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Because of the i r low gravi ta t ional energy, low-mass galaxies are seriously affected by energetical 
processes in the i r inters te l lar m e d i u m , such as supernova explosions, or by g rav i ta t iona l p e r t u r 
ba t ions , e.g., by neighbour ing galaxies. Th i s can reasonably explain the i r var iety of morphological 
types . If the evolut ionary t imescales of galaxies are p redominan t ly de t e rmined by in te rna l p ro
cesses, t h e mul t i -phase charac te r as well as s tar-gas in terac t ions and phase t r ans i t ions have t o b e 
taken into account . For th i s pu rpose we have developed a numerica l t r e a t m e n t of t h e dynamica l be
haviour of gas and s t a r s , which also accounts for t h e me ta l dependence of some processes a n d which 
can t race t h e chemical evolution for different e lements . Th i s so-called chemodynamica l t r e a t m e n t 
is descr ibed in detai l in Theis et al. (1992) and Samland et al. (1997). It considers t h r e e stellar 
componen t s and devides t h e gas into clouds ( C M , wi th a mass s p e c t r u m ) a n d a ho t in tercloud 
m e d i u m ( ICM) . Since t h e element enhancement of t h e inters te l lar m e d i u m is p r o d u c e d by different 
processes wi th different lifetimes of the i r progeni tors , O , Fe, and N are used as t r ace r e lements t o 
represent supernovae t y p e II (SNel l ) , t y p e l a (SNela) , and p l ane t a ry nebulae (PNe) con t r ibu t ions . 
While supernovae form t h e I C M , P N e only a t t r i b u t e t o t h e C M so t h a t only mix ing effects of b o t h 
gas phases can a l ter a b u n d a n c e ra t ios . 

Due t o l imited compu te r capacit ies t h e first chemodynamica l s imula t ions of dwarf galaxies could 
be performed only one-dimensional ly so far (see e.g., Hensler et al. 1993, 1998). T h e recent ly devel
oped two-dimensional chemodynamica l code C o D E x (Samland 1994) was first appl ied t o massive 
disk galaxies and p roduced models of which a par t i cu la r one could represent var ious chemical and 
s t ruc tu ra l observat ions of t h e Milky Way wi th s t r iking agreement (Samland et al. 1997). Here we 
present t h e first 2D chemodynamica l resul ts for one dwarf galaxy mode l w i th 1O9A^0 and discuss 
the implicat ions briefly wi th respect to t h e impor t ance of a b u n d a n c e m i x t u r e processes . T h e simu
lations s t a r t wi th a P l u m m e r - K u z m i n densi ty d i s t r ibu t ion (Satoh 1980). A s t a t i ona ry da rk m a t t e r 
halo wi th a densi ty d i s t r ibu t ion according t o Burker t (1995) is added . T h e D M centra l densi ty 
a m o u n t s t o O.O62M0pc~3. T h e initial spin p a r a m e t e r A is 0.045. 

Besides the i r morphological differences, dwarf galaxies are character ized by a low m e t a l content 
and low N / O a b u n d a n c e ra t ios of a lmost log(N/0) = —1.4 over a large range of O (Mat teucc i 
1985) which is representa t ive for p r imary N p roduc t ion . Figs. 1-3 show t h e densi t ies of N and O in 
the C M and the I C M , respectively. Because of N being mixed into t h e C M by P N e , while O is blown 
into the ICM by SNel l , t h e densi ty d i s t r ibu t ion in t h e C M is different for b o t h e lements in t h e 
inner p a r t s of t h e galaxy. Whi le an a b u n d a n c e difference is also expec ted for the I C M , figs.2 reveal 
an outflowing I C M s t ruc tu r e which is loaded by O as well as by N. T h e N enr ichment is due t o 
the evapora t ion process ac t ing on clouds which are embedded in low-density and h i g h - t e m p e r a t u r e 
gas like in the center of t h e model . Fig.3 shows th i s evapora t ion r a t e and t h e log(NfO) from th is 
s imulat ion of —1.3 is a l ready close t o t h e observed m e a n value of dwarf galaxies and wi th in t h e 
sca t te r . Condensa t ion of the I C M into clouds closes t h e mate r i a l cycle in galaxies, so t h a t t h e 
same N / O ra t io is appear ing in s tars as well as in HII regions. Already th i s first qua l i ta t ive resul t 
provides valuable insight into the impor t ance of self-consistent chemodynamica l mode l s which can 
account for t h e a b u n d a n c e t r ends seen in dwarf galaxies. 
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Fig. 3 . 

Fig. 1-3. One quadrant of 6.8 kpc x 6.8 kpc size between rotation axis (left boundary) and 
equatorial plane (lower boundary) of a 109MQ dwarf galaxy with a DM halo (see text) as seen after 
2 Gyrs, showing the mass densities of N (figs, a) and O (figs, b) in the CM (figs. 1) and the ICM 
(figs. 2) as well as the evaporation rate (fig. 3). The grey intensities are chosen arbitrarily reaching 
the maximum values at the center and the minimum (close to 0.) in the outermost region (light 
gray). 
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