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OBSER VATOR Y CONTROLLER MES SAGE 


At i ts las t Meet in g of June 21 st the ESA Sc i enc e 
Pr ograMMe CO MMittee has unan iM ousl y a pp ro ved the 
c ontinuat io n of IUE oper at i ons d ur in g 1984 . I ndeed r UE i s 
still per forM in g ver y s a t i s factor i ly and a r e c e n t analy s i s 
of th e natu ral de crea s e of the p ower ou t p ut f r OM t he solar 
panels indicates that i n Mid '86 the satelli te wi ll s t i ll 
be able to opera te be t ween 140 a nd 80 degrees fr OM the Su n . 
Moreover, the new oper a t i ng s oftware wh i c h Mak es use of t he 
Fine Sun Sensor and of onl y t wo gyr os c opes fo r att i t ude 
deterMinaTion, is now COM p l et e d a nd wi l l be ins t al l ed in 
the unfortunate euentuality of a f ur ther g yr o ' s f ailure . 

Last May EXOSAT wa s la unc hed successful ly: i ts c he ck 
out and cali b r a tion phase i s alread y COMpleted a nd norM a l 
observation jus t s ta rted. As a co nseq uence we have 
sc heduled, s ta rti ng in Augu s t , the rUE pr ogr aMMes which 
r equire c oord inated EXOSAT observa t i ons. The who le 
s chedule ha d t o be r e ar r an ged and we apo lo gi ze for an y 
in co nvenience we May have c aused. I aM c on fiden t every bod y 
wil l a gr ee t h a t t he un i q ue opportunity of siMu l ta neou s 
X- ray and UV ob serv at i on s des erves specia l attentio n. 

The call fo r pro p osal s for the 7th r ound of I UE 
observations has been al r ead y i ssued an d it i s r ep ea t ed 
here (page 4 ) . Please n ote th e dead l ine of Oc tob er 28t h: 
proposals not at VI LSPA by that dat e ~111 UQ! be a c c ep ted 
f or the seven t h r ound. We inc lud e i n this i s s ue t he 
Mi crofic hes containing t he Me rg e d Lo g of Ob s erv a t i ons 
c overing t he pe riod Apr i l 78 - Ma r ch 83. We r eC OM Mend a 
c areful c onsultation of the Log fo r th e pr epar a tio n of ne w 
proposals , because t he Al lo c atio n COMMittee is very keen i n 
av oidi ng unnec e ssa ry dup l i c a tion of ob ser vati ons . On th e 
sa~e subject we are plea sed to ann ounce a new serv ice aiMed 
t o prou id e cus tO Mer t a ilor e d exc er pts of t he Mer ge d Lo g 
(see page 9). 

The Obser va t ory St aff ke ep s chan gi ng : at th e en d of 
SepteMber we will say fa rew e l l to Ca r la Cac cia ri , who Moves 
to the 5T Science Ins tit ute i n Ba ltiMor e. We ou ght to 
thank her for The iMpo r t an t cont r i b uti on s she provi ded in 
run ning the Obser va tory, a nd we al l wh ish her the be s t 
s uccess in her new act i vi t y . Cec i l e Gry, a fre nch 
astronOMer frOM Ve rr ieres -l e-Bui sson, ha s t a ken up duty a s 
Resident Astron OMer l ast Apr i l a nd t wo More R . A. s a re 
expected at VILSPA the 1st of Sept eM ber : Bar bar a Hassa l l 
fro~ Ca"b r id g e~ UK , an d Robe r t o Gi lMo z zi, f rO M Fra scat~; 
Italy. Wi t h their arriv al the I UE Obser va tor y wi l l be back 
at its norMa l sta f fing l evel. 
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NEW PERSONAL AT VILSPA 


i 1T; 

In May this year Cecile Gry has joined the 
astronoMical staff at VILSPA as Resident 
AstronOMer. Cecile is French and 26 years 
old. She studied AstronoMY and MatheMatics 
at the Universi,y of Paris, Orsay. Her 
Doctorate was based on studies done at the 
Laboratoire de Physique Stellaire et 
Planetaire in Verrieres. Her research has 
been concerned with the Analysis of 
Copernicus data. The Main subject of her 
thesis was related to Stellar Winds which 
she found puffing. Strange as it sounds, 
the results had iMplications for big-bang.\(J and galactic evolution Models. She 
confesses that she does spend her free tiMe 
in an enjoyable way. 

!2g;Ea8.I~!3.s§ 

C. Bla de'::; 30/11/1982 

C. Cacciari 30/09/1983 

·t 
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PROPOSALS FOR OBSERVATIONS WITH IUE IN 1984 

Dear Colleague 

The International Ultraviolet Explorer (IUE) spacecraft is currently 
operating very successfully and continues to provide valuable uv 
spectroscopic data in the 1200 to 3000 ~ wavelength region. Such 
data are obtained on a routine basis, 8 hours per day at the ESA 
Villafranca IUE Observatory and 16 hours per day at the NASA IUE 
Observatory at Goddard in Maryland. The observing programmes 
carried out have been those recommended by the relevant European 
and US selection committees. 

The present observing programmes extend to April 1984. Thereafter 
an additional year of observations will be initiated. In preparation 
for this" the European Selection Committee (a single committee which 
has replaced the separate ESA and SERC Selection Committees) will 
meet later this year_to review those observing proposals which have 
been received by October 28, 1983. The recommendations of this 
committee will be the basis for the one year European observing 
programme starting April 1984. 

We therefore invite European astronomers to submit proposals for 
IUE observations in accordance with the procedures set out in the 
attached papers. 

Yours sincerely 

~~O~L--

Professor R J Bonnet Dr B Martin 
Director of Scientific Programmes Head of Astronomy, Space and 
European Space Agency Radio Division 

UK Science and Engineering 
Research Council 



- 5 

esa sere 


Dear Colleague 

As previous users know, the International Ultraviolet Explorer (IUE) is 
an astronomical satelli.te designed to obtain ultraviolet spectra in the 
region from about 1200 to 3000 Angstroms. Its characteristics and 
performance have been described by Boggess, et al. in Nature, volume 
275, pages 372 and 377, 1978. The satellite was built jOintly by NASA, 
ESA and SERC and is opE!rated 16 hours each day by NASA from a control 
center at the Goddard SpacE~ Flight Center and eight hours each day for 
ESA and SERC observers from the ESA control center at Villafranca. 

The observing program for lUE is based on unsolicited proposals for use 
of the sa'tellite. Proposals may be submitted at any time but, as a 
matter of practice, those in hand by 28 October 1983 will be reviewed in 
order to establish the year's observing program starting the following 
April. While proposals of a genuine emergency nature may be dealt with 
more promptly, other proposals received too late will be saved for 
subsequent review the following year. Applications are accepted both 
from observers proposing new programs and from current lUE observers who 
wish to apply for more time than they have currently been allotted. 

Normally, the observer is E~pected to be present at either the Goddard 
or Villafranca contro~ cent~r. Observing procedures are flexible and 
adaptable to individual needs, the observer being able to direct his own 
program, monitor it in real time, and alter it if necessary to enhance 
its scientific value. ResI~nsibili.ty for actual operation of the spacecraft, 
however, lies with a trainE!d operations staff. Scientists from all 
countries may apply to use the lUE. Those interested in observing with 
this facility should send a letter requesting current proposal instructions 
to the most appropriate one of the following addresses: 

The Operations Scientist 
Code 685 
Goddard Space Flight Center 
Greenbelt, MD 20771 
USA 

http:ResI~nsibili.ty
http:satelli.te
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IUE Observatory Controller, 

ESA Villafranca Satellite 

Tracking Station ' 

Apartado 54065' 

Madrid, SPAIN 


Note: 	SERC and ESA have agreed to combine their allocating procedures 
with th~ administrative aspects handled by ESA. 

Responders will receive additional information regarding the satellite 
operations and proposal submission procedures for the seventh observing 
episode. 

Sincerely, 

9' 	 ~~t' v-	 f>e-...e..-1r 
Piero Benvenuti RoM t Wilson 

Scientist ESA/IUE Observatory SERC/IUE Project 
Controller Director 
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ISTITUTO ASTROFISICA SPAZIALE 
Cas . Post. 67 . 00044 FBASCATI (lTALlA) 
Tel. (06) 9425651/52/53/54/55 

T E lEG R A F 0 AS T R 0 . ' F R A SeA T I 

TEL E X C N R F R A ' 68 04 89 

FOURTH EU ROP EAN IU E CONFERENCE 

Roma, l~-19 May 1984 

Dear Collegue: 

We would like to inform you that the Istituto 

Astrofisica Spaziale, Frascati, is organizing the Fourth 

European rUE Conference .in Roma, Italy, from May 15th to 

19th, 1984. The Conference is cosponsored by the European 

Space Agency and the Consiglio Nazionale delle Ricerche. 

The Conference is aimed to emphasize the inpact of 

rUE Observations on different astrophysical problems, and on 

the perspectives of the UV Astronomy. Reviews on major 

results from rUE data are welcome. Poster Sessions will 

also be available. All the papers will be included in the 

.Conference Proceedings to be published by ESA. 

Please fill in the enclosed form, and return it 
not later than November 15th, 1983. to: 

IUE Conference 

Istituto Astrofisica Spaziale 

Casella Postale 67 

I 00044 Frascati, Italy 

Further details about accomodation and the 
Conference Program will be given in the Second Announcement. 
For any questions, write to the LOC at the lAS, Frascati. 

The Local Organizing Committee: 

A. Altamore 

V. Caloi 

A. Cassatella 
F. Giovannelli 
R. Viotti (chairman) 

Frascati, 1 August 1983 
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FOURTH EUROPEAN IUE CONFERENCE 

Roma, 15-19 May 1984 

REGISTRATION FORM 


Deadline: November 15th, 1983 


NAME .(capi tal letters) ................................... . 


AFFILIATION 

FULL POSTAL ADDRESS ........•........ .. ........ . ........... 


I intend to participate to the Conference 	 YES 

YES POSSIBLY 

NO 

I intend to present a contributed paper 	 YES 

NO 

I would prefer 	 Oral presentation 

Poster presentation 

Title of pape·r ........... .. . ........... . .................. . 


• • • • • • • • • • • • • eo· ...................................... ._ •••••••• 


Authors ........ . ............ .............................. . 


Deadline for submission of titles November 	15th, 1983. 

Please fill in and 	return to: 

IUE Conference 
Istituto Astrofisica Spaziale 
Caseila Postale 67 
I 00044 Frascati, Italy 
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NEW SERVICE FROM VILSPA: 

EXCERPTS FROM THE IUE MERGED LOG 


As has been announced in a previous [SA IUE Newsletter 
(i1S 1 page 52)1 a cOMputerized interrogation facility 
(ADABAS) for the IUE Merged Log has been 1 on a trial basis 1 

in operation at VILSPA . On-station operations have now 
e ntered a routine stage and the use of ADABAS has been 
j udged favourably by those Guest Observers who have had the 
ch ance to operate it. A thorough study of the Merged Log 
ca n have significant iMpact on the actual observing prograM 
of a G.O.. Even though the observation preparation tiMe 
usually is long enough to solve Most probleMs arising, iT 
occurs at tiMes that a closer look at the Merged Log 
res ults in surprises 1 seriously affecting the Observing. 

To avoid such situtations and also to Make the 
inforMation contained in the Merged Log More accessible to 
IUE users specifically and the AstronoMical COMMunity in 
general 1 we will start ~n s !Cigl ~g§i§ a new service. 
This consist in opening up the possibility for AstronoMers 
TO request froM the ESA IUE ObservatorYl directed searches 
t hrough the IUE Merged Log. The way in which such searches 
should be chosen is explained extensively in [SA IUE 
Newsletter I1S 1 page 52-58. 

The results of the requested searches will be returned 
by Mail in the forM of a COMputer printout. 

A few iteMs worthwhile to keep in Mind are the 
following: 

1) 	 Requests should be forMulated such that a directed 
search can really be done e.g.: 

"I would like all inforMation on rUE spectra taken 
of a Lyrae in High resolution through the sMall 
aper ture" . 

(see also list of available search words in appendix). 

2) 	 If a request is Made for inforMation on a specific 
objectl the 1950 coordinates of this object should be 
incorporated in the request. 

3) 	 Requests resulting in a too large nUMber of log iteMs 
will not be considered. At present no absolute 
MaxiMUM has been set. However a request for e.g . all 



- 10 

spectra of interacting binaries will definetely not be 
considered. 
If anyone would like to study the Merged Log ordered 
by class rather than by R.A. and DEC. (see enclosed 
Microfiche> a Microfiche containing the cOMplete 
Merged Log, ordered by class, can be obtained through 
the SERC. Requests for this should be directed to the 
UK Resident AstronoMer at VILSPA) Dr. A.W. Harris. 

4> 	 We would like to stress that the here announced 
service is, at present, available on a trial basis. 
We will however do our best to fullfill all reasonable 
requests on a rapid turnover basis. 

We hope that this procedure will facilitate access to 
the Merged Log and the IUE Database for the AstronoMical 
cOMMunity. Anybody interested in requesting a directed 
search through the rUE Merged Log should send his request 
in ~ri!iQg to the R. A. in charge of the Database) Dr. A. 
Cassatella at VILSPA. 
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t?!~~~t:HH~ 

TABLE OF SEARCH WORDS FOR ADABAS 
-~~ 

Date of Observation 

CaMera 

IMage NUMber 

Apertures 

Dispersion 

Observing Station 

Processing Date 

PrograM Identification 

Exposure tiMe in Large Aperture 

Exposure tiMe in SMall Aperture 

Object Class 

Right Ascension 

Declination 
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REVISION OF THE ABSOLUTE CALIBRATION 

OF THE LWP CAMERA IN LOW DISPERSION 


A pr ovi sional absolute calibration curve for the LWP 
ca Mer a in low dispersion, together with a brief description 
o~ the pr oc edure used to der i ve it, has been presented in 
prev i ou s IUE Ne wsletters ( ESA IUE Newsletter No. 15, 
NoveMber 1982 , p . 38 and NASA IUE Newsletter No. 21, May 
1983 , p . 62). It should be noted, however, that this 
curve su ~ fers f r OM inaccurac i es at the extreMe short and 
long waveleng th ends due to the use of SOMe truncated 
s pect ra in i 1s deriva ti on. The calibration has since been 
COMplet el y re vi sed , using the saMe procedure, and the new 
curve is given here with a table of S~l values binned at 50 
A int erva l s . 

In t he ra nge 1950-3150 A inclusive the S~l values are 
alMos t un c ha ng ed . The few per cent differences that do 
occ ur ar e d ue to binning at 50 A intervals instead of at 25 
A a nd the us e of 4 More standard-star spectra in the later 
de r i vat i on. Outside this range the differences reflect the 
iMpr ove Men ts obtained in the revised calibration. The 3350 
A valu e is a linear extrapolation frOM the 3250 and 3300 A 
po i nt s. 

A d e tail ed account of the calibration procedure is in 
prepara ti on for publication elsewhere. The revised version 
presented here wi l l be installed in IUESIPS at VILSPA 
shor t l y . 

A. Cassatella 
A.W. Harris 
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CALI BRATION FOR THE LONG WAVELENGTH 

PRI ME CAMERA (LWP) IN LOW RESOLUTION 


, -' 

A (A) S _1 * 
A 

1850 16.24 
1900 6.19 
1950 3.11 
2000 2. 4~~ 
2050 2.04 
2100 1 .98 
21 ~)O 2. 00 
22 00 1 .98 
2250 1 .80 
2300 1 .50 
2350 1 .2'7 
2400 1 .04 
2450 .879 
25 00 .741 
2550 .630 
2600 .578 
2650 .514 
2700 .503 
2750 . 502 
2800 . 502 
2850 ,552 
2900 .566 
2950 .652 
300 0 .795 
3 050 1 .08 
3 100 1 .48 
3150 2,17 
3200 3 ":re::

'W..) 

3250 5.72 
33 00 10,59 
3350 15.46** 

** extrapolated value 

10- 1lj* The units for- S ).,..J. are : ergs C,.,-2 A-I FN- 1 



Effective Date: September 21. 1982 - 14 
(GMT 264:17:20) 

IUE DATA REDUCTION 

xxx. I mplemen t a t i on of New Dispersion Constants 

I n troductio 

On September 21, 1982, (GMT 264:17:20) updated dispersion constants 

were i mplemen t ed in production processing at GSFC for the LWR . SWP, and LWP 

cameras. The se calibration f iles replace t hose or i ginally impl emented for 

t he LWR and SWP camera s on March 3, 1981 in low dispersion and on April 

30. 1981 in h igh d i s persion. The se original f ile s, and the ir time/temperature 

corrections which were i mp l e men ted on March 3, 1981 for low dispersion and 

on May 19. 1981 . fo r high dispersion, were des cribed in IUE Da t a Reduction 

Memo XXI*(NASA IUE Newsletter No. 15). The previously i mp lement ed L~~ 

dispersion constant f i les f irst us ed on August 17. 1981 wer e generated using 

only a single wavelength cal ibra t i on image and were not documen ted in a 

NASA I UE Newsl e tter report. An eva l uation of the new ca l i br a tion files is 

desc r ib ed below. 

Long Wave l ength Pr i me Camera (LWP~ 

As s hown in Table 1 the updated LWP dispersion constant s represent the 

mean of dispers i on constan t s generat ed from 14 wavelength calibration images 

obtained between June 17. 1980 and August 17, 1982. The actual coefficients 

are shown in Table 3 in the s ame format used in IUE Data Reduct ion Memo XXI. 

These terms define t he sample (S ) and line (L) position of a given wavelength 

(A. in R) and or der (m) using the following formulae for the h igh dispersion 

case: 

S a ~ a mA + a (mA )2+ a m + 8SA + a m2A + a mA2 (1)1 2 3 4 6 7

L b I + b 2mA + b
3

(mA) 2 + b m + bSA + b m2A + b mA 2 
( 2)4 6 7

In low dispers ion (m = 1). onl y t he first two t er ms a re used. The 

differenc e s in the predicted positions of the low and high d i spersion Pt-Ne 

emission lines us i ng t he old and new di s persion relations are shown in 

Figures 1. 1 and 1.2 respec tive ly . In these figures the diamond symbols 

represent the pos itions pred icted u s ing the old dispers i on constants. The 

scaled vectors represent the displacements to the posit ions predicted using 

the new dispersion const ants. The l arge (2-pixel ) displacement pr esumably 

* - orthcominq in ESA IUE Newsletter # 18 
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reflects the large diff erence in time and mean tempera t ure between the two 

dispersion relations . (The old dispersion constant s file represents the 

earliest dispersion cons t ants used in generating t he new means and was 

obtained at the lowes t recorded temperature). 

An analys i s of the 14 LWP di spsrsion constant f i l e s wa s ma de to 

determine whether shifts in t he spectral format (with respect t o the grid 

of reseaux) were cor related with time and/or variations in the LWP head 

amplifier temper atur e (THDA). Although the data in Table 2 show that a 

correction for t i me and THDA could result in a reduc t i on in t he scatter of 

the predicted emis s ion-line pos i t i ons, it was decided tha t t he r e wer e 

insuf ficient data available to war r ant its implementat ion . This decision 

was also influenced by the l a r ge t emperat ure var i a tions ob s e rve d dur ing the 

acquisit ion of the LWP ca l ibration i mage s which woul d tend to make t he 

temperature correlations l ess reliable . Therefor e , un til more images are 

available for analysis , the implemented LWP me an dispers i on cons t ant s will 

not be corrected for time and temp era t ur e . 

In addit i on to the s tudies de scr ibed above, tests were made to verify 

that the new dispersion files wer e appropriate (i.e., impr ove d the wavelength 

assignments) for recent l y obta i ned images. The evaluation wa s based on 

running the wave l ength cal i bra t i on pr ocessing scheme s on recent Pt-Ne 

calibration images using both old and new dispersion cons t an t files for the 

"preliminary disper sion r e la tion " . As described in the IUE I mage Processing 

Information Manua l (CSC/TM-79/630l and CSC/TM-8l /6268), the preliminaDr 

dispersion relation is used to init i a te the cross-correlation search used 

for locating each of th e Pt -Ne line s listed in the curren t I UE line library. 

The results showed that fo r ev ery emiss i on l i ne the new dispe r s ion constants 

resulted in initial search l oca t ions closer to the ac t ually f ound line 

positions than those de t ermi ne d using t he o l d dispersi on cons t ant s. It was 

concluded that the new LWP di spe r s i on relation more accur ately describes the 

location of the LWP spectral forma t f or recently obta ine d I UE i mages. 

Long Wavelength Redundant Camera (LWR) 

Tables 1-3 and Figures 2 . 1 and 2.2 show the same data f o r the LWR 

camera as descr ibed above for LWP . I n add i tion , Table 3 contains the 

updated temperature and t i me c or r e l ation coe f f i c ient s. As expl a ined in 

Memo XXI, the corrected dispe r s i on constan ts are the means plus va lue 
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W where W(S) and W(L) are the co r rect ions to equations 1 and 2 

respectively, such that 

(3)W = WI + WZT + W3 t 

where 

T head amplifier tempe r ature (THDA, in CO) and 


t = number of days since Januar y 1, 1978. 


A comparison of the correlat i on coefficients in Table 3 with those in 

Table 6 of Memo XXI shows that al though the temperature dependence remains nearly 

unchanged. the time dependence has decreased. This can also be seen in 

Figures Z.3-2.4 which show t he low and high dispersion LWR spectral format 

shifts along and perpendicular to the dispersion after correction for 

temperature, as a function of time. The straight lines shown are the 

result of a least squares fit to the points marked with a "+" symbol and 

represent the updated time dependence. Note that if the earlier points 

were used rather than the later ones, the time dependence would be described 

by a different line. The reason f or this change is unknown; however, it is 

the main justification fo r updating the dispersion constants and the 

temperature and time correlations . It should also be pointed out that the 

feature evident between days 1300 and 1450 is considered an anomaly and 

cannot be explained. Images taken during this period were found consistently 

to contain larger-than-expected (i. e . , 3 a) errors in their wavelength 

assignments. 

The wavelength calibration tests desc ribed above for the LWP camera 

were also performed for the LWR and (s ee below) SWP camera with the 

additional step that the temperature and time corrections appropriate for 

the wavelength calibration i mage were applied prior to determining the 

initial search positions. The r esult s for LWR showed that not only were the 

temperature and time correc t ions (that were applied to the means) smaller 

using the new dispersion cons t ants and correlation coefficients but, as for 

LWP, the initial search positions were closer to the actually found Pt-Ne 

line positions. The smaller temperature and time corrections using the 

new means were to be expected s ince the mean time for these dispersion 

constants was closer to the time of acquisition of the calibration images. 

The improved starting search posit ions signify that the variation in the 

time dependence warranted updating the d ispersion relation. 
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Short Wavelength Prime Camera (SWP) 

As for LWR, Tables 1-3 and Figures 3.1-3.4 describe the new SWP mean 

dispersion constants and correlation coefficients. A compar ison of the 

correlation coefficients in Table 3 with those given in Tabl e 6 of Memo XXI 

suggest small changes have occurred in the t ime and temperature dependence 

although the significance of these changes i s not c lear. The reason for this 

is that although Figures 3.3-3.4 would sugges t t hat t he new means and 

correlation coefficients better describe the location of the spectral format 

for recent images, the wavelength calibration tests performed as described 

for LWR showed little difference between the old and new dispersion relations 

(the temperature and time corrections, however. were smal ler, as expected, 

using the new means). We conclude that, except for the mean time, 

the new SWP dispersion constants are b~s ically equivalent t o the old. 

Header Label Information 

The time period of images used to define t he mean dispersion constant s, 

the number of images used in the evaluation, and the residual 1 a s cat ter 

in the line and sample direction (all of which are conta ined in the label 

line beginning "MEAN DC") have been modified to describe the newly 

implemented dispersion relations. It should be noted that the sigmas in 

the header label describe the residual scatter after t ime and temperature 

regardless of whether a correction was applied to t he particular image. 

Therefore, if the phrase "MEAN DC USED" appears in t he line describing the 

THDA for spectrum motion, the sigmas per t i nent to t he dispersion constants 

used would be those listed in Table 2 under the heading "n o correction". 

Conclusion 

As described above, the new dis persion constant fi les implemented on 

September 21, 1982 show definite improvements in describing the location of 

the spectral format for the LWP and LWR cameras. Although the tests for the 

SWP camera were less conclusive, the new relat ions are at least as good as 

the previously implemented dispersion r elations in desc r ibing the spectral 

format. Guest Observers can determine tha t their images were proc essed wi th 

the new dispersion relations from the processing date or the dispersion 

constant information added to the image header l abel as described in 

Memo XXI. 

R.W . Thompson 
B.E. Turnrose 
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Table 1 


Dispersion Constant Statistics 


LWP LWR SWP 

low high low high low high 
I 


II Disp. Cnats. 14 
 14 
 46 
 47 
 44 
 45 


4/1/81mean time 3/4/82 3/4/82 3/26/81 4/2/81 3/27/81 

start 6/17/80 6/17/80 1/1/801/1/80 1/1/80 1/1/80 

end 8/17/82 8/17/82 8/10/82 8/10/82 8/10/82 8/10/82 

mean THDA(CO) 8.3 9.0 13.45 13.50 8.78 8.82 

lowest 6.2 6.8 9.2 9.5 5.1 5.1 

highest 10.5 11. 2 
 18.3 18.3 13.2 12.8 

DL/ *slope ( DS) -.8603 1. 20* .7464 
 -1.38 -.8066 1. 28* 

*tn="100 
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Table 2 

Error (10 in Pixels) for Corrections 

to the Mean Dispersion Constants 

Dispersion No THDA 

Direction Correction and Time 

SWP high 

parallel 

perpendicular 

SWP low 

parallel 

perpendicular 

LWR high 

parallel 

perpendicular 

LWR low 

parallel 

perpendicular 

LWP high 

parallel 

perpendicular 

LWP low 

parallel 

perpendicular 

.69 

.35 

.45 

.61 

1.39 

.29 

.34 

1.37 

.90 

.43 

.50 

.85 

.25 

.15 

.20 

.32 

.37 

.20 

.23 

.36 

.51 

.18 

.31 

.53 
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Table 3 

Updated Coefficients Defining the Dispersion Relations 

for the Small Aperture 

SWP High SWP Low LWR High LWR Low LWP High LWP Low 

621.889 983.125 4877.918 -299.088 7092.434 1045.484 
'1 

'I 
- 7263.345 -263.382 15409.031 -264.404 -102.733 -272. 238 

"2 
-17231.887( - 5) -466.493(-3) 14727.910(-5) 302.228(-3) -18332.296(-5) -286.471 (- 3) 

'2 
-11679 . 486 (-5) 376.252(-3) -27745.744(-5) 225.597(-3) -13694 . 831 (-5) 246.469( -3) 

"3 
12730.463(-10) 5522 . 146 (-"10) 6804.252 (-10) 

'3 12173.485(-10) 9077.724 (-10) 5902.048(-10) 

l4 2.769(-2) 0.745(-2) 1675.931(-2) 

'4 -.0867(-2) 5.926(-2) o 

lS -465.440(-3) 276.735(-3) 374.701(-3) 

'5 398.810(-3) 226.099(-3) 330.485(-3) 

l6 -1.991(-7) 0.0292(-7) -721.526(-7) 

'6 .2124 (-7) -0.0802 (- 7) 180.210(-7) 

17 -1. 312(-8) 11.105(-8) -284.761(-8) 

'7 -17.260(-8) 0.4017(-8) -36.529(-8) 

'1 (8) -2.243 -2.239 5.279 5.348 

'1 (L) -2.586 -1. 633 -8.648 -8.601 

, 2 (S ) .02709 .001985 -.2945 -.2516 

'2 (L ) . 2170 .1546 .5826 .5316 

'3 (S) 1.696 (-3) 1. 870(-3) -1.102 (-3) -1. 652 (-3) 

'3 (L) . 569 (-3) 0.233(-3) .6621(-3) 1.222(-3) 

'late -1 -1 -1:cale 7. 69 7 kms 1.669R 7.236 kms 2.65zK 7. 223 kms 2.646R 
per pixe l) 
'he values l is ted should be multiplied by the power of 10 given in parentheses. The 
ra1ues are to an accuracy such that the contribution of each term can be computed to 
0.001 pixel in the range of in~erest. 
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Figure Captions 


Fig. 1.1 - Predicted positions of the low dispersion LWP Pt-Ne emission 
lines using the old and new dispersion relations. The diamond 
symbols represent the mean positions pred:1.cted using the old 
dispersion constants. The scaled vectors represent the dis
placements to the mean positions predicted using the new 
dispersion constants. 

Fig. 1.2 - Same as Fig. 1.1 for high dispersion. 

Fig. 2.1 - Same as Fig. 1.1 for LWR 

Fig. 2.2 - Same as Fig. 1.2 for LWR 

Fig. 2.3 - Relative spectral format shifts along and perpendicular to the 
dispersion for a particular LWR low dispersion wavelength after 
correction for temperature, as a function of time. The straight 
lines shown are the result of a least squares fit to the points 
marked with a '+' symbol and represent the updated time 
dependence. 

Fig. 2.4 - Same as Fig. 2.3 for high dispersion with the addition of some 
more recently obtained data points. 

Fig. 3.1 - Same as Fig. 1.1 for SWP 

Fig. 3.2 - Same as Fig. 1.2 for SWP 

Fig. 3.3 - Same as Fig. 2.3 for SWP 

Fig. 3.4 - Same as Fig. 2.4 for SWP 
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IUE DATA REDUCTION 

XXVIII. 	 Recent Software Modifications Affecting Post-Extraction Processing 
for High Dispersion IUE Images 

Several improvements and corrections have been made to the high dispersion post

extraction routine POSTHI since its implementation in production processing on 

November 10, 1981. A description of these changes, listed chronologically, is 

given below. Further information describing the impact on the Guest Observer 

(GO) tape files will be found in updates to the Time History of IUESIPS Configurations 

(ESA IUE 	 Newsletter #14) to be published in the near future. 

1. Incomplete Final Spectral Record 

An error existed in POSTHI in which the program failed to read the last physical 

record of the gross and background flux input files (extracted by the program 

SPECHI). This resulted in part: of the last extracted order being deleted from the 

MEHI file on the GO tape and also occasionally resulted in the omission of the last 

1 or 2 orders from the Ca1Comp plots. Since the last data record contains a 

variable number of extracted data points, the exact amount of missing data is not 

constant. In one Short Wavelength Prime (SWP) test run, only 4 data points were 

found to be missing in the MEHI file. The error was corrected on May 5, 1982 

(GMT 125: 16 : 4 5) . 

2. Incomplete Search for End-of-Exposure Time 

An error which would presumably cause a heliocentric velocity correction error 

in a small number of extracted images was corrected on May 5,1982 (GMT 125:16:45). 

In order to estimate the midpoint of observation, the program POSTHI searches the 

event-status entries of the image science header to determine the end-of-exposure 

time. Once this time is extracted, the program subtracts half of the exposure time 

and assumes the resulting time represents the midpoint of observation. The problem 

that existed was that POSTHI failed to search for the single event status entry in line 

10 of the image header. Therefore, if the end-of-exposure entry happened to appear 

in line 10, the program would either search for and possibly use another end-of

exposure entry or, if such were not found, not apply any velocity correction at all. 

The history portion of the MEHI file label can be used to determine whether an error 

occurred since it contains the calculated midpoint of observation (described as 

observation date) and the applied velocity correction. 
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3. Improper Treatment of Negative Declinations 

The heliocentric velocity correction procedure was found to contain a slight 

error for targets with negative declination values. This occurred because the 

declination was calculated by adding the minutes and seconds of declination (as 

positive quantities) to the degrees of declination regardless of whether the degree 

term was positive or negative. This could result in a possible error of up to 2 

degrees in the calculation of the declination, which in turn would cause a small 

error in the velocity correction. Another result of this coding error was that the 

sign for negative declinations did not appear in the portion of the processing history 

label where the target coordinates used are specified. Both errors were corrected 

on August 5, 1982 (GMT 217:14:40). 

4. Scaling Error of Net Ripple-Corrected Fluxes 

VILSPA personnel discovered an error in the scaling of the ripple-corrected 

net spectral fluxes contained in the MEHI file generated by POSTHI. POSTHI was 

scaling the ripple-corrected net flux according to the minimum and maximum values 

of the uncorrected net flux. This would cause an error in any ripple-corrected net 

flux values outside the range of the net flux. The correction was implemented on 

August 5, 1982 (GMT 217:14:40). 

s. Improved Ripple Correction 

The echelle ripple correction algorithm described by T. Ake in NASA IUE 

Newsletter No. 19, p. 37, was implemented in production processing on August 27, 

1982 (GMT 239:19:45). The second-order equation describing the echelle order 

dependence of the ripple constant (k) and the adjustable a parameter are contained 

in the history portion of the MEHI header. 

6. "Optimal" Noise-Conditioning Filter for LWP 

An "optimal filter" for smoothing long wavelength prime (LWP) high dispersion 

extracted spectra as determined by F. Schiffer was implen1ented on October 11, 1982 

(GMT 284:13:30). The rationale for such noise-conditioning filtering in the SWP 

and long wavelength redundant (LWR) cameras was described by Bohlin and Turnrose in 

ESA IUE Newsletter No. 13, p. 8 , and similar arguments apply to LWP. the filter 

weights of .0017, .0076, .1027, .7760, .1027, .0076, .0017 replace the w.eights 0, 0, 

0, 1, O. 0, 0 previously used for LWP. 

R.W. Thompson 
B.E. Turnrose 
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GMT 239:19:45 

IUE DATA REDUCTION 

XXIX. Processing of Partial-Read Images 

I. Introduc ti on 

"Partial-read" images are images for which only a portion of the vidicon targe t 

is readout . The resulting image contains the entire low dispersion spectral format 

and rep resen t s a subset of the standard 768x768-pixel array. Since the IUE low 

dispersion spectral format does not encompass a full image, the savings in time 

associated with reading out makes the partial-read capability a potentiall y 

valuable techn ique in situations where rapid-fire low dispersion spectra must be 

obtained. 

Currently , a testing program is being carried out by the operations and 

calibration groups of the Three Agencies to evaluate the use of partial-read images, 

to investigate what, if any, photometric consequences arise from the use of part ial 

reads and to estab lish guidelines for future use of partial reads by Guest Observers. 

Current plans include the use of standard definitions for the boundaries of the 

partial-read areas, which are rectangular or square arrays determined separately for 

each camera according to the location of the low dispersion spectral format. 

In anticipat ion of the eventual use of par tial-read images, the IUESIPS programs 

INSERT and PHOTOM have been modified as discussed below to deal with standard 

par tial-read (PREAD) images in an efficient way. The PREAD parameters being 

evaluated f or o perational use (Table 1) were checked to insure that all portions of 

the data extr acted in the line-by--line file will be cont ained within the portion of 

the image read by the PREAD procedures. This check was made for the LWP, LWR, and 

SWP cameras by measurement of 200U PhotoWTit~s on which a double-aperture wavelength 

overlay was super posed. The truncation, in certain cases, of the corners of the 

photometrical ly corrected swath was in itself not regarded as a problem as long as 

extracted da t a were not affected. 

II. INSERT 

INSERT imbeds the partial image at the proper position within a full 768x768 

array of zero DN so t ha t subsequent p~ocessing may be done by IUESIPS. The default 

parameters in INSERT were changed to correspond to the PREAD parameters in Table 1. 

With these standard values as defaults, parameters need not be entered manually for 

routine processing. 



III . PHOTOM 

The program PHOTOM was changed so that for all low dispersion images, in 

addit ion to the constraint which results in the photo~etric correction being applied 

only within a swath around the spectral order, pixels outside of the PREAD bound

a r i es are left uncorrected (raw DN). This insures that for partial-read images~ 

the zero-DN pixels added on to fill a full frame will be left as zeroes, rather 

than being extrapolated meaninglessly to negative FN levels if they happen to fall 

wit hin the low-dispersion PHOTOM swath. By imposing this additional constraint on 

a l l low dispersion images (whether partial-read or not). it is not necessary to 

trea t the partial-read images in any special way after the INSERT step. With this 

change . a ll low dispersion images will have the corners of the photometrically 

corr ec ted region truncated wherever the PREAD boundaries impinge upon the standard 

PHOTOM swath. This truncation, as discussed in Section I, does not affect the 

extracted data and is illustrated schematically in Figure 1. 

B.E. Turnrose 
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Table 1 - Standard PREAD Parameters 

------------. -r

i I
Starting":in~2:.ine~Starting Sample No. SamplesGmera 

I 

99 528 
 I 
 31 i 576
I LWP 


I 

123 624
73 528
LWR 

33 528
I SWP 36 528 


I 


175 576
SWR 135 480 


l 
I 
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~ 
truncated area 

L truncated area 

Figure 1 -Schematic representation of the truncation to the 
photometrically corrected swath in low dispersion 
(swp in this example) induced by changes for partial
read processing. 
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XXVII . Improvements to the vtsibility of Spec tral Features on rUE Photowrites 

R. W. Thompson, B.E. Turnrose, and R.C. Bohl in 

I Introduction 

The 	IUE photowrite system currently produces the quick-look (SOC) photowrites 
-1

which display t he raw image at a sca le of 200 ~m px , and the reduced 
lphotowrites which consis t of three 100 ~m px- i mages displaying the 

raw image, the raw i mage wi th a wavelength scale overlay, and t he photo

metrically correc t ed image. Both t ypes of photowri tes are produced on 

Kodak 2474 or 2476 Lina graph Shellburst film us i ng one of two Optronics 

I nternat i onal P- l500 photowrite sys tems and developed i n D-l9 with a 

Colenta automat ic pr ocessor. In addit ion , two contact prints are made from 

the reduced photowrite original using Kodak 24 21 Aerial Duplicating film. 

The Optronic s photowrite softwar e system has t he capab i lity of allowing the 

user to modify the effective system r esponse relating digital input values 

to exposure l evel on the f i lm. This i s done by using a table lookup 

function called a "transfer chara ct eris t i c" t o map t he input digi tal 

data values to a new set of digital data values before 

exposing t he film. In many applications thi s capabili ty is used to 

correct for non-linearities in the exposure and processing of the film so 

that a linear r elationship then exi sts between the input digital data 

number (DN) and the output film dens ity. This capabil ity to modify the 

system response is not limi t ed to t he l i nearizi ng case , however. For 

example , last year a transfer characteristic was impl ement ed in the 

production of the r educed photowrite origina l f ilms to assure that the 

contact prints were produced wi t h the same contras t as the quick-look 200 

Urn photowrites al though it was not intended to remove any non-lineari ties 

in the system respons e (Mal l ama , 1981) . Given this use of transfer characte.r 

istics , the following situations exis ted: 

1) 	 although the reduced contac t prints matched t he quick- look 


films in provi ding a high leve l of contras t a t low DN 


values, the s ystem response for each type of product was such 


that spectra l features were of ten poor l y distingui shable f r om 


the underlying cont inuum for continuum levels above DN ~ 100 


(See Figure 1 in Section I II ); 
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2) 	 t he only means of modifyi ng t he image contrast on the quick-look 

fi lms (and hence on the contact-print films which were forced 

to match t he quick-looks) was to adjust the development process; 

3) 	 since photowr ites we r e routine ly unde rdeveloped to produce 

rea sonable contras t and dens it ies (e.g. 5 min. development compared 

to the recommended 8 min . for 2474 film) the quality of the photo-

wr ites was more sensitive to changes in the development temperature. 

The purpose of t his s t udy, t herefore, was to determine a transfer 

charac t e ristic result i ng in a system response which would. improve the 

contras t and consistency of both t he reduced photowrite contact prints 

a nd the quick- look ( SOC) photowrite originals. In order to accomplish 

t hese goals a desi r e d system response was selected according to the 

criter i on that a t e st wedge containing 16 equally spaced input DN intervals 

spanning the r ange f r om 0 to 255 should result in 16 visually distinguishable 

gray levels on film developed for the recommended time in D-19.* The process 

of defining the final transfer characteristic and system response was an 

iter at ive one as described below. 

II Method 

An applications program was written to generate suitable gray scale test 

wedge images on t he Sigma-9 computer in various steps from 0 to 255 DN. 

hese images could then be written to tape and processed as standard quick

look photowrite image s using the recommended development time for D-19 and 

evaluated bot h visua l l y and photometrically. 

A con t inuo us function represen t ing a relation between input DN and final 

photographi c densi t y was defined to represent a trial system response 

presumably satis f ying the de s ired criterion. Data describing the trial 

sys tem response and the or iginal default system response (determined from 

averaging dens i t y mea surements from several test wedge irrlages produced 

i n the de f aul t mode, i.e ., without a transfer characteristic) were fed 

into a compute r pr og ram which gene r ated the corresponding transfer 

character istic nee ded t o r ea li ze the trial system response. With this 

test transfer characteri stic progra mmed into the photowri.te system, a 

16- step test wedge was generated and evalua ted. If all 16 gray levels 

* D- 19 was used because it is the only recommended developer with a 
f i l m cap ac i ty suite d to the procEssing equipment used. 

http:photowri.te
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were not visual ly distinguishable the trial syst em response was modified 

a nd t he above process repeated until a satisfactory system response and 

cor r esp onding t r ansfer characteristic were determined. 

Having de fine d the transfer characteristic descr ibed above, which 

resul t e d i n the desired system response for quick-look images, a second 

tra nsf er characteristic was generated so that the final contact print 

copies o f t he reduced photowrite films a.lso achieved the same desired 

system response (see t he discussion of Figure 1 in Section III). 

III Results 

Figur e 1 shows diffuse pho tographic d ensity as a function of input 

intensity (in DN) for (he origina l (default) system response, the response 

of the contac t p r int made from the original, and the final desired response 

which produces t he 16 dist i n guish ab le gray levels. Since the contrast is 

propor t i onal to the slope of the curve, one can see how the original 

system respons e produced i mages with go od contrast at low DN levels and 

rather little con tra st at DN levels greater than - 100. The default 

ontact print r espon s e was just the opposite of the uriginal, producing 

l ittle contras t at DN levels helow 160. As discussed in Section I, this 

contact prin t response was modified for p:Loduction work in 1981 (Mallama, 

1 981) t o agree with the or i ginal default system response. 

The n ewly imple ment ed t.ransfer charact~ristics modify both the original 

and t he co n t a ct print responses to agree (typically, to within 0.1 

dens~ty uni ts) wi t h the final desired response designated by the solid 

line in Figure 1. The inten t of this desi r ed response is to produce a 

photowr ite with approxima tely visual ly equal contrast at all DN levels. 

Although the contrast achieved at lower DN levels with the new 

response is less tha n it was with the original response, it is felt 

tha t the n ew response is a better overall compromise and produces a more 

useful " roa dmap " of IUE images. 

The transfer characteristics described above were implemented at GSFC in 

the production of t he q uick-look (SOC) photowrites on August 10, 1981 and 

in t he product ion of the reduced pho towrites on October 19, 1981. 
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Any future changes to film batch characteristics or the development 

process can now be compensated for by appropriate adjustment of these 

transfer characteristics to assure a consistent system response 

References 

Mallama. A.D .• 1981 NASA rUE News1~tter No. 12. p. 27. 

Figure Captions 

Figure 1: 	 Various system response functions expressed in terms of 

diffuse photographic density as a function of intensity for 

Kodak 2476 film developed in D-19 for 12 m~n. The three 

curves sho~1 represent the original default system response, 

the empirically determined desired response and the response 

of the Kodak 2421 copy of the original before correction. 

After implementation of the new transfer functions the 

original and copy responses should approximate the desired 

response. 
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PHOTOMETRIC CALIB RATIO N OF THE IUE 

IX. Photometri c Sta bil i ty i n Hi gh Di spers i on 

R. C. Bo hlin and B. T. Coulter 

I. Introduct1on 

Previous issues in this ser i es have dealt pr im ari l y with t he photometric 
properties and abso l ute calibra ti on in low di spers i on. Now, t he photometric 
stabi l i ty i n high disper si on has been studied i n conj uncti on wi th the imple
mentation of the new high di spers io n extracti on so ftware (Bohl i n and Turnrose 
1982 ) . 

The repeatability i n high di spers ion fo r ba ndpa sses large com pared to 
n individua l sampl e i s si mil ar t o t he res ul t for l ow di spersion fou nd by 

Bo hlin et a1. (1980), where the one c scat t er was 3% for LWR and 2% for 
temperature corrected ~ W p data . All da t a in th i s study are corr ected for 
temperature by -O.S%C- for SWP and - l .l%C- for LWR (Schiffer 1982 ). 

Ir. Results 

The spectra used i n t hi s analysi s are al l of the photomet r i c standard 
~UMa (B3V) t aken 1n the l arge aper t ure and spaced over the l ifeti me of the 
IUE. The data cons i st of 18 SWP spec t ra with ex po su res usuall y of 5.73 s (13) 
or 6.96 s (2) . The thr ee exposures of 3.69, 9.83 , and 11 .88 s are 1nLluded 
and flagged i n the ta p pa nel of Fi g. 1. Due to no n-11 near i ties in the rUE 
intensity t ransfer funct i on ( ITF ) , i nc l usi on of t hes e extreme e x posure5~ve 
i ncreased the scatter sli ghtl y over wha t wou ld be ex pect ed for data all at the 
same expos ure l evel. The LWR da t a are 15 spectra wi t h ex pos ures generally of 
5.73 s and wi t h extremes of 3.69 and 11.88 s . In t hese t wo cas es, the extreme 
lWR data do no t ex hibi t t he non- linear it i es t ha t often ar i se i n LWR, especially 
whe re the bac kgrou nd is hi gh. 

In this study, the hi gh di sper sion da t a are averaged in 9 bins for each 
spectral order m, t o f i nd the mean response i n rUE FN per unit ti me, R., for 
eac h bin and, R, fo r the overall av era ge for an-order. Fi g. 1 shows t~e results 
fo r the whole orders R(108 ) and R( 83) fo r the t wo cameras. Uni ty represents 
the av erage of al l t he pl otted poi nt s i n each panel . The order s m=108 and 83 
~re chosen, because t he new automat i c r egi st rati on tec hni qu e (Thompson and Bohlin 
1982) imp l emen t ed on Nov. 24 , 1981 at GS FC us es order 108 as th e prime registration 
fid ucial . Fig . 1 shows r esults fo r t he new so f twa r e us i ng th i s new registration 
echnigue . The points represent the r espons e R fo r i ndividu al spec tra divided by 

~ he mean for each set and are conn ected by lin es for vi sual clar i ty. The scatter 
is higher for order 108 than fo r 83 becau se the ba ck ground is difficult to 
extract between the cl os e lying orders , despi t e the fa ct t hat order lOS was the 
reg istration fiducia l . l he 10 scat t er is wor se at hig her ord ers than at order 
108; however , the ~= 2 . 4 ~ for t he well-spaced order 83 is comparable to the reslJlts 
in l ow dispersion. The scat ter of a=l % for m=83 in l WR may be spuriously low, 
inee only 8 of t he 15 spec tra wer e us eful due to chro ni c mi cro phonics or 

satu rati on in this orde r . The decr ease i n sens i ti vi t y wi th t ime tha t is suggested 
~or LWR in Fig. 1 i s consisten t wi t h t he res ults of Sc hi ffer (1982) . 
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As a severe test of the new software, a bin ~ is examined at the long 
wavelength end of order 108, where the net signal ~as fallen from the peak 
by about a factor of 2. The same uncertainty in the extracted background 
causes larger photometric variations in thi.s lower net RL for both cameras. 
The lowest panels of Figs. 2 and 3 show the scatter for the new software in 
the same style as Fig. 1 for the 2 different cameras. Also shown in Figs. 2 and 
3 for SWP and LWR, resgectively, is the scatter for this same bin ~ (centered at 
1283R for SWP and 2l51X for LWR) in the cases of 1.) top panel-old software as 
originally processed and in the archives and 2.) middle panel-old software 
reprocessed in late 1981 using the new auto registration technique of Thompson 
and Bohlin (1982). 

Note that the new software is somewhat better than the old software with 
the same auto registration, i.e., 0=4.6 vs. 5.2% for SWP and 5.4% vs. 7.7% for 
LWR, because of the improved treatment of the background in the new so'ftware. 
However, the most important point for the astronomer with high dispersion data 
processed before the effective date for the improved auto registration technique 
of Nov. 24, 1981 (at GSFC) is the large scatter in RL of 10 to 15% typical before 
that time. Note also the occasional excursions up to ~30% photometric error 
in ~ for archival data. Astronomers attempting to use high dispersion data 
where photometric reproducibility is required should beware! Old data at higher 
orders than 108 or for higher background relative to signal should have even 
worse scatter than found for ~ and nUMa. 

III. Conclusions 

With the implementation at GSFC of the new high dispersion software on 
Nov. 10, 1981 and the new automatic registration technique on Nov. 24, 1981, 
high dispersion IUE data have become reasonably photometric. 

This conclusion has two important corollaries: 

1. A correction for the IUE echelle ripple exists, i.e.~ reproducible spectral 
shapes are obtained with the new software extraction techniques. See Ake (1981) 
with additional details in Ake (1982 in preparation). 

2. The absolute calibration in high dispersion can be found and applied with 
some confidence. The old calibration of Cassatella et al. (1981) is no longer 
valid because of the increase in net signal extracted by the new high dispersion 
software (Bohlin and Turnrose 1982). The new ripple correction, which should be 
implemented in the near future, may also affect the derivation of a new absolute 
calibration. Work is continuing on lowering the extracted background, which is 
too high due to order overlap and the curvature of the orders in the spectral 
format. If the order overlap is reduced to zero, then the absolute calibration 
in high dispersion should agree for both continuum and line emission sources. 
Perhaps further work on high dispersion absolute calibration should follow 
the final resolution of the order overlap problem. 
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GMT 102:16:12 

IUE Data Reduction 

X..XXII. Temperature Correction of LWiP Dispersion Constants 

On April 12, 1983 (GMT 102:16:12) the temperature correction of 
updated LWP dispersion constants was implemented in production processing 
at GSFC. The LWP dispersion constant files utilized previously did not 
include either a temperature or time correction, primarily because 
insufficie:nt data existed for defining meaningful correlations. The 
updated LWP dispersion constants replace those originally implemented on 
September 21, 1982 and described in IUE Data Reduction Merw XXX (ESA IUE 
Newsletter No. 17, ng. 16. 

Statistics for tb;;~ dispersion constants and the standard deviations 
before and aft er correction for temperature are ShO\~l in Table 1. The 
ac t ual di spersion constants and correlation coefficients for all operational 
cameras are l i sted in Tables 2 and 3. Note that Tables 2 andJincorporate 
cor rect i ons to nUInerical errors which appeared in Table 3 of IUE Data 
Reduction Memo XXX . These terms define the sample (S) and line (L) position 
of a given wavelength (A, in R) and order (m) using the following formulae 
for the high di spersion case: 

S =: a + a mt\ + a (mA)2 + a m + a A + a m2A + arfUA 
2 

(1 )
l 2 3 4 5 6

2 2L::;b +brnJ. + b (mA)2 + b m + b A + b m J, + b~ (2 )1 2 3 4 5 6

In low di spersion (m = l), only the first two terms are used. 

The corre ction for temperature and time is applied by adding a value 
Wwhere W(S) and W(L) are the corrections to equations 1 and 2 respectively, 
such that 

W ::; W
1 

+ W T +
2 

W t
3 

(3) 

where 
'1' 
.l. head amplifier temperature (THDA, in CO) and 

t ::; number of days since January 1, 1978. 

The cor r elation coefficients W above are defined such that the mean 
time and temperature correspond to a correction of zero . Note that for 
t he LWP camera the W] coefficients are set to zero, signifying that no 
correction for time 1s appplied for this camera. 

R.W. Thompson 
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Table 1 

LWP Dispersion Constant Statistics 

low 

Number of dispersion solutions 28 

Mean time 7/20/82 


start 6/17/80 


end 3/21/83 


Mean THDA( CO) 8.5 


lowest 6.2 


highest 11.5 


Slope (DLjDS) -.8600 

Raw scatter (10 in pixels) 


parallel .43 


perpendicular .72 


Scatter after THDA correction (10 in pixels) 

parallel .32 

.48perpendicular 

* 
m == 100 

high 

7/20/82 

6/17/80 

3/21/83 

9.1 

6.5 

11.8 

1.20* 

.78 

.39 

.44 

.18 

28 



Table 2 

Updated Coefficients Defining the Dispersion Relations 

for the Small Aperture (High Dispersion) 

0tSRERSION CONSTANTS 

Lwp HIGH LWR HIGH SWP HIGH 
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Ab . b . e~ 292~~oqb9~~88~ - o~ 2.q' o lO]01bS28~ 7 1E-Oq _ t~ ~913~252 4 183a76f- 07 U1 

A7 _2.16 48 3 1 1~6 20 3,q1p- Ob 1~lt05 10 3 ~4 88~11 0 e-01 .1 .11t5bo4~5819058p -o~ 
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61 t. 20 QI10 3Q8 2 1 0 633~ O~ 1.540 9 03to 4020 0S 4r 04 ~7 .~63344~Q49224 q3E O~ 
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eb 4.Q ~81 806R 5 7qqQa 7 f- 08 -6.oi~4 2 0 3bOb "2Qa 5f-Oq 2~1~3b~~ a& 2~qee 7 3f·08 
67 _3 .2a~305013 1 06~2if - OT 4 .0 1~O~~~6 1 5 2 S~3SE-O ~ . 1.'2S9942SQ o9809a E-01 

CORR~LATION COE~FTCIENTS 
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Updated Coefficients Defining t h e Dispersion Relation s 

for the 

DISPERSION CONSTANTS 

Lwp LOW 

At 1.04Sq7~073~OQ~5bE 03 
A2 -2.Ah~?on015b11~5~F-nf 
AJ 
A4 
AS 
A6 
A1 
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62 ?Q65 02t ARt 61?Jb 9 P-Ol 
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56 
67 

CORRELATION COEFFTCTE~TS 
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W3 (S) 

Small Aperture (Low Dispe rsion) 

LWR LOW 
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IUEDR - lUE DA TA REDUCTION ON STARllNK 

1. .HHB.Q !2h!'\;; I IQ~ 

I UE DR is a pro g r aM that prov i des facil i t ies which can 
be used by Ast r onOMer s to r educe their IUE data . It 
addr e s ses th e probleM of wo rki ng froM the IUE Guest 
Obser ver Tap e through to a cal ibra te~ spectruM that c an be 
use d in sc ientific analysis. The pro gr aM off ers a pleasant 
and e ffe ct lv e environMent whic h reMo ve s S OM e of the 
"p ai nful" aspects norMa lly associated wi th dat, reduction. 

The purp ose of This short note is to give an 
indication of wh at I UE DR can do and its availability. 

2. Ee~Iblll s§ 

Here is a brief SUMMary of what can be done using 
IUEDR: 

I~[2~ en2 1~2i2: 
The c on tents of IU E tapes can be exaMined 

in t eractively to find what iMages are present l and so 

to plan th e data reduction, 


R ~~gin g JY~ l~~g~§: 

RA W, GP HOT and P~OT iMages can be read frOM rUE tape 

into IUEDR dati sets stored on disk. 


§Q§£![Y~ ~!!~i£!i!Q: 
This uses techniques that are a Major enhanceMent of 
tho se present in the TRAK prograM (Glddings, 1981). 
Sp e ctra exposed i n either reso l ution Mode (HIRES or 
LORE S) can be extracted frOM RAW, GPHOT or PHOT iMages 
(the latter bein g the new style PhotoMetric iMages 
t hat retain geOMet r ic distortIon), I t i s possible to 
c orr ect ph oto Metric LORES iMages obtained with the SWP 
an d LWR c aMeras for defects in the original ITF 
cali br ation. Fur ther deta i ls gIven in the next 
Section. 

§Q~£![Y~ ~£liQcj!iQn: 
Fu lly calibrated spectra can be produced, This 
i ncludes various forMS of wav e l e ngth corrections, 
abs olute calibration, and (for HIRES), ripple 
c orrec t ion, There is also a seMi-eMpirical correctiorl 
for th e HI RES (order -overlap ) background probleM (c,f, 
Bia nc h i and Bohlinl 1983), 
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~r~Q~l~~l Pi§~lj~: 
Graphical d isp l a y fa c i. 1 :i. ti e <:; i :\ r' E.' P 7' 0 V 1 cI e (j t 0 a i ct 
spectruM ex tract l on a nd calibration operations. A 
nUMber of dif f e r e n t types of graphics terMinals can be 
used. 

§Q~f!r~~ 	~~~~~g 1D g : 
It i s p os s ib l e to cOMbine the spectra froM groups of 
[che ll e or ders ( HIR ES) or f rOM different apertures 
(LORES) b y Mappi ng and av er aging theM onto an evenly 
spaced wav e l en g t h grid . 

Q'y'!Q~! Er29,.!:l.S!§:

Var i ous o ut ~ut pr oducts ( r aw a nd calibrat e d spectra, 

Mea n spec tra ; "lin e by l i ne spect r a") etc) can be 
out p ut to dIsk file s wh i ch can be Made available to 
sepa r ate spectr UM a nalysis pr ograMs . 

F ig ur e 1 shows a spec t r UM p l ot p r odu c e d by I UEDR for 
the regi on 12 00 to 1250 ( A). This has been obtained by 
inter p olat i ng the ~luxes ass ociated wl th indiv i dual ec helle 
orders on to a COM Mon, e ve n ly-spaced wave length grid. 

3. 2e~~I~~b ~~IRBkI1Q~ 

Al though the s pect r UM extraction techniques in IUEDR 
a i" e ;, base d " 0 nth os e 0 f th e TR A i< pro 9 i" d M (G j. d din g s ~ 1981> .> 

there a re s ufficle n t addi tio nal features to warrant a 
fairly COMple te de s cript i on . 

IUED R essentia l l y deals with 3 coordinate systeMS: 

(Sll..) 	 Actu al iMage coordinates (S=saMple~ L=line) 

(X;Y) 	 Ge OMe t r ic iMage coordinates (X=sdMple, 
Y= l in e ) 

(R ~ W) 	 Spec trUM coordinates (R=perpendicular 
dista nce frOM spectrUM) W=wavelength). 

Only in th e .a s e of a GPHOT iMage are (S,L) and (XIV) 
identical. In the case of RAW and PHOT iMages) the 
relation be twe en (S ,L) and (XIV) is de terMined by the iMage 
distortion. 

Th e l arg e sca le i Ma ge d istortion is defIned by the 
"stan da rd" p osit io n s of resea u Mar ks af t e r (in the case of 
SWP an d LWR) co rrect io n s fo r THD A (Th OM ps on) Turni"ose and 
Bohlin J 198 2 ). The di stort i on is r epr esented by a 
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2-diMensi onal Chebyshev PolynoMial with 5 terMS along each 
axis. SMall scale geoMetric distortions are handled 
separatel y. 

The re lation between (X,Y) and (R, W) for a particular 
sp e ct r uM <order or aperture) is defined by the dispersion 
c onstant s p rovided by t he Gro und Station. Known 
va riatio n al e ff ects of THD A and d at e are reMoved (c.r. 
Th oMpson ) Turn s ose and Bo hlin, 1982). However, Most iMages 
( partic ul ar l y those exposed th r ough LAP) suffer frOM 
" Shl fts" Wh l Ch req u i re an eMpirica l (linear) corT'ection to 
t h e se di s persion c on s tants. Th is c an be achieved 
interactlvel y in I UEDR by g raphic al disp l ay of scan s Made 
p e rp en dicul ar t o di s pers ion ( e.g . Figure 2») an d 
s ubsequent use of a cursor to locate t he sp ec truM. Global 
shifts of th i s k i n d a re used to COMpl e Me n t More detailed 
spectruM location techni q ues based on th e ob j ec t signal or 
pre-defined teMplate s . 

Spect ruM extrac t ion i s perfo r Med on ind i v i du al L.ORE S 
apertures or HIR ES or de rs. Th e sp e ct ru M is produced on ~ 

wavelength gr i d , t h e sa Mpling rate of whic h is specified in 
t e rMS of a g i ven nUMber of ge oMetr ic p ixels. Values of 
1 .4 14 and 0 .70 7 geoMe tri c pi xe ls corresp ond to the old and 
new IUESIP S. 

Ob Jec t a nd bac kgrou n d c hannel s are given df'fault 
positions and wldt hs, based on the 
c aMe ra/reso l u ti on/aperture/order howev er ) t hese can be 
speci¥ied ex p l ic itl y } po ss ib l y be i ng b as ed on cursor' 
Me asu reMents obt a i ned frOM a grap h i cs disp lay. 

The backgr ound l evel is ob ta i ne d by folding the 
in t ensit i es of pixel s 1n the b ack g ro und ch annel s with a 
triang l e f un c tion (de fau lt FWHM of 30 g e oMetric pixe l s). 
The backgr ou nd det er Mination is an iterat l ve process) with 
the option of re jecting pix el s which are outside a given 
nUMber of st anda r d deviations (default of 2 s.d.). 

Pixel intensit i es in the obj e ct ch a nnel ar e folded 
wi t h a t ria ng l e f unc ti on of FWH M eq ua l to the waveleng t h 
gr i d s p a c i ng. Regar dl ess of t he iM a ge ge OMetry and 
wa ve length sa Mp l i n g ra t e) the net spectruM intensities are 
s c a l e d s o tha t they correspond to a su r f ace integral aver a 
"s lit " of extent 1.414 geoMetric pixels alol1 q th€' 
wa ve le ngt h d i rection. This has been done so that for 
LOR ES, th e sa ~e absolute calibration t ab les as IUESIPS (old 
a nd new ) May be used. 

SMal l sc ale geOMetric effects lead to the cent roid 
p os itlon of th e ob j ect dep arting frOM t hat defined by the 
disper s io n co n s ta nt s. Th e CO Mponent of th i s distortion 
pe r pendic ul ar to di spersion can be de terMined f rOM the 
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object signal i t se l f. Al t e rnatively, if the object signal 
is too weak to d!?terMlne t h i ':" a pr f~-··clE'firH~d "teMplate" can 
be eMplo yed) wi t h the ac t ual c e ntr o i d s beIng used to 
provide a s I Mp l e li nea r sht ft. 

In the c a s e of LOR ES i Mag e s a f f ected by ITF faults 
(e.g. SWP and LWR caM e r a s ) app r opriate photoMetric 
corrections c a n be perfor Me d d ur ing sp ectruM extractioni 
the correction is opt io na l, so that its effect can be seen. 

In the c a se of ex t ended objec t s observed through LAP, 
where spat ial infor Mat ion i s requi red) it is possible to 
produce an a rr ay c orres p ond i ng to the IUESIPS 
"line-by -l ine-- s pectruM " ( LBl. S ) j t h i s b t;-~ :t n g an array with 
a xes a l ong th e Ran d W direc t"Lons. The LBLS can naturally 
incorporat e co r rec t i ons for SMall s cale di st ortions in the 
saMe wa y as f or p OInt s ourc e e xtr a ct ion . 

4 . ~§~~ I~I ;~E6gs 

IUEDR is very ~user-fr ien dl y " . I t i s driven by 
COMMa nds whi c h can be t yp e d in a t the terM i nal, or read 
frOM a f i l e (p osslbly in Bat ch Mode). In th i s siMple 
exaMple, the user in p ut is under li ned: 

IBe~~ ~ eIe§~I=§~E~12§ 

? APERTU RE=bee 

( Extr ac~s I_AP spectruM f r OM iMa ge and prin t s 

in forMa t ion) 


EC 
(Pl ot s Fl ux c al i bra t ed LAP sp e c t ruM on 
gra phi cs d isp l a y ) 

TRAK i s th e s pe c tr uM ex t raction COMMand, and has a 
large nUMber of ass oc i at e d par aMeter s wh ich allow quite 
detail ed contr o l o ve r wh at i t d oes, f or tu n ately, nearly all 
of these p a r a Meter s can t ak e on s ens i b le defaults' In the 
case wh ere no defa ul T exi sts) th e user is prOMpted for a 
~alue (e. g . APE RTuRE ab o ve ). De f a ul t values are norMally 
retain ed f or th e reMainder of an I UE DR ses sion so tha t data 
reduction "f lows" very sMooth l Yl without the need to 
continual ly pr OMpt the user for i nfo r Mation . 

A nUM ber of o ther fac il ities (on- l ine HE LP j log file> 
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etc.) Make JUEDR really nice to use. An iMportant part of 
the "user-interface" is the User Guide which 9j.ves ,3 

thorough description of how to use IUEDR, 

5. B~~Ibe~lbllr 

IUEDR has been iMpleMented to run on the range of VAX 
11 (/730, 1750 , 1780) COMputers, and is available on the 
network of SERe STARLINK Modes (UK). STARLINK have also 
distributed it to a nUMber of other sites/ networks, 
including (for exaMple)the Anglo Australian Observatory, 
ASTRONET nodes in Italy (via Trieste), and Observatoire de 
Meudon. InstiTutions which wish to obtain a copy of the 
released STARLINK version of IUEDR should please conTact: 

The Software Librarian 
STARLINK 
Rutherford AppleTon Laboratory 
Chilton 
Didcot 
Oxon OXll OGX 
UNITED KINGDOM 

It should be stressed that iMpleMentations on non-VAX 
COMputers are NOT possible at this tiMe. 

6. ElJI ~Bg 

IUEDR is still under developMent, and it is planned to 
add further spectrUM extraction techniques and calibraTion 
Methods. 

Major enhanceMents to iMage display are expected to 
follow iMpleMentation of IUEDR wiThin the STARLINK Software 
EnvironMent. 

Jack Giddings 
DepartMent o~ Physics 
and AstronOMY 
University College London 
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CHRONOLOGY OF MODIFICATION TO IUESIPS OUTPUT PRODUCTS 

The following table lists the most important of the modifi 

cations to the lUES IPS data reduction system which have 

had an effect on the output products delivered to the Guest 

Observer (G.O.). The changes made are listed in strict 

chronological order for GSFC and approximate chronological 

order for VILSPA. The table covers the period 5 April 1978 

to 31 March 1983 and gives the effective dates at GSFC and 

VILSPA of each modification, along with a brief explanation 

of its nature. Those modifications that are not applicable 

to, or will not be made at, an installation are indicated by a 

dash in the date column. A date entry may be left blank for 

either of the following reasons: 

(i) 	 the change has not been made, but may be made in 

the future; 

( i i 	 ) the modification concerns reduction of calibration 

images, which are not processed by VILSPA. 

Modifications made only at VILSPA are grouped together at 

the end of the table. 

This table replaces an earlier version published in ES~ 

IUE Newsletter #11, pq. 75 (Auaust 1981).A considerably 

more detailed history of IUESIPS changes affecting magnetic 

tape output was published as a separate document entitled 

"Techniques of Reduction of IUE Data: Time History of 

IUESIPS Configurations" in ESA IUE Newsletter No. M. 
That document addressed changes through March 1981; an 

updated version is currently in preparation. 

D.F. Stone 
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Chronology of r-1odification to ICESIPS 

Output Products 

GSFC VILSPA 

Date 

OS 	 Apr 78 - 17 Apr 78 

20 	Apr 78 - 17 Apr 78 

20 	Apr 78 - 14 Jun 78 

25 	Apr 78 - 17 Apr 78 

26 	Apr 78 - 14 Jun 78 

04 	 May 78 - 14 Jun 78 

08 	 May 78 - 14 Jllii 78 

10 	 Hay 78 - 14 Jun 78 

11 	May 78 - 14 Jun 78 

Modification 

• 	 Eliminate auto~scaling of net ripple

corrected CalComp plot (set FMAX=lO S ). 

• 	 Extend SWP low dispersion extraction to 

A=2000 R. 

• 	 Correct problem of corrupted data at 

ends of snoothed background spectra. 

5
• 	 Change Fr-mx to 2xl0 for net ripple

corrected plot. 

• 	 Correct problem in integer-scaling 

routine ITOE which caused certain 

large fluxes to be negative on tape 

due to rounding error. 

• 	 Add processing dates to CalComp plots. 

• 	 Eliminate"CUTMERGE" step from high 

dispersion processing. 

• 	 Eliminate plot of unsmoothed background 

in high dispersion. 

• 	 Limit ripple correction at ends of 

orders to factor of 15.8 in SWP and 

17.2 in LWR. 
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Chronology of Modification to lUESIPS 

Output Products 

GSFC VILSPA 

Date Modification 

15 May 78 - 14 Jun 78 • 	 Determine dispersion relations via 

new "WAVECAL2" (uses fractional p i xel 

locations) . 

18 May 78 - 14 Jun 78 • 	 Correct i-pixel error in "OSCRIBE" 

overlay program. 

22 May 78 - 14 Jun 78 • 	 Use new averaged ITFs (contains SWP 

errors; see 7 July 1979). 

22 May 78 - 14 Jun 78 • 	 Use "EXTLO\v" for low dispers ion 

extraction instead of "COMPARE". 

22 May 78 - 14 Jun 78 • 	 Accomplish registration by shift i ng 

dispersion constants instead of image. 

22 May 78 - 14 Jun 78 • 	 Correct 2-pixel error in reseau 

flagging . 

22 May 78 - 14 Jun 78 • 	 Flag "saturated pixels" (DN=255) in 

plots, and change to plott ing wi t hout 

lifting pen. 

01 Jun 78 - 01 Feb 79 • 	 Improve reseau flagging i n smoothe d 

spectra. 

09 Jun 78 - 01 Feb 79 • 	 Use rese a ux measured on low d i s persion 

image for both low and hig h d i s persio n 

wavelength calibrations (SWP). 
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Chronology of Modification to IUESIPS 

Output Products 

GSFC VILSPA 

Date 

16 	 Jun 78 - 25 Jan 79 

20 	 Jun 78 - 25 Jan 79 

20 	 Jun 78 - 25 Jan 79 

01 	Jul 78 - 01 Feb 79 

06 	 Jul 78 - 25 Jan 79 

07 	 Jul 78 - 14 Jun 78 

01 	Aug 78 - 14 Jun 78 

04 Aug 78 - 7 Jul 82 

Modification 

• 	 Delete 55-line image segment from 

photowrites (low dispersion) . 

• 	 Produce one doubly-oscribed photowrite 

image for the double-aperture case, 

instead of 2 singly-oscribed images. 

• 	 Change LWR high dispersion oscribe 

overlay 	to pass through order 83 


(Mg 2 7 9 5, 2 8 0 3) . 


• 	 Use reseaux ~easured on low dispersion 

image for both low and high dispersion 

wavelength calibrations (LvlR). 

• 	 Create all oscribes on "GEOM'D" images 

(not photometrically corrected images) . 

• 	 Change LWR ripple parameters to K=231,150 

A=O.09 instead of K=231,300 A=O.08. This 

changes the limiting ripple correction 

factor to 16.4. 

• 	 Create "extended source" reduction 

capability in low dispersion (HT=15, 

DIST=ll) . 

• 	 Change lUEPLOT to streamline x-axis 

and plot key to symbols used. (At 


VILSPA this change was made to 


NEWPLOT.) 
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Chronology of Modification to lUES IPS 

Output Products 

GSFC VILSPA 

Date Modification 

08 Aug 78 - 01 Feb 79 

30 Aug 78\ 

(low) i 
i 

Jr01 Feb 79 

31 Aug 78 I 
/

(high) J 

17 Aug 78 - 01 Feb 79 

0 9 Sep 78 - 01 Feb 79 

20 Sep 78 

21 Sep 78 - 01 Feb 79 

25 Sep 78 - 01 Feb 79 

• 	 Correct bug in "ETOEl1" to transmit 

image number to extracted spectrum 

files. 

• 	Change s t andard LWR pixel offsets to 

t ransfer dispersion relations from 

small -to - large aperture as follows~ 

~S =-1 7.5 samPles} ~6S=-21.1 samples 

~L=+19.5 lines ) replaces l~L=+25.1 lines 

• 	 For "extended source" reduction, change 

mln and max plotted fluxes for "log net" 

to 3.0 and 6.0 (replacing 2.0 and 5.0). 

• 	 Begin using automatic order-finding 

software (DSPCON), where possible, to 

determine spectral registration. 

• 	 Fix "ETOEr1" to read only byte 50 (not 

49 and 50) of first label record to 

obtain camera number for scale-factor 

record of extracted spectrum. 

• 	 Begin using improved low dispersion 

wavel Ength calibration line libraries. 

• 	 Move backg ro und location to "DIST=ll" 

for low dispersion Hpoint-source" 

reductions in large aperture (e.g., 

suppres2 geocoronal Lya) . 
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Chronology of Modification to IUESlPS 

Output Products 

GSFC VlLSPA 

BonificationDate 

09 	 Nov 78 

10 
- 07 Mar 79(low) 

13 

(high) 

13 Dec 78 - 25 Jan 79 

13 	Dec 78 - 05 Jun 79 

19 	Dec 78 - 14 Feb 79 

04 	 Jan 79 - 07 Mar 79 

30 	 Mar 79 

05 	Apr 79 - 01 Feb 79 

• 	 2 R/inch high dispersion CalComp 

eliminated except by special authorization. 

• 	 Photometrically correct only a circular 

region of L-nage ("FlCORS") in SWP high 

and low dispersion, LWR low dispersion. 

• 	 Change "EXTLOW" and DATEXTH2 to write 

line and sample shifts into label in 

auto registration case. 

• 	 Change "EXTLOW" to y,Trite "omega", 

"hback" and "distance" into the labels 

of extracted spectra. 

• 	 Eliminate processing of order 65 in 

SWP high dispersion. 

• 	 Photometrically correct only a circular 

region of image {"FlCORS") in LWR high 

dispersion (FleORS now used throughout) 

• 	 10 R/inch high dispersion CalComp 

eliminated in cases were 2 A/inch 

plot is authorized. 

• 	 Correctly enter line & sample shifts 

into label for the case of ~ANUAL 

registration. 
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Chronology o f Modification to IUESIPS 

Output Products 

GSFC VILSPA 

Date I'1odifica tion 

05 	Apr 79 - Sep 

30 	 Apr 79 

2 5 	 Hay 79 

0 2 	 J un 79 

08 	 J un 79 - 12 

15 	 Jun 79 - 10 

19 	Jun 79 

78 

Jul 79 

Jan 80 

• 	 Suppress excess label-plotting on 

Ca lComp plots. 

• 	 Be gin wr i t ing raw image to tape for 

image s des i gnated "Do Not Process". 

• 	 Add plotter registration b e nchmark 

symbo l s at s t a r t and end of each plot. 

• 	 Add tape contents summary log at end 

of G.O. tape labelpri n ts. 

• 	 Correct error in intege r-scaling 

rout ine ("ITOE") for ext racted-spectrum 

files, so that all nega tive fl uxes are 

conve~ted properly . (S e e NASA I UE 

News lett e r No .7) . 

• 	 Create "extended source" reduction 

capab i l i t y i n hig h dispersion (HT=7). 

• 	 Eliminate red undan t tape files in the 

case of calibration-image re duc tion. 
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Chronology of Modification to IUESIPS 

Output Products 

GSFC VILSPA 

Date 	 Modification 
----~~-------------------

30 Jun 79 - 01 Feb 80 • 	 Begin plot~ing high dispersion net 

ripple-corrected spectra with "CUTMERGE" 

to suppress noise at ends of orders and 

allow auto-scaling of flux axis (applies 

ONLY to CalComp plots; G.O. tapes 

unch anged) . 

02 Jul 79 - • 	 Begin writing identifying header file 

on G.O. tapes (for data management 

accounting purposes) . 

07 Jul 79 - 07 Aug 79 • 	 Correct error in SWP ITF. 

08 Jul 79 - 10 Mar 81 • 	 Change 6S and 6L pixel offsets for 

large aperture dispersion relations to 

correspond to actual object placement 

point. (See NASA nm NEWSLETTER No.6.) 

27 Jul 79 - • 	 Begin use of new CalCornp plotter 

hardware. Plots are more precise and 

on wider paper, but still 10-inch full 

scale grid. 

06 Aug 79 - 10 !-1ar 81 • 	 Change 6S and 6L pixel offsets for 

large aperture dispersion relations to 

correspond to physical center of large 

aperture. (In coordination with 

telescope operations change, so that 

offsets still correspond to object 
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Chronology of Modification to IUESIPS 

Output Products 

;SFC VILSPA 

Date 

28 	 Sep 79 - 01 Feb 80 

08 	Oct 79 

11 	Oct 79 

30 	 Oct 79 

11 	Nov 79 - 01 Feb 80 

23 	Nov 79 - 10 Mar 81 

Modification 

placement. Change refers to all data 

acquired as of 1 Aug~st 1979. (See 

NASA HJE NEWSLETTER No.6) . 

• 	 Modify the program "OSCRIBE" to generate 

overlay more efficiently and suppress 

overlay entirely outside of tube face. 

(See 11 Nov 79 entry). 

• 	 Begin producing computer-generated 

GO data product receipts. 

• 	 Upgrade tape contents summary log at 

end of GO tape labelprints to include 

additional information. 

• 	 Begin use of mean dispersion constants 

for low dispersion spectra. (See NASA 

It~ NEWSLETTER No.7) . 

• 	 Correct problem in version of OSCRIBE 

implemented 28 Sept 79 in order to 

place overlay over entire image for 

large aperture spectra. 

• 	 Begin using improved high dispersion 

wavelength calibration line libraries. 
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Chronology of Hodification to IUESIPS 

Output Products 

GSFC VILSPA 

Date 	 Modification 

08 Jan 80 - 01 Sep 78 • 	 Eliminate 10 R/inch plot of net ripple 

corrected spectrum in high dispersion 

and make 2 R/inch plot of same the 

standard. 

08 Jan 80 - 01 Feb 80 ·.... • 	 Begin using FICOR6 photometric correction 

program which extrapolates the ITF at 

or near the upper limit. (See NASA 

lUE NEWSLETTER No. B). 

08 Jan 80 - • 	 Change symbol key on CalComp plots to 

allow It+" to mean either "saturated, 

or limited extrapolation". 

09 Jan 80 - 02 Apr 80 • 	 Begin producing absolutely calibrated 

net spectra in low dispersion (See 

NASA IUE NEWSLETTER No.8), using 

LWR calibration revised at 1900 R. 

01 Mar 80 - 06 Mar 80 • 	 Begin using EXTLOW2 to place background 

extraction further from center of order 

by a factor of 12. (See NASA IUE 

NEWSLETTER No.9) . 

18 Apr 80 - • 	 Begin using further improved high 

dispersion wavelength calibration line 

libraries. 
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Chronology of Modif i c a t ion t o I UES I PS 

Output Products 

GSFC VILSPA 

Date 	 Mo difi cation 

22 Apr 80 - • 	 Begin using i mp r o ve d cross-correlation 

templa t e fo r large reSe a tl i n FNDRES 

a n d a d d 2 mo re resea u x i n LWR and 3 

more res eaux i n SWP . 

31 Hay 8 0 - Begin finding r eseaux on TFLOOD images 

instead of low di s persion p latinum

plus-TFLOOD imag e s . 

18 Jul 80 - 10 Mar 81 Be gin use o f me an r e sea u sets and 

mean h igh and low d i spersion constants. 

(See NASA I UE NE~\f SLE 'l'TE R No . 11 ) . 

18 Aug 80 - 30 Dec 80 • 	 Co r r e c t two mino r error s in automatic 

registra tion pro g r a ms DS PCO N and 

DCSHI FT: p r operly convert i n teger 

pixel v a lue s to r eal values, and 

proper l y ge n e rate a perpe ndicular 

shift . 

28 Aug 80 - • 	 Beg in use of mean positions of lines 

to sta r t prelimin ary wa velength 

s o l ut ions . 

28 Aug 80 - • 	 Co rrec t the OSCRI BE p r obl e m for large 

-pe rture spectra (S ee 11 No v . 79 entry) 

which inadver t antly inf il trated 
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Chronology of Modification to IUESIPS 

Output Products 

GSFC VILSPA 

Date 	 Modification 

production system on 30 Jul 80 when 

program was recompiled for system 

reasons. 

2 9 l\.ug 80 - • 	 Begin '.ls i ng final improved versions 

of h Lgh dispersion wavelength calibration 

line libraries. 

1 8 Sep 80 - 30 Sep 80 • 	 Change program ETOEM to correctly 

write 5-digiti.mage sequence numbers 

in scale-factor record ("record zero") 

of extracted spectra. 

04 Nov 80 - 10 Mar 81 • 	 Beg in use of new low dispersion 

softwa re (See NASA IUE NEWSLETTER 

No. 12). 

04 Nov 80 - • 	 Modify manual reg istration program 

REGISTER (new name = REG) to 

calculate shifts which are exactly 

perpendicular to the dispersion 

from operator inputs. 

04 Nov 80 - 10 Mar 81 • 	 Flag shifts as either "manual" or 

"auto" in image headers in new low 

dispe~sion software. 
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Chronology of Modification to IUESIPS 

Output Products 

GSFC VILSPA 

Date 	 Modification 

0 4 Nov 80 - • 	 Change labelprinting program to use 

new low-dispersion file nomenclature; 

use "PI" i n stead of "GPI" even for 

high dispersion photometrically 

correctec image (still old software) . 

04 Nov 80 - 10 Mar 81 • 	 Put sche~e na~e in output file l a b els 

in high and low cispersion. 

04 Nov 80 - 30 Jan 81 • 	 Flag shifts as either "manual" or 

"auto" in image headers in current 

high dispersion software. 

26 Nov 80 - • 	 Correct an error in the registration 

program REG so that shifts for the 

SWP camera will be perpendicular to 

the dispersion. 

22 Dec 80 - • 	 Modify program VBBLK so that the 

values of starting sample and starting 

line in the RAW image label wi ll be 

001 and 001 instead of 895 and 895. 

This change only affects tapes sent 

to the National Space Science Data 

Center (NSSDC). 
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Chronology of tbdification to lUES IPS 

Output Products 

GSFC VILSPA 

Date 	 Mod i fi cation 

16 Jan 81 - 17 Jun Bl • 	 Mo dify program SPECLO to put the 

correct d e clination of southern objects 

in the out p ut l a b el, an d to output 

correct line and sample shift information. 

19 Jan 81 - 17 Jun 81 '- • Correct small registration error 

(-0.4 pixels) for SWP-HIGH, LWR-LOW 

and all trailed images. 

03 Mar 81 - 11 Mar B2 • 	 Use temperature correction algorithm 

and new mean dispersion constants for 

LOW dispersion calibration files. 

Modify labels to ref l ect this change. 

03 Mar 81 - 17 Jun 81 • 	 Begin use of an improved center and 

radius in PHOTOM defining region of 

photometric correction for LOW 

dispersion processing. The new 

radius is smaller than the preliminary 

one and was chosen to accommodate 

eventual high dispersion processing. 

05 Mar 81 - 17 Jun 81 • 	 Modify the LOW dispersion program 

SPECLO to test the quality of each 

pixel for p~otometric correction 

before using in an extracted flux 

computation. 

06 Mar 81 - 5 May 81 • 	 Modify LOW dispersion program 

POSTLO so that it blank-fills unused 

portions of the IUESIPS label of 

extracted spectra. 
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Chronology of Modification to IUESIPS 

Output Products 

GSFC VILSPA 

Date - -..:.:1 Hodi fica tion 

22 	Apr 81 

30 	 Apr 81 - 17 Apr 80 

6 Hay 81 - 7 Jul 82 

19 May 81 - 11 Mar 82 

11 	Jun 81 - 30 DecBO 

• 	 Correct program TRACE to place 

wavelength overlay over entire 

iffiage for large apertur e spectra. 

• 	 Replace program 'CUTMERGI~' by 

program 'CORTAME', which only 

cuts bad data from orders and 

leaves some order overlap on 

plots (SHP and LWR cameras only 

at this time) . 

• 	 Add new Dr1 step wedge on photowrite 

prints. 

• 	 Implement temperature/time 

correction of displacemen t files 

and dispersion constants in 

high dispersion. 

• 	 use program ESMOOTH for background 

smoothing in high dispersion. 

Implements a median-plus-mean 

smoothing similar to new low 

dispersion S/W. 
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Chronology of Modification 

Output Products 

to IUES IPS 

GSFC 

Date 

VILSPA 

Modific at ion 

11 Jun 81 - • 	 Begin label ing gr ay scales on 

photowrites ( s ee 6 May 81 change) 

with correspo nding DN value s . 

17 Jun 81 - • 	 Implement aut omat ic fl ux s caling 

of LOG ABNET plo t s in l ow d is

persion. 

22 J u n 81 -	 Suppress fl agging o f contaminated• 
point s on Ca lComp plots of the 

smoothed background in low 

dispersion. 

10 Jul 81 -	 Implement new ITF e xt rapolation• 
algorithm in pho t ometri c correction 

program PHOTON. ("ne w" so ftware 

only). See NASA IUE Newsletter 

No. 15. 

24 Ju1 8 1 -	 Correct center a n d radi us value• 
in photometric correct ion program 

PHOTOM back to the values of 

3 Mar 81 whi ch we re inadvertant1y 

changed wi t h 10 Jul 81 modi fication 

of PHOTOM. 

30 Ju1 B1 - 10 Mar 81 • 	 Beg i n produc ing 2- c o l or CalComp 

plots. 

1 0 Aug 81 -	 Implement ne w SOC photowri te• 
transfe r function t o redu ce 

contras t at low DN levels a nd 

increase contrast at h i"~ 
DN levels. 



- 76 

Chronology of Modification to lUES IPS 

Output Products 

GSFC - VILSPA 

Date Modification 

17 Aug 81 - 10 r1ar 81 

25 Aug 81 - 11 Oct 79 

28 Aug 81 - 11 Mar 82 

28 Aug 81 - 12 Jul 79 

28 Sep 81 - 11 Mar 82 

Implement schemes and software• 
for processing LWP camera images 

in both high and low dispersion. 

Provide an option to ignore• 
Geocoronal Lynan a in scaling 

SWP low dispersion GROSS and 

ABNET plots. 

Modify method of automatic• 
registration of high dispersion 

images so as to measure the 

shift at the closely-spaced 

orders. 

Begin producing bar-type CalComp• 
plots in low dispersion. 

Implement flagging of U\1R camera• 
microphonics noise on tape and 

CalComp plots, low dispersion 

only at this time. 
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Chronology of Modification to IUESIPS 

Output Products 

GSFC VILSPA 

Date 

5 Oc t 81 - 12 Jul 

19 Oct 81 -

79 

3 Nov 81 -

3 Nov 81 -

10 Nov 81 -

10 Nov 81 -

11 

11 

Mar 

Mar 

82 

82 

--- Modification 

• Begin producing bar-type CalComp plots 

in high dispersion 

• Implement new transfer function for 

photowrite contact prints to match 

the effective response achieved for 

SOC (quick look) photowrites. (See 

10 Aug 81 change and ~ASA IUE Newsletter 

No. 18.) 

• Modify automatic registration program 

under new software (DCSHIFT) so as to improve 

the registration of trailed images, ignore 

areas of image affected by microphonic noise, 

and allow larger shifts. 

• Begin using LWP ITFl which differs from 

previously used ITFO in changing effective 

exposure time for second level from 

20.22 seconds to 23.00 seconds. 

• Begin use of new high dispersion software 

for SWP and LWR. (See NASA IUE 

Newsletter No. 18). 

• Implement flagging of Lw~ camera 

microphonics noise on tape and 

CalComp plots for high dispersion 

(implemented 28 Sep 81 for low 

dispersion) 



------
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Chronology of Modification to IUESIPS 

Output Products 

GSFC VILSPA 

Date 

10 	Nov 81 

10 	No v 81 - 10 Mar 81 

1 3 	 Nov 81 - 11 Mar 82 

16 	Nov 81 - 11 Mar 82 

23 	 Nov 81 

24 	 Nov 81 -- 11 Mar 82 

7 Jan 82 - 11 Mar 82 

27 Jan 82 - 11 Mar 82 

Modification 

• 	 Make CalComp p l ots an optional data 

prod uct (p r e v i ously created 

automatically ) . 

• 	 Install . o p t i on to ignore Geocoronal 

Lyman a in scaling SWP high dispersion 

plots. 

• 	 Modify automatic registration software 

(DCSHIFT) to improve shift for trailed 

images. 

• 	 Correct minor roundoff error in writing 

dispersion constants into scale factor 

record of the low dispersion 

extracted spectrum fi les (MELO and LBLS). 

• 	 Add to l abel o f found reseau position 

file the c a mera and image sequence 

number of the image from which the 

pos i t ions were derived. 

• 	 Further modify automatic registration 

software (DCSHIFT) to allow more 

trailed i mages to be treated 

automatical l y . (See NASA__IUE 

Newsletter No. 18) . 

Begin use o f new high dispersion• 
software f o r LWP. 

• 	 Mod ify TRACE to limit wavelength grid 

overlay to area defined by center and 

radius u s e d f o r phot ometric correction 

in h igh d i s persion. 
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Chronology 

Output 

GSFC VILSPA 

Date 

1 Feb 82 

8 Feb 82

16 	Feb 82 

3 Mar 82 - 10 Mar 81 

5 Mar 82 

29 	Apr 82 .

5 May 82 - 7 Jul 82 

of Modification to IUES I PS 

Products 

Modification 

• 	 Alter de t ai l s of ca l c ulating preliminary 

dispers i on solution for WAVECAL ima.ges 

so as to account for temperature/time 

effect s. Li t t l e impact on final 

WAVECAL solutions expected. 

• 	 Begin usi ng smaller cross-correlation 

search area in f i nd ing emission lines 

on WAVECAL images. This change is 

made possible by the change of 1 Feb, 

but also has little expected impact on 

final solutions. 

• 	 Reduc~ volume of printed output for 

flat-field BOXSTATS processing. 

• 	 Install VILSPA partial read program 

INSERT. (At VILSPl. install as part 

of all low dispersion schemes.) 

• 	 Modify the utility tape input program 

ULTPIN to zero fill lines which have 

unrecoverable read errors. 

• 	 Correct program VBBLK so that it no 

longer adds an extraneous L in the 

next to the last line of the image 

header. 

• 	 Correct program POSTHI to consistently 

include spectral order 72 for high 

dispers~on LWR images. 
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Chronology of Modi fica t ion t o I UESI PS 

Output Prod uc t s 

GSFC - VILSPA 

Date l-1odificat i on 

5 May 82 - 7 Jul 82 • 	 Co rrect program POSTHI to us e t he 


e vent sta t us e ntry from line 10 i n 


searc h i ng fo r the e nd of expos u re 


time for use in the heliocentri c 


correcti on. 


6 May 82 - 7 Jul 82 ~ • 	 Correct pro g r am SPECLO to use t h e 


event status entry from line 10 


in s e a r c hing for t h e end of 


e xposu re time . 


5 Aug 82 - 19 Oct 82 • 	 Correct t he me tho d in program 


POSTHI for h andl ing negative 


de clinat ion values. 


5 Aug 82 - 16 Jul 82 • 	 Correct p rogr am POSTHI to s c a le the 


ri pp le c o rrec t ed net spectral data 


acc ording t o t h e appropriate minimum 


and maximum f lux values. 


27 Aug 82 - 19 Oct 82 • 	 Modify program PHOTOM to p ho t ometri c al l y 

correct only the area inside t h e parti al 

read b ounda ries for all low dispers ion 

images . 

27 Aug 82 - 19 Oct 82 • 	 Modify p r ogram PHOTOM t o improve the 


c e nte r ing o f the swa t h whi ch is 


photometrically c orrecte d f o r low 


disp e rs i on images. 


27 Aug 82 - 19 Oct 82 • 	 I mp l ement the new ripple c o r r ection 

algori thm a s def i n e d by T. Ake ( s e e 

NASA I UE Newsletter No . 19) . 
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Chronology of Modificatio n t o lUES IPS 

Output Products 

GSFC VILSPA 

Date 

02 Sep 82 - 19 Oct 82 

2 1 Sep 82 - 19 Oct 82 

21 Sep 82 - 19 Oct 82 

11 Oct 82 - 19 Oct 82 

1 9 No v 82 - 19 Oct 82 

1 9 Nov 82 - 10 Apr 81 

24 	 Feb 83 

24 	 Feb 8 3 

Modi fi cation 

• 	 Modify I NSERT t o make defaults for 

part i a l -re ad parame t ers a g ree with 

those used by operations . 

• 	 Modify LWP l arge a pe r t ure offsets in 

TCCAL and maste r c a l ibr ation schemes. 

• 	 Implement new me a n di s persion constants 

for LWP , LWR , and SWP using data from 

1/1/80 to 8/29/ 82 . Impleme n t new 

temperature and time correlation 

coefficients for L\'JR and SWP. 

Modify POS TH I to use the 7-point• 
"optima l" f i l ter for LWP h igh 


d ispersion i mages. 


• 
 Implement BSPOT u s ing flagging mode only. 


Modify NEWPLOT to flag bright spots as• 
de t e cted by BSPOT . 

Modi f y TCCAL to extract t he correct• 
h e ad amplifi e r t e mpe r ature from the 

image header when t he GMT date changes 

between the time an image is exposed 

and t he time it i s read. 

• 	 Updat e the ang l es of the s pectral orders, 

as s peci f ied in the program REG, to 

correspond with the recent ly implemented 

dispers i o n rel at i ons . 
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Chronology of Modification to IUES I PS 

output Products 

GSFC 

Date 

VILSPA 

- 17 Apr 

.• 06 Jul 

- 12 Jul 

78 

78 

79 

.- 16 Nov 79 

- 10 Jan 80 

- 28 Feb 80 

- 10 Mar 81 

Mo d i f i cation 

• 	 LWR ripple p arameters K=231 075 and 

A=O.09 used. 

• 	 Change high dispe r si on Cal Comp from 

2 R/inch to l R/cm. 

• 	 Begin producing ab s o l utely c a l ibr ated 

net spectr a i n low d i spersio n (using 

original A & A ca l ibr ation) . 

• 	 Correct error in p r inter output 

from " EXrfLOW" so gross-back g roun d 

given with correct sign. 

• 	 Write camera, i ma ge a n d ape rture 

identifier on al l plots. {Th is 

informa tion has always been p r e s e nt 

on GSFC plots. j 

• 	 Produce plots on nar r ow paper as 

standard, wide paper avail a b le by 

special req uest. 

• 	 Modify and s t andardize forma t of 

labels inserted during processi ng . 

\ 
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Chronology of Modification to IUESIPS 

output Products 

GSFC - VILSPA 

Date Modification 

- 10 Mar 81 • 	 Revise plott i ng program to improve 

plot layout and appearance. Box 

drawn around plot area, tick marks 

placed inside box, all data now 

plotted inside box, titling 

information reposi t ioned and object 

catalog designation added, alternate 

high dispersion orders plotted in 

cont r asting colors. (See 30 Jul 81 

GSFC. ) 
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ANNOUNCEtfENT 

Availability of lUE Spectral Atlas 

The "ATLAS OF HIGH RESOLUTION IUE SPECTRA OF LATE-TYPE STARS, 
2500 - 3230 X", by Robert F. Wing, Kenneth G. Carpenter, and Glenn M. 
Wahl gren of the Ohio State University, is now available. 

The Atlas presents high-resolution IUE spectra of 13 late-type 
stars -- 12 giants and supergiants of types G, K, and M, and a solar
type dwarf -- at a scale of 0.2 A/mm (50 A/page) from 2500 to 3230 A. 
Most of the exposures are sufficiently deep to show photospheric ab
sorption lines as ~ell as chromospheric emission lines. The accom
panying text describes the data reduction procedures and gives an 
absolute calibration of the fluxes. A list of emission lines iden
t if ied in the spectrum of y Cru (M3 III) is also given. 

The Atlas has been published by Perkins Observatory as Special 
Publication No.1 and is being sold for $5.00. To obtain a copy, 
make your check or purchase order payable to The Ohio State Univer
s i t y and mail it to: 

ATLAS 
Astronomy Department 
Ohio State University 
174 West 18th Avenue 
Columbus, OH 43210. 
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ERRORS IN FOREGOING VILSPA LOG 

Plea se inform us by pos t of all e rrors or omissions in the lo g reproduc ed in t h i s i ssue . Detach this 
page l f old and staple it leavi ng the mailing ad d res s (verso) visibl e . 

DATE OF CORRECT INFORMATIONWRONG FIELD CONTENTSTARGETDISPERSION APERTURECAMERA & IMAGE OBSERVATION 

1 

i 
 - I 

: 



Dr. A.W. Harris · 

UK Resident Astronomer 

Villafranca Satellite Tracking Station 

Apartado 54065 

~'adri d, Spa in 
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QUESTIONNA IRE FOR NEWSLETTER CIRCULATION 

c=J 	 ihere is a misprint in my name/address on the 
present mailing label; the correct version appears 
bel ow. 

c=J 	 Hav i ng bec ome ac quai nted with t he ESA IUE Newsletter 
thro ugh a colleague /l ibrary, I would like to be 

placed on the regular mailing list. My name an d 

address, including the post code, are given be l ow. 

c=J 	 Please delete my name and address (printed below) 

from the Newsletter distribution list. 

NAr~E : 

ADDR ESS: 

Now tear off this last page and return it to ESA, Pari s . 

in the convenient posting format provided. Simply 

fold and s taple leaving the mailing address (verso) 


visible. 




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




