
COMMISSION 2 8 : GALAXIES (GALAXIES) 

R e p o r t o f M e e t i n g s , 1 5 , 1 6 , I T , 1 8 , 2 1 , 2 2 , and 23 August 1979 

ACTING PRESIDENT: B. E. W e s t e r l u n d SECRETARY: V. C. Rubin 

Dr . W e s t e r l u n d was A c t i n g P r e s i d e n t i n t h e a b s e n c e o f t h e Commission P r e s i 
d e n t , Dr . B . E. M a r k a r i a n , who was i l l . 

Commission 28 was i n v o l v e d i n t e n s e s s i o n s , f o u r o f them a l l - d a y j o i n t d i s 
c u s s i o n s : 

N u c l e i o f Normal G a l a x i e s (Commissions 2 8 , 3 3 , 3l+, ko) 
U l t r a v i o l e t Astronomy / R e s u l t s from R e c e n t Space E x p e r i m e n t s ( 3l+, 2 8 , 2 9 , kk, 

1*5) 
Very Hot P lasmas i n C i r c u m s t e l l a r , I n t e r s t e l l a r , and I n t e r g a l a c t i c Space 

(3k, 1 0 , 2 8 , U , 1*8, 1*9) 
E x t r a g a l a c t i c High Energy A s t r o p h y s i c s (1*0, 2 8 , 1*1*, 1*7, 1*8) 

D e t a i l s o f t h e s e j o i n t m e e t i n g s w i l l a p p e a r i n H i g h l i g h t s o f As t ronomy. Of t h e 
r e m a i n i n g s e s s i o n s , two were j o i n t w i t h Commission 33 ( S t r u c t u r e and Rad io As 
t r o n o m y ) . The r e m a i n i n g s e s s i o n s were Commission 28 a l o n e . Programs f o r t h e s e 
m e e t i n g s and a b s t r a c t s o f some o f t h e p a p e r s p r e s e n t e d f o l l o w t h e d i s c u s s i o n o f 
t h e b u s i n e s s m e e t i n g b e l o w . 

16 August 1979 

BUSINESS MEETING 

I. NEW OFFICERS AND MEMBERS 
The Commission unan imous ly a p p r o v e d t h e e l e c t i o n of t h e new P r e s i d e n t , 

B. E. W e s t e r l u n d , and V i c e - P r e s i d e n t , V. C. R u b i n . The P r e s i d e n t p r o p o s e d , and 
t h e Commission unan imous ly a c c e p t e d , t h e l i s t o f names p r o p o s e d f o r t h e new 
O r g a n i z i n g Commi t t ee . 

The l i s t of IAU members who wish t o j o i n Commission 28 was r e a d and a d o p t e d , 
w i t h one a d d i t i o n from t h e f l o o r . A s e c o n d l i s t o f 79 new members t o t h e Union 
who i n d i c a t e d an i n t e r e s t i n j o i n i n g Commission 28 was d i s c u s s e d . I n 1976 , Com
m i s s i o n 28 had d e c i d e d t o a c c e p t f o r membership o n l y t h o s e IAU members o f t h r e e 
y e a r s s t a n d i n g . A f t e r some d i s c u s s i o n , i t was v o t e d t o s e t a s i d e t h i s p r e v i o u s 
d e c i s i o n , and t o a c c e p t as members a l l new members who wish t o j o i n Commission 2 8 , 
s u b j e c t o n l y t o t h e IAU r u l e t h a t t h e y b e l o n g t o o n l y one Commission d u r i n g t h e i r 
f i r s t t h r e e y e a r s . 

II. PROPOSED RESOLUTION 
Dr. J. Heidmann proposed the following resolution, "In view of the various 

values of the Hubble constant H it is recommended to keep track of their influ
ence in calculations and results by writing H = 100 h km s~l Mpc~l where h is a 
dimensionless number." A discussion and a straw vote indicated little support 
for the resolution, so the resolution was not voted upon. 

III. REPORT OF COMMISSIONS 
Following the discussion by the Commissions' Presidents concerning the re

ports of Commissions, it was decided to change the format for references and to 
use abbreviated journal references, rather than the Astron. Astrophys. Abstracts 
numbering system. This change should make the reports more readable and useful. 
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202 COMMISSION 28 

IV. ATLAS OF GALAXIES IN COLOR PREPARED BY JAMES WRAY 
Dr . Wray p r e s e n t e d c o l o r s l i d e s o f o v e r 20 g a l a x i e s . The s l i d e s were made 

from c o l o r p r i n t s p r o d u c e d by a dye t r a n s f e r t e c h n i q u e , u s i n g i m a g e - t u b e p h o t o 
g raphs t a k e n i n t h r e e c o l o r s . The t h r e e c o l o r s have a l i n e a r r e s p o n s e t h r o u g h 
o u t t h e e n t i r e dynamic r a n g e , and t h e p r e s e n t a t i o n was s p e c t a c u l a r and i m p r e s s i v e 
f o r t h e w e a l t h o f s c i e n c e c o n t a i n e d i n t h e p r i n t s . Dr . Wray a s k e d f o r an e x p r e s 
s i o n o f s u p p o r t from Commission 28 i n h i s e f f o r t s t o o b t a i n f i n a n c i a l s u p p o r t f o r 
t h e p u b l i c a t i o n o f an a t l a s o f a b o u t 170 g a l a x i e s . 

The f o l l o w i n g s t a t e m e n t , s i g n e d by B. E. W e s t e r l u n d , was g i v e n t o Dr. Wray. 
"Commission 28 ( G a l a x i e s ) r e c o g n i z e s t h e i m p o r t a n t s c i e n t i f i c v a l u e o f t h e 

c o l o r p h o t o g r a p h s o f g a l a x i e s which you have p r e p a r e d , and c o n s i d e r s t h a t t h e y 
w i l l be a c o n t i n u i n g s o u r c e o f v a l u e i n many ways f o r a s t r o n o m e r s w o r k i n g i n 
e x t r a - g a l a c t i c r e s e a r c h . I n t h i s r e g a r d t h e members o f Commission 28 p r e s e n t 
a t t h e a d m i n i s t r a t i v e s e s s i o n i n t r o d u c e d and unan imous ly p a s s e d by g e n e r a l a c l a i m 
t h e f o l l o w i n g r e s o l u t i o n i n s u p p o r t o f y o u r work : 

' I n view o f t h e h i g h s c i e n t i f i c q u a l i t y and p o t e n t i a l u s e f u l n e s s o f y o u r 
p h o t o g r a p h s f o r g a l a x y r e s e a r c h we h e r e b y e x p r e s s o u r s t r o n g s u p p o r t f o r 
y o u r e f f o r t s t o p u b l i s h an a t l a s of c o l o r p h o t o g r a p h s o f g a l a x i e s . ' " 

V. ASTRONOMICAL NOMENCLATURE 
Dr. G. de V a u c o u l e u r s r e p o r t e d on t h e m e e t i n g c a l l e d by D r . C. J a s c h e k 

(Commission 5: D o c u m e n t a t i o n ) which he a t t e n d e d as a r e p r e s e n t a t i v e o f Com
m i s s i o n 2 8 . The a t t e m p t t o s e t up a u n i v e r s a l IAU s y s t e m o f n o m e n c l a t u r e f o r 
a l l t y p e s o f o b j e c t s was d e s c r i b e d , w i t h s p e c i a l r e f e r e n c e t o t h e r e p o r t o f Dr . 
B i d e l m a n ' s w o r k i n g group f o r n o n - s t e l l a r o b j e c t s . A f t e r some d i s c u s s i o n , t h e r e 
was g e n e r a l ag reement among Commission 28 members t h a t a u t h o r s s h o u l d g ive two 
d e s i g n a t i o n s f o r e v e r y o b j e c t ; one a f a m i l i a r o r c a t a l o g u e name and t h e second a 
p o s i t i o n confo rming t o t h e r u l e f o r d e s i g n a t i n g o b j e c t s a d o p t e d e a r l i e r by t h e " 
IAU. A l though some members e x p r e s s e d s t r o n g p r e f e r e n c e f o r c o o r d i n a t e s fo r t h e 
epoch 2000 , i t was r e c o g n i z e d t h a t s t e l l a r a s t r o n o m e r s have a p r e f e r e n c e f o r 
1950 c o o r d i n a t e s . Commission 28 i s i n v i t e d t o s u b m i t a s t a t e m e n t t o Dr . J a s c h e k 
by t h e end o f 1979 c o n t a i n i n g i t s s u g g e s t i o n s on t h i s m a t t e r . 

PROGRAMS OF SCIENTIFIC SESSIONS 

GALACTIC DYNAMICS August 15 J o i n t w i t h Commission 33 
A. K a l n a j s : Bar Modes o f D i s k s . 
A. Toomre: What A m p l i f i e s t h e S p i r a l s ? 
R. H. M i l l e r : Numer i ca l S i m u l a t i o n o f G a l a x i e s . 
G.. Con topou los : I n t e g r a l s o f S t e l l a r Mot ion and t h e i r D i s a p p e a r a n c e . 
P . 0 . V a n d e r v o o r t : Resonance Phenomenon i n t h e Dynamics o f S p i r a l 

and B a r r e d G a l a x i e s . 
C. C. L in : P r o g r e s s i n Dens i ty -Wave T h e o r y . 
W. W. R o b e r t s : Gas Flow i n G a l a c t i c B a r s . 
P . S c h w a r t z : Gas Flow i n I n n e r Disk F o r c e d by Oval D i s t o r t i o n . 

RADIO STUDIES OF GALAXIES August l 6 J o i n t w i t h Commission Uo 
P . C. van de r K r u i t : Nearby G a l a x i e s i n Continuum and t h e Hydrogen L i n e . 
E. M. Be rkhuysen : Rad io S p e c t r a l I n d e x and P o l a r i z e d Emis s ion o f M 31 

and M 33-
H. van d e r Laan: P r o g r e s s R e p o r t on t h e Wes t e rbo rk M 31 S t u d y . 
R. W i e l e b i n s k i : Rad io Haloes o f G a l a x i e s . 
E. Raimond: H I i n NGC U278. 
L. J . R i c k a r d : CO E m i s s i o n from Nearby G a l a x i e s . 
R. D. D a v i e s : I n t e g r a l P r o p e r t i e s o f 100 Sbc G a l a x i e s . 
D. E. H a r r i s : Overview on A c t i v e G a l a x i e s . 
R. W i e l e b i n s k i : High F requency O b s e r v a t i o n s o f Very Large Rad io G a l a x i e s . 
E. B. Fomalon t : R a d i o - T a i l S t r u c t u r e o f J e t s i n 3C31 and NGC 315-
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GALAXIES 203 

J. F. C. Wardle: Radio Jets in Quasars. 
K. Weiler: Statistics of BL Lac Objects. 
D. Stannard: BL Lac Objects. 
A. Bosma: Fleurs Map of Fornax A. 
B. F. Burke: VIA Observations of the Double Quasar 0957 +,56l.A, B. 

NEW RESULTS IN EXTRAGALACTIC RESEARCH August 16 
A. Yahil: The Determination of the Deceleration Parameter in the Local 

Supercluster of Galaxies. 
G. de Vaucouleurs: HQ: 50 or 100? 
F. H. Chaffee, Jr., R. J. Weymann, M. Davies, N. P. Carleton, D. Walsh, 

and R. F. Carswell: The Twin Quasars 095T+561A, B: A Summary of 
the Current Observational Knowledge. 

NEW IDEAS CONCERNING LARGE SCALE STRUCTURE OF GALAXIES August IT 
Morphology 

J. S. Gallagher: A Relationship between Morphology and H I Content in 
SO Galaxies. 

J. Heidmann: Giant Clumpy Irregular Galaxies. 
W. Eichendorf: The Physical Parameters of Double Galaxies. 

Rotation 
F. Bertola: Structure and Dynamics of Early Type Galaxies., 
H. van Woerden: Distribution and Kinematics of Gas in Early Type 

Galaxies. 
V. Rubin: Rotation Curves of Sa and Sc Galaxies. 
J. W.-K. Mark: Global Dynamics in Disk Galaxies: Do They Provide In

dicators for Haloes? 
Formation 
R. B. Larson: The Early Evolution of Galaxies. 

Chemical Properties 
S. M. Faber: The Chemical Composition of Galaxies: Recent Results. 

Clustering 
J. Einasto (read by M. Longair): Cluster Chains as Basic Elements in 

the Cell Structure of the Universe. 

GALACTIC ENVIRONMENT August IT Joint with Commission 33 
W. E. Kunkel: Galactic Environment: Optical Data. 
A. N. M. Hulbosch: High-velocity Clouds. 
B. M. Tinsley and J. Jaaniste: Galactic Environment: Theoretical Con

siderations . 
R. B. Larson: Nature and Cosmogony of Population III Objects. 

NEW DATA ON GALAXIES August 18 
G. Wynn-Williams and E. Becklin: Infrared Studies of the Central 

Regions of the Spiral Galaxies NGC 253 and IC 3^2. 
B. Tully: A Hierarchial Description of Galaxy Clustering in the Region 

of the NGC 1023 Group. 
W. A. Sherwood and G. F. 0. Schnur: Spectra of Early Type Galaxies. 
M. Whittle: Emission Line Profiles in Pictor A. 
J. W. Sulentic: Old and New Properties of the M8T Jet. 
G. de Vaucouleurs: The Inclination of the LMC. 
T. Murai: The Dynamics of the Triple System: The Galaxy, LMC, and SMC. 
M. W. Feast: Cepheids, the P-L-C Relations, and the Distance to the LMC. 
M. Azzopardi: Determination of the SMC Distance Modulus by Hy Photo

metry. 
P. Dubois: Distance Modulus and Depth of LMC. 
M. Penston: Motions in the Interstellar Medium in Some External Gal

axies. 
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204 COMMISSION 28 

ABSTRACTS OF SCIENTIFIC PAPERS: 
P. Vandervoort: The resonance regions of a galaxy are defined in the f i r s t 

ins tance by condit ions under which resonances occur in the s t e l l a r o r b i t s . 
Theories of the ro le of resonant s t a r s in g a l a c t i c dynamics must take proper ac 
count of the i n t r i n s i c n o n l i n e a r i t y of the resonance phenomena. Current t h e o r i e s 
of equi l ibr ium s t r u c t u r e s of galaxies are nonl inear in t h i s sense . Even when 
resonant s t e l l a r motions are unimportant , the resonance regions of a galaxy are 
wel l defined regions which play a s p e c i a l ro l e i n the dynamics. 

W. W. Roberts: Recent s t e a d y - s t a t e and t ime-evolut ionary gas dynamical 
s tud ies help t o provide a deeper understanding of bar red s p i r a l s . The dark narrow 
dust lanes observed aga ins t the bar can be understood as a t r a c e r of the shocks 
formed in the gas. Large non-c i r cu l a r motions occur in the ca l cu la t ed gas flows 
with magnitudes up t o 100 - 150 km s - l , and these can account for the s t rong 
ve loc i t y gradients observed in some b a r s . 

R. D. Davjes: A study has been made a t J o d r e l l Bank of the i n t e g r a t e d neu
t r a l hydrogen p r o p e r t i e s of Sbc (T = k) g a l a x i e s . Corre la t ions between o p t i c a l 
and H I p r o p e r t i e s show t h a t the radius i s a b e t t e r discr iminant of g a l a c t i c 
p rope r t i e s than i s luminosi ty c l a s s . 

G. de Vaucouleurs: The two main approaches to the Hubble constant by San-
dage and Tammann (197^-75) and by de Vaucouleurs (1978-79) were compared. The 
need for proper t reatment of i n t e r s t e l l a r e x t i n c t i o n , for independent checks of 
l i n e a r i t y , and for allowance for d i s t o r t i o n of the ve loc i ty f i e l d by the Local 
Superc lus te r was emphasized. 

F. H. Chaffee e t a l . : The combined o p t i c a l observat ions from the Ki t t Peak 
2.1-m, the Steward 2.3-m, and the MMT revea l t h a t the twin QSO's, whose angular 
sepa ra t ion i s 6 arc s e c , are near ly i nd i s t i ngu i shab l e spec t ro scop i ca l l y . The 
most s t r i n g e n t parameter i s t h a t provided by the Mg I I and Fe I I absorpt ion l i n e s 
in the two objects which give a ve loc i t y di f ference of 7+15 km s~l . Such a small 
difference i s d i f f i c u l t to reconc i le with explanat ions of the ob jec t s as two d i s 
tance QSO's. We discuss the p o s s i b i l i t y of the ob jec t s being the double image of 
a s ing le QSO produced by a g r a v i t a t i o n a l lens ly ing between us and the QSO. 

J . Heidmann: Clumpy i r r e g u l a r s contain ^6 clumps, each 100 times more im
por tan t than HII regions with respec t t o o p t i c a l luminos i ty , t o t a l mass, UV 
luminos i ty , and ea r ly s t a r con ten t . These b u r s t s of s t a r formation of unprece
dented power deserve fur ther i n v e s t i g a t i o n s (IR, X, CO, VIA, abundances) of 
t h e i r n a t u r e , age, o r i g i n , and evolu t ion (see " F i r s t Year of IUE Symposium," 
London, 1979). 

Ber to la : I t i s well e s t a b l i s h e d t ha t the ve loc i ty of r o t a t i o n in these ga l 
axies i s remarkably l e s s than in S 0 and s p i r a l s . The study of the shape of 
t h e i r isophotes shows t ha t a l l the poss ib l e t rends of e l l i p t i c i t y can be found 
and t h a t often a t w i s t i n g of the axes i s p r e s e n t . These observa t iona l fac ts are 
not cons i s t en t with the conventional view of e l l i p t i c a l ga laxies as obla te 
spheroids and we have t o consider o the r so lu t ions such as t r i a x i a l o r p r o l a t e 
s t r u c t u r e s . 

van Woerden: A survey of 5** southern l e n t i c u l a r (SO and SO/a) galaxies at 
Parkes has y ie lded 15 unconfused HI l i n e d e t e c t i o n s . The gas content i s not cor
r e l a t e d with colour , luminosi ty or bulge-disk r a t i o . The "Tul ly-Fisher r e l a t i o n " 
(blue or yellow luminosity v s . i n c l i n a t i o n - c o r r e c t e d p r o f i l e width) for (nor thern 
+ southern) l e n t i c u l a r s i s c lose ly s i m i l a r t o t h a t for southern l a t e - t y p e (Sc -
Im) g a l a x i e s . 

Westerbork observat ions of NGC U203 (S0-) r evea l HI extending over 3 o p t i c a l 
d iameters , with considerable s t r u c t u r e and a f l a t r o t a t i o n curve. NGC h69^ (SBOp) 
has an unresolved HI concent ra t ion a t the centre and two clouds of ^10" M 9 k - 5 
arc min west , at r e l a t i v e v e l o c i t i e s ^60 km/s. 

-V. C. Rubin: For a se t of 21 Sc and 10 Sa galaxies of both high and low 
l u m i n o s i t i e s , o p t i c a l r o t a t i o n curves have been determined. Al l r o t a t i o n curves 
are f l a t . This implies a s i g n i f i c a n t mass beyond the o p t i c a l image. Corre la t ions 
between V m a x , r a d i u s , mass, luminos i ty , and morphology are d i scussed . 
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J . W.-K. Mark: Three c lasses of i n t e r n a l dynamical i nd i ca to r s were considered, 
( l l The absence of a s t rong global s t e l l a r bar i s evidence for a halo only i f the 
galaxy does not a l so have a nuc lear bulge amounting to about 30? of i t s mass. Such 
a bulge i s s u f f i c i e n t t o suppress s t rong bar - focus ing disk i n s t a b i l i t i e s , even 
with no halo (Berman and Mark, A & A Ju ly , 1979). (2) Haloes comparable or heavier 
than the disk dr ive s e l f - e x c i t e d waves (Ber t in and Mark, A & A submi t ted) . I s o l a 
t ed galaxies with warns are thus poss ib le evidence for ha loes . (3) Ind i r ec t i n d i 
ca tors may be developed from s p i r a l s t r u c t u r e . Absolute amplitudes of dens i ty 
waves are a f fec ted by halo s i z e s . For examole, la rge halo masses wi thin the disk 
rad ius would produce more chaot ic s p i r a l s t r u c t u r e of small p i t ch angle . 

S. M. Faber: Nearby E and SO galaxies usua l ly show color and l i n e - s t r e n g t h 
changes wi th in the innermost 10 kpc , which are commonly a t t r i b u t e d t o composition 
g r ad i en t s . Beyond 10 kpc, the gradient may f l a t t e n . The global mean composition 
of e l l i p t i c a l s i s s t rongly c o r r e l a t e d with luminosi ty and f l a t t e n i n g . These cor 
r e l a t i o n s are cons i s t en t with gaseous co l lapse models, but harder t o understand 
in the context of s t e l l a r co l lapse or merger models. The abundance d i f fe rences 
seen among s p i r a l ga laxies are l a r g e r than expected from a s ingle-zone model, 
which p red i c t s a close c o r r e l a t i o n between mean gaseous abundance and remaining 
gas con ten t . Evident ly at l e a s t one add i t i ona l parameter o ther than gas consump
t i o n must be important in c o n t r o l l i n g the chemical evolu t ion of disk g a l a x i e s . 
This fac to r might be r a d i a l gas flows or v a r i a t i o n s in the nucleosynthe t ic y i e l d , 
but i t s i d e n t i t y i s p r e sen t l y unknown. 

F. G. 0 . Schnur and W. A. Sherwood: We have 9 A r e s o l u t i o n spec t r a from 
3800A t o 7000A of the inner 1" x k" region of 50 galaxies c l a s s i f i e d as SO by 
Sandage or having T = - 3 t o 0 in RC2. We f ind 70% show emission l i n e s , i . e . , 
contain gas , and 18% contain t O I I l J . One galaxy i s a Type I Seyfe r t . 

J . W. S u l e n t i c : The 1956 p o l a r i z a t i o n photographs of the knots in the j e t 
of M 87 have been repeated in 1978. A comparison r evea l s t h a t a t l e a s t the 
b r i g h t e s t knot has var ied both in t o t a l ( 0 . 1 - 0?2) and po la r i zed (0 .3 - OmU) i n 
t e n s i t y . Rela t ive t o the nuc leus , no proper motion of t h i s knot was detec ted 
a t 3o l i m i t (^7pc) . Extensive at tempts t o de tec t fea tures in the o p t i c a l spec
trum of the b r i g h t e s t knot us ing the 5~m SIT d i g i t a l spectrograph were unsuccess
f u l . A s t r i k i n g s i m i l a r i t y was noted between the rad io and o p t i c a l p rope r t i e s 
of the knots and the BL Lac c lass of o b j e c t s . 

de Vaucouleurs: 1. The Large Cloud i s a disk system: s p i r a l s t r u c t u r e ; r o 
t a t i o n ; photometric major axis (170° t 5°) and kinematic l i n e of nodes co inc ide ; 
Z ve loc i ty d i spers ion of young s t a r s (^10 km s--"-) agrees with values in galaxy 
and o ther s p i r a l s ; edges of Magellanic systems are f l a t (NGC 55, 2188 . . . ) . 

2. I f main arms are t r a i l i n g , e a s t s ide i s near s i d e . 
3 . I n c l i n a t i o n derived from e l l i p t i c i t y of outer i sophotes in red l i g h t , 

b / a = 0.89 t 0 . 0 1 , i s i = 27° ± 3° ; i t i s confirmed by other methods. 
h. S ta r s of i d e n t i c a l absolute magnitude should be b r i g h t e r on near side by 

Am /̂AY = 2.17 t an i / 5 7 . 3 = 0.019 mag/degree. However, i f cosec law appl ies across 
f i e l d , d i f f e r e n t i a l e x t i n c t i o n should amount t o Am2/AY = -0.010 mag/degree i f Ag 
= 0 . 2 0 (minor axis of LMC coincides w i t h , g a l a c t i c mer id ian) . Four poss ib le cases : 

Pred ic ted slope (Am]_ + Amg)/AY 

Near s ide With AB = cons t . with Ag = 0.2 cosec B 

W -0.019 -0.029 
E +0.019 -0.009 

5. Use of cepheids apparent magnitudes reduced t o constant per iod P0 v ia 
P-L r e l a t i o n was f i r s t appl ied t o 3 groups of LMC cepheids from Harvard photo
graphic da ta . The t h r ee per iod groups ( I ) 0 .k i Log P < 0.8 (50 s t a r s ) , ( I I ) 
0.8 i Log P < 1.3 (25 s t a r s ) , ( i l l ) 1.3 - Log P < 1.7 (21 s t a r s ) were reduced 
t o Log P 0 = 0.5 ( I ) , 1.0 ( I I ) and 1.5 ( i l l ) v i a Am/ALog P = 1.65 + 0.50 Log P 
based on Shapley 's empir ica l P-L r e l a t i o n . Least squares so lu t ions gave: 

(I) m = 16.095 + 0.0325Y 
1.073 +.0231* 
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( I I ) m = 1 5 . 0 1 3 + 0.0059Y 
± . 0 7 2 10382 

( I I I ) m = 13-880 + 0.01+83Y 
t.101 1.0631 

The w e i g h t e d mean o f s l o p e s Am/AY = + 0 . 0 2 7 + 0 . 0 1 9 ( m . e . ) c o n f i r m s t h a t t h e e a s t 
s i d e i s n e a r e r and a g r e e s b e s t w i t h Ag = c o n s t , c a s e . 

6 . These r e s u l t s have r e c e n t l y b e e n con f i rmed by Gasco igne and Shobbrook 
who made a s i m i l a r a n a l y s i s o f lU s e l e c t e d c e p h e i d s ( 0 . 6 3 S 1 Log P *- 1 . 0 9 9 ) . 
The c e p h e i d s were chosen t o form two compact g roups ab o u t 298 W and 3?8 E of t h e 
c e n t e r of t h e B a r . They e x p r e s s t h e i r r e s u l t s as mean d i s t a n c e modul i c a l c u l a t e d 
v i a t h e P-L and P-L-C r e l a t i o n s 

Mv = - 1 . 1 8 - 2 .900 Log P 
and Mv = -2 .2U - 3 .656 Log P + 2 . 5 2 ( < B > - < V > ) 

E 
W 

< Log P > 
0.81+2 
0.910 

< V > 
l i t .98 
^ . 9 3 

< B-V > 
0.68 
0.71 

< Y > 
-39775 
+29779 

< u > 
18.59 ± -031+ 
18.71 - .038 

The d i f f e r e n t i a l modulus A < u > = + 0 . 1 2 i 0 .05 i m p l i e s Am/AY = +0 .018 ± 0 . 0 0 8 , 
i s i n n e a r p e r f e c t ag reemen t w i t h t h e p r e d i c t e d v a l u e ( + 0 . 0 1 9 ) , i f t h e n e a r s i d e 
i s t h e E s i d e and Ag = c o n s t . 

7 . Th i s a n a l y s i s was a g a i n r e p e a t e d by M a r t i n , Warren and F e a s t f o r 26 
c e p h e i d s w i t h p h o t o e l e c t r i c BVI l i g h t c u r v e s and Log P < 1 . 7 , d i v i d e d i n t o two 
groups E and W of t h e l i n e o f n o d e s : 

< Ay > < Y > N 
E - 0 . 0 3 6 ± 0.01+1 - 2 9 7 lU 
W +0.01+3 ± 0 . 026 +1?3 12 

The d i f f e r e n t i a l modulus 6 < An > = 0 .079 - 0.01+8 c o r r e s p o n d s t o a s l o p e Am/AY = 
+O.O235 ~ O - O 1 ^ which once a g a i n con f i rms t h a t t h e e a s t s i d e i s n e a r e r and t h a t 
d i f f e r e n t i a l e x t i n c t i o n a c r o s s t h e f i e l d i s n e g l i g i b l e . 

I n summary we have 3 i n d e p e n d e n t d e t e r m i n a t i o n s o f Am/AY 

1955 de V a u c o u l e u r s +0'.027 ± 0 .019 (96 s t a r s ) 
1978 Gasco igne and Shobbrook +0 .018 ± 0 . 0 0 8 (ll+ s t a r s ) 
1979 M a r t i n , Warren and F e a s t +0 .023 - 0.01U (17 s t a r s ) 

u n w e i g h t e d mean +0.022g 
w e i g h t e d mean (W = l / a 2 ) + 0 . 0 2 0 2 

w e i g h t e d mean (W = N) + 0 . 0 2 5 5 

a d o p t e d +0 .023 + 0 . 0 0 7 

The s l o p e i m p l i e s an i n c l i n a t i o n i = 31° t 8° which a g r e e s w i t h i n e r r o r s w i t h 
i = 27° ± 3° from o p t i c a l i s o p h o t e s , 2 7 ° + 5° from HI i s o p h o t e s and 25° + 9 ° 
from c l u s t e r d i s t r i b u t i o n . The w e i g h t e d mean i = 2792 + 291+ i s e s s e n t i a l l y un 
changed from t h e p r e v i o u s l y a d o p t e d v a l u e . 

A z z o p a r d i : The c o m p u t a t i o n o f t h e Hy e q u i v a l e n t width- on o b j e c t i v e - p r i s m 
p l a t e s of 210 s t a r members i s s u e d from t h e l i s t s o f A z z o p a r d i and Vigneau ( 1 9 7 5 , 
1979) u s i n g t h e method d e s c r i b e d by A z z o p a r d i e t a l . (1978) and mean v i s u a l a b 
s o l u t e m a g n i t u d e s and i n t r i n s i c c o l o r s f o r MK l u m i n o s i t y c l a s s e s f o r g a l a c t i c 
s u p e r g i a n t s t a r s a l l o w e d us t o d e t e r m i n e 19 -2 as SMC d i s t a n c e m o d u l u s . 

D u b o i s : h a s shown t h a t t h e s t e l l a r a b s o l u t e magn i tude c a l i b r a t i o n b a s e d on 
h y d r o g e n l i n e i n t e n s i t i e s i n t h e SMC i s d i f f e r e n t from t h e g a l a c t i c o n e . The 
t e m p e r a t u r e has g r e a t e r i n f l u e n c e i n t h e SMC, c o n s e q u e n t l y : 

1 ) The d i s t a n c e modulus o f t h e SMC depends on t h e t e m p e r a t u r e o f t h e s t a r s 
u s e d . 

2) I t i s n e c e s s a r y t o use a SMC c a l i b r a t i o n t o d e t e r m i n e t h e SMC d e p t h . 
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R e p o r t o f Working Groups 

I . THE MAGELLANIC CLOUDS 
The WG convened on August 20 w i t h B. E . W e s t e r l u n d as Cha i rman . 
Dr. M. W. F e a s t was n o m i n a t e d as t h e new Chairman and e l e c t e d u n a n i m o u s l y . 

I t was a g r e e d t h a t t h e WG s h o u l d from now on c o n s i s t of a l l a s t r o n o m e r s w o r k i n g 
i n i t s f i e l d o f r e s e a r c h and i n t e r e s t e d i n j o i n i n g i t . About 50 a s t r o n o m e r s 
p r e s e n t a t t h e m e e t i n g j o i n e d t h e WG. 

A monograph h a s r e c e n t l y b e e n w r i t t e n on t h e Large M a g e l l a n i c Cloud and r e 
l a t e d o b j e c t s by J . V. F e i t z i n g e r i n German " G a l a x i e n vom M a g e l l a n s c h e n Typ" . 
S e v e r a l members e x p r e s s e d t h e i r hopes t h a t i t s h o u l d be made a v a i l a b l e t o t h e 
members i n E n g l i s h . 

The f o l l o w i n g p a p e r s were p r e s e n t e d : 
M. A z z o p a r d i and J . B r e y s a c h e r : S y s t e m a t i c Survey f o r Wolf -Rayet S t a r s i n 

t h e M a g e l l a n i c C l o u d s . 
M. D u f l o t and Ch. F e h r e n b a c h : R a d i a l V e l o c i t i e s o f S t a r s i n t h e LMC. 
H. B . R i c h e r : Carbon S t a r s i n t h e La rge and S m a l l M a g e l l a n i c Clo i ids : A 

Compar i son . 
E. Hardy: Some C o l o u r - M a g n i t u d e Diagrams and Abundances i n t h e M a g e l l a n i c 

C l o u d s . 
M. T. Bruck: The D i s t r i b u t i o n o f F a i n t S t a r s i n t h e SMC. 
E . M a u r i c e : The S t r u c t u r e and K i n e m a t i c s of t h e SMC. 
N. Sandu leak and A. G. D. P h i l i p : An O b j e c t i v e P r i s m Survey f o r F a i n t LMC 

Member S t a r s . 
J . W. F e i t z i n g e r : K i n e m a t i c s and Dynamics o f t h e LMC. 
S. C. B. G a s c o i g n e : Ages and Abundances f o r Some M a g e l l a n i c Cloud C l u s t e r s . 
Th. Page and G. C a r r u t h e r s : D i s t r i b u t i o n o f Hydrogen and Hot S t a r s i n t h e 

LMC. 
N. W. B r o t e n : I o n i z e d Hydrogen Mass of t h e M a g e l l a n i c C l o u d s . 
K. Nandy: U l t r a v i o l e t O b s e r v a t i o n s o f LMC S u p e r g i a n t s . 
J . Koorneef : U l t r a v i o l e t O b s e r v a t i o n s o f S t a r s and S t e l l a r A s s o c i a t i o n s i n 

t h e LMC. 
J . H u t c h i n g s : Groundbased and IUE R e s u l t s on OB S t a r S t e l l a r Winds i n t h e 

M a g e l l a n i c C l o u d s . 
P . B e n v e n u t i , M. A. D o p i t a and S . D ' O d o r i c o : UV S p e c t r a o f two Supernova 

Remnants i n t h e LMC. 
E. H. Geyer and U. Hopp: S t a r Counts i n S p h e r o i d a l E m i s s i o n Reg ions o f t h e 

LMC. 
J . V. F e i t z i n g e r , W. S c h l o s s e r , Th. S c h m i d t - K a l e r and Ch. W i n k l e r : The 

C e n t r a l O b j e c t o f t h e S u p e r g i a n t Gas Nebula 30 D o r a d u s . 

ABSTRACT OF PAPERS 
A z z o p a r d i : An o b j e c t i v e - p r i s m s u r v e y u s i n g an i n t e r f e r e n c e f i l t e r l e d us t o 

d e t e c t k new WN s t a r s i n t h e SMC-and IT i n t h e LMC, i n c r e a s i n g t o 8 and 101 r e 
s p e c t i v e l y , t h e numbers o f known WR s t a r s i n t h e s e s y s t e m s . The c e n s u s o f t h e WR 
p o p u l a t i o n i n t h e M a g e l l a n i c Clouds can now p r o b a b l y be c o n s i d e r e d as comple te 
w i t h i n t h e s u r v e y l i m i t s . 

R i c h e r : S p e c t r a and p h o t o e l e c t r i c VRI p h o t o m e t r y o f a sample o f c a r b o n s t a r s 
found i n t h e LMC and SMC s u r v e y o f B lanco and McCarthy have b e e n o b t a i n e d . The 
main r e s u l t s a r e : ( l ) SMC c a r b o n s t a r s a r e b l u e r t h a n t h o s e i n t h e LMC by ab o u t 
0 .15 magn i tudes i n ( R - l ) and by 0 .26 i n ( V - R ) . f2) SMC c a r b o n s t a r s a r e more 
luminous t h a n t h o s e i n t h e LMC by abou t 0 . 3 magn i tudes i f t h e d i f f e r e n c e i n d i s 
t a n c e modul i o f t h e two g a l a x i e s i s 0 . 5 m a g n i t u d e s . ( 3 ) At a g i v e n c o l o r , t h e r e 
a r e no major d i f f e r e n c e s i n t h e s p e c t r a o f t h e LMC and SMC c a r b o n s t a r s . The f i r s t 
two r e s u l t s above a r e p r o b a b l y r e l a t e d t o t h e r e l a t i v e m e t a l d e f i c i e n c y o f t h e 
SMC compared t o t h e LMC, and imply t h a t c a u t i o n s h o u l d be employed i n u s i n g l u m i 
nous l a t e - t y p e s t a r s as e x t r a g a l a c t i c d i s t a n c e i n d i c a t o r s t o g a l a x i e s o f v a r y i n g 
m e t a l l i c i t y . 
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Briick: The d i s t r i b u t i o n of s t a r s down t o B = 21m along the major axis of 
the SMC between 2° and 6° from the centre has been s tud i ed , using counts made by 
the COSMOS measuring machine on photographs taken with the UK l-2m Schmidt Tele
scope. The d i s t r i b u t i o n of s t a r s b r i g h t e r than 19m (M = o ) , taken to be disk 
s t a r s , are c lose ly co r r e l a t ed with the HI b r i g h t n e s s , whereas very l i t t l e cor re 
l a t i o n e x i s t s for the f a i n t e r s t a r s , which are i d e n t i f i e d as halo o b j e c t s . There 
i s a difference in the c o r r e l a t i o n indices for the Bar and arm regions of the 
Cloud, a r e s u l t i n t e r p r e t e d as due to d i f f e r i n g s t e l l a r populat ions in these two 
pa r t s . 

Maurice: From a study of the 2k b r i g h t e s t s t a r s of the SMC, Ardeberg and 
Maurice find a d i f f e r e n t i a l d is tance modulus of the two Magellanic Clouds of 
0.50 i 0.07 and a depth (^ko % ) l a r g e r than t ha t of the LMC; t h i s i s supported 
by surface d i s t r i b u t i o n of d is tance moduli, r a d i a l v e l o c i t i e s and p o l a r i z a t i o n ; 
no r o t a t i o n curve can be t r a c e d . The major apparent f e a t u r e , a h igh-d i s tance and 
high r a d i a l - v e l o c i t y l i n e in the d i r ec t i on of the SMC Wing and of the LMC, i s in 
good agreement with a d i s rup t ion model of the SMC (Toomre) in a close encounter 
with our Galaxy; separa t ion time (6 x 10° years ) ca l cu la t ed from the depth (^15 
Kpc) and r a d i a l ve loc i ty di f ference (^25 kms- 1) i n the SMC i s in good agreement 
with the model. 

F e i t z i n g e r : The p resen t ly known r a d i a l v e l o c i t i e s of p lane ta ry nebulae, 
s t a r c l u s t e r s , s t a r s , HII and HI regions have been catalogued. With t h i s data 
se t the bas ic k inemat ica l and dynamical parameters of the LMC are determined, 
new r o t a t i o n curves deduced and the ve loc i ty r e s idua l s (observat ion minus model) 
d iscussed. 

Car ru thers : Comparison of our far-UV (1050-1600 A) flux measurements over 
the whole of the Large Magellanic Cloud with Henize 's H-alpha measurements and 
the McGee-Milton 21-cm survey of the .LMC revea l t h a t i n t e r s t e l l a r hydrogen in 
the LMC i s often concentrated in 100-pc clouds wi thin the 500-pc clouds detected 
by McGee and Milton. Furthermore, a t l e a s t 25 a s soc ia t ions of 0-B s t a r s in the 
LMC are outs ide the i n t e r s t e l l a r hydrogen c louds , four of them appear to be on 
the far s i d e . Measurements of atomic hydrogen toward s e l ec t ed s t a r s by means of 
i t s 12l6 A (Lyman-cx) absorpt ion are in progress us ing the IUE s a t e l l i t e . 

Handy: The u l t r a v i o l e t observat ions obtained with the IUE and the comple
mentary v i s i b l e data of the reddened and comparison s t a r s in the Large Magellanic 
Cloud, obtained with the ESO 3.9m te lescope at La S i l l a , have been used to de
termine the i n t e r s t e l l a r e x t i n c t i o n law for t ha t galaxy. The present r e s u l t i n 
d ica tes s i g n i f i c a n t d i f ferences in the far u l t r a v i o l e t e x t i n c t i o n laws of the 
LMC and the Galaxy. The slope of the LMC e x t i n c t i o n curve shortward of 1500A, 
normalised t o Eg_y = 1 and Ay = 0, i s found to be s t eepe r than t h a t of the galac
t i c e x t i n c t i o n curve. I f t h i s r e s u l t i s confirmed by future observat ions of a 
l a r g e r sample of reddened and comparison s t a r s in the LMC, t h i s would imply a 
s i g n i f i c a n t di f ference in the content of small p a r t i c l e s in the i n t e r s t e l l a r 
media of the two ga laxies . 

Geyer: S ta r counts t o the l i m i t s l6?5 and 20™5 r e spec t i ve ly within the 
boundaries of 31 sphe r i ca l emission regions of the LMC have been ca r r i ed out and 
t h e i r average diameters 0 determined on U-Schmidt p l a t e s . 

The slopes of the l i n e a r c o r r e l a t i o n s between log N - the t o t a l counted 
s t a r s of the embedded c l u s t e r - and log 0 depend on the magnitude l i m i t s of the 
counts . This shows tha t l e s s luminous s t a r s are a l so con t r i bu t ing towards the 
i l lumina t ion of the nebulae. A method for the determinat ion of r e l a t i v e ages of 
emission regions was found. 

Schmidt-Kaler: Short exposure photographs in various colours and spec t ra of 
the c e n t r a l pa r t of the 30 Dor nebula have been obtained with the ESO 3.6 m and 
Bochum 0.6 m te lescopes to i n v e s t i g a t e the s t r u c t u r e by d i g i t a l image a n a l y s i s . 
R 136 cons i s t s of 3 components, R 136a being by far the b l u e s t , covering (0 .7 pc) 
and providing 90% of the e x c i t a t i o n of the nebula. The bolometr ic magnitude i s 
b r i g h t e r than -lkm, T e f f Si 52000 K, the mass es t imated at 500 M 9 . The inner 
s t r u c t u r e of 30 Dor i s explained as a r e s u l t of s t e l l a r wind from R 136. 
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II. GALAXY PHOTOMETRY AND SPECTROPHOTOMETRY 
The Group met a t two successive sess ions on the afternoon of August 20. Dr. 

M. Capaccioli was r ee l ec t ed as Chairman for the next th ree years and Dr. S. 
Odamura was requested t o serve as Sec re ta ry . 

The following papers were presen ted : 
J . Kormendy and D. Koo: T r i a x i a l bulge components in ba r red s p i r a l g a l a x i e s . 
R. J . Talbot : Mult icolor photometric study of the s t r u c t u r e of M83. 
G. Carranza: Line i n t e n s i t y v a r i a t i o n s across NGC 1313, 7552, 7793 and other 

pecu l i a r g a l a x i e s . 
K. Freeman: Galaxy photometry programs at Mt. Stromlo. 
S. Okamura: Galaxy photometry programs in Japan. 
P. van der Kru i t : The Westerbork-Palomar survey. 
G. de Vaucouleurs: Programs on photometry and spectrophotometry of galaxies 

a t t he Univers i ty of Texas in Aust in . 
M. Capacc io l i : Galaxy photometry programs a t the Asiago Observatory. 
During the d iscuss ion the importance of the Austin Conference on Galaxy 

Photometry, Kinematics and Dynamics (August 6 -8 , 1979) was fu l ly acknowledged. 
Request was made to have i t organized p e r i o d i c a l l y . The problems of a c c e s s i b i l i t y 
and archives of d i g i t a l data r e s u l t i n g from two-dimensional mapping of galaxies 
were r a i s e d . I t was proposed t h a t , for the time be ing , the Chairman w i l l take 
care t o c o l l e c t , f i l e and d i s t r i b u t e the bas ic information such as o b j e c t s - l i s t 
and data- format . I t was noted t h a t the proposal by the W. G. t o provide s tandard 
luminosity p r o f i l e s for a few well-observed galaxies (NGC 3115, 3379, hh86) has 
not yet been fu l ly accomplished. In t h i s con tex t , suggest ion was made to include 
some d i s t a n t galaxies in the l i s t of photometric s t andards . 

III. INTERNAL MOTIONS IN GALAXIES 
On the morning of August 21 the W. G. held a 90-minute meeting. I t was 

chaired by Par i s Pismis and was a t tended by 30-1+0 people . 
During the b r i e f admin i s t r a t ive sess ion the quest ion was put forward - as 

in the previous XVI Assembly - whether the Working Group should continue as such. 
I t was agreed t h a t i t was useful t o have such a W. G. The e l e c t i o n of a new 
chairman was postponed. A b a l l o t was c i r c u l a t e d l a t e r by mail and Stephen T. 
Gottesman was e l ec t ed chairman for the next t h r ee -yea r per iod . 

The S c i e n t i f i c pa r t of the Meeting included: 
a) A b r i e f i n t roduc t ion by the Cheirman where she r e c a l l e d some of the problems 

of i n t e r e s t in the top ic of the In te rna l motions in g a l a x i e s . 
b) Seven papers on cur rent r e sea rch . The authors and the t i t l e s of the papers 

are l i s t e d below. 
T. G. Hawarden: "Kinematics of N 5291". 
V. I. Pronik: "Gas Motions in the Nucleus of N 1*151". 
Y. Terzian, B. F. Jones and R. A. Sramek: "VLBI of the Nuclei of Normal 

Galaxies". 
G. Carranza: "Interferometric Study of N 5236". 
D. Helou, E. Salpeter, Y. Terzian: "HI Survey of Binary Galaxies". 
V. L. Afanasyev, L. A. Matik, I. I. Pronik: "N 1275, a Pair of Interacting 

Galaxies". 
D. Burstein and N. Krumm: "The Gaseous Disk of the SO Galaxy N 1+203". 
A highlight in the activities of the W. G. during the past triennium was the 

"Conference on Photometry, Kinematics and Dynamics of Galaxies" held in Austin 
(Aupust 6-^, 1979) in conjunction with the V. G. on the Photometry and Snectro" 
nhotometry o^ Galaxies. 13 reviews and fiO contributed napers were presented. 

On behalf of the members of the W. G. on the Internal Motions in Galaxies, 
the V. G. extended its gratitude to the University of Texas, at Austin, the host 
institution of the Conference, to Dr. Harlan Smith, Director of McDonald Obser
vatory, to Dr. G. de Vaucouleurs, Chairman of the Scientific Organizing Committee, 
and to Dr. D. S. Evans, Chairman of the Local Organizing Committee. 
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ABSTRACTS OF PAPERS 
P. Pismis: Spec t ra l regions t h a t y i e l d ve loc i t y data of Galaxies are o p t i c a l , 

r a d i o , molecular , UV, e t c . 
Largest con t r ibu t ion to ove ra l l v e l . f i e l d i s from HI, though d e t a i l e d f i e l d 

in nucleus i s obtained o p t i c a l l y . 
Some ove ra l l p rope r t i e s of i n t e r e s t a re : Rotat ion curves have extended maxi

ma, waves in r o t a t i o n curves are phys ica l ly s i g n i f i c a n t ; i n t e r p r e t a t i o n : densi ty 
waves, two component model. 

Nuclear r eg ions : a c t i v i t y or geometry? 
Bars: gas flow along bars? Rotat ion can be e i t h e r as a s o l i d body or dif

f e r e n t i a l . 
Overall ve loc i ty f i e l d : I sove loc i ty contours show bi-symmetry; i n t e r p r e t a t i o n : 

oval d i s t o r t i o n s , warps. 
Desidera ta : More data necessary to e s t a b l i s h r e l i a b l e c o r r e l a t i o n s between 

global parameters of gal -axies such, as morphological typ^ ? luminosi ty 9 Vmax» 
Rmax/R» mass, e t c . ; 

VLBI and radio recombination l i n e s t u d i e s ; 
Veloci ty f i e ld s in double ga l ax i e s ; and 
Veloci ty f i e ld s in Magellanic i r r e g u l a r s . 
Terzian: We have performed a 3 - s t a t i o n (Arecibo, Green Bank, Owens V a l l e y ) , 

and a 7 - s t a t i o n (Bonn, Arecibo, Green Bank, I l l i n o i s , Fort Davis , Owens Val ley, 
Hat Creek) VLBI experiment a t Xl8 cm of the nucle i of normal g a l a x i e s . More than 
30$ of the observed galaxies showed c e n t r a l radio compact sources . Prel iminary 
r e s u l t s show t h a t the s izes of the radio components are P\, 6 x 10~3 a r c second. 
Radio maps w i l l soon be produced from these obse rva t ions . We a l s o plan to observe 
these sources with the VLA ( r e s o l u t i o n ^ 1 arc second) , and a fur ther VLBI ex
periment w i l l be performed a t X 6 cm to obta in s p e c t r a l informat ion. 

Carranza: The d i s t r i b u t i o n and motions of the ionized medium in M83 were 
s tud ied with the 150-cm r e f l e c t o r a t Bosque Alegre equipped with high luminosi ty 
op t ics and i n t e r f e r o m e t r i c dev ices . The Ha p l a t e s ( sca le 110"/mm) allowed the 
i d e n t i f i c a t i o n of more than two hundred H I I regions d i s t r i b u t e d on a near ly 
c i r c u l a r area of 7' diameter which roughly coincides with the galaxy main body; 
with the higher con t r a s t of the interferograms a weak Ha background was a lso de
t e c t e d on the same reg ion . 

The beginning of a qui te symmetrical s p i r a l p a t t e r n i s c l e a r l y drawn by the 
emission regions but such s t r u c t u r e becomes r a t h e r complex in the outer pa r t s of 
the galaxy; the i nd iv idua l H I I regions a r e , however, l a r g e r and b r i g h t e r in the 
NW arm. The f i e l d of r a d i a l motions over the main body was e s t a b l i s h e d by means 
of more than s i x hundred ind iv idua l r a d i a l v e l o c i t i e s ( the majori ty from i n t e r 
ferograms and a few from spec t r a ) f a l l between 1*00 Km s - 1 (NE) and 600 km s - 1 

(SW). The systemic r a d i a l ve loc i ty i s k98t5 km s _ 1 , i n f a i r agreement with o ther 
de te rmina t ions . The main fea tures of the r e s u l t i n g ve loc i ty f i e l d a r e : 

a) an approximate symmetry with respec t t o the center of the galaxy, 
b) the kinematic major axis changes from the neighborhood of the NS d i r e c 

t i o n in the bar and nucleus to PA 1*5° - 50° in the outer r eg ions , 
c) l o c a l extrema of r e l a t i v e r a d i a l ve loc i t y (with respec t t o t h a t of the 

nucleus) are found symmetrically disposed in the NS d i r e c t i o n a t about 
1.5-2 arc s ec . from the cen te r of the galaxy. 

A comparison of morphological and k inemat ica l fea tures of M 83 r e v e a l s : 
l ) the r a d i a l v e l o c i t i e s with respec t t o the nucleus are l a r g e r along the arms 
than in between; 2) the c e n t r a l i s o v e l o c i t i e s from ^70 km s _ 1 t o 530 km s~l are 
deformed (even twis ted) when c ross ing the b a r ; 3) some in termedia te i s o v e l o c i t y 
l i n e s are deformed towards the ends of the b a r . A confronta t ion of morphological 
and k inemat ica l fea tu res over the main body of M 83 might suggest a process r e 
l a t e d to the inner s t r u c t u r e of the galaxy, perhaps some kind of ba r induced 
dynamical dis turbance t o account for the obse rva t ions . 

Helou: The survey used the Arecibo te lescope t o observe 25 galaxies in 9 
groups of a t most 5 , as a f i r s t phase . The sample was drawn from a l i s t of 

https://doi.org/10.1017/S0251107X00025785 Published online by Cambridge University Press

https://doi.org/10.1017/S0251107X00025785


GALAXIES 211 

b i n a r i e s obtained from an automated search of the UGCG, with fur ther s e l e c t i o n 
for HI d e t e c t a b i l i t y . The survey focuses on the i n t e r n a l dynamics of the ga l 
a x i e s , but a complete area map w i l l be produced for some of the groups in the 
second phase of the p r o j e c t . 

Burs te in : We have observed the HI disk of N 1*203 at Arecibo with k arc min 
r e s o l u t i o n . These data y i e l d : H i / o p t i c a l diameter ^ 

3 ; M/L a t 20 kpc £ 20. 
This SO galaxy evidences no s p i r a l s t r u c t u r e or conspicuous s t a r formation down 
to 2T't'1 mag. arc sec~2 in B. 
IV. EXTRAGALACTIC SURVEYS FROM SPACE 

The WG met on two successive sess ions on August 22 with an at tendance of 
about TO astronomers. R. Barbon, as chairman, b r i e f l y r e c a l l e d the circumstances 
tha t led to the formation of the WG. During the d iscuss ion on business matters 
the WG agreed t h a t formal contacts s h a l l be taken with a l l the IAU Commissions 
showing i n t e r e s t in the type of data provided by a wide f i e l d space t e l e s c o p e . 
Owing to i t s widespread n a t u r e , the new name "Working Group for Space Schmidt 
Surveys" has been approved for t h i s WG. K. Henize has been e l ec t ed new chairman 
for the next th ree year term, with F. Ber to la as vice-chairman. The WG agreed 
a lso to nominate a subgroup of astronomers t o keep in touch with the various 
teams in d i f f e ren t nat ions involved in space survey p r o j e c t s . This cons i s t s of: 
H. Arp, R. Barbon, R. D. Cannon, G. Ca r ru the r s , G. Cour tes , G. Lemaitre, H. J . 
Smith, D. J . Schroeder, K. van der Hucht, R. M. West, B. Westerlund, J . Wray. 

In the s c i e n t i f i c sess ion the following papers were presen ted : 
H. J . Smith: The Spacelab Wide Angle Telescope (SWAT). 
R. M. West: The ESA Space Schmidt. 
R. D. Cannon and T. G. Hawarden: The UK Schmidt: Rehearsal for the Operation 

of a Space Schmidt F a c i l i t y ? 
M. F. McCarthy: Research Pro jec t s with a Space Schmidt: Low Dispersion 

Spectroscopy. 
At the end of the meeting the WG approved the following Recommendation: 
This Working Group recommends t h a t the space agencies of the IAU member 

nat ions incorpora te in t h e i r space astronomy programs support for fas t wide-angle 
Schmidt-type t e lescopes capable of recording images comparable in qua l i t y t o 
t ha t provided by the Palomar Sky Survey. Besides exp lor ing in the UV region i n 
access ib le t o ground based astronomy, these instruments would a l so reach sub
s t a n t i a l l y f a i n t e r background l i g h t l e v e l s at a l l wavelengths because of the 
darker night sky. For example, such te lescopes w i l l : 

1. discover and study new types of o b j e c t s , 
2. explore for f a in t extensions in galaxies and c l u s t e r s of g a l a x i e s , 
3 . detect UV r ich sources , and 
k. p rov ide , in a shor t t ime , UV and IR data of l a rge numbers of objects of 

use t o the e n t i r e astronomical community. 
Now t h a t the Space Telescope i s an approved p r o j e c t , the urgency of such i n 

struments as necessary complements t o i t , i s inc reased . Therefore , t h i s Working 
Group s t rong ly recommends t ha t s teps be taken as soon as poss ib le t o ensure t h a t 
such a l a r g e - f i e l d te lescope w i l l be ava i l ab le in the same time per iod as the 
launch of the S.T. 

ABSTRACTS OF THE PAPERS 
H. J . Smith: Wide f i e l d t e lescopes w i l l play as important a ro le in space 

astronomy as they have on the ground, for reconnaisance and survey work, for 
s tud ies of l a rge sca le and/or f a in t surface b r igh tness f e a t u r e s , for s t a t i s t i c a l 
s tud ies and for reference inc lud ing e . g . i d e n t i f i c a t i o n s of X-ray and radio 
sources . Wide-field surveys of s i g n i f i c a n t pa r t s of the sky contain information 
of i n t e r e s t to a wide range of astronomers for many y e a r s . A space Schmidt t e l e 
scope i s needed to accomplish the above end's, and t o make more e f f i c i e n t the work 
of the Space Telescope. A r e l a t i v e l y economical a l l - r e f l e c t i n g space-Schmidt i s 
being proposed, for cooperat ive i n t e r n a t i o n a l c o n s t r u c t i o n , i n i t i a l l y for s ing le 
p a l l e t opera t ion on space s h u t t l e spacelab miss ions . The Schmidt w i l l have an 
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ape r tu re of about 0.75m, opera t ing a t about f/3 with images b e t t e r than 2 arc sec . 
over a 5 degree f i e l d , recorded by an e l ec t rograph ic camera. Early spec i f i c ap
p l i c a t i o n s include UV s tud ies of galaxy morphology and i n t e r a c t i n g r e g i o n s , the 
de tec t ion of e a r l y type s t a r s a t l e a s t t o m = 26 inc lud ing important cases of 
close degenerate companions of normal s t a r s , and the study of up to four magni
tude f a i n t e r halos and extensions of galaxies - some of the missing mass? -
in IR as wel l as UV thanks to the freedom from airglow. 

R. M. West: A group of European astronomers has r ecen t ly proposed to ESA an 
a l l - r e f l e c t i n g Schmidt te lescope of medium s i ze (70cm), fas t focal r a t i o ( f /3) 
and wide f i e l d (5°) for incorpora t ion i n t o the Spacelab programme. This te lescope 
w i l l be p a r t i c u l a r l y su i t ed for work in the far UV, but can a l so be used for very 
important work a t other wavelengths and for (ob jec t ive ) spectroscopy. An a s s e s s 
ment study i s c a r r i e d out a t ESA and a r epo r t w i l l be ava i l ab le in l a t e 1979 • 

R. D. Cannon and T. G. Hawarden: Experience in opera t ing the UK 1.2m Schmidt 
Telescope as a f a c i l i t y for outs ide users suggests t ha t s eve ra l important points 
must be considered a lso in the o rgan i sa t ion of the Space Schmidt, l ) The enor
mous amount of information ( l o " p ixe l per frame) provided by a wide angle medium 
r e s o l u t i o n t e lescope means t h a t each frame w i l l be of u t i l i t y t o many workers 
in d i f f e r en t ways. 2) The disseminat ion of t h i s information i s a major pro jec t in 
i t s e l f and must be provided for by the time the t e lescope i s o p e r a t i v e . 3) I t i s 
suggested t h a t t h i s can bes t be achieved by provis ion of data in the form of a 
high q u a l i t y photographic a t l a s and in d i g i t a l form from a c e n t r a l i n s t i t u t e or 
i n s t i t u t e s whence users could request da ta for spec i f i c objects or a r e a s . 

M. F. McCarthy: The Space Schmidt w i l l of fer many p o s s i b i l i t i e s and advan
tages for research done with objec t ive pr isms, gra t ings or grisms . Spec t ra l 
s tud ies on quasa r s , Seyfert ga laxies and c l u s t e r s w i l l be done in the UV region 
although d i s t i n c t advantages can a l so be expected in the IR (6800 - 9000 A) where 
a gain of 3~h magnitude i s foreseen. The problem of the determinat ion of the 
r a t i o of Carbon to l a t e type M giants in d i f f e ren t galaxies has been i l l u s t r a t e d . 
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