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M A P P I N G T H E T O T A L G R A V I T A T I N G M A S S 
IN T H R E E G R O U P S OF G A L A X I E S 

THIERING I.1, DAHLEM M. 2 

1 Landessternwarte, Heidelberg, Germany 
2 STSCI, Baltimore, U.S.A. 

We report on the detection and analysis of hot ionized gas in three groups 
of galaxies ( M K W 4 s , A W M 5 , NGC 6329 group) at distances above 100 Mpc 
(recession velocities above 8000 km s - 1 ) . In all three cases their emission is cen-
tered on the dominant member of the group (NGC 4104, NGC 6269, NGC 6329, 
respectively). The central electron densities of the gas n e,o are about 0.02 c m - 3 , 
decreasing to the outside as: ne — n e,o [1 + (τ/rc)

2]~3/3/2!, with an exponent 
β=0Λ0 .. 0.77, (see Tab. 1). In each case, the spectra are well-represented by 
thermal Raymond-Smith spectra with kT ~ 1.0 to 1.3 keV in the center and a 
weak increase by ca. 0.5 keV to the outside, indicating a slight cooling flow. The 
fits suggest that none of the central galaxies hosts an AGN that contributes sig-
nificantly to the emission in the ROSAT band (0.1 to 2.4 keV). Using the radial 
temperature and density distributions, the total gravitating mass within a radius 
r can be derived. This value is 1.7±0.4 1 0 1 3 M© within 300 kpc for all three cases, 
as opposed to to 1 0 1 4 * 1 5 Μ Θ for rich clusters. 

T A B L E 1. Results of the imaging and the spectral fits 

group: M K W 4 s A W M 5 N G C 6329 gr. 

cent.surf.br. Σ 0 [ ^ r j ] 0.072±0.005 0.047±0.007 0.068±0.005 

core radius r c [kpc] 11.0 ± 1.1 9 .4±1.4 18.7 ± 2.2 

exponent β 0.47±0.002 0.40±0.002 0.77±0.09 

£ x , t o t [ 1 0 4 2 erg/s] 4.72 7.85 1.90 

spectral fit: χ2 jv 0.85 1.00 1.16 

N*^ [ 1 0 2 0 c m - 2 ] 1.81 5.32 1.24 

dinner /ZQ 0.78±0.34 0.58±0.43 1.49±0.55 

P o u t e r / Z Q 0.05±0.06 (0.26±0.31) 0.06±0.02 

kTcenter [keV] 1.28±0.12 1.19±0.14 1.02±0.07 

k T o u t e r [keV] 1.80±0.48 1.6±0.3 1.25±0.20 

rce,o[cm~3] 0.020 0.013 0.022 

cooling time tbr [10 9yr] 1.4 2.1 1.1 

cooling radius r C O oi [kpc] 51 42 59 

accreting mass M [ M 0 / y r ] 6.1 6.5 5.4 

M g r a v ( < r = 3 0 0 k p c ) [ M 0 ] 2 1 0 1 3 1.5 1 0 1 3 2 1 0 1 3 

values from Hartmann & Burton, 1995, Cambridge Univ. press 
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