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ABSTRACT E ! SR

We present the work which we are doing within a collaboration with the Univ.
of Nairobi as part of the Ph.D. by Sheillah Wekesa.

Chemical evolution models (CEM) are a powerful tool to interpret how the
chemical elements are formed inside the stellar interiors and how these are
redistributed into the ISM.

CEMs commonly assume that abundances distributions are azimuthally
symmetric

A spiral disk requires a full 2D description so that arms, bars and other
structures, may be also included.

Our objective is to develop 2D chemical evolution models for spiral galaxies, to
compare with observed abundance distributions using the IFS data.

In the present work we start by including the spiral wave as a first step.

The spiral wave produce an over-density in comparison with the average mass
density on the disk (with its radial exponential decrease).

We have modified our classical chemical evolution model in 1D by a 2D scheme
We analyze the effects of the overdensity of a spiral wave on the resulting
elemental abundances and star formation rate (SFR) 2D-distributions.
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*The gas collapses onto the equatorial plane and forms out the disc

e Infall rate o 1/t

*T.o1 = f(Mgal) __calibration with the MWG

*Since omass =f(R ), T=t(R ), following Shankar et al.
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Ingredients of the multiphase chemical evolution model: the scenario
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The total mass M of each modeled galaxy and its radial distribution M(R)
have been computed from
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Inputs of the multiphase chemical evolution model:
ey W,()=(H +H 2)002 (£)+(a, + a2)S2,D (t)ep (2)

b

Stars form

Star formation
in the halo:
SFRa K g1

Every parameter changes

along the galactocentric
collisions: radius:

s o He 2 ~ K =¢, (G/V)12

u =) (G/Vd)"”?
H= @cte /Vd

through cloud-cloud

<

n the disc

— a=¢g,(Gp,)"* <my>
molecular clouds The efficiency ¢, is a local
form from ’ o parameter
the diffuse gas tars a. >0 ornf The efficiency g is assumed as
from the interaction constant for all halos

1.5
COUg -
between massive stars Efficiencies €,y €, are

variable for each galaxy

and molecular clouds:
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The MWG model:
*Ndis=68, Mdyn=10"2 M, Mdisk=6.510"" M, Ropt=12 kpc
*N(ey)=4, N(&,,)=5
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Blue stars burn out « (3] Stars leave arm.

before leaving arm. \._\ sat gt ged

Young star clusters

-Prescriptions from and Hil e
Junqueira et al. for (2) Clouds are compressed, Portion of

. - collapse and form stars. spiral arm
the overdensity due 7 ] ' pirl
tO the arms e . (1) Gas ond dust clouds approach arm region.

~ Star and gas orbit

(R, 6) = Sy o710 a0

where

Lom R e-:,R
27G o* |tani |

with f,(R) being the shape function given by:
fm(R) =

L,(R,6) =

m

,)In(R/R,-) +y

l
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We change our scenario with asy-simetrical simetry (R) with
concentric radial regions, in other with small regions
1kpcx1lkpc area defined by

(R,9) or(x,y)
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We calculated the
Spiral density wave
with Equations by
i;ﬁzzz.ifzzz Junqueira et al.
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with f,(R) being the shape function given by:

m

tan (1)

Jn(R) = In(R/R;) +y
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Table 2. Properties of spiral arms

Property symbol  value unit

Number of arms m 2 -

Pitch angle i 14 -
Half width - 47 kpc

Perturbation amplitude & 600 km®s 2 kpc™

Scale length ;! 25 kpc
Spiral Wave crossing distance R; 1.618 kpc

We add this spiral density wave as an
overdensity in each region (x,y)

Figeee 1 Totsd sefacy Gty of B9 mgioss X 42,90 I ogaralen e
ot = B chooncsl raodel B MaDew cly Spading oo B plscnos-
o fotea £ oadde) b By sow x3ow & W wine weloe i d iy
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* Differences in the Oxygen abundances are
smaller than in SFR: log(O,,/0_,) < 0.02 dex
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* Differences in the N/O abundances are even
smaller than in O:
log(N/0O),,,/(N/O),,) < 0.002 dex
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Figure 2. Azimuthal pofiles of the hght (blxck dashed), oxygen abundance
residmls (blue, lefthand y.=xis), and Ha LOS velocity residmls (m=d, right
hand y-mxis) 2 e difforent radn (shown in Figare 1). The position of the
spiral azms & marked with the bold dashed ine. Mean eros in the azimuthal

Diferences az/sw for 3 galactocentric radii  mas = e e v o in e miiie ol T sngic

mexmwed countexlockwise fom e psiive Faxis in Figare 1.
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Summary

e Differences are smaller tha erro barin O/H and N/O if the
contrast parameter is < 15%

* Check the time in which the spiral density wave may be
included

* Check the influence of other parameters over the contrast and

over the abundances (observational point of view)
* Next step: a spiral density wave variable on time
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