
R O S A T H R I O B S E R V A T I O N S O F T H E Y O U N G S T A R B U R S T 

G A L A X Y N G C 5 2 5 3 

D. K. STRICKLAND AND I. R. STEVENS 

School of Physics & Astronomy, University of Birmingham, 

Edgbaston, Birmingham, B15 2TT, U.K. 

A b s t r a c t . Large n u m b e r s of Wolf-Rayet s t a r s in t h e n e a r b y (4.1 M p c ) s ta r -

b u r s t i n g dwar f ga laxy N G C 5253 ind i ca t e t h e s t a r b u r s t is only ~ 5 mil l ion 

yea r s old (Schaere r e t a l . 1997). T h i s m a k e s N G C 5253 an ideal ob jec t for 

s t u d y i n g t h e ear ly phases of s t a r b u r s t ac t iv i ty , in p a r t i c u l a r s u p e r b u b b l e s 

b lown by supe rnovae a n d winds from mass ive s t a r s . 

P r e v i o u s low resolu t ion obse rva t ions sugges ted t h e observed X- ray emis-

sion was d u e t o a s u p e r b u b b l e . W e use t h e e n h a n c e d resolu t ion avai lab le 

w i t h a long ROSAT High Reso lu t ion Image r ( H R I ) observa t ion a n d find 

t h a t t h e X- ray emiss ion arises from several unreso lved sources assoc ia ted 

w i t h t h e y o u n g s t a r c lus ters seen in t h e op t ica l . W e discuss t h e poss ib le 

or igins of t h e poin t - l ike emiss ion, a n d find t h a t t h e y could be smal l supe r -

b u b b l e s b lown by t h e ind iv idua l c lus ters of mass ive s t a r s . 

1. I n t r o d u c t i o n 

S t a r b u r s t s in dwar f galaxies a re p red ic t ed t o have profound impl ica t ions 

for t h e fu ture of t h e hos t ga laxy , po ten t i a l l y leading t o i ts d e s t r u c t i o n . 

T h e r m a l i s e d SN a n d winds from t h e mass ive s t a r s c rea ted in t h e s t a r b u r s t 

even t form a ho t ( 1 0 7 - 1 0 8 K ) , X- ray e m i t t i n g s u p e r b u b b l e of m e t a l enr iched 

gas , wh ich even tua l ly blows ou t of t h e ga laxy as a ga lac t ic wind . 

In a dwar f ga laxy such as N G C 5253 these s u p e r b u b b l e s h a v e enough 

ene rgy t o u n b i n d t h e en t i re ISM on a t imesca le of ~ 1 0 7 y r , given t h e shal low 

g r a v i t a t i o n a l p o t e n t i a l . T h i s is one of t h e m e c h a n i s m s invoked t o expla in t h e 

d i s a p p e a r a n c e of t h e excess faint b lue galaxies (cf. De Young & H e c k m a n 

1994) . T h e loss of t h e h e a v y e l emen t s syn thes i sed in t h e mass ive s t a r s will 

have s t r o n g impl i ca t ions for t h e chemical evolu t ion of t hese sy s t ems . 
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T h e obse rva t i ona l ex is tence of full scale galact ic winds in t h e halos of 

n e a r b y s t a r b u r s t ga laxies is well es tab l i shed . T h e s e a re general ly seen in 

l a rger spi ra ls r a t h e r t h a n dwar fs , a n d represen t t h e m a t u r e ga lac t ic wind 

p h a s e r a t h e r t h a n t h e earl ier s u p e r b u b b l e phase . N G C 5253 rep resen t s a 

c h a n c e t o s t u d y t h e ear l ier s u p e r b u b b l e phase in a nea rby dwar f ga laxy . 

2 . X - r a y o b s e r v a t i o n s o f N G C 5 2 5 3 

A ROSAT FSFC obse rva t ion of N G C 5253 by M a r t i n & K e n n i c u t t (1995) 

found a marg ina l ly e x t e n d e d (R ~ 10") source . F r o m t h e observed t e m p e r -

a t u r e , Τ « 4 X 106K, a n d luminos i ty L0A_2AkeV = ( 6 . 5 ^ ; ^ ) X 1 0 3 8 e r g s _ 1 

M a r t i n & K e n n i c u t t conc luded t h a t t h e emission was mos t likely from a 

very l u m i n o u s s u p e r b u b b l e , r a t h e r t h a n from X- ray b inar ies or s u p e r n o v a 

r e m n a n t s . 

In o rde r t o cons t r a in t h e size a n d morpho logy of t h e X- ray emiss ion 

from N G C 5253 , we o b t a i n e d a 7 0 k s obse rva t ion wi th t h e ROSAT H R I in 

J u l y 1996. T h e H R I has a resolut ion of 5", co r r e spond ing t o 100 pc a t t h e 

d i s t a n c e of N G C 5253 . 

W e find t h a t t h e X- ray emission comes from (a t l eas t ) five point-like 

sources , w i th n o obv ious bubble- l ike s t r u c t u r e ev iden t . Using t h e P S P C 

s p e c t r a l m o d e l t o conver t coun t r a t e s t o fluxes yields ind iv idua l 0.1—2.4 keV 

luminos i t i e s in t h e r a n g e 2 - 8 X 1 0 3 ' e r g s - 1 . 

3 . D i s c u s s i o n 

T h e s imi la r i ty in morpho logy b e t w e e n t h e X-ray emission a n d t h e s t a r 

c lus te r s seen in t h e op t ica l (Gor j ian 1996, Ca lze t t i et a l . 1997) sugges ts 

t h a t t h e emiss ion is a s soc ia t ed w i th t h e y o u n g mass ive s t a r s in t h e core of 

nuc leus of N G C 5253 . T h e spec t r a l p rope r t i e s , associa t ion w i th y o u n g s t a r s 

a n d lack of n o n - t h e r m a l r ad io emission (Beck et a l . 1996) a rgues aga ins t t h e 

po in t - l ike X- r ay emiss ion be ing d u e to Low Mass X- ray Binar ies or SN. A 

set of y o u n g , / ~ 5 M y r , s u p e r b u b b l e s , w i t h real is t ic m a s s a n d energy 

in jec t ion r a t e s given t h e observed c lus ter masses , can p rov ide t h e requ i red 

soft X - r a y l u m i n o s i t y p rov ided t h e a m b i e n t dens i ty is no ^ 100 c m " 3 . 
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