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Ricba-d Musfioctky 

'Ihe Intarcluster t+?cliwr~ ir, C l u s t e r s  
With its large collecting am& and adequace angular reroluzicm XM4 will enable large ea;rrgles O f  -11 

detonnined masses and baryon fractions for g~oups and c?uPtatl of galaxies .Thio w i l l  allora pn 
estimate o f  the mass density of collap6ed objects at the present e p ~ h .  
and spatially resolved at  zct if th-1 exist. Tbera are numerous obsesvinq propasals to detennine thn: 
cluster wofutim with redshift which vi31 have etrmg cosmol~ical  Lnplications. The Fe abundance of 
rich cluetcre aut t o  2-1 csn 'be detcnained and thus etrmgly constrain the star  € o m t i o n  history of 
t h e  universe. Astro-E high spectral resolution rill allow detai l@ dstcdnat ion of the elanettel 
compcsicion of gal.?xiea gZacg8 and clusters and d e t d n e  the origin of cnese elements. Astro-E data 
w i l l  elso allow meas~~zmnenz of che velocity f ie ld  fn clusters fcr canpariaon vith detailed numerical 
simulations. If this is r.he egoch of clJ.ter f o m t i o n .  as indicated by classical SCCM th@n the 
cluateri ehould be highly tu-ent. Analyeis 05 ASCA data from $rvqs and clu6tcrs of galaxies 
indicates that nwac of the metal& in oluatero and groups lies in the X a  and that the specific mew 
cteation rate is 3-5 times that izfmrred from studying the stars alone. The abundance ratloe for si 
end Fe are r o b r  over a factor of 3 0  i n  mama a d  indicate that cypa I 8N d d n a t e  at large maas 
acsles but that type IS k c m e  more Wartant i n  tha cluster centers and for lover nass eyeto l~ .  'Phe 
total amount of injected energy is larue and may have a irngortdnt ro le  in che faannation and m l u t i m  
OF groups, the m ~ r  e m o n  place in t he  universs. I will present preliminary results f r a  chan&a rind 
k z a  on elliptical galaxy, cluster and group metal abundance3 and the  c w t r a i n t s  r a t  these new data 
vi11 place on models of the fannation and evolution o€ metala in the universe and large scale 
structure. 

R i c h  alustera can be detected 
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