
23 
21 
13 

-bB 
- 11 
-Tl 
- 66 
-TO 
+09 
+09 
+09 

53 
06 
06 
J 6 
Ii! 
S4 
54 
511 

L 
H 
!of 
H 
L 
H 
H 
H 

:5 
2 
2 
2 
l 
2 
2 
3 

161101 
12765 
12786 
1i!408 
SZT80 
120D! 
12030 
1551 1 

L 
L 
L 
L 
L 
L 
S 
L 

0 
0 
0 
0 
0 
0 
0 
0 

2IFEB82 
15MAR8 2 
l SMAR 82 
23J AN82 
13 MA R8l 
lON ov el 
22NOV Sl 
lONOVSl 

13 29 19 
011 01 24 
07 53 52 
I] 15 13 
OS l il 28 
13 11 0 113 
12 45 16 
13 Illi 33 

01 5 00 
190 00 
170 00 
130 0 0 
33 2 00 
000 55 
000 55 
001 10 

MGS74 
UKI.I78 
UKIl '78 
UK"78 
tOLOBe 
UI\ Il i! 5 
UK 4i 25 
UK Ili!5 

561 
305 4 MIN HTR WARM - UP 
l OS II MIN HT R ~AR H -UP 
305 4-M.H T R -W~-UP HN:1l6 b 
40 7 
70 2 
bO I /j-M HT~ w- uP 
901 

HO 36861 
M '2 
M '2 
M 42 
HD ]10n 
HO 37022 
HD HOll 
AO'3&-66 

15 
72 
12 
12 
12 
12 
U 
S9 

3~6 
00, 0 
00 ,. 0 
00.0 
5~1 

05~1 
05,.1 
13 . 0 

5 
05 
05 
05 
05 
oS 
05 
05 

3Z 
n 
32 
32 
32 
32 
12 
35 

23 
4' 
48 
118 
'1 9 
11 9 
4. 
42 

+09 
.. 05 
- os 
-O!; 
-05 
-os 
-O!; 
-66 

54 
26 
25 
Z5 
25 
25 
25 
5 4 

H 
L 
L 
l 
H 
L 
H 
L 

3 
3 
3 
3 
2 
3 
:5 
2 

lS5"" 
16230 
16228 
162Z9 
121.18 9 
16 231 
162 32 
12758 

S 
L 
L 
L 
L 
L 
L 
I. 

0 
0 
0 
0 
0 
0 
0 
0 

l2N OV 81 
Ol FES62 
OlFE882 
0 1FE882 
0 lF EB 82 
01 FE B82 
0lFfB8 Z 
I OHARS2 

12 
oe 
01 
01 
07 
09 
09 
05 

1j 9 24 
21 0 1 
21 02 
55 39 
02 111 
21 00 
'6 52 
00 11 

001 10 
015 00 
0011 00 
00 6 00 
00 ] 00 
000 01 
0115 00 
090 00 

UK/4 25 
PP5bl 
PPS bl 
PPS6 3 
p!'St,3 
PP5b l 
PP5b l 
UKII73 

70 1 
750 
500 
500 
702 O-MIN- HTR-WM.UP 
50 0 
40 0 
342 i'lN=809 

co 
tv 

AOS38e66 
A0 538-66 
l OSlS.6t1 
A0!S38-U 
A0538-66 
A053 8-bfJ 
AO'538-66 
lOS3S-6b 

59 
59 
59 
59 
59 
5., 
59 
59 

IJ~O 
13,,0 
11.0 
13:0 
13~0 
I) ' 0 
l Z'S 

~ 

13 ~ 0 

05 
05 
05 
os 
05 
05 
OS 
os 

35 
35 
35 
l5 
3S 
35 
35 
35 

112 
11 2 
42 
42 
liZ 
42 
G3 
43 

-66 511 
-66 S4 
-66 511 
.66 SII 
- 66 54 
-66 511 
-6b 511 
ebb 54 

L 
L 
l 
L 
L 
L 
L 
L 

2 
2 
2 
3 
3 
S 
2 
Z 

12715 
12783 
12783 
16119 11 
16519 
16529 
I ll e S 
12850 

L 
& 
L 
L 
L 
L 
L 
L 

0 
0 
0 
0 
0 
0 
0 
0 

12fo1AR8Z 
1'1M ,AR 82 
l11 HAR 62 
IO HA RB2 
l ZM AR 8i! 
14MAR8l 
180E C81 
Z4"'AR82 

08 21 
07 09 
07 09 
06 U 
09 26 
01 59 
14 If> 
011 U 

liT 
37 
37 
25 
01 
33 
38 
34 

ObO 00 
011 5 00 
045 00 
120 00 
080 00 
060 00 
030 00 
ObO 00 

UKj/ 73 
L'K "73 
UK /j 71 
UK 4i Tl 
UI'-471 
uI\Q 73 
Ul\1I 75 
UKII 79 

:HII 
2\3 
5 13 
1112 
3ao 
230 
333 
3lZ 

A~ C l oE ~ TA L SA IMA GE 

0538-66 
A0538-b6 
A0538-61> 

0'538-66 
H£Zq S170 
HE245T70 
HEZQ5710 
H£205710 

59 
59 
59 
59 
12 
26 
12 
Z6 

13~0 
IZ~5 
13 .. 0 
13,0 
9~t 
9 .. 0 
9~1 
9.0 

05 
05 
05 
OS 
OS 
05 
05 
05 

35 
35 
35 
]5 
35 
3'5 
l5 
35 

43 
43 
03 
III 
oe 
48 
48 
II! 

-6b SII 
-66 '511 
_66 511 
-6b 54 
+26 11 
+Z6 11 
~26 17 
+26 iT 

L 
L 
L 
L 
L 
L 
H 
L 

Z 
3 
3 
3 
2 
Z 
1 
3 

1l8U 
15791 
IbbU 
16627 
118S0 
11890 
15358 
153e.4 

L 
L 
L 
L 
L 
L 
L 
L 

0 
0 
0 
0 
0 
0 
0 
0 

2b l1AR 82 
18 DEt81 
Z4HAR82 
26MAR82 
0lNOV81 
02NOV8! 
01NOV81 
02NOV8! 

os 
\3 
05 
oJ 
13 
12 
U 
12 

03 
34 
17 
}9 
02 
5'5 
DB 
34 

36 
16 
36 
50 
58 
]0 
118 
01 

070 00 
011 0 00 
ObO 00 
OBO 00 
002 40 
003 20 
385 00 
016 00 

UK 1.11 9 
UK I< 75 
UKII 7Q 
UKII 79 
C0596 
FG5bl 
C0 5Qb 
FG561 

3311 
] 11 0 

HI 
331 
1152 
50 2 
Ilil l 
501 

q-M-H T H-~ ~ -UP, ~N 

4- M HTR W-UP "'N~ 819 
4-M HTR ~-uP HN~ 78q 

HEZII5770 
"'66 
H'C 2012 
eN OR! 
eN DIU 
eN ORI 
eN DRI 
HOZ50550 

Zb 
10 
70 
54 
5q 
54 
5" 
3Q 

q~O 
16;0 
13.. 0 
12.9 
13' 0 
12f 9, 
13'-0 
09~1 

05 
05 
05 
05 
05 
05 
05 
05 

35 
16 
39 
49 
119 
qq 
49 
S9 

4& 
i2 
ZII 
40 
110 
40 
40 
06 

.26 
-61 
+09 
-os 
-o s 

·-05 
.. 05 
- 16 

17 
20 
04 
26 
26 
2E/ 
26 
31 

H 
l 
!of 
L 
L 
L 
L 
H 

:5 
J 
:5 
Z 
2 
J 
S 
l 

lBb5 
16211 
16263 
12261 
12Z93 
15950 
15963 
12395 

L 
L 
L 
L 
L 
L
L 
L 

0 
,0 
0 
0 
0 
0 
D 
0 

OlNOV8! II 
30JAN82 till 
OSFEB82 06 
01lJ 'N82 09 
Ot-JA N!2 08 
OllJ4N8l 05 
ObJ4N82 09 
2~JAN82 . 09 

20 
3/1 
38 
ZO 
55 
36 
lb 
08 

55 
'l3 
48 
J6 
37 
01 
01 
59 

375 00 
075 00 
210 00 
030 00 
030 00 
040 00 
050 00 
]95 00 

FG561 
UK4b7 
8851111 
UKlI O'l 
UKIiOIl 
UK4011 
UKIIOII 
FP51" 

1103 
231 
252 
50] 
1102 
SOl 
501 
1bq 

MICROPHONICS 
q-M-HTR-~M-UP M~=b95 



• 
• i 


RT' 4SCN OECLN 0151' APERT sT4RT LENGTH 

08JECT CL MAG HR ,'iN SC DEG "iN +Cl'1 IMAGE OB LG DATE HR MN SC MIN SC PRQG CO,.,I'tENT .. • 


HDCl0932 35 u~1 05 59 38 +09 39 L 3 Ib02" S 0 IZJAN82 08 SCI 20 000 31 STAN 300 
HD'I0'n 2 35 'I. I 05 59 38 +09 39 L 3 1&02 9 L 0 12JAN82 0& 49 liS 000 20 STA .. 500 
HO III 31 'S 2& 5'.2 ot. 01 Q8 -0& 112 H 3 1052& L 0 l11M AR8 2 03 51 00 001 50 UK 4 71 1100 
HD 11 21177 22 05,9 0& 08 38 +13 H I< 2 125 42 L 0 10 l'" E882 00 1.1& so 025 00 PBb08 502 II.MIN·HTR.WH.\JP 
HD U24 77 22 05 ,9 00 OB ]B +13 19 Ii Z 12543 L 0 IO F' E8!! 2 oe 00 52 028 00 P8b08 SOl MOD REF pas 
HO 14211 '77 22 05 .9 00 08 38 +13 ,39 H 3 103 01 L 0 IO FE 8!! 2 01 15 Ob OliO 00 PBbOB SOl MOO REF pas 
HD 1.12477 22 05~q 00 08 38 +\3 39 Ii 3 1&301l L 0 IOFE8 82 08 12 20 048 00 PS&OB 501 MOO REI'" POS .. 
PW"1 70 15.l 0& 15 23 +55 38 L 2 U2 31 L 0 Z8DEC81 10 55 10 150 00 Rio/S08 505 /j·MIN .. HTR .. WM-UP 

12232 L 0 280EC81 1'1 111 20 150 00 RW5 08 505 'I - MIN·HT R.W M- UPPW·I 70 15~l Ob IS 23 +55 38 L 2 • 
pW-l 70 15.l Ob 1'S B +55 38 L 3 \ 589 11 L 0 2B DEC8 1 13 27 113 045 00 RwS08 '101 
PW " I 70 15 '.3 0& IS 23 +55 36 L 3 1589 5 L 0 2B DEe8 1 1& 47 02 055 00 Rw508 Sal 4
HO 4510& Db 2l 30 +08 01 Ii ii! 12 852 L 0 2'1 MAR82 09 21 11& 05 0 00 UKII79 	 30210 10 ~ 0 

UKII79 
HO 11 710 5 30 1·.9 Ob 30 1.19 +16 27 Ii 2 12020 L 0 2 1NOY8 1 16 5S 5 1 000 30 1t8608 402 HO D R p. OBJ -·QS , 'I 6 .. 

+1& 27 Ii 2 1202 1 L 0 2 t NOVS l 17 119 119 000 40 PSboe 50Z MOD R p . 08J-· 11 5, 5 /j 

HO 4'5 1bo 10 10.0 Ob 23 30 +08 01 H 3 lb b 13 L 0 211MAR 8Z 08 01 19 075 00 	 1101 

HO 471 05 10 1.9 Ob 3" 119 
QOO MOO R P, 08J- 811,-85 HO 47105 30 t". 9 06 34 1.19 +\t. 27 Ii 3 1554 1 L 0 21NO V81 16 25 05 000 11 5 PB b08 

HD 47105 30 1 ~ 9 00 3" qq +1& 27 Ii 3 15511 2 L 0 2 1N Oy81 17 45 2 7 001 15 PSo08 	 600 • 
RR pIC 5'3 12. 0 00 10; \0 -&2 lb L 2 12 011 L 0 030 EC81 10 20 39 01 11 00 PS5 1b 501 MICROPH ONI CS 
RR PIC 55 12. 0 0& 3S 10 -b2 1& L 2 IZ 072 L 0 03DEC 8 1 II 13 02 018 00 PS5?6 50 1 HIC Ro PHO NICS 

018 00 PS51b 50 2 HICRo PI1 0NI CSRR PI C 5 5 12'. 0 06 35 10 -&2 31> L 2 lZ o n L 0 030ECS 1 12 12 28 	
00 

RII PIC 55 1 2~0 06 30; 10 - b2 36 L 2 12074 L 0 030£CSI 13 07 os OlB 00 PS57b 503 H I C R aP ~O NI CS 

• 
• I w 

AR pt C S5 12.. 0 06 35 \ 0 - 62 36 L 2 12075 L 0 030!CIH 14 01 03 016 00 PS576 502 MI CR oPH ONl CS 
PS570 50Z I'4IC RoPH ONICSRR PI C 55 12~0 00 35 10 -b2 36 t. 2 12071> L 0 0l0ECS1 1'5 o~ 17 018 00 

0 030ECS1 10 lib 47 016 00 PS576 550RR PIC ~'5 12.0 00 35 10 .. tt2 36 L 3 15632 L 
4 

RR prc 55 lZ·.0 0& 35 10 -62 36 L 3 15633 L 0 Ol OEC81 11 43 02 018 00 PS570 	 55 1 
06 35 10 .. b 2 31> 1 1563 11 L 0 030EC81 12 39 34 018 00 ItSS7b 551RFt PIC 55 1 2~0 	 L 

RR pIC 5'5 12.0 06 35 10 -02 36 L 3 15635 L 0 030EC8 1 13 13 30 0 18 00 PS576 561 
RR PIC 55 12'.0 0& ~'5 10 -62 3b L 1 15blb L 0 03DEC81 14 '10 08 OlS 00 PS576 551 
RR PIC 55 il.O o. 35 10 .. 02 30 L 3 15631 L 0 030Ee81 15 37 25 018 00 PS57t1 551 
H048097 30 5.1 .,6 39 30 +11 42 L 2 12127 S 0 12J4N82 09 42 23 000 17 STAN 501 

12327 0 12JIoNS2 09 3& 1i6 000 11 STAN 501 HO II S097 10 5~1 Ob 39 30 +11 11 2 t. i! I
HOlle091 30 5.1 06 39 30 +17 Cl 2 H 2 12328 L 0 12JAN82 10 22 38 Oll 00 STAN 501 

41 
H04eO'H 30 5~ t Ob }9 J O +17 liZ H 1 !b030 I. e IZ J A"I82 09 117 112 020 00 STA N 	 500 
H0480 97 30 5~ 1 06 39 30 +17 liZ L 3 lb031 S 0 12JAN82 10 56 28 000 40 STAN 	 500 TELEMETR Y LOSSES 

500 T ELE~E T RV LOSS ES HOIIS097 30 5, 1 Ob 19 30 +11 42 L 3 10031 L 0 12JAN82 10 53 29 000 25 STAN 
06 57 511 ·05 115 L 2 12798 S a 17HAR82 Ob 117 38 000 110 STAND 502 II_MIN_HTR .. WM-UP1'10 5Ub& 20 1.2 •12H8 0 17MAR82 0& 41 000 32 STANO 502 TRAILED RZ O.&3 

HD 522bb 20 7.2 Ob 57 "'1 - 05 45 L 1 16553 S 0 17HAR82 0& 3& 07 001 00 8TANO 800
HO 522&6 20 7·.2 06 57 "4 - a" 45 L 2 I. 	 11 

~ 
10553 0 17MAR82 06 29 18 001 00 STANO 500 TRAILED RaO,llHO 522b& 20 7 ,.2 00 57 511 -05 45 L 3 I. 

SN "1221>8 50 1 /J • 0 07 00 Q8 +811 28 L 2 12619 L 0 18H882 07 29 23 120 00 NPsab 	 303 

'N NUbS Sb 1".0 07 00 u 6 +811 28 L 3 103bl I. a 18FEB 62 09 34 15 011 11 00 f'lP58o 	 001 
\(1.0 +IlS 28 2 12b20 L. a 18FEB82 10 21 5C1 175 00 NP58b 30&!I N 11122&8 56 07 00 "8 L 

502 q -MIN-HTR- W ~-UPHO S83U) 26 "s.c 07 22 25 "it, Ob H 2 12'515 L 0 05FE B8 2 10 '57 5Z 003 00 BB51111 4 
Ht> 5!1311l 2b OS '.2 07 22 2S "1& 00 M 3 Ib2bl.l L 0 05F"E8 82 11 01.1 13 00 2 00 BB5 qa 301 

1Z7 <H 0 l1M AR8 c? 04 5& 49 000 25 STANO 702 4.. M[ ~ -HTR-~M.UPHO 589/10 GO Q.5 07 25 5" .31 53 L 2 9 
17M ~R 8Z 04 49 20 000 19 ST,4NO 502 TR,41 LED R~I.OIlHO 589Qb 110 11.5 07 25 5 4 +31 "3 L 2 12797 L 0 l

HO 5/1940 40 u .5 07 c?5 51.1 +31 'B L 3 1655 2 S 0 17H4R8c? 04 45 Ob 000 02 STA 'IO 	 101 110 SpECTiiUI< 
0 17"4 0 82 04 H 5l 00 2 as STA \1 0 701 THAIL EO R: O.lb110 58946 40 U.5 07 25 S4 +31 S3 L 3 Ib552 L 

.;J 

.J 

http:HTR-~M.UP


RT olS(N DECLN CISP olPERT START LENGTH 

OBJECT CL MAG HR MN Be DEC MN +C,I.~ IMAGE OB LG DATE HR HN se 
 MIN SC PROG COM .. (NT 

He S9~1.I:S 50 7~8 07 28 53 +211 37 L 2 12S115 L 0 23MAR62 09 os 19 025 00 FOoDb lU2 
He 59~1I3 so 7.8 07 28 5S +211 17 L 3 16b03 L 0 23MARS2 09 3b 5b 0110 00 FObOb 221 
kg MON b3 1l~0 07 28 58 -10 15 l. 2 11915 L 0 OANO.,,81 13 35 24 030 00 J",575 501 

050 00 JI<575 501kO MON b3 13,0 01 28 58 -10 15 L 3 15381.1 L. 0 01.lNO.,,81 12 III 30 
PBb08 bOl MOD R p. OBJ=~95,4bHe 60179 30 I~b 07 3 I 25 .32 00 H 2 12022 L 0 21No.,,81 19 02 117 000 110 
PBt-OB 600 MOD R p. OBJ= ~ ~,-85HO 60179 30 l.b 07 31 25 +32 00 H 3 155113 L 0 21NO.,,81 18 58 34 001 00 

bOO MOD R p. OBJ= 99,.9:SHO 60179 30 t'.b 07 31 25 .32 00 H 3 155uII L 0 21No.,,81 19 2& 57 000 55 	 PBb08 
+b5 a3 L 2 12519 L 0 ObFEBB2 Ob 57 00 1100 00 UKIIH lOb MI(ROPHONICSS[RENDIP 00 OO~O OT 32 03 

:;07NGC 2110~ 80 (l9~5 07 32 03 +65 113 L 2 12523 L 0 07FESeZ Ob 57 119 1105 00 	 UKll22 

NeC 21103 80 07 32 03 +b5 113 L 3 Ib271.1 L 0 06,- E682 Ob 55 00 1112 00 	 UKIiH 30309~ 5 
SERENDIP 00 00,0 01 32 OS +&5' 43 L S 1627B L 0 07f'EBB2 07 16 40 375 00 UKII22 103 
HD &0 751 21 ~.7 07 32 08 , .. 5 0 28 L 2 12139 S 0 130EC81 10 5i1 10 000 21 PHCAI.. 501 
HO 601 53 21 b~ 1 07 32 08 - s o 28 L 2 12139 L- 0 130E C81 to 11& 10 000 07 PHCAL SOl 

.. 50 28 L 121110 0 13DEC8 ! II 50 25 000 31 PHC AL 50 1 lRAILE.DHO &0153 21 ~".· 7 07 32 08 2 L. 
b0 2 HN:3Q3HO b0753 21 b'.7 07 32 08 .. 50 28 L 2 12919 S 0 31MAR 8Z 08 38 38 000 21 	 U!C CAL 
5 02 >!1~ . 3 Q!HO 607 53 21 b'.7 07 12 08 -so 28 L 2 12919 L 0 31,..AR 82 08 311 57 000 07 	 UKClL 

HD 60 753 li b~7 07 32 08 -5 0 is L 3 157 311 S 0 13DEC81 10 112 117 000 10 	 PHCAL SOD 
PHCAL 500HO b0753 II b. 7 07 32 OS - 50 28 L 3 151111 L 0 130ECBt 10 39 30 000 10 

HD b0153 b~7 07 32 08 - 5 0 28 L 3 15135 L 0 130EC81 II 115 Z& 000 III 	 PHCAL 5 00 TRAILED co21 
HO b0 753 21 &~7 07 :u 08 - 5 0 28 L 3 Ib 670 S 0 3l1URB2 08 3 I 3b 000 3 0 UK(AL 500 ~ 

HD b07 53 21 b~7 07 32 08 - s o 28 L :5 Ibb70 L 0 31MAR B2 06 ZII 58 000 10 UKCAL 500 
339 REA D AT GSFe07Jb +017 85 I b .. 5 07 3& 43 + 0 I 411 L 3 157H L 0 tbDE C8 1 10 55 lQ 883 00 	 UK427 

11 27 00 UP<Ll 2 7 ~130716+ 017 85 Ib. 5 07 36 43 +01 44 L 3 1582 2 L 0 21DE t8 1 10 110 n 
220 IDENT UNCERTAINL'14 5- lI b" 1.13 t3~ 0 07 38 00 -17 IT L 2 12132 L 0 1ZD EC SI 11 13 III 030 00 	 01<518 

L711S-116A 37 13 ~ 0 07 3S 00 - 17 17 L 3 157111 L 0 I11D EC8 1 II 02 SI! 200 00 OK51 8 30Z 
HO b25 09 47 1. 1 07 liZ I b +Z8 09 H 3 lbll 88 L 0 OBMAR 62 011 33 11 37 4 00 UK IIB 2 -53 
014l+:U8 85 Ib ~ O 07 11 2 3 1 . 3 1 SO L 2 121 77 L 0 190EC8 1 10 1.1 0 5b 5(10 00 UK42 7 {a 8 REA D AT GSFC 

0111 3- 1.72 85 1b ~ 1I 07 11 3 22 -67 19 L 1 1414 L 0 08Df(81 11 05 45 lOll 00 J 6S2 b 2113 
0 	 170 00 DR578 902 CDMPLlTELY SATHO b l0l2 117 3,6 07 1.1 3 29 - 31 5 1 L 3 lbU8b L 07HAR 8Z 07 03 15 

NGC 2452 70 12 .. b 07 115 25 -27 13 L 2 12325 L 0 I1JANB 2 '08 110 35 180 00 SP SS8 331 
0 7511+ 395 till 07 54 3B +39 29 1 11108 L 0 020f C81 13 .57 5 2 090 00 Ur<1I 9 1 0111Ib .. O 	 L 
07511tl95 811 10.0 07 51.1 ]8 . J9 29 L ] I Sbi! O L- 0 02 DEC 81 10 53 38 180 00 	 UKllql 351 

+75 125 I b 09 ~0 08 Oil III +75 07 H 1 l 11b4 L 0 25J ANB2 13 211 42 032 00 PHCA L 50 2 
+15 325 1& 0 9 ~ 0 08 011 III +75 07 L 1 lu b5 S 0 2S J AN8i! 14 39 00 001 05 PHCAL 10 0 2 

+75 3lS hi Oq~' O 08 011 413 +75 07 L 1 11165 L- 0 25J AN82 111 35 13 000 21 PHCAL 1I 0Z 
+75 US II> 9. 5 OB oc! 43 +75 01 L 2 1 ~918 S 0 31MARBi! 07 11 32 001 I i! UICCAL bOi! ,.. ,. =5 7 7 

+15 325 II. 9'. 5 08 011 113 +75 07 L 2 1i!91e L 0 111-1AR8 2 07 OB 34 00 0 21.1 UKCAL 5 02 "'.1'< =57 7 
+75 325 16 9~ 5 08 0 11 113 . 15 07 L 3 16b&9 8 0 lIM AR8i! 07 05 02 000 42 UKCA L bOO 
+75 115 1& 9.5 011 04 III +75 01 L 3 160bQ L 0 31"' 4R82 07 02 02 000 III I.'KCAL 500 
HI' b7523 53 2~9 DB 05 25 .24 10 H 2 12438 L- 0 2bJAN82 08 53 20 007 00 MASO I 71 2 

HD &7523 53 2,9 08 05 25 -2U t o H ~ 12U]9 L 0 i!&JAN82 09 12 58 005 00 MAS OI bbl 
HD b1523 5] 2.. 9 08 05 25 _211 to ... 2 1211110 L 0 2b J AN82 10 0 1:1 II Il 010 00 !"A5 0 t 772 
1010 b7523 51 2 .. 9 08 05 25 _2" 10 H 2 12411 1 L- 0 2bJA. N82 10 11& H 010 00 MA50 1 772 
HI' &1523 53 2 9 08 05 25 _21l 10 H 2 1i! 1I1l 2 L 0 2b JA NB2 11 25 59 0 10 00 "'A SOI 772 
HO U'523 53 2'-9 08 05 25 ,,2" 10 ... 2 12/11l3 L 0 2bJ.N82 Ii! 05 51 01 0 00 ~A501 772 

~ 

HD ..1523 5] 2~' 9 De D'S 25 -211 10 ... 2 1lllGII L- a 2 bJAN8Z 12 45 os 010 00 	 M,II SOI 712 
lC!/j1l5 	 010 00 1' .501 772He &7523 5] 2.9 08 05 25 _i!II 10 H 2 L- 0 20J'N82 13 25 07 

HD 61523 53 2~9 (18 05 25 -lll 10 H 2 Ii! Ll Ub l 0 2bJ,II N82 III 05 1.10 01 0 00 MASOI 772 



1• ; 
• ! t 

I 

• i 
RT AseN oE~LN OISP APERT START LENGTH 

OBJECT CL MAG fiR MN SC: oEG HN +(;4'1 IMAGE 08 LG DATE HR HN SC MIN SC PROG COMMENT 

• t l 

L97.3 113 n~9 08 01.1 28 ebb 10 L 2 121 :n L 0 12oEC81 12 37 11 130 00 oK518 SOl 
Z eH' 511 n '.5 08 08 50 -7b 23 L 2 12263 L 0 02JAN82 12 lib 117 ObO 00 UKIIOII 50~ 

•08 oe 50 -7b 23 L 3 15928 L 0 02JAN82 13 119 50 118 00 UKIIOII b71l CMA 511 13~5 
08 19 113 +73 17 L ~ 11941 L 0 08NOV81 13 03 lib 010 00 JK575 502Z CAM 511 11.8 

Z CAM 54 11'.8 08 19 113 +73 17 L 1 154')3 L 0 08NOV81 12 38 10 018 00 JK575 501 
Ho 71129 47 2:.0 08 21 29 -59 20 H 2 12729 L 0 07MAR82 10 III 31 001 00 DR578 501 
Ho 71129 117 2 '.0 08 21 29 -59 20 H 3 lbll87 L 0 07MAR82 10 H H 002 00 DR57S bOI • 
HH lib 18.0 08 24 17 -50 51 L 3 151172 , L 0 10NO'(8\ n 29 53 377 00 IOE525 2037& 

•H3-b 70 12 '.7 08 38 J9 -32 12 L 2 12565 L 0 12FE8S2 10 11 03 020 ,00 UKII70 1103 
n8 38 ~q 12595 o ' 16FE882 Ob 21 55 OliO 00 UKII70 503M3-b 70 12.6 -32 12 L 2 L 

M3-b 70 12'.7 08 38 J9 -32 12 L 1 LIb318 0 12FEB82 09 45 2'1 020 00 UK470 300 
lb3/lb 0 IbFE882 07 09 33 0115 00 UK/l70 551M3-b 70 12.b 08 38 39 -32 12 L 1 L • 

HO 781.1/l7 117 2,1 09 06 09 -43 III M 1 16117b L 0 0llMAR82 04 03 10 404 00 UK/l82 1113 
NGC 2792 70 13.5 09 10 3/l -1l2 13 L 2 1232b L 0 l1JAN82 13 /l5 26 1111 00 SP558 3/l1 

3/l 1 NG t: 2792 70 13 . 5 09 10 311 -'12 13 L 3 lb018 L 0 l1JAN82 12 15 110 090 00 SP558 • 
NG C 2782 70 13 .. 5 09 10 34 -'12 n L 3 Ib032 L 0 12JAN82 t3 00 1& 167 00 SP558 350 

UKIJ70 112 NEG·HI-oIS-R~MMANTASE LL n 70 i ll '. o 09 36 39 ·02 35 L iii! 125611 L 0 12FEB 82 oe 37 0'1 022 118 
111 '.0 09 36 39 .02 35 L 3 10 317 L 0 12FEB82 07 01 ot 090 00 UI<'170 111ASELL 31 70 

UK 47 0 574I C 250 1 70 1 0 ~5 09 37 21 -59 5 0? L 2 125bb 1. 0 1UE88l 11 37 42 055 00 
09 37 21 -59 S2 L 2 125b7 L 0 12FEB82 13 10 53 027 00 UK /l 70 3113 00I e 2'5 01 70 1 0 ~S V1025 00 UK4 70 36 0 

Ie 250 1 70 10.5 09 37 21 -59 52 L 3 16320 l 0 12FEB 82 12 3& 11 015 00 UKIJ70 250 
X LEO 54 12.8 0 9 qa 20 t il 07 L i 12282 L' 0 OQ J AN 8il 11 i s 10 035 00 UKIJ 04 503 

IC 250 1 70 10, 5 09 37 21 -59 S2 L 3 163 19 1. 0 12FE88i! 11 02 29 
- I 

0'5J AN 82 14 57 57 015 00 UK40" 302 MIC RoPHO NICSX l EO 5a 12.8 09 118 20 +1 2 07 L i! 12289 L 0 

ObJ AN6l 12 58 1l 06 0 00 UK /l OIi 110 3 1'11 CRoPH ONICSX LEO 5 1J III~ O 09 4/\ 20 +12 07 L 2 1229'5 1. 0 
X LEO 54 12'.8 09 48 20 +12 07 L 1 15951 L 0 0ll J4 N82 11 53 /l9 011 0 00 UKII OII 5\J 1 

X L!!:O '54 1i. II 09 11 8 20 +12 07 L 3 15908 L 0 OSJAN82 15 18 2b 030 00 UK 404 4 0 \ d 
X LE O 54 111.0 09 118 20 t1 2 07 L 3 I S985 L 0 ObJ AN82 1'1 0] 12 1011 00 UK/l OIi 50 1 
X LEO '5a 1II '. '5 09 a 8 20 +1 2 07 L 3 1'5989 L 0 OBJAN82 14 28 2 11 080 00 UKu04 20 1 
HD2J184 11 2 \ 9 .11 09 48 31 tSS '58 L 1 I IJ O] L 0 010EC81 10 48 46 1 ]0 UK" 71 50 3 

121 9 1 0 2Z0EC8 1 1l 23 27 005 00 OV 598 311 3 4-M·H T R -W· UP, ~N~o 741'10 86S 9 O Gb 7 .9 09 57 13 +2" 11 8 L 2 L 
HD 80590 41! 7 .9 09 57 n +211 li e L 3 15832 L 0 220EC8 1 10 110 III 150 00 OV59S HI 

Q 
+5b 08 1 III 0 4 L 0 010EC81 11 (11 III 57 7 00 UKIJ 77 3~ 9 RE. O AT GSFC09'37+561 85 Ib.O 09 57 5 7 L 

"K 132 85 lb.O 09 58 08 +5S 00 L 2 12bll0 L 0 20FE882 O ~ 110 44 27 0 00 UK llb6 307 
104 2 , 2705 0 03"1A,,82 Ob 28 UI 250 0 0 RK522 375 4 MIN HTR WARH- UP NGC 32112 70 10 '.0 10 22 2 1; - IS 23 L <J 

HO ~0772 53 Q,.9 10 25 32 -57 23 L 3 1548 9 I. 0 Ii!N OV81 t~ 22 50 02 /1 00 WE519 700 
\6 54 S9 030 00 WE5 19 b03 4-MIN MTR w-UP HO UOH 53 8.2 10 21 Ib -57 21 L 2 11 90S L 0 12NOV8 1 

04 0 00 WE519 11 0HO 91 019 53 8'.2 10 27 If> .157 2 1 L 3 15488 \. 0 12NOV81 17 2S 20 ~ elb09 455 HICR oPH ONICSHD ~21l09 10 9.1 10 19 liZ -S8 31 "1 2 120113 L 0 23NQV81 12 37 12 120 00 
HO 92809 10 9.1 10 19 112 -58 31 H 3 15558 L 0 23NOV 81 14 411 24 302 00 CLb09 500 

~ 
HO 93521 12 7 '. 1 \0 '15 3'1 +37 50 H 1 1398 L 0 30NOV81 16 49 10 003 SO VILSE 500 
HO 9~S21 12 7 ~ 1 10 1J5 3IJ +37 50 L I 1399 S 0 lONOV!1 17 27 25 00 0 Ob VILSE 500 

HO 93521 12 7. I til 45 311 +37 '50 L 1 1399 L 0 30NOV61 17 23 211 000 02 VILSE 500 .:J
l a3b II 0 14JAN92 09 09 II 000 08 PHeAL 501"'0 93521 12 ,'b.9 to liS 34 .37 50 L 1 

HD 9J521 12 '6.9 10 115 3q +37 50 L I 1"3& L 0 1" JAN82 09 as 09 000 03 PHCAL 501 
1102 TR~ILf:OHO 93521 12 1 b '. 9 10 1I'5 34 +37 50 L 1 11137 L 0 lllJAN82 09 43 03 000 07 PHCAL .J1501 S 0 19MAR82 04 117 35 000 011 PHC.l.L lI021'10 93521 12 b.9 10 '15 JlI +37 50 L 1 

HO 9)521 12 b." to 115 JIJ +37 50 L I 15"1 L 0 191'14 " 82 011 112 19 000 02 PHCAL 1102 
:) 



OBJECT CL MAG 
RT AseN 

HR I1N SC 
DECLN 

DEG MN 
DISP 
.CA\1 IH4GE 

APERT 
08 LG DATE 

START 
HR MN SC 

LP;(;TH 
MIN SC FROG COH ,'1ENT 

HD 
HO 
HD 
HD 
HD 
HD 
HD 
HD 

9352 1 
935 21 
935iH 
93521 
91521 
93 521 
93521 
q3521 

12 
12 
12 
12 
t2 
12 
12 
12 

b'.9 
b~9 
7,.1 
7.-1 
1~1 
7.1 
b~9 
b~9 

10 
10 
10 
10 
10 
10 
10 
10 

45 
45 
45 
4S 
4S 
115 
Il§ 
115 

34 
34 
34 
34 
111 
311 
34 
311 

+17 
+37 
+31 
+31 
+17 
+37 
+37 
+37 

SO 
SO 
50 
50 
50 
50 
'SO 
SO 

L 
L 
L 
L 
L 
L 
L 
L 

I 
1 
Z 
2 
2 
2 
2 
2 

1502 
1503 

120bl 
120bl 
120b2 
1201;.2 
12209 
12209 

L 
L 
S 
L 
5 
L 
S 
L 

0 
0 
0 
0 
0 
0 
0 

.0 

19HI-R82 
19MAR6Z 
10NOV81 
10NOV6! 
30NOV81 
30NOV81 
211DEC61 
211DEC81 

05 
Ob 
18 
11 
18 
18 
12 
12 

40 
I" 
02 
58 
!b 
3J 
28 
23 

35 
31 
10 
37 
2'5 
111 
03 
OS 

000 Ob 
000 04 
000 Ob 
000 03 
000 Ob 
000 01 
000 09 
000 03 

PHCAL 
PHCAL 
VIL_6E 
vILSE 
VILSE 
vrLSE 
PHCAL 
PHCAL 

UO! 
SUI 
500 
500 
1100 
500 
502 
502 

TRAIL R=:lo.:n 

HD 93521 
HD 93521 
HO 93521 
HD 9152 1 
HD 9352 1 
HO 91521 
HD 935 Z1 
HD 93 521 

12 
12 
U 
12 
U 
Il! 
12 
12 

b~ q 
b.'9 
7~' 1 
7~1 
7.1 
b~Q 
b.' ., 
b~9 

io 
,0 
10 
10 
10 
to 
10 
10 

45 
45 
45 
45 
41 5 
45 
q5 
45 

311 
311 
311 
311 
14 
1q 
14 
111 

+37 
+37 
+31 
.. 31 
+11 
+31 
+37 
+17 

50 
50 
50 
50 
50 
50 
50 
50 

L 
L 
!.. 
L 
H 
L 
L 
L 

2 
2 
I 
:5 
3 
1 
3 
:I 

1280t. 
12E10b 
lS~Oe 
15601. 
15bOb 
15 87 2 
15872 
I b51l 

8 
L 
B 
L 
l. 
S 
L 
s 

0 
0 
0 
0 
0 
0 
0 
0 

I 9~1 lR82 
19MAR8Z 
:50NOV61 
30NOV8l 
30NOV 81 
24!)E C81 
ZIIDECSI 
1cH1t.R82 

07 
07 
i9 
18 
18 
12 
12 
04 

12 2b 
09 04 
Oi 25 
' 7 59 
55 31 
311 3Z 
31 22 
39 Oil 

000 09 
OOn. 03 
000 Ob 
000 03 
000 03 
000 09 
000 03 
000 09 

PHCAL 
PHCAL 
vILSE 
vILS E 
VI L5E 
PHOL 
PH CAL 
PliCAL, 

502 
402 
550 
4t10 
000 WRONG 
500 
400 
bOO 

DISPE RS ION 

HD 9352 1 
NGC 3H! 
NGC 119:5 
HD 951 09 
HO 95 109 
HD 95109 
HD 95 109 
HD 95109 

12 
84 
84 
53 
53 
5] 
53 
53 

b~9 
13~O 
13 . 0 
b~4 
&, .. 11 
b~1I 
&.11 
b.1I 

10 
10 
lC 
10 
10 
10 
10 
10 

45 
4b 
lUI 
5'3 
55 
S5 
5S 
55 

34 
00 
00 
46 
116 
Il b 
ob 
4& 

+17 
-24 
- Zli 
.59 
-59 
.. 5 'i 
- S'i 
.. 5 9 

50 
Sli 
54 
28 
26 
<, 8 
28 
28 

L 
L 
L 
L 
L 
L 
L 
L 

3 
Z 
:5 
2 
2 
2 
3 
3 

Ib571 
12 153 
15'1'61
1u n 
119 b9 
1 I 'HIll 
154 Se, 
lStl67 

L 
L 
L 
L 
S 
L 
L 
L 

0 
0 
0 
0 
0 
0 
0 
0 

19M AR SZ 
ISU Et 81 
15DEC8 1 
12NOV 8 1 
12 /110 '1 8 1 
t2NOV81 
12 r<10V8 1 
12NOVS I 

04 34 
to 23 
11 08 
15 11 0 
IS SO 
111 38 
1~ 18 
16 07 

2l 
10 
09 
1"1 
04 
00 
2b 
19 

000 03 
011 0 (10 
Olb 08 
020 00 
008 00 
008 00 
010 00 
O!O 00 

PHCAL. 
eF329 
BF329 
WES 19 
1' (5 1 9 
wE5 1 'l 
W[S 19 
Io f. S1Q 

500 
11 2 
12 0 
70 3 
5 03 
103 
200 
200 

Ii-MI N HTR 

Q~ Ml h HTR 

w-UP 

W- UP 

00 
O't 

HI) 9&08 8 
HO 9&O B6 
HO 9b088 
NGC 1587 , 
NGC 3581 
NGC 1581 
NGC l b6 0 
HDI0 02 13 

211 
24 
ZIl 
10 
10 
70 
80 
I;.b 

0&'.2 
0 t.~2 
O&. l 
OO~O 
00.0 
00 '. 0 
12~ 5 
8.5 

11 01 
II 01 
U 01 
11 11 
11 11 
11 11 
11 Z I 
II 26 

53 
51 
53 
55 
5S 
55 
05 
5t> 

-5' III 
-5'7 111 
-57 41 
+55 \7 
. 55 17 
. 55 17 
-08 21 
-bS <'8 

L 
l 
l. 
L 
L 
L 
l 
L 

Z 
i! 
3 
2 
i! 
1 
3 
2 

12Q Q1 
12 1l1l7 
101' q 
12578
12sn 
1032'7 
16042 2 
12251 

& 
L 
L
L 
L-
l. 
L 
L 

0 
0 
a 
0 
0 
0 
0 
0 

2bJ AN 82 
2bJAN82 
2bJAN82 
14FEH8 i! 
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Q. 2 20 5/1 01 . 47 20 L 2 11'1 15 1 L 0 Oq NOV8 1 13 08 53 000 01 UKII !! \HD200120 20 

502 l' 
HD 200120 20 Oq·. 7 20 51\ 07 +47 20 L 2 12457 S 0 27JAN62 09 30 02 000 02 \/ 053 8 

~ 

H020 1l 120 20 011. 7 20 58 or .1l7 20 L 2 1211 57 L 0 27J4N 62 09 21> 00 000 01 V0536 SUi! 
H 121.158 a 21 J ." f\ 2 11 02 51 00 1 20 \/01538 50 2 1'1020 0120 2 0 011.7 20 511 01 . 111 20 2 l. ~i 

121528 0 08FEB8 2 07 a ll 39 000 02 YD5 38 11 02 1'1 0200120 20 o,,~ 7 20 511 07 +47 20 L 2 S 
t2 528 a OBF E6:32 t) 7 2t lI7 000 o t YD 538 1\ 0 2 HD2 00120 20 0 11.7 20 58 01 +1.11 20 L 2 L

H \ 252'1 L a 08F E'3112 08 24 03 00 I 3·) ... D5:;8 50 2 .\ 
1'102001 20 20 '1Q.7 20 58 07 +<1 7 20 2 

+tl 7 20 H ll\bi! L 0 28 J . N62 11 41 55 001 10 UKU 8 1 501 
H0200120 i!0 ~4.1 ZO 511 07 3 

+07 20 H 3 15 465 L 0 0'l NOV8 1 tJ 12 30 001 10 U Ktj~1 5 5 1 H0200120 2b '1 . 2 20 511 0 7 
) 



OBJECT CL H.G 
RT 

HR 
.. SCN 

HN SC 
DECLN 

DEcG !1N 
DISP 
+C ...1 IH6.GE 

"PERT 
OB L.G OATE 

START 
HR HN SC 

LENGTH 
"lIN SC PROG C;UMHENl 

H0200120 
HD2 00 12 0 
HD2 0 Cl l 20 
HD2 00 120 
HDZ OOl 2 0 
H020 01 20 
H02001 2 0 
H0200120 

<'t
20 
20 
20 
20 
20 
20 
20 

4'.7 
OQ.7 
011.7 
O/l~7 
04.7 
01l~7 
011.7 
01O~7 

20 
ZO 
ZO 
20 
ZO 
20 
20 
20 

58 
58 
58 
58 
58 
58 
58 
58 

07 
07 
07 
07 
07 
07 
07 
07 

+47 
+47 
+47 
+Q7 
+117 
+Q7 
+47 
+117 

20 
20 
20 
20 
20 
20 
20 
20 

H 
l 
L 
l 
l 
H 
H 
H 

3 
3 
3 
3 
3 
3 
3 
3 

15b98 
Ibl28 
Ibl28 
Ibl29 
Ibl29 
IbtlO 
Ib132 
I bl311 

L 
S 
L 
S 
L 
L 
L 
L 

0 
0 
0 
0 
0 
0 
0 
0 

IODEC61 
27JANB2 
27JAN82 
27JAN82 
27JAN82 
27JAN82 
27JAN8Z 
27JAN82 

10 
09 
09 
10 
10 
II 
12 
III 

34 
37 
34 
37 
32 
07 
Q7 
18 

51 
57 
Ol.j 
17 
20 
35 
29 
38 

001 I 0 
000 Q2 

000 01 
000 02 
000 01 
001 10 
001 10 
001 10 

lJKQ75 
v0538 
VD538 
VD536 
v0538 
VD538 
VD538 
VDS38 

SUI 
bD9MISSED 
b09MlSSED 
501 
501 
501 
501 
5"1 

LAST 
LAST 

READ-ERAS 
READ-ERAS 

HD200120 
HO~00120 
H02001Z0 
HOloOIZO 
H0200120 
1-10200120 
H0200120 
HD200120 

20 
20 
20 
20 
20 
20 
20 
20 

OIl~7 
011.7 
OIl~7 
011 .. 7 
011.7 
01l~7 
011.7 
011 '.7 

20 
20 
20 
20 
20 
20 
20 
20 

58 07 
58 01 
58 07 
58 07 
58 07 
511 07 
58 07 
58 07 

+117 
+117 
+117 
+117 
+117 
.117 
+1l7 
+117 

20 
20 
20 
20 
20 
20 
20 
20 

H 
H 
H 
104 
H 
H 
L 
L 

J 
I 
3 
3 
3 
1 
3 
], 

HUb 
IblS8 
IbibO 
Iblell 
Iblbb 
Iblb8 
tb285 
Ib285 

L 
L 
L 
L 
L 
L 
S 
L. 

0 
0 
0 
0 
0 
0 
0 
0 

27JAN82 
28JAN82 
28JANS2 
28JAN82 
28J4N 82 
2SJANB2 
OSF"ES62 
OBfEB82 

15 
09 
10 
12 
III 
15 
07 
07 

IIJ 110 
03 01 
24 12 
511 32 
13 37 
311 50 
31 29 
28 I.Ib 

001 10 
001 10 
001 to 
001 10 
001 10 
001 10 
000 02 
000 01 

U0538 
UKIl81 
UK, IJ 81 
UKII 81 
UKI.I81 
UKI.I81 
V053 8 
v05 38 

501 
501 
501 
501 
501 
501 
1101 
501 

H02001 20 
NGC 700 8 
H020 21" 9 
104 02 02 3" 9 
101 0 202444 
1010 2 024 " 4 
1010 20211411 
H0 2021.j1l1l 

20 
"0 
20 
20 
110 
110 
110 
II:! 

Oil' 7 
00:'0 

7 . 4 
7'. 41 
II. 1 
4.. I 
11.1 
II ~ 1 

20 
20 
21 
21 
21 
21 
21 
21 

58 
59 
12 
12 
Ii.' 
12 
12 
12 

07 
Ob 
0& 
Ob 
118 
118 
118 
11 8 

.11 7 

.5 11 
+17 
. 31 
+31 
+37 
+37 
+31 

20 
21 
34 
34 
50 
50 
50 
50 

101 
L 
H 
H 
l 
L 
L. 
L 

3 
2 
2 
3 
2 
2 
3 
3 

tb28b 
119 3 41 
12t,Q5 
I ba 511 
12 1(14 
121l1li 
15 7:3 8 
15738 

L 
L 
L 
L 
5 
L 
S 
I. 

0 
0 
0 
0 
0 
0 
0 
0 

OSFEB8 2 
07 NDV81 
o HIAR8i! 
0lHAR 82 
11DEC 8 1 
13 DEC Sl 
13 0EC8 1 
130E CSI 

08 2B 
1b 17 
011 Oli 
03 "5 
1& H 
1& 30 
Ib 38 
Ib 35 

\3 
33 
00 
3b 
De 
17 
5S 
lib 

001 30 
090 00 
0 13 00 
01 11 00 
000 11 
000 10 
001 31 
00 I 00 

V0 538 
UK 47 0 
HG511 1 
HGSIII 
VJLS P 
VILS P 
vILSP 
VI LSP 

,)01 
504 4~H HTR 
500 
50 0 
50 1 
bOI 
500 
500 

~-UP MN:5911 
'-.:> 
N 

HD20 2411G 
HD &' o35 32 
H0201 532 
H020 15 12 
H 15 
'" 15 
'" 15 
MIS 

110 
21 
21 
21 
83 
83 
83 
83 

11:' 1 
Ob.3 
Ob'.3 
Ob.3 
b~O 
b~O 
b.. 3 
&.3 

21 
21 
Z 1 
21 
21 
21 
21 
2 1 

12 
25 
25 
25 
27 
27 
27 
27 

118 
58 
58 
58 
3& 
3b 
511 
'311 

+37 
- S2 
~8 Z 

-82 
.11 
.11 
+11 
+11 

SO 
511 
5 11 
5 1l 
57 
57 
57 
51 

L 
H 
H 
Ii 
Ii 
L 
H 
H 

S 
2 
3 
3 
1 
3 
1 
3 

15 n q 
12bll9 
1&39 6 
I b399 

13 88 
1557 1 

13 8 1 
1557 0 

L 
L 
L 
L 
L 
L 
L 
L 

0 
0 
0 
0 
0 
0 
0 
0 

11DEC Bl 
21F EBS2 
21FEB 8 l 
21FEB S2 
2bNOV 8 1 
2bNDV81 
25NOVBl 
25NOV81 

17 
07 
Ob 
08 
13 
13 
12 
12 

Ob 
59 
1111 
33 
32 
3" 
10 
32 

57 
28 
14 
5b 
00 
01 
11 
34 

Olb 15 
025 00 
070 00 
035 00 
BOO 00 
795 00 
B30 0 0 
8)0 00 

VI LSP 
HG57 11 
"'G 5 711 
MG5 7 11 
UK llbll 
UKab ll 
CL 57 1 
CL571 

7:3 1 
b 03 Q - ~IN~HT R -~M- UP 
701 
501 
309 READ AT GSFC 
308 READ AT GSFC 
Q09 READ AT GSfC 
309 RE.AD AT GSFC 

HD2o aeb i! 
223 5-148 
2 1(1 1+17 5 
H020&9 01 
H02 0b901 
HD206901 
H020b901 
HD2obQOl 

+2 8 1121 1 
+28 1121 1 
+Z8 11211 
+28 42 11 
+2 8 /l iB 1 
+28 112 11 
+28 11 21 1 
+28 lIi ll 

25 
85 
85 
111 
111 
"1 
0 1 
III 

1& 
Ib 
16 
1& 
1& 
I b 
16 
III 

b~O 
15 ~ 5 
I b '.0 

11.1 
1I~1 
II~I 
1I~1 
II~I 

i O ~ 5 
O Q ~b 
09 .. b 
09.b 
I 0 ~ 5 
10.5 
10.5 
1o ~5 

21 
21 
21 
21 
21 
21 
21 
21 

21 
21 
21 
21 
21 
21 
21 
21 

28 IIQ 
35 01 
4 1 III 
1.j 2 23 
I<~ 23 
11 2 23 
112 Z3 
/I 2 23.,. 
108 5b 
1.j8 '511 
118 5& 
118 5& 
118 '5& 
118 5& 
lO B 5 & 
48 5 b 

+II 
-111 
+17 
+25 
+25 
.2 '5 
.25 
+25 

+28 
+2 8 
+2 8 
+28 
+2 8 
+2 8 
+28 
+2 8 

'3'5 
"b 
30 
25 
z5 
2S 
25 
25 

3S 
38 
3S 
36 
38 
38 
38 
38 

H 
L. 
L 
L 
L 
H 
L 
L 

L 
L 
L 
H 

L 
L 
L 
L 

1 
3 
3 
2 .. 
2 
3 
3 

13 87 
15&73 
1'38 18 
12142 
12 1112 
12 111 3 
15 131 
15 737 

141b 
111 11 0 
11111 0 
1QQ 1 
111 113 
1443 
111 11 11 
111 115 

L 
L. 
L 
S 
L 
L 
S 
L. 

L. 
8 
L. 
L 
S 
l 
L 
L 

0 
0 
0 
0 
D 
0 
0 
0 

0 
0 
a 
0 
0 
0 
0 
0 

2b NOVSl 
07 D£ CSI 
20 D£ C81 
13 DE C8 1 
13 0 EC81 
n OEC 81 
n OEC 81 
13 0£CSI 

24DE CS I 
IllJ ANBl 
lQJAN82 
I11JAN8Z 
18JAN82 
18JANS2 
18JANS2 
lSJ ANB 2 

12 
11 
09 
III 
III 
15 
111 
III 

15 
12 
12 
13 
09 
0'1 
10 
10 

02 41 
01 21. 
18 lib 
31 511 
21i 30 
lb 1" 
110 11 
35 10 

:sa 17 
41 10 
37 03 
21 115 
3Z 25 
29 Db 
17 30 
511 30 

on 20 
1I0b 00 
920 00 
000 17 
000 12 
a ll 30 
002 10 
002 00 

000 so 
002 30 
00 0 '50 
Ob8 00 
002 30 
000 50 
000 10 
000 2'3 

UKub Q 
J B5 13 
UK42 7 
VILSP 
vILS P 
vII.SP 
III LSP 
VIL SP 

PHC AL 
PH CAL 
PHCAL 
PH CA L 
UKCIIL 
UKCA L 
UKCAL 
UK CAL 

1102 
3113 
379 
401 
bOI 
bOI 
30 0 
500 

502 
502 
502 
502 
/;,oz 
502 
302 
302 

TRAILED IN OISP 

AQU!RED,READ AT 

~IRN 

GSfC 



0 

'.J 

)
RT 4SCN DECLN DISP lPERT STlRT LENGTH 

OBJECT CL 	 MAG HR HN SC OEG ~ N +eA" IMAGE 09 L.G DATE HR MN SC I1IN SC PRaG COMMENT 

.J48 51:> +28 38 lt1t11:> S a 18JAN82 11 29 13 002 00 UKCAL 502+28 tl211 If> 	 10.5 21 L 1 
+28 tl211 11:> 10.5 21 tl8 50 +28 38 L. 1 lt1t1e L. a 18JAN82 11 26 20 000 50 UKCAL 502 
+2 8 tl211 1& 10.5 21 tI/:I 5li +2~ 38 L 1 lt1u7 L. a 18J4N82 12 211 08 00 I tlO UKCAL. 802 Jtl8 Sf> +28 38 la£l8 L. 0 18JAN82 12 58 02 001 15 UKCAL 702 
+Z /\ 11211 16 10. 5 i! 1 /18 50 +211 38 L 1 1II ij9 L. 0 18JAN82 n 31 28 000 50 UKC4L. 502 
+28 a211 Ie 10.5 21 Q8 '56 +2H 38 L 1 lIJ50 L. a 18J AN8 2 14 00 21 000 50 UKCAL 502 
+28 tl2tl lb to~5 21 1J8 56 +2/'.' 38 L 1 11151 L. a 18J4 N82 14 2CJ 11 000 50 UKCAL 502 J 

+28 11211 lb 10.5 21 ll8 5& +28 38 L 1 11152 L 0 18JAN82 1/j 57 2& 001 15 UKCAL 702 

+28 4211 If> 	 10 . 5 21 L I 

)
+28 11211 11:> 10'.5 21 'HI 51:> +28 38 L 1 l a53 S 0 21JAN82 09 19 29 00 1 uo UKCAL 502 
+28 tlZ11 16 10.5 21 /1851:> L 1+28 38 la53 L a , 21JAN82 09 35 3t1 000 50 UKCAL 502 
+28 4211 II) 10.5 21 /18 so +2/\ 38 L 1 14511 S a 2IJANI:IZ 10 28 311 00 1 110 UKCAL 502 

)21J4N82 10 2/1 02 000 50 UKCAL 5\12 MOD REF' pos+28 a211 III 	 10.5 21 Q8 5e +28 38 L 1 1115 a L a 
+28 11211 III 	 10'.5 21 /18 so +28 38 L 1 111511 L 0 21J4N82 10 17 17 000 SO UKCAL 502 

502 MOD REF POS+28 11211 16 	 10.'5 21 ~8 50 +28 3d L 1 l a'511 L a 21J4N82 10 13 03 000 SO UKCAL 
a 00 1 110 UKCAL 502 	 ,'" +28 11211 to 	 10.'5 21 'IS Sb +28 38 L 1 lUs5 s 21JAN82 11 17 20 

+28 a211 	 10',5 21 118 5b +28 38 l 1 lasS L a ZL,JAN 8? 11 07 1/1 002 117 UI<CAL. 502 TRAILED R=O.12lb , 
H 1461 L. a 2sJ 4N8 2 09 11 29 07'5 00 PHCAL 503 .J 

+28 4211 10 10.5 21 'Ie so .2~ 38 L 1 lIJ62 S a 25J AN 82 II 07 52 002 30 FlHCAL 603 
+28 1J211 lb I o~ '5 21 48 56 +2 8 18 L 1 l IJ6 2 L 0 25 J"N 82 10 58 20 000 so PH CAL 501 j ,~a 13D EC81 1l 2/1 115 OO! 00 P,.CA L. 500 

+28 tl211 16 	 10~'5 21 48 511 +28 38 1 

+28 /j211 lIJ 	 10.5 21 48 5l +28 18 L 2 12 1/11 L l"J 

+2 8 421 1 Ie 10.5 21 11 8 '5 f +26 38 L i 12 1/1 1 S a 130£C8 1 13 18 3 0 ~- 003 0 a PHCAL 5 0 0 
+28 42 11 16 10 '. 5 21 48 56 +28 38 L (! 122 10 L a 2110 EC81 l Q II 19 001 00 PHCl L 410 2 
+28 U ti 16 10 . 5 21 IlS 50 +28 38 !. 3 15736 L. a l3DH 8 1 U 16 28 000 26 P HC~ L 501 .J 

+2 11 38 	 15 716 S 0 lJOE C8 1 1l 11 18 001 00 PH CAL 501 . 28 tl211 16 	 10 .'5 21 118 56 L 3 
.J

+28 4211 II) 	 10 . 5 2 1 !l A 56 +28 38 L 3 15873 L a l/lO EC81 14 17 II I 000 26 PH CAL 50 0 
H 160&8 0 18JA N82 09 4 1 18 046 00 UI< C' !. 5 00 WRONG PE DES TA L LEVE~+2 8 1121 1 11> 10.5 2 t 48 5& +28 38 1 L 

+46 31171 3q 10 . 1 2 1 5(1 lq +Ilb 5 9 H 2 12378 L 0 20 J AN82 06 50 18 1111 00 ,p5JII 22 9 .J+q& 59 2 1211 18 L a 2" JA N8l 06 32 23 030 00 ~ Ps 311 5& 11 Q-M-HT R-W M- UP MN=780+116 3471 34 	 10. I 2 1 50 39 L 
0 Z4 J AN 82 09 li 42 111 3 00 FP53 11 70 7 4.M IN ~ H T R·WM -UP+'1& 1471 ]Q 1 0~1 21 50 39 +Q6 59 L 2 12419 L 

HD l 12591 25 /I .e 22 22 29 +4 9 13 H 2 lZ005 L 0 20NOll81 17 18 13 005 00 UKQ2 5 502 
J 

HD2t 2S 9 ! 2S 1l'.6 Z2 22 29 +Lj q 13 ~ l 155H L a lON e v81 1e. 41 55 030 00 UI(;J25 701 
H 12007 L 0 20~aV81 19 II 16 036 00 U1<42'5 301 MICRaPHONICS

HD212 11~b 25 8.5 22 22 '511 +5 I 53 2 
;a 20Nav81 18 2 5 17 00/1 00 UKLl25 1103HDi! i 1558 32 l ~ 8 22 29 13 +50 01 H Z 1200b L. 

H0 2 13558 32 3 . 8 22 29 13 +50 01 ~ 3 15534 L a 20NOVlll 17 5 5 32 018 00 UKlIZ5 800 
+38 a 7 111 511 L 0 21JAN82 12 07 07 000 02 UKCAL 50Z TRAILED R=9.9HD 2 1l1b8 0 13 	 0 1J .9 22 37 01 L 1 )

a 2IJ AN'32 12 '1CJ '58 000 02 UKc:AL 50 2 TRAILED R=9.9H0 2 1110!!O 13 OQ'. 9 22 37 01 .38 a7 L 1 la5 7 L 
HD21 4S'39 7'. 4 2 2 31 18 - 67 '57 "l 3 \otl57 L a 01M~ R8 2 08 51 '53 113 00 MG 5 L1 1 '50112 

22 44 1q 2 11916 L a OLlND V8 1 16 15 Z5 020 00 JK 5 75 SUIRZ GR U &3 	 12. 5 -£13 01 L 
RZ GRU &3 	 12.5 22 QII 19 -a] 0 1 L :5 1538S L a 0~NO v8 1 15 /II 2£1 030 00 JK 575 '501 

8 1.1 la.4 22 5 \ 20 -1 7 '51 L 2 1210b L 0 09 0EC8 1 12 05 33 080 00 JB5 26 3a3225 1- 11 9 

225 1-179 84 	 1'1.£1 22 51 2& - 17 S I l 3 15 b90 L. a 090EC81 11 23 lb OliO 00 J652b 250 
1 '1.11 22 5 1 21) - 17 5 I L 3 I S69 1 L a 090EC81 13 13 1.111 255 00 J852b 1171225 1-179 811 

\ 5&21 a Q20E(.'31 17 21 20 abO 00 UKQ'11 31J1 READ AT GSF C
'!30 2-0 S 9 8 14 	 IIJ '. 0 23 02 07 -08 51 L 3 L 

37 I 3 ~. 8 21 17 a ll -17 22 L 2 12151 L 0 lUDEC81 16 ZII 15 079 00 OK518 a03 ~.M IN·HT R - ~ M-U P
L79I- QO 

21 26 14 .(17 	 1.1 7 L 1 1371 L 0 lbNOV81 II 14 00 371 32 UKa71l lQa23h-qn 85 	 Ib .t) 
0 08JAN82 09 Ob Z2 030 00 UKIJOII 30~ ~-~I~·rlTR·~H.UP2337+123 o l 	 ' 3 ." 23 H 51 +12 2 1 L 2 12301) L 

15987 a O~JAN82 09 ~I) 12 040 00 UKIJOIJ 1101233 7·1 23 b3 	 ~ 3 . 3 B 37 51 +12 21 L 3 L 

http:I~�rlTR�~H.UP


--

- 94 	 
TA PE 	 ARC HI VE RETRIEVAL 

Please copy the images sho wn below to tape: 

o for external use: tlext tape from the DA,TA account: 

(] for internal use: SLOT~: Inventory #: 

Tape density: [J 800 bpi (default) o 1600 bpi 

Requested Data: 

.0 Raw data only (1st file) 
High 	 resolution: 3 files/imageo 	 Images+extracted spectra 

tL. Aperture: 5 files/image
{ Low resolution 

L+S Aperture: a files/image 

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

L' Aperture: 2 files/image 
(4th & 5th)

Extracted spectra only Low resolution 

{
 

o 	 f 
L+5 Aperture: 4 files/inage 

(4th,Sth,7th 
8th) 

Requested images: 

Camera Image VILSPA! 
# It GSFC 

Camera Image VILSPA/ Camera Image VILSPA/ 
GSFC# GSFC# It# 

-

- . 
-

Reason data is accessible: 

o 	Data was released under the 6 months rule. 

Data was obtained by ESA programmes'0 	
~ 

on the following stars .......••••.••.•...............•.............. 


listed in the target list for my ESA programme ............•......... 

" 

-[] 	Data from my_programme .•••..••••••.••.•.. Original tape unreadable/ 

lost (give details) 

o Other (give details) 

Date of Request: Request by: 

Mailing Address: 

Countersignature of Data Bank R.A. 

Reason data is not available: 

* NOT ' in Archive *. NOT releaseu. Please request the dat~ again 
when released. 



- 9S 

ERRATA: 

ESA IUE Newsletter N° 9, page 11 

The formula given to calculate the 8 angle of the sic is 
erroneously given for coordinates of Anti Sun input. 

The correct formula is: 

cos 8 = -sin ° sin 09 - cos ° cos 09 cos (a-aG) 

with: 

°a, coordinates of target 

and: 

00 09 coordinates of the sun 

Thanks to the users who, disturbed by their results, pointed 
this error out to us. 



ERRORS IN FOREGOING VILSPA LOG 

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

.

CAM ERA & IMAGE DISPERSION APERTURE TARGET DATE OF 
OBSERVATION 

WRONG FIELD CO NT ENTS CORRECT INFORMATION 

, 



Dr. Chris Blades 

UK Resident Astronomer 

Villafranca Satellite Tracking Station 

Apartado 54065 

~1adrid, Spain 



QUESTIONNAIRE FOR NEWSLETTER CIRCULATION 

D There is a misprint in my name/address on the 
. present mailing label; the correct version appears 
below. 

c=J 	 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. 

NAt~E : 

ADDRESS: 

Now tear off this last page and return it to fSA"Paris, 

in the convenient posting format provided. Simply 

fold and staple leaving the mailing address (verso) 


visible. 




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


