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In this talk, I will start with a pedagogic review of some of the most convincing pieces of 
evidence that we currently have for the existence of dark matter. I will then highlight new model 
building avenues that may explain why traditional searches have, so far, failed to see any 
signals. In fact, I will argue that it might well be generally impossible to directly detect or 
produce any dark matter particles in the laboratory - but that cosmological observations still 
have the potential to conclusively pinpoint some of their properties.
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Figure 7. DM density projections of the selected MW-like halo for the four different models. The suppression of substructure can clearly be seen for M1 to
M3 compared to the CDM model, which does include power down to small scales without a resolved cutoff, which is present in the ETSF models M1 to M3.
The projection has a side length and depth of 500 kpc.

true although the self-interaction cross-section is smallest for this
model. This trend continues up to MW masses. Those halo masses
are not so strongly affected by the damping so the self-interactions
take offer such that the reduction of the central density is following
the strength of the cross section.

4.2 Galactic halo

NOTE: All results are based on level-2. Level-1 is still running

(those are expensive and running around 1-2 months).

We will now consider the galactic scales by studying the
zoom-in simulation of the selected MW-sized halo. We start by
looking at the density distribution on these scales. Fig. 7 shows

density projections of the halo for CDM simulations and compares
to models M1-M3. At these scales, the suppression of small scale
structure is clearly visible, which is largely driven by the resolved
cutoff scale in the linear power spectra of M1-M3 compared to
CDM. This cutoff reduces the number of resolved subhaloes very
strongly for model M1, which has the largest damping scale. We
stress that self-interactions of the order discussed here largely af-
fect only the internal structure of haloes, but do not significantly
alter the number of subhaloes within MW-like haloes. This would
only happen for cross sections of the order of 10 cm2 g�1 on full
galactic scales, which is prevented in the the models discussed here
prevents due to the strong velocity-dependence. Fig. 7 also demon-
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The (un)reasonable elusiveness of dark matter
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Only about 15% of the total 
matter content of the universe 
consists of known forms of 
matter. After decades of 
experimental efforts, the leading 
hypothesis for the missing part - 
namely a new type of weakly 
interacting massive particle -  
is starting to become seriously 
pressured. As a result, the true 
nature of dark matter is more 
elusive now than ever. 


