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OBSERVATORY CONTROLLER MEGSSAGE

At its last meeting of June 21ist the ESA Science
Programme Committee has vnanimously approved the
continvation of IUE operations during 1984, Indeed IUE is
still performing very satisfactorily and a recent analysis
of the natural decrease of the power output from the solar
panels indicates that in mid ‘86 the satellite will still
be able to operate between 140 and 80 degrees from the Sun,
Moreover, the new operating software which makes use of the
Fine Sun Sensor and of only two gyroscopes for attitude
determination, is now completed and will be installed in
the unfortunate eventvality of a further gyro’s failure.

Last May EXOSAT was launched svuccessfully: its check
out and calibration phase is already completed and normal

observation just started. As a consequence we have
scheduled, starting in August, the IUE programmes which
require coordinated EXOSAT observations, The whole
scheduvle had to be rearranged and we apologize for any
inconvenience we may have caused. I am confident everybody

will agree that the unigque opportunity of simultaneous
X=ray and UV observations deserves special attention,

The <call for proposals for the 7th round of IUE
observations has been already issved and it is repeated
here (page 4). Please note the deadline of October 28th:
proposals not at VILSPA by that date will not be accepted
for the seventh round, We include in this issve the
microfiches containing the Merged Log of Observations
covering the period April 78 - March 83. We recommend a
careful consultation of the Log for the preparation of new
proposals, because the Allocation Committee is very keen in
avoiding vunnecessary duplication of observations. On the
same subject we are pleased to announce a new service aimed
to provide customer tailored excerpts of the Merged Log
(see page %),

The Observatory Staff keeps changing: at the end of
September we will say farewell to Carla Cacciari, who moves
to the ST Science Institute in Baltimore. We ovught to
thank her for the important contributions she provided in
running the Observatory, and we all whish her the best
success in  her new activity. Cecile Gry, a french
astronomer from Verrieres-le-Buisson, has taken up duty as
Resident Astronomer last April and two more R.A.& are
expected at VILSPA the 1st of September: EBarbara Hassall
from Cambridge, UK, and Robertoe Gilmozzi, from Frascati,
Italy. With their arrival the IUE Observatory will be back
at its normal staffing level.
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Cacciari

NEW PERSONAL AT VILSPA

In May this year Cecile Gry has joined the
astronomical staff at VILSPA as Resident

Astronomer, Cecile is French and 26 vyears
old, She studied Astroncemy and Mathematics
at the University of Paris, Orsay. Her

Doctorate was based on studies done at the
lLaboratoire 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 dimplications for big-bang
and galactic evolution models, She

confesses that she does spend her free time
in an enjoyable way.

- S0/711/719282

- 3070971983
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PROPOSALS FOR OBSERVATIONS WITH IUE IN 1984

Dear Colleague

The Intermational Ultraviolet Explorer (IUE) spacecraft is currently
operating very successfully and continues to provide valuable UV
spectroscopic data in the 1200 to 3000 2 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. 1Imn 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

P
e 7ot

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



Serc

Dear Colleague

As previous users know, the International Ultraviolet Explorer (IUE) is
an astronomical satellite 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 operated 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 IUE is based on unsolicited proposals for use
of the satellite. 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 IUE observers who
wish to apply for more time than they have currently been allotted.

Normally, the observer is expected to be present at either the Goddard

or Villafranca control center. 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. Responsibility for actual operation of the spacecraft,
however, lies with a trained operations staff. Scientists from all
countries may apply to use the IUE. 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

IUE Observatory Controller
ESA Villafranca Satellite
Tracking Station '
Apartado 54065

Madrid, SPAIN

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

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

Sincerely,

/ R i Tho
Piero Benvenuti RobeYt Wilson

/IUE Project Scientist ESA/IUE Observatory SERC/IUE Project
Controller Director




ISTITUTO ASTROFISICA SPAZIALE
Cas. Post. 67 - 00044 FRASCATI (ITALIA)
Tel. (06) 8425651/52/53/54/55

TELEGRAFO ASTRO - FRASCAT
TELEX CNR FRA 680489

FOURTH EUROPEAN IUE CONFERENCE

Roma, 15-19 May 1984

Dear <{ollegue:

We would like to inform you that the Istituto
Astrofisica Spaziale, Frascati, is organizing the Fourth
European IUE 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
IUE Observations on different astrophysical problems, and on
the perspectives of the UV Astronomy. Reviews on major
results from IUE 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:

JUE Conference

Istituto Astrofisica Spaziale
Casella Postale €7

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 IAS, Frascati.

The Local Organizing Committee:

A. Altamore

V. Caloi

A. Cassatella

F. Giovannelli

R. Viotti (chairman)

Frascati, 1 August 1983



FOURTH EUROPEAN IUE CONFERENCE

Roma, 15-19 May 1984

REGISTRATION FORM

Deadline: November 15th, 1983

NAME (capital letters) : ............ in v e i we
AFFILIATION : ......... N Y T R EG  EE C
FULL PQSTAL ADDRESS ¢ wsssocanidosnsnaassanasenisas .

I intend to participate to the Conference : YES
YES

NO

I intend to present a contributed paper : YES

NO

I would prefer : Oral presentation

Poster presentation

--------

Deadline for submission of titles : November 15th

Please fill in and return to:

IUE Conference

Istituto Astrofisica Spaziale
Casella Postale 67

I 00044 Frascati, Italy

------------
------------
............

POSSIBLY

-------------

------------

, 1983,



NEW SERVICE FROM VILSPA:
EXCERPTS FROM THE IUE MERGED LOG

As has been announced in a previous ESA IUE Newsletter
(#¥15, page S2), a computerized interrogation Ffacility
(ADABAS) for the IUE Merged Log has been, on a trial basis,
in operation at VILS5PA. On-station operations have now
entered a routine stage and the wuse of ADABAS has been
jvdged favourably by those Guest Observers who have had the
chance to operate i1t. A thorough study of the Merged Log
can have significant impact on the actual ohserving program
of a G.0.. Even though the observation preparation time
vsuvally is long enough to solve most problems arising, it
occurs at times that a closer look at the Merged Log
results in surprises, seriously affecting the Observing.

To avoid such situtations and also to make the
information contained in the Merged Log more accessible to
IUE vusers specifically and the Astronomical Community in
general, we will start on a trial basis a new service,
This consist in opening uvp the possibility for Astronomers
to request from the ESA IUE Observatory, directed searches
through the IUE Merqged Log, The way in which such searches
should be <chosen is explained extensively in ESA IUE
Newsletter #15, page 52-58,

The results of the requested searches will be returned
by mail in the form of a computer printovut,

A few items worthwhile to keep in mind are the
following:

1) Requests shoulid be formulated such that a directed
search can really be done e.qg.:

"I would like all information on LUE spectra taken
of o Lyrae in High resolution through the small
aperture",

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

2) If a request 1s made for information on a specific
object, the 1950 coordinates of this object should be
incorporated in the request.

3) Requests resuvlting in a too large number of log items
will not be considered. At precent no absolute
maximum has been set. However a request for e.g. all



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 lLog, ordered by class, can be obtained through
the SERC. Requests for this shouvld 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 1n requesting a directed
search through the IUE Merged Log should send his request
in writing to the R.A. in charge of the Database, Dr. A,

Cassatella at VILSPA.
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APPENDIX

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



REVISION OF THE ARSOLUTE CALIEBRATION
OF THE LWP CAMERA IN LOW DISPERSION

A provigional absclute calibration curve for the LWP
camera in low dispersion, together with a brief description
of the procedure used to derive it, has been presented in

previous IUE Newsletters (ESA IUE Newsletter No, 13,
November 1982, p. 38 and NASA IUE Newsletter No, 21, May
1983, p. 62) . It should be noted, however, that 1this

curve suffers from inaccuracies at the extreme short and
long wavelength ends due to the use of some trunhcated
spectra in its derivation., The calibration has since been
completely revised, using the same procedure, and the new

curve is given here with a table of S3! values binned at %50
A intervals.

In the range 1950-3150 A inclusive the Sfl values are
almost unchanged. The few per cent differences that do
occur are due to binning at 50 A intervals instead of at 25
A and the use of 4 more standard-star spectra in the later
derivation, 0Outside this range the differences reflect the
improvements obtained in the revised calibration., The 3330

A value is a linear extrapolation from the 3250 and 3300 A
points,

A detailed account of the calibration procedure is in
preparation for publication elsewhere. The revised version

presented here will be 1installed in IUESIPS at VILSPA
shortly.

A, Cassatella
A.W. Harris
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CALIBRATION FOR THE LONG WAVELENGTH
PRIME CAMERA (LWP) IN LOW RESOLUTION

A (A) Sx-l *
1850 16,24
1900 6.19
19250 3,11
2000 2.42
2050 2.04
2100 1.98
2130 2.00
2200 1.98
2250 1.80
2300 1,30
2350 1.27
2400 1.04
2450 879
2500 741
25950 g , 630
2600 578
2650 .514
2700 903
2750 902
2800 502
2850 L S52
2900 G566
2950 L6582
3000 , 795
3050 1.08
3100 1.48
3150 2.17
3200 3,25
3250 5,70
3300 10,59
3350 15, 46%*

L extrapolated value

* The units for S are: 107" ergs cm™? Al FN-!



Effective Date: September 21, 1982

-4 - (GMT 264:17:20)

IUE DATA REDUCTION

X¥¥X. Implementation of New Dispersion Constants

Introduction

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

were implemented in production processing at GSFC for the LWR, SWP, and LWP
cameras. These calibration files replace those originally implemented for

the LWR and SWP cameras on March 3, 1981 in low dispersion and on April

30, 1981 in high dispersion. These original files, and their time/temperature
corrections which were implemented on March 3, 1981 for low dispersion and

on May 19, 1981, for high dispersion, were described in IUE Data Reduction

Memo XXI*(NASA IUE Newsletter No. 15). The previously implemented LWP

dispersion constant files first used on August 17, 1981 were generated using
only a single wavelength calibration image and were not documented in a

NASA IUE Newsletter report. An evaluation of the new calibration files is

described below.

Long Wavelength Prime Camera (LWP)

As shown in Table 1 the updated LWP dispersion constants represent the
mean of dispersion constants generated from 14 wavelength calibration images
obtained between June 17, 1980 and August 17, 1982. The actual coefficients
are shown in Table 3 in the same format used in IUE Data Reduction Memo XXI.
These terms define the sample (S) and line (L) position of a given wavelength
(A, in ®) and order (m) using the following formulae for the high dispersion

case.

w
it

a; + azm}\ + 33(m7\)2+ a,m + 35)\ + a mzk + a7m)u2 (1)

" o
b1 + bzm/ + b3(ml) +b

6
o & Bk + Bk + B (2)
5 6 7

e
i

%

In low dispersion (m = 1), only the first two terms are used. The
differences in the predicted positions of the low and high dispersion Pt-Ne
emission lines using the old and new dispersion relations are shown in
Figures 1.1 and 1.2 respectively. In these figures the diamond symbols
represent the positions predicted using the old dispersion constants. The
scaled vectors represent the displacements to the positions predicted using

the new dispersion constants. The large (2-pixel) displacement presumably

* TMorthcomina in ESA IUE Newsletter # 18
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reflects the large difiference in time and mean temperature between the two
dispersion relations. (The old dispersion constants file represents the
earl lest dispersion constants used in generating the new means and was

obtained at the lowest recorded temperature).

An analvsis of the 14 LWP dispersion constant files was made to
determine whether shifts in the spectral format (with respect to the grid
of reseaux) were correlated with time and/or variations in the LWP head
amplifier temperature (THDA). Although the data in Table 2 show that a
correction for time and THDA could result in a reduction in the scatter of
the predicted emission-line positions, it was decided that there were
insufficient data available to warrant its implementation. This decision
was also influenced by the large temperature variations observed during the
acquisition of the LWP calibration images which would tend to make the
temperature correlations less reliable. Therefore, until more images are
available for analysis, the implemented LWP mean dispersion constants will

not be corrected for time and temperature.

In addition to the studies described above, tests were made to verify
that the new dispersion files were appropriate (i.e., improved the wavelength
assignments) for recently obtained images. The evaluation was based on
running the wavelength calibration processing schemes on recent Pt-Ne
calibration images using both old and new dispersion constant files for the
"preliminary dispersion relation''. As described in the IUE Image Processing
Information Manual (CSC/TM-79/6301 and CSC/TM-81/6268), the preliminary
dispersion relation is used to initiate the cross—correlation search used
for locating each of the Pt-Ne lines listed in the current IUE line library.
The results showed that for every emission line the new dispersion constants
resulted in initial search locations closer to the actually found line
positions than those determined using the old dispersion constants. It was
concluded that the new LWP dispersion relation more accurately describes the

location of the LWP spectral format for recently obtained IUE images.

Long Wavelength Redundant Camera (LWR)

Tables 1-3 and Figures 2.1 and 2.2 show the same data for the LWR
camera as described above for LWP. In addition, Table 3 contains the
updated temperature and time correlation coefficients. As explained in

Memo XXI, the corrected dispersion constants are the means plus a value
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W where W(S) and W(L) are the corrections to equations 1 and 2

respectively, such that

W= W)+ W,T + Wt (3)
where

T = head amplifier temperature (THDA, in C°) and

t = number of days since January 1, 1978.

A comparison of the correlation coefficients in Table 3 with those in
Table 6 of Memo XXI shows that although the temperature dependence remains nearly
unchanged, the time dependence has decreased. This can also be seen in
Figures 2.3-2.4 which show the 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 for this change is unknown; however, it is
the main justification for 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 0) errors in their wavelength

assignments.

The wavelength calibration tests described above for the LWP camera
were also performed for the LWR and (see below) SWP camera with the
additional step that the temperature and time corrections appropriate for
the wavelength calibration image were applied prior to determining the
initial search positions. The results for LWR showed that not only were the
temperature and time corrections (that were applied to the means) smaller
using the new dispersion constants 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 since the mean time for these dispersion
constants was closer to the time of acquisition of the calibration images.
The improved starting search positions signify that the variation in the

time dependence warranted updating the dispersion 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 comparison of the
correlation coefficients in Table 3 with those given in Table 6 of Memo XXI
suggest small changes have occurred in the time and temperature dependence
although the significance of these changes is not clear. The reason for this
is that although Figures 3.3-3.4 would suggest that the 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 smaller, as expected,
using the new means). We conclude that, except for the mean time,

the new SWP dispersion constants are basically equivalent to the old.

Header Label Information

The time period of images used to define the mean dispersion constants,
the number of images used in the evaluation, and the residual 1 O scatter
in the line and sample direction (all of which are contained 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 time and temperature
regardless of whether a correction was applied to the particular image.
Therefore, if the phrase 'MEAN DC USED" appears in the line describing the
THDA for spectrum motion, the sigmas pertinent to the dispersion constants

used would be those listed in Table 2 under the heading "no correction".

Conclusion

As described above, the new dispersion constant files 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 relations are at least as good as
the previously implemented dispersion relations in describing the spectral
format. Guest Observers can determine that their images were processed with
the new dispersion relations from the processing date or the dispersion
constant information added to the image header label as described in
Memo XXI.

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

Dispersion Constant Statistics

## Disp. Cnsts.

mean time
start
end

mean THDA(C®)
lowest
highest

slope (DL/DS)

LWP LWR SWP
low high low high low high
14 14 46 47 44 45
3/4/82 | 3/4/82 | 4/1/81 |3/26/81 |4/2/81 |3/27/81
6/17/80 | 6/17/80 | 1/1/80 |1/1/80 |1/1/80 |1/1/80
8/17/82 | 8/17/82 | 8/10/82 |8/10/82 | 8/10/82 |8/10/82
8.3 9.0 13.45 | 13.50 8.78 | 8.82
6.2 6.8 9.2 9.5 5.1 5.1
10.5 11.2 18.3 | 18.3 13.2  |12.8
-.8603 | 1.20" 7464 | -1.38" | -.8066 | 1.28"

*m=100
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Table 2

Error (1o in Pixels) for Corrections

to the Mean Dispersion Constants

Dispersion No THDA
Direction Correction and Time
SWP high

parallel .69 .25

perpendicular .35 .15
SWP low

parallel .45 .20

perpendicular .61 =32
LWR high

parallel 1.39 .37

perpendicular .29 .20
LWR low

parallel .34 .23

perpendicular 1.37 .36
LWP high

parallel .90 .51

perpendicular .43 .18
LWP low

parallel .50 .3k

perpendicular

.85

.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
~7263.345 -263.382 15409.031 ~264. 404 ~102.733 ~272.238

 -17231.887(-5)  -466.493(-3)  14727.910(-5)  302.228(-3) -18332.296(-5) -286.471(-3)
11679.486(-5)  376.252(<3) -27745.744(-5)  225.597(-3) -13694.831(-5)  246.469(-3)

,  12730.463(-10) 5522.146(~10) 6804.252(~10)

,  12173.485(-10) 9077.724(-10) 5902.048(~10)

' 2.769(-2) B.745(-2) 1675.931(-2)

. -.0867(~2) 5.926(-2) ¢

” ~465.440(-3) 276.735(-3) 374.701(-3)

y 398.810(-3) 226.099 (~3) 330.485(-3)

. ~1.991(-7) 3.0292(-7) ~721.526(-7)

. L2124 (-7) ~$.0802(-7) 180.210(-7)

i -1.312(-8) 11.105(-8) ~284.761(-8)

. ~17.260(-8) 8.4017(-8) ~36.529(-8)

L) 2,263 ~2.239 5.279 5.348

(L) -2.586 -1.633 -8.648 -8.601

,(5) .02709 .001985 -.2945 -.2516

(L) .2170 1546 5826 .5316

4(8) 1.696(-3) 1.870(-3)  -1.102(-3)  -1.652(-3)

L, (L) .569(=3) $.233(-3) .6621(-3)  1.222(-3)

'late

cale | 17:697 kns” 1.6698 7.236 kms~  2.6528 7.223 kms © 2.646%

he values listed should be multiplied by the power of 10 given in parentheses.

The

a2lues are to an accuracy such that the contribution of each term can be computed to
0.001 pixel in the range of interest.
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Figure Captions

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 predicted using the old
dispersion constants. The scaled vectors represent the dis-
placements to the mean positions predicted using the new
dispersion constants.

Same as Fig. 1.1 for high dispersion.

Same as Fig. 1.1 for LWR

Same as Fig. 1.2 for LWR

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.

Same as Fig. 2.3 for high dispersion with the addition of some

more recently obtained data points.

Same as Fig. 1.1 for SWP
Same as Fig. 1.2 for SWP
Same as Fig. 2.3 for SWP

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 occésionally resulted in the omission of the last
1 or 2 orders from the CalComp 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 125:16:45).

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 veloclty 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).
5. 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 o 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 implemented on October 11, 1982
(GMT 284:13:30). The rationale for such noise-conditioning £iltering in the SWP
and long wavelength redundant (LWR) cameras was described by Bohlin and Turnrose in
ESA  TUE Newsletter No. 13, p. 8 , and similar arguments apply to LWP. the filter
weights of .0017, .0076, .1027, .7760, .1027, .0076, .00l7 replace the weights 0, O,
0, 1, 0, 0, O previously used for LWP.

R.W. Thompson
B.E. Turnrose
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IUE DATA REDUCTION

¥XIX. Processing of Partial-Read Images
I. Introduction

"Partial-read" images are images for which only a portion of the vidicon target
is readout. The resulting image contains the entire low dispersion spectral format
and represents 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 potentially
valuable technique 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, 1f any, photometric consequences arise from the use of partial-
reads and to establish 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

c2ach camera according to the location of the low dispersion spectral format.

In anticipation of the eventual use of partial-read images, the IUESIPS programs
INSERT and PHOTOM have been modified as discussed below to deal with standard
partial-read (PREAD) images in an efficient way. The PREAD parameters being
evaluated for operational use (Table 1) were checked to insure that all portions of
the data extracted in the line-by-line file will be contained 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 200y Photowrites on which a double-aperture wavelength
overlay was superposed. The truncation, in certain cases, of the corners of the
photometrically corrected swath was in itself pot regarded as a problem as long as

extracted data were not affected.

IT. INSERT

INESERT imbeds the partial image at the proper position within a full 768x768
array of zero DN so that subsequent processing 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.



ITIT. ©PHOTOM

The program PHOTOM was changed so that for all low dispersion images, in
addition to the constraint which results in the photometric correction being applied
only within a swath around the spectral order, pixels outside of the PREAD bound-
aries 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
within the low-dispersion PHOTOM swath. By imposing this additional constraint on
all low dispersion images (whether partial-read or not), 1t is not necessary to
treat the partial-read images in any special way after the INSERT step. With this
change, all low dispersion images will have the corners of the photometrically
corrected region trﬁncated 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

—-— — ——— . g e
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Table 1 - Standard PREAD Parameters

- T
Camera Starting Line | No. of Lines Starting Samplel No. Samples
LwP 99 528 31 576
LWR 73 528 123 624
|
SWP 36 528 33 528 !
|
SWR 135 480 175 576 )




truncated area

«;\__._- truncated area

Figure 1 -sSchematic 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 Visibility of Spectral Features on IUE Photowrites
R.W. Thompson, B.E. Turnrose, and R.C. Bohlin

I Introduction

The IUE photowrite system currently produces the quick-look (SOC) photowrites
which display the raw image at a scale of 200 um px_l, and the reduced
photowrites which consist of three 100 im px—l images displaying the

raw image, the raw image with a2 wavelength scale overlay, and the photo-
metrically corrected image. Both types of photowrites are produced on

Kodak 2474 or 2476 Linagraph Shellburst film using one of two Optronics
International P-1500 photowrite systems and developed in D-19 with a

Colenta automatic processor. In addition, two contact prints are made from

the reduced photowrite original using Kodak 2421 Aerial Duplicating film.

The Optronlecs photowrite software system has the capability of allowing the
user to modify the effective system response relating digital input values
to exposure level on the film. This is done by using a table lookup
function called a "transfer characteristic' to map the input digital
data values to a new set of digital data values before
exposing the film. In many applications this capability is used to
correct for non-linearities in the exposure and processing of the film so
that a linear relationship then exists between the input digital data
number (DN) and the output film density. This capability to modify the
system response is not limited to the linearizing case, however. For
example, last year a transfer characteristic was implemented in the
production of the reduced photowrite original films to assure that the
contact prints were produced with the same contrast as the quick-look 200
pum photowrites although it was not intended to remove any non-linearities
in the system response (Mallama, 1981). Given this use of transfer character-
istics, the following situations existed:
1) although the reduced contact prints matched the quick-look

films in providing a high level of contrast at low DN

values, the system response for each type of product was such

that spectral features were often poorly distinguishable from

the underlying continuum for continuum levels above DN ~100
(See Figure 1 in Section III);



2) the only means of modifying the image contrast on the quick-look
films (and hence on the contact-print films which were forced

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

3)  since photowrites were routinely underdeveloped to produce
reasonable contrast and densities (e.g. 5 min. development compared
to the recommended 8 min. for 2474 film) the quality of the photo-

writes was more sensitive to changes in the development temperature.

The purpose of this study, therefore, was to determine a transfer
characteristic resulting in a system response which would improve the
contrast and consistency of both the reduced photowrite contact prints

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

these goals a desired system response was selected according to the

criterion that a test wedge containing 16 equally spaced input DN intervals
spanning the range from 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

iterative one as described below.

11 Method

An applications program was written to generate suitable gray scale test-
wedge images on the Sigma-9 computer in various steps from O to 255 DN.
These images could then be written to tape and processed as standard quick-
look photowrite images using the recommended development time for D-19 and

evaluated both visualiy and photometrically.

A continuous function representing a relation between input DN and final
photographic density was defined to represent a trial system response
presumably satisfying the desired criterion. Data describing the trial
system response and the original default system response (determined from
averaging density measurements from several test wedge images produced

in the default mode, i.e., without a transfer characteristic) were fed
into a computer program which generated the corresponding transfer
characteristic needed to realize the trial system response. With this
test transfer characteristic programmed into the photowrite system, a

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

* D-19 was used because it is the only recommended developer with a
film capacity suited to the processing equipment used.


http:photowri.te

were not visually distinguishable the trial system response was modified
and the above process repeated until a satisfactory system response and

corresponding transfer characteristic were determined.

Having defined the transfer characteristic described above, which
resulted in the desired system response for quick-look images, a second
transfer characteristic was generated so that the final contact print
copies of the reduced photowrite films also achieved the same desired

system response (see the discussion of Figure 1 in Section IIT).

I1 Results

i

Figure 1 shows diffuse photographic density as a function of input
intensity (in DN) for the original (defauit) system response, the response
of the contact print made from the original, and the final desired response
which produces the 16 distinguishable gray levels. Since the contrast is
proportional to the slope of the curve, one can see how the original

system response produced images with good contrast at low DN levels and
rather little contrast at DN levels greater than ~ 100. The default
contract print response was just the opposite of the original, producing
little contrast at DN levels below 160. As discussed in Section I, this

contact print response was modified for production work in 1981 (Mallama,

1981) to agree with the original default system response.

The newly implemented transfer characteristics modify both the original
and the contact print responses to agree (typically, to within 0.1
density units) with the final desired response designated by the solid

ine in Figure 1. The intent of this desired response is to produce a

=t

photowrite with approximately visually equal contrast at all DN levels.
Although the contrast achieved at lower DN levels with the new

response is less than it was with the original response, it is felt

that the new response is a better overall compromise and produces a more

1

useful "roadmap" of IUE images.

The transfer characteristics described above were implemented at GSFC in
the production of the quick-look (SOC) photowrites on August 10, 1981 and

in the production of the reduced photowrites on October 19, 1981,



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 IUE Newsletter 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 min. The three
curves shown 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 CALIBRATION OF THE IUE

[X. Photometric Stability in High Dispersion

R. C., Bohlin and B, T. Coulter

I. Introduction

Previous issues in this series have dealt primarily with the photometric
properties and absolute calibration in low dispersion. Now, the photometric
stability in high dispersion has been studied in conjunction with the imple-
Tentition of the new high dispersion extraction software (Bohlin and Turnrose

982).

The repeatability in high dispersion for bandpasses large compared to
an individual sample is similar to the result for Tow dispersion found by
Bohlin et al. (1980), where the one o scatter was 3% for LWR and 2% for
temperature corrected SWP data. All data 1n this study are corrected for
temperature by -0.5%C for SWP and -1.1%C”" for LWR (Schiffer 1982).

[I. Results

The spectra used in this analysis are all of the photometric standard
nUMa (B3V) taken in the large aperture and spaced over the 1ifetime of the
IUE. The data consist of 18 SWP spectra with exposures usually of 5.73 s (13)
or 6.96 5 (2)., The three exposures of 3.69, 9.83, and 11.88 s are included
and flagged in the top panel of Fig. 1. Due to non-linearities in the IUE
intensity transfer function (ITF), inclusion of these extreme exposures have
increased the scatter siightly over what would be expected for data all at the
same exposure level, The LWR data are 15 spectra with exposures generally of
5.73 s and with extremes of 3,69 and 11.88 5. 1In these two cases, the extreme
LWR data do not exhibit the non-Tinearities that often arise 1in LWR, especially
where the background is high.

In this study, the high dispersion data are averaged in 9 bins for each
spectral order m, to find the mean response in IUE FN per unit time, R, for
each bin and, R, for the overall average for an order. Fig. 1 shows the results
for the whole orders R{108) and R(83) for the two cameras. Unity represents
the average of all the plotted points in each panel. The orders m=108 and 83
are chosen, because the new automatic registration technique (Thompson and Bohlin
1982 ) implemented on Nov. 24, 1981 at GSFC uses order 108 as the prime registration
fiducial. Fig. 1 shows results for the new software using this new registration
technique. The points represent the response R for individual spectra divided by
the mean for each set