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It is believed that the triaxial dark matter halos could trigger and produce the long-standing 
trailing grand spiral arms within gaseous disc galaxies according to the previous studies. 
(A.Khoperskov et al 2011; K.Bekki et al 2002) 

We tried to reproduce the results presented by the previous studies and investigate the 
mechanism behind it with PHANTOM, which is a SPH based fortran code. However, in 
isothermal condition without a bulge, we find that trailing grand arms do appear but only 
when the process of adding on the halo potential in the past studies is sudden and quick 
(A.Khoperskov et al 2011) or the initial state of the disc galaxies are not in fully equilibrium 
(K.Bekki et al 2002). Even though there are trailing arms, they would disappear after several 
billion years. If we adapt a linear switch-on function for the adding-on halo process and run 
spherical halo sufficiently in order to set up the disc in good equilibrium, the morphology of 
the galaxies are heavily dependent on the temperature and surface density of the disc. No 
apparent spiral structures show up instead a bar-like structure in the center if the surface 
density is low or a core if the surface density is high in a normal temperature for galaxies like 
10^3 Kelvin. If we run the simulations in a higher temperature like 10^4 Kelvin, after roughly 
roughly 2 billion years, long-standing and grand leading arms could appear to the end of the 
universe.   

Our next step is to run more simulations by changing parameters of halo and disc. To make 
sure there is no numerical effects between different codes that could possibly lead to the 
difference from the previous studies, my supervisor will also run the simulations in other 
codes like Gasoline etc. All the results we have got right now are in isothermal and without 
self-gravity, which is also our next working-on directions. Once we are confidently about our 
results and run enough simulations, then we will move on to work on explaining our results 
and compare it with our arms triggered by other mechanisms.  

This work is still on progress and no results has been published yet.


