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ABSTRACT 

This  a t l a s ,  publ ished by ESA and e s s e n t i a l l y  devoted t o  normal s t a r s ,  pre- 
s e n t s  229 graphic  s p e c t r a  t oge the r  wi th  t h e  corresponding f l uxes  and an u l t r a -  
v i o l e t  s p e c t r a l  type.  The p repa ra t i on  of t h i s  p u b l i c a t i o n  has  indeed confirmed 
t h a t  MK c l a s s i f i c a t i o n s  cannot simply be  t r a n s f e r r e d  t o  t h e  u l t r a v i o l e t  range. 
A s e t  of t r anspa renc i e s  a r e  i l l u s t r a t i n g  t h e  r e f e r ence  sequences cons t ruc ted  
from t h e  u l t r a v i o l e t  d a t a .  A magnetic-tape copy of a l l  t h e  s p e c t r a  p e r t a i n i n g  
t o  t h i s  a t l a s  i s  a v a i l a b l e  from t h e  S t e l l a r  Data Center i n  Strasbourg.  

INTKODUCTION 

The programme of u l t r a v i o l e t  s p e c t r a l  c l a s s i f i c a t i o n  was i n i t i a t e d  i n  
1978 wi th  t h e  s p e c i f i c  goa l  of bu i ld ing  up a  s e t  a  r e p r e s e n t a t i v e  I U E  low-dis- 
e r s i o n  s p e c t r a  from which a  c l a s s i f i c a t i o n  scheme could be cons t ruc ted  i n  t h e  
UV. This  undertaking was s t rong ly  supported by t h e  p a r t i c i p a n t s  t o  t h e  VILSPA 
workshop on "UV S t e l l a r  C l a s s i f i c a t i o n "  he ld  i n  October 1981 who s t r e s s e d  i n  
t h e i r  f i n a l  r e s o l u t i o n  i t s  b a s i c  importance no t  only f o r  s t e l l a r  and extraga-  
l a c t i c  astronomy, bu t  a l s o  f o r  t h e  p repa ra t i on  of spec t roscopic  programmes on 
f u t u r e  space miss ions .  

From a  previous s tudy i n  t h e  u l t r a v i o l e t  range based on d a t a  from t h e  
S2/68 experiment on board t h e  ESRO/ESA'S TDl s a t e l l i t e  ( s ee  i . a .  Cucchiaro e t  
a l . ,  1978 and t h e  r e f e r ences  quoted t h e r e i n ) ,  it was found t h a t  about 90% of 
t h e  s p e c t r a  f i t  a  two-dimensional frame whose parameters a r e  c o r r e l a t e d  wi th  
t h e  temperature  and luminos i ty ,  and which p a r a l l e l s  t h a t  of t h e  MK c l a s s i f i c a -  
t i o n  i n  t h e  v i s i b l e  range (Jaschek & Jaschek,  1982). The remaining 10% of t h e  
s t a r s  d id  no t  f i t  i n  such a  scheme, i n  t h e  sense  t h a t  they were abnormal i n  
one wevalength r eg ion  and normal i n  t h e  o t h e r .  

S imi l a r  conclusions have been reached wi th  t h e  p re sen t  work, namely t h a t  
one cannot simply t r a n s f e r  MK s p e c t r a l  c l a s s i f i c a t i o n s  t o  t h e  u l t r a v i o l e t ,  t h e  
o rde r  i n  t h e  MK system being not  i d e n t i c a l  t o  t h a t  which can be e s t a b l i s h e d  i n  
t h e  u l t r a v i o l e t  s p e c t r a l  range. 

THE MATERIAL 

Compared wi th  t h e  previous work on TDl d a t a ,  t h e  p re sen t  programme repre-  
s e n t s  a  s i g n i f i c a n t  improvement bacause t h e  s p e c t r a  cover a l a r g e r  wavelength 
range a t  a  h igher  r e s o l u t i o n .  Moreover IUE has  observed a  much broader  range 
of  s t e l l a r  types than TDI and has  a l s o  reached s i g n i f i c a n t l y  f a i n t e r  magnitudes. 



Table 1 : Designations used for the W spectral classifications 

Designation Name Rough MK equivalent 

d dwarf V 
g- subgiant IV 
g giant 111 
g+ bright giant I1 
s- supergiant Ib 
s+ bright supergiant Ia 

Table 2 : Stars appearing in the atlas 

Identifier IUE Sp .T. MK Sp.T. 

B3 pec 
stB1 
d+B1.5 
d B4 
dtB4 
d A4 
d A5 
s F8 
d A1 
d B9 
d GI .5 
d A2 
d A5 
s-B8 
g FO 
s 04 
d 05 
d A3 
g:A2 
d G5 
s F5 
d B7 
s B9 
s A0 
d K 
g 85 
g B6 
d B8 
g B6 
d B8 
d B6 
g B7 
g B8 
g B8 
d B5 
d FO 
d Fl 
d B4 
d A2 
g A7 
d B6 
d B8 
d A1 
s+09 
d A2 p 
d B2 
d B3 
d+09.5 
d B4 
d B0.5 
d BO 
d B2 

B5 111 e 
B1 Ia 
B2 IV 
B5 V SB 
B5 V SB 
AS V 
A1 V, Am 
F7:Ib-I1 SB,V 
A1 V 
B9 V 
GI .5 V 
A3 V 
A5 V SB. A5m 
B8 Ib 
FO v 
04 If 
05 v ((f)) 
A3 V 
A2 IV 
G5 V var 
F5 Ib 
B7 V 
B9 Ia 
A0 Ia SB: 
K2 V 
B5 111 SB 
B6 I11 
B8 V 
B7 111 
B8 V 
B6 IV (e) 
B7 I11 (e) 
B8 Vn 
B8 I11 
B5 V 
FO V 
F4 111 
B4 IV 
A2 IV . 
A7 111 
B7 V 
B8 V 
A2 V 
09.5 Ia 
A0 V lambda Roo 
B1 V 
B3 V 
09.5 V 
B3 V 
B0.5 IV 
BO V 
B2.5 IV 

Identifier IUE Sp.T. 

s FO 
d 82.5 
07 P 

d B0.5 
d+BO. 5 
d+B2.5 
dtB2.5 
d B1.5 
d B2 
d B1.5 
d A0 
d 09 
d F2 
g 09.5 
d A4 
s+B2 
d 82 
d 08 
dt08 
d 05 
d+09 
d 04 
d B6 
d B8 
g+O7 
s+B1 
s+09 
d B3 
d A2 
s G8 
B0.5: 
B9 pec 

g B2 
g+B3 
R 09 
d B2: 
d+B1 
d B1.5 
stB3 
g Bo 
g B0.5 
d B1 
d:B1.5 
d B0.5 
g+09.5 
d 09.5 
d+Al 
s+B5 
d F2 
s A5 
d B3 
d B7 

FO Ib 
82.5 V 
07.5 I11 
00.5 V 
B0.5 V 
R2.5 Vs 
B2 IV-V 
B1.5 V 
B2 V 
B1.5 V 
A0 Vs 
09 V 
F2 V 
BO IV: 
Am SB, VB 
B2 Ia 
B2 V 
08 V 
08.5 V 
05 V ((£1) 
09 V 
C4 V ((f)) 
B8 Ib 
B8 V 
07.5 111 (f) 
B1 Ib 
09.5 I 
B9 
A3 V 
G8 Ib var 
BO 111 
B6 111 
B2 111 
B3 I1 
09.5 V 
B2 Vne 
B1.5 111 
B3n 
B3 Iab 
BO 111 
B0.5 I11 
B2 V 
B2 IIIn 
B0.5 V 
09 I1 
09 V 
A1 V 
B5 Ia 
F2-3 Vas 
A5 Ib 
B3 V 
88 IV 



I d e n t i f i e r  IUE Sp.T. MK Sp.T. I d e n t i f i e r  IUE Sp.T. MK Sp.T. 

B2.5 V 
BO 111 
B0.5 I b  
B2.5 I V  
A2 V v a t  
F3 I a  
B1.5 V 
BO 111 
A7 I V  
A5m 
F3 V 
B0.5 I a  
F3 1 1 1 - I V m ,  vs 
A5 V 
B3 111 
A1 V 
B5 I1 
B5 V 
A0 Vs 
B9 IV 
B5 I b  
A7 V 
A0 I b  
B7 V 
FO 111 
F 2  IV 
A6 I a  
B6 V 
BI I b  SB 
B1 I1 
09 V 
06 I11 (f) 
05 V 
03 V 
03 V ((£1) 
05 111 ( f )  
A1 V 
F3 111 SB 
B4 V 
F9 V 
A0 V SB 
A3 It 
88-B9 V 
B9 Vn 
66 I I I p  
A0 I V  
A5 V SB 
B3 V SB 
BO I a  
ON9 I a  
A0 p lambda Boo 
F3 Vvw 
A3 11-111 
B1 V 
B5 I V  
A9 I11 
B1.5 I a  
B2 V 
A7 I b  
A0 111 
60.5 111 
B0.5  Ia 
06 111 (f) p 

HD 152247 
152248 
152249 
152667 
156208 
159561 
159876 
161817 
162374 
162978 
163181 
164353 
164402 
164794 
165024 
165052 
166205 
106937 
167264 
167756 
167838 
168076 
168905 
170153 
173502 
173667 
177724 
183143 
183914 
188209 
189849 . 
190603 
190993 
192281 
192685 
193682 
197345 
197392 
198478 
199478 
200 1 20 
2003 10 
20 1 908 
202444 
2061 65 
206901 
207260 
207330 
209481 
210221 
210424 
210839 
212571 
214650 
215535 
216701 
216956 
219188 

HDE 242908 
303308 

BD +60°f+97 
+60°2522 . 

g+09 
s 07 
8-09 
s+R0.5 
g A1 
.s A5 

F2 P 
d:A3 p 
d B6 
g+07 
s B1 
s-B5 
s-BO 
d 03 
g+BI 
d 0 7  
d A2 
stB8 
s+BO 
s-B0.5 
s+B5 
d 04 
d B2.5 
d F6 
g B1 
d F6 
d A0 
s+B7 
d B8 
s-09.5 
g A5 
s B2 
d 82.5 
d 04 
d B2.5 
g:O4 
s A2 
g B8 
s+B3 
s+B8 
d B0.5 
d B1 
d B8 
d:F3 
s-B2 
d F4 
s+A pec 
g B2.5 
g 09 
s A3 
d B7 
s 05 
d B1 
d 09 
d 05 
d A5 
d A3 
g B0.5 
d 04 p 
d 03 
d 07 
s 07 

09 I1 
07 Ib:  ( f )  p 
09 I b  
B0.5 I a  
A2 V 
A5 I11 
Del ta  Del 
A2 VI 
B6 V 
07.5 I1 ( ( f ) )  
B1 I a  pe 
B5 I b  
BO I b  
04:V ( ( f ) )  
B2 I b  
06.5 V 
A1 Vn 
B8 I a  
FO I a  
B0.5 l a  
B5 I a  
04 f 
B2.5 Vn 
F8 Vb, vw 
B1 11 
F6 V 
A0 Vn 
B7 I a  
B8 Ve 
09.5 Iab 
A4 111 
B1.5 I a  
B3 V 
05 v ( ( 0 )  P 
B3 V 
05 
A2 I a  
B8 11-111 
B3 I a  
B8 I a  
BI Ve 
B1 Ve 
B8 Vn 
F1 I V  
B2 I b  
F4 I V  SB 
A2 I a  v a r  
B2.5 111 
08.5 I11 
A3 I b  
B7 111 
06 I f  
R1 111-IVe 
09 V 
05.5 
A7 I11 
A3 V 
B0.5 11-IIIn 
05 
03 V 
07 V 
06.5 I I I e f  

TDl  d a t a  have,  however, t h e  advantage of r e s u l t i n g  from a survey  and thus  re-- 
p r e s e n t  a  magni tude- l imi ted unbiased sample o f  b r i g h t  s t a r s  whereas I U E  i s  
po in ted  o n l y  t o  p r e s e l e c t e d  t a r g e t s  from accep ted  p r o p o s a l s ,  t h e r e b y  p r o v i d i n g  



a h ighly  biased sample, mainly towards e a r l i e r  s p e c t r a l  types.  

Most of t h e  s p e c t r a  we used have been r e t r i e v e d  from t h e  low-dispersion 
I U E  da t a  base wi th  preference  given t o  t r a i l e d  spec t r a .  The e x i s t i n g  gaps i n  
t he  d a t a  were br idged a s  f a r  as p o s s i b l e  v i a  observa t ions  performed during t h e  
very l imi t ed  number of s h i f t s  a l l o c a t e d  t o  t h i s  programme. The abso lu t e  f l u x  
c a l i b r a t i o n  appl ied  has been t h a t  of Bohlin & Holm (1980). The shor t -  and long- 
wavelength s p e c t r a  have been combined i n t o  a  s i n g l e  f i l e  and t h e  ins t rumenta l  
peaks around A2200 have been t runca ted .  The geo-coronal Ly a 1;-neshavenot been 
removed, s i n c e  some con ta in  a  s t e l l a r  component. 

THE ULTRAVIOLET SPECTRAL TYPE 

We t r i e d  t o  produce n a t u r a l  sequences of s tandard  s t a r s  i n  which t h e  fea- . 
t u r e s  t r a n s i t  smoothly from one s tandard  t o  t h e  next ,  s t ay ing  however a s  f a r  a s  
p o s s i b l e  w i th in  t h e  genera l  MK frame. This  has  been done e s s e n t i a l l y  by a  mor- 
phologica l  approach descr ibed  i n  t h e  a t l a s  i n t roduc t ion  ( see  a l s o  Jaschek & 
Jaschek,  1984) and confirmed by an  independent s t a t i s t i c a l  process  (Egret e t  
a l . ,  1984). To avoid confusion with t h e  MK system, a  s e t  of des igna t ions  gathe- 
red i n  Table 1 have been introduced.  To i l l u s t r a t e  t h e  d i f f e r e n c e s  which map 
appear between MK and UV s p e c t r a l  sequences, we a r e  l i s t i n g  i n  Table 2 t h e  
s t a r s  catalogued i n  t h e  a t l a s  wi th  both c l a s s i f i c a t i o n s .  

THE ATLAS 

The body of t h e  a t l a s  c o n s i s t s  of t he  p re sen ta t ion  of f l u x  t a b l e s  ( l e f t -  
hand pages) and t h e  corresponding composite graphs (right-hand pages) f o r  229 
s t a r s ,  most of them e x h i b i t i n g  a  normal behavior i n  t he  u l t r a v i o l e t  range. A 
few pecu l i a r  s t a r s  have, however, been included t o  i l l u s t r a t e  t y p i c a l  abnorma- 
l i t i e s .  Adjacent t o  t h e  graphs a r e  t h e  i d e n t i f i c a t i o n s  of t h e  I U E  images used, 
a s  wel l  a s  bas i c  astronomical  d a t a  r e t r i e v e d  from the  SIMBAD d a t a  base  a t  t h e  
Strasbourg S t e l l a r  Data Center.  A s e t  of 34 t r anspa renc ie s  a r e  a l s o  provided 
f o r  t h e  most r e p r e s e n t a t i v e  s tandard stars, t o  allow d i r e c t  comparison wi th  
the spec t r a  and easy i l l u s t r a t i o n  of t he  s p e c t r a l  sequences. 
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