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".A Proposed UK High Priority Observing List for IUE

s

A list of High Priority objects to be observed during the first 30 days

( = 15 UK shifts ) operation of IUE has been constructed from the UK
observing proposals allocated time during the first year of operation of IUE.

The amount of time 21located in the High Priority Observing List ( HPOL )
for each area of study is broadly in line with the corresponding first
year allocations as summarised below. Within each area of study emphasis
has been placed on specific proposa]s‘and targets for which little or no
~previous UV data has been obtained and for which IUE is uniquely suitable.

Breakdown of UK IUE Allocations for Ist year of operation

(A) Solar System Studies: | =1, 5 shifts

(F) Extragalactic Objects: I FR . 54 shifts - 38

-3.59%
(B) Stellar Atmospheres - Hot OBA stars: - 29 shifts - 20 %
(C) Stellar Atmospheres - Cool stars: , ' 14 shifts - 10 %
(D) Interstellar Matter: _ 20 shifts - 14 %
(E) Variable Objects: " | 22 shifts - 15 %

%

The following types of object together w1th a rough HPOL time a11ocat1on

- _has been used as a gu1d11ne in construct1ng a dPta11ed observ1ng 11st

Rough Guidline for the HPOL

3 shifts
2 shifts
(D) Heavily reddened stars, Supernovae remnants, anomalous stars = 2 shifts
(E) X-ray Binaries _ : | 2 shifts
(F) Normal galaxies, Quasars, Seyferts, Markarians, BL Lac objects - 6 shifts

£

(B) Subluminous stars, Planetary Nebulae, Hot emission line stars
(C)  Stellar Chromospheres, T Tauri stars '



IUE Sensitivity

The exposure times estimated for the HPOL are based on the following

flux/signal-to-noise levels deduced from the latest measured sensitivity
values for IUE: :

In terms of the.parameter Ai ( = the effective area of a 100 % effecient
detector, derived from the measured optics effeciences ), quantun effeciency
QA » and resolution element AX , the photon flux, FA » necessary to give

a signal-to-noise, T , in an exposure time t, is given by:

5 !
Iy . ™ T | photons em™2 s']'ﬂ"]

tax Q, A

- The parameters A] and QA have recently been determined and are given below
at 15008 and 25008 for the High Resolution { HR ) and Low resolution ( LR )
modes together with the required photon fluxes, FA s necessary to give

a signal-to-noise .T = 50 in a 1 hour exposure. : '

High Resolution Mode: AA Q Al F ' iy
| A w 2 ¥ g- 2 -1g-1
=i - . ph cm S ﬂ erg cm S ﬂ

15008  0.128 0.09 50 1.3 1.76(-11)
25008  0.198 0.14 40 0.6  5.0(-12)

Low Résg]ution Mode: 4 R
15008 5.08 0.09 250  0.007 ©9.3(-14)
25008 5.78 0.14 120 0.007 5.6(-14)

The cofresponding photon fluxes estimated for the same T and t in the
report of Boggess (1973) were: HR: 1500 = 8.0, F2500 = 2.0

LR: F1500 = 0.03, F2500 = 0.02. Thus the flux levels listed above represent
a general improvement in the estimated sensitivity of the instrument of
_a factor of between 3 and 6. In general for stellar spectroscopy one should
aim for T = 50, but for some of the more exotic studies requiring

very long exposures ( eg. extragalactic objects, X-ray sources ) this could
probably be relaxed to say T = 25.

‘In the following sections some notes are given regarding the selection of
HPOL targets together with the UK proposa1'Nos. figuring in the HPOL.

Notes on the derived flux estimates and exposure times are given. In general
for the stellar targets abso1uté ultraviolet flux measurements are available
from $2/68 data which allow accurate exposure times to be determined. For the
non-stellar objects previous UV observations ( if any ') have to be corrected



involves some uncertainty in the estimated exposure times. In these cases

the most accurate exposure times will be determined after the first
observation.

(B) Stellar Atmospheres - Hot OBA Stars

Subluminous stars, Planetary Nebulae, Hot emission line stars:
UK Proposals: 2, 3, 8, 25, 27, and 36. '

A selection of UV objects under study from the S2/68 data will be drawn up
~after the initial S2/68 analysis is completed.
. For the central stars of Planetary Nebulae fluxes have been estimated from
~extrapolation of the Sé/68 measurements of NGC 6543 ( Boksenberg et al. 1975 )
“incorporating the interstellar reddening corrections using the colour ?
-excesses Ep_y determined by ANS observations ( Pottasch 1977 o 1% i3
anticipated that the central stars will be observed with the 3 arcsec aperture,
then offsetting from the central star using the 10x20 arcsec aperture to study
‘the nebula spectrum. Both central star and nebula observations being

conducted in the LR mode in both Long (L) and Short (S) wavelength ranges.

For the hot emission 1ine stars emphasis is placed on the WR and Of stars

( Willis and Wilson 1977a,b ). : '

One variable Ap star can be observed around its cycle of variations and

the interesting peculiar eclipsing binary A Lyr can also be observed

through its period. These latter two stars are bright and require only a small
fraction of the available time for (B). : e =0
Total ekposure time = 1400 minutes.

(C) Stellar Atmospheres - Cool stars

Stellar Chromospheres, T Tauri stars. UK proposals - 1, 20 and 46

For the éhromospheric study 7 stars expected to show observable chromospheric
emission lines in the S wavelength range have been selected, covering

~the spectral range FO to M1 and luminosity classes I, III and V. Most of
these stars have some chromespheric emission line intensities measured

* from Copernicus data ( cf. Chromospherereferences ), allowing IUE exposures to
be derived. It is proposed to observe in the HR mode in the S wavelength range
giving two exposures ( short and long ) to enable the full range of

emission line intensities to be studied. In addition a HR mode L wavelength
scan should be made to study the MglIl rescnance lines, and photospher1c spectrum
~ for which S2/68 measurements are ava11ab1e

Total exposure time = 600 minutes.

For the T Tau stars no data on the expecbed. UV energy d1str1but1ons are
available and rough exposures have been estimated assuming an F ctaw anawa.



distribution, using the V mags. of the T Tau stars and S2/68 observations
of F stars. The LR mode in both wavelength ranges should be used

" Estimated total exposure time = 240 minutes.

Total exposure time for (C) = 840 minutes.

(D) Interstellar Matter. UK proposals 6, 22, 23, 38; and 24

In view of the extensive ultraviolet data on the interstellar medium _
already obtained with the Copernicus and TD-1 satellites, it is'proposed '

to restrict the interstellar study in the HPOL to observation of heavily

- reddened stars, inaccessible to previous experiments, and the more unusual

- regions of interstellar space. - o :

It is suggested that the star HD 149757 ( ¢ Oph ) should be observed to

- provide a comparison of IUE performance with that of Copernicus.

A Tist of reddened stars with colour excesses in the range 0.0 to 0.67 in

three supernovae remnants,forming a~time sequence, ( Wallerstein et al. 1971, 19
‘Silk et al. 1973 ) has been drawn-up,hhich together with 4 very heavily
reddened stars observed extensively in the visible for the diffuse interstellar
features ( Herbig 1975 ) makes up the proposed Galactic HPOL interstellar
programme. A1l the programme stars have some $2/68 measurements and therefore
have reliably determined exposure times. Observations should be made in

the HR mode in both L and S wavelength ranges. '
Total exposure time = 900 minutes.

(E) Variable Objects

X-ray Binaries. Proposals: 37

It is proposed that time in the HPOL for this study area should be given over
éntire]y to observation of X-ray binaries. Three optically identified

targets ( Blumenthal 1973 ) have been selected for this initial list, of
which two have some $S2/68 measurements ( HD 153919 and Vela X-1 ).

The UV flux estimate for Cyg X-1 is based on the spectral type and colour
excess of the optical component using HD 77581 { Vela X-1 ) for comparison.
Repeat observations of each target should be made over the binary periods

( 3.4, 5.6 and 9.0 days ), a minimum requirement being ten observations

of each in the HR mode in both L and S wavelength ranges. AT = 25 is
considered acceptible at this stage. Initial total exposure time = 600 minutes.
The rest of the available time for (E) should be used to make further '
observations of the abové targets and/or observations of other X-ray binaries.



(F) Extragalactic Objects: UK Proposals: 5, 13, 33, 42 and 40

Observation of the following types is proposed: Normal galaxies ( Spirals

and elliptieals ); Quasars; Seyferts} Markarians and BL Lac-objects.
It is suggested that approximately one shift should be allocated to
" each class. Morphological descriptions of many extragalctic objects have
‘been given by Bastos (1974). Previous UV observations of a few galaxies
have been made with large apertures ( Carnochan et al. 1975 ) and thus
exposure estimates for IUE are very uncertain. They have been derived
_here from fluxes at 25008 estimated from (i) the data of de Vaucouleurs (1972)
4'( V mag., B-V, (B- V) and aperture/V relationships for Galaxy type )
together with the re]at1on of Code (1972): Mossg = Mapsg VS- (B-V)0
~( approximating Megg ™ B ). The fluxes derived by this method are
expected to be good to a factor of about two. In this area observation

of the first target will provide the best exposure estimates for
following objects. - - ‘

. ‘The Seyfert galaxy NGC 3077 has been observed by ANb which enab]es

- compartively accurate flux estimates for IUE to be derived. The other

- Seyferts are scaled from NGC 3077 from their V mags. Similarly for .

| Mark 35 observed by ANS and the other Markarians. =

For the Quasars it is suggested that an initial exposure of about 1 hour
should be made on 3C 273. The results of this will determine subsequent
Quasar observations and exposures in the HPOL. It s possible that, if
strong emission 1ines are observed,a HR scan would be profitable.
Similar considerations apply to the BL Lac objects.

A1l exposures listed have been derived for [ = 25, .
For the fainter objects it may be profitable to use the high gain mode
which will decrease the necessary exposure time but at the expeﬁse of
signal-to-noise. d
Total estimated exposure time = 2500 minutes.
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Notes to the HPOL List:

~Column R
Column 2
Column 3

Columns 4,5

"~ Calumns 5to09

Column 10

Objects Name

- Spectral type, or Galaxy type.

V Mag. -

.Fluxes at 1500R and ZSOOR. Unless otherwise noted all

measurements are from $2/68 data. Values in 41 are

'esfimated values. Values marked * and + are ANS and

OA0-2 values respectively.

Proposed spectrograph modes, wavelength range and

exposure times. Where one ekposure is given it refers

to the igggl time need to carry out all proposed observations.
for that object. Other cases are referred to in the notes in

_ Column 10.

Notes on the targets and observing proceedures are given where
necessary.

Spity
o



(B) Stellz \tmospheres: HOT-0BA Stars . . : ‘ CotL

OBJECT - SP V., Fygo Fogoo | HR- gxP Sl wr B NOTES
erg cm 2S 1A-1 , min B - min
YW 0BJ WO 810  20.0(-12) 5.0(=12) | LsS - 100 o 5-/5{,¢42,063~
3226 S0 " 10.2 . 17.4(-12)  4.0(-12) | L+ 120 : *37 S
325 . . SdO 9.5  36.3(-12) 8.3(-12) LS - 65 | N _
442 Sd0 10.5 17.4(-12)  4.4(-12) L+S - I o |+ 3044
43 WD 12.4 - 1.5(-13)* | TR - 40 - |- HZ 43
je 26 - . WD 2.3 3.4(-12)  6.1(-13)+ o'la s 10 .| Feye 24
2392 % 06f 10.5  { 420(-12) 1.1(-12)3 s o L4S . 5+ 30 -| 3" for cent.star, 10x20" for n
246 .. ovI © 11.9 - {1.6(-12)  4.7(-13)} - | Lss 10 +30 =] " ". “ Planetary Neb.
7662 - Con 11.8-  {1.9(-12) 5.4(-13)} X, L+S 10+30~-] " " ", Planetary Neb
40 . W8  10.6 . {1.8(-12)  5.2(-13)} | - R s (< 10+30=-- " " ", Planetary Neb.
50896 - WNS 6.8  3.0(-10)  5.0(-11) | ‘L 10
92740 WN7 - 6.5 - ' s "0
192163 WN6 7.4 " i 2.4(-11) 5.7(-12) .| L& S0
65763 Wee - 7.8 6.0(-11)  1.8(-11) LS 30
56385 WC7 7.4 -, 6.5(-11)  1.3(-11) L+S 40
92103 °  WC8 7.9 1.1(-11) ° 4.0(-12) | L4 120
64794  04V((f)) 5.9 4.1(-10)  8.0(-11) 4s . 6
99579 06V((f)) 6.0  1.2(-10)  5.2(-11) LS 15
10839 © 06If 5.1 1.2(-10)  5.6(-11) L+s . 15
47839 07V((f)) 4.6 2.0(-09)  5.6(-10) L+S 1 B | L
€800  O071af 6.2 1.2(-10)  5.2(-11) | Ly W5 . . . 'LLVA 635 (p Lyr)
Vn Ap 2.9 6.4(-10)  4.1(-10) L+S 2% 4 o Ry Per1od= 5.5d"




~

{CJ Stellar Atmospheres: Cool Stars

Cyg X-1
HDZ 226868

|

P S PP TR W § T T

OBJECT SP v o F]SOO FZSOO' HR . EXP LR FXP NOTES
min - min
erg em 25~ a7 D |
Exp. in () are L wavelengt
a Car FOIb =-0.9 7.8(-12) 1.2(-09) L+S (.5) 5460 Others are Short*and long-
o CMi F5IV . 0.3 2.0(-12)  3.5(-10) L+S (1)  6+90 F(Ly«)=1.9(-11); F(SilIl)=
o Aur G5III+4GOIII 0.3 2.1(-12) 7.6(-11) L+S (4) 1410 F(Lye)=1.8(-10); F(0I)= 9.
@« .Boo  K2III 0.0 .+ Fyzq0 = 60.0(-12) L+S (5) 1415 | F(Ly«)=1.1(-10); F(0I)=2.2
e Eri kev 3.8 Fagag = 7.0(-12) L+S (40) 1415 F(ly«)=1.2(-11); F(OV)=9 7
o Sco MIIb 1.0 Fp740=1-6(-11) L+S (20) 5+40 : ‘ -
o« Ori . M2 0.8 Foyap = 1-6(-11) L+S (20) "5+40 | F(0I)=3.5(-12) —_—
ol = o8 : ' i all fluxes in erg cm = s
RW Tau T Tau 9.6 L+S ", .- 60 - i S
ma’.‘ Mgt .
RU Lup T Tau: 9.6, L+S 7 60
T Tau. T Tau g'smax‘ L+S 60
RY Tau T Tau 9.3max - Lf?h' -.GQ.“ -
(E) Variable Objects: X-ray binaries
3U 0900-40 B0.5Ib 6.8 5.5(-12) L+S 25x10 X-Ray Bin. P=9d. STN=25 |
Vela X-1 . .
HD 77581 |
" 3U 1700-37 07f - 6.7 1.5(-11) L+S 10x10 . X-Ray Bin. P=3.4d, STN = |
HD 153919 | ' ' : -
30U 1956435  BOIb 8.6 L {17012} | Ls . 2sx10, X-Ray Bin. P=5.6d, STN =

B e


http:7.6(-.11

(D) Interstellar Matter

EXP

-

‘09.51a 2.5

0BJECT PV F1500 Fas00 KR EP | LR NOTES
erg em 2517 MIN min

HD 42740 BIIB 6.1 4.3(-11)  3.0(-11) L+s 34 © . Monoc. Loop. .Eg.,= 0.3

KD 46769 B7Ib- 5.8 7.9(-11) - 3.4(-12) 148 22 - Monoc.Loop. * E_ _ g

HD 48977 B3V 5.9 2.6(-10)  8.4(-11) 148 '8 Mondc. Loop Eg_y = 0.02
HD 44700 .. B3IV 6.4 . 1.3(-10)  4.3(-11) L+S 15 Monoc. Loop Ep_ = 0.02

WD 46150,  (BSY) 6.7 6.4(-11)  2.3(-11) |. L#s 30 Moroc. Loop Eg_y = 0.33

HD 47432 '  09.5I1 6.2 6.3(-11)  2.9(-11) L+S 30 Monoc. Loop Eg_y = 0.44°

HD 36665 Ble 8.0 £4.0(-12)} | wss 120 - Shajn Loop Eg_y=0.65

KD 37318 BO.5e 8.4 : {3.0(-12)% L+S 120 ~Shajn Loop Eg_=0.67

HD 38116 B5 3 1.4(-11)  3.8(-12) L+S 120 shajn Loop Ep_,=0.35
HD ©74455 " B3V 5.5 18.4(-10) - 2.2(-10) L4S 3 ‘Vela Loop.  Ep = 0.0

HD 75821. BOIII 5.1 - 1.1(-09) = 3.2(-10) | Ls§ 1 Vela Loop. Ep_y= 0.1

HD 76161 B6V 5.9 1.3(-10)  6.5(-11) | L4S 10 Vela Loop. Ep_y= 0.0

KD 74371 BSIa ~ " 5.2 . - 4.6(-11)  2.8(-11) |.L+s 30 Vela Loop. (Ep_,=0.03

KD 14134 B3la . 6.7 1.4(-11) L+S 40 Herbig Diff. Feat. Eg y =

HD 43384 B3la 6.3 ©6.9(-12) | . LS 70 Herbig Diff. Feat. Ey_y

HD 190603 Bl.5Ia 7.3 1.1(-11) L+ 60 Herbig Diff.Feat. E,_y. =

KD 183143 . B - - 6.9 , 3.5(-11) | LS 200 Herbig Diff. Feat. EB_vf=

HD 149757 3.8(~09) 1.4(-09) L+S 1 t Oph for Copernicus con


http:E_V=0.35

(F) Extragalactic Objects

HR

EXP

it e e e et o £y s Bk b s

Oy

min min ‘
erg cmf2.s-1A-1 .
NeC 221 E2 10.0(16") {3.4 ( i l+s 50 size: 3'x2"
* NGC 205 E2 11.1(64") £ 1.5(-14)} L+S 100 size: 12'
"NGC 224 .53 10.0(16") { 2. 3( 14)} L+S 70 size: 160'x40'
NGC 7793 Sd  11.6(64") - £ 6.5(-15)% L+S 240
NGC 2681 SO 11.4(30") 1 6.3(-15)1 L+S 260
NGC 3115 L- . 10.3(30") - ? 6.7(-15)} L+s 240 ° size: 4'x1"
NGC 3379 E+. - 10.8(30") {6.6(-15)} L+S 240 size: 2'x2
NGC 4826 Sb | 18.5(-15)1 L+S 100 $2/68 Observed. size: 8%
NGC 5055 Sb 12.3(-14)3 L+S 70 $2/68 Observed. sizel 8'x
NGC 1068 = - Seyf. 10.8(16") {2.9(-14)1 L+S . 60 size: 3'
NGC 4151 . Seyf. 11.7(30") £1.8(-14)} L+S 90
NGE 3077 Seyf. 12.0(30") £1.3(-14)} " L4S 120 ANS Observed.
NGC 3690 - MK 12.9(30") .1 8.0(-15)} L+S 100
Mark 3 MK 13.3(30") - {5.5(-15)} L+S 150
Mark 35 - MK 13.5(30") {4.6(-15)} L+s . 150 ANS observed.
3C 273 Quasar 12.8 s '2=0.16
3C 351 Quasar 15.3 L+S z = 0,37
3C 249 Quasar 15.7 L4S z = 0.31
3C 345 Quasar 16.0 L+S z = 0,59 _
0J 287 BL Lac .12.5-15.5 ’ . L4S
BL Lac BL Lac 12.0-14.5 . . L+S
MK 421 BL Lac 13.5 . R LS o
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I Calibration Stars
A. HLjI\ D(sPerS[on Mode

HD name SPT V B-V.

34816 )\ Lep BO.SH 429 -o.27
120315 MUMa B3Y (.84 -0.19

1 i
AXTTST . L roph- ioknie $ist | sbns
cOGISZ | o Grw pgRinee | Seia

§7901 o Leo BT ¥ [-35 -0-i2

alternafe

B. Low Dfspersfon Mode

29139 - BLIk 718  -0.07
48857 B5Y¥Y 700 -0.15
145454 AO 544 -0.02

197637 83 | 6§

These ‘51’06 -cé'éz C"rosen {rOM. .MOY\F;{SI I.‘sf’, ‘l"’/\cj

have |sao$?-%, T2 500 < 4 1 Ui Rt
w | 70

Y4 iVJ from TD-—]_ O’“Servujw, N b“hj rllz,
numéer o( .&P%(ra' aVaJG/bIG. ‘


http:a.Jterna.te

I Catacljémfc Variables |

SS Cﬁ .Dwar{ nova V-~ 1271

Anj OT/‘@T Olwarf')’lova.e -rAa,t dea"o{e tO Owt‘ourrf
du_.n'Nj ‘H!( CorﬁmFSS(:onx:nj Peﬁ'od/ ,

V603 Agl old mova Vv~ 10.8
N Car ~ old nova? v~ 7.9
- V1500 Cyq( Nova Cjci _1‘775), Younj hova Yen'.in»a.nr‘ |
. t)reSen‘Hj ot v:fz,gl E('B_V):O.éq
NG Vul ( Nova Vul 197) ounq nova vemmnanl
it o :
Vo dtg dn Thne pdt GLL DN L0 1T

3pt J1% a2

'Anj nova  thal il out burst durinj the
' Ct)mm.'gsiaﬂinj Pera“od,.
AG Pej S‘d""béoho' Slhacl | T T

V1016 Gyq S'Tm{mf,‘c Shaw Lo 13

RK Tel S7m bt'_oft'c Star Vo~ lz |



T the list of Gondalekhar, \Willis { Wilson

B. Stellar AT*monbems: Hol OBA Stars

+ 2(3" 434 - 840 Q_xf'rexmdj hot | V=10’

HD 49798 | Sdo Unseen Compan ton V=819

+377 1971 ? peculiar UV Apectrum v =107
l:efjé [ Sd B Helium WeakR V=127

HD 8é? 8é Horfé/onh\/(. | Bmmc/u Sfar

V=19
H
D (09995 [gRges
- X"Qa:-] Bi.nart'es
Sco X-1 -MJ “\zcvrﬁ;\—j effeel | V~12.5
AM Her at by M’ Porf'wn of the '*gu—

(3u (809 +50) - Curve \/ ~ (V255
LM C X~4 Lumingus O Star P~ "7
o gpfeead Lomf'ufmr’f' 7
SNR  (Crab Nebwla



| F EXTrajalacho OLJMTS

NGC 59% (M33) Sc

NGC 4449 Lir I
NGC 5253 Tvr T
- NG¢ 307}»- Tor 1L

Mmkaria.ﬂ 23l~ Sej{erf TJP& 1/ ok alzfuf:’o‘n'
| | limi b of fhe ANS




ERA's Inputs to High Priority Targets

BD -395357 v =9.34 Spectral Type : G8 + UV object

This object (detected by TD1l) is an eclipsing binary with

hot subdwarf companion.

BD -6°1253 . v =9.3 - Spectral Type : BO ' T s

(many emission lines in the visible and IR).

BD +61°623 v =29.5 Spectral Type : B2
(idem).
xx Oph v =10 Spectral Type : BO
(idem).

HD 175754 (L = 16° 230, B = 9° 55i) and HD 1994478 (L - 87° 3lo,

21 cm emission absent B = +1° 25"),.
3 C 390.3: seyfert 1 V=14 (z = 0.051, size 12 arcsec)
nge 5506 : seyfert - like spiral V = 13.2 size 130 arcsec east-west;
30 arcsec morth-south
z = 0.006

(ref: Wilson et al., 1976, MNRAS 177, p. 673)
ngc 1275
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HE (=85¢) TV R-V
g639 487 -090
6165 2689 -096
(903 .70 -019
1990 2.88 -0l
£797  4.87 -0.04
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