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The Local Group

~ 2.5 Mpc Credit: Wikipedia
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The Local Group

~ 2.5 Mpc Credit: Wikipedia

Kroupa et al. (2010)

The Bulge-Mass vs. Satellite-Number
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Galaxies with and without bulge but with similar rotation velocity (hence similar dark matter halo mass) 
are expected to have similar number of satellites. A correlation between bulge mass and number of 
satellites seems not be emerged in the standard scenario (should be investigated further).
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The number of tidal dwarf satellite 
galaxies in dependence of bulge index

statistics. For M 23r < - , there are only 32 galaxies, and
none of them have TDGs in the K12 catalog, so a
statistical assessment of a possible correlation is not
possible.

6. The results of the correlation do not change if we vary
slightly the angular separation since we are using the
same original source (SDSS) with almost the same
coordinates. The variation of the range of redshift to

zD = 0.001, 0.003, or 0.004 instead of 0.002 changes
none of the results: the same pairs of galaxy-TDG are
detected.

Summing up, our result is robust against the change of
parameters used to estimate the relationship between the ratio
of TDGs and the bulge index, giving a correlation with a
significance of up to 5σ in the best of the cases. Five sigma is a
very improbable configuration (probability lower than one in a
million) so we do not believe this is by chance due to
a posteriori statistics. We do not have a continuous variable
(the number of TDGs) from which we have taken the most
convenient value in order to improve the signal-to-noise to our
advantage, but instead we have a discrete variable (the flag) by
which either we take the entiresample or we exclude those
TDGs with flag=2; there are only these two options. If, just
including flag=2 TDGs, we get a significance several orders
of magnitude higher, this cannot be due to fine tuning, but is
due to the detection of a real signal which is amplified by the
increase of the number of TDGs. In any case, the result with
the most conservative sample of secure TDGs gives a
correlation between the number of TDGs and the bulge
index which has a significance of 3s. The above discussed
departures from this significance when the criteria
are varied are due to a high contamination of galaxies with
possible incorrectclassifications.

4. DISCUSSION AND CONCLUSIONS

As discussed in the Introduction, two competing cosmolo-
gical frameworks exist for the emergence of galaxies, the dark-
matter-based standard models and the generalizedgravity
models without cold or warm dark matter. They differ by
dynamical friction on the expansive and massive dark matter
halos not acting in the generalizedgravity models, such that the
formation and growth of galaxies differs significantly. In the
dark-matter-based models, each major galaxy has many dark-
matter-dominated satellite galaxies, which have independent
infall histories and are captured around the host galaxy through
dynamical friction. In the generalizedgravity models,

Table 1
Galaxies from the Selected Sample of Galaxy Zoo 2 Which are Parents of Some TDGs

R.A., decl. (°, J2000) z mr (Dered.) Mr Bulge Index B rmsB Nr. of TDGs

214.9597, 44.2786 0.0628 16.15 −21.10 1.00 0.47 3
174.7748, 10.1389 0.0833 16.04 −21.85 1.19 0.46 1
153.6428, 26.5433 0.0800 16.52 −21.28 1.58 0.49 1
4.6229, −0.5392 0.0691 16.25 −21.22 1.65 0.48 1
233.7008, 58.4660 0.0930 16.52 −21.62 1.72 0.47 2
168.4005, 28.6276 0.0637 16.32 −20.96 1.74 0.48 1
253.0490, 21.3723 0.0950 16.57 −21.62 1.74 0.44 1
242.8064, 52.4470 0.0607 16.63 −20.55 1.78 0.44 1
133.9212, 57.5730 0.0400 15.47 −20.77 1.80 0.40 1
212.2610, 3.1916 0.0808 16.46 −21.36 1.84 0.46 2
171.1424, 30.0959 0.0548 15.85 −21.09 1.85 0.36 1
184.4555, 35.7473 0.0880 15.37 −22.65 1.86 0.44 2
122.4296, 39.5159 0.0766 16.58 −21.12 1.97 0.34 2
180.9550, 2.0992 0.0812 15.68 −22.16 1.99 0.31 1
147.4184, 38.3386 0.0612 15.66 −21.53 2.15 0.46 5
231.1698, 9.9693 0.0783 16.05 −21.71 2.35 0.48 1

Figure 3. Number of TDGs per galaxy of the selected sample in Zoo 2 as a
function of bulge index B (Equation (1)) and absolute magnitude.

Figure 4. Number of TDGs per galaxy including those with unsure or low
confidence and flag 2= in the K12 catalog as a function of the bulge index B
(Equation (1)). Error bars stand for binomial uncertainties within 68% C.L.
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Javanmardi et al. (2016)

Henkel, Javanmardi, et al (2017)
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(Henkel, Javanmardi et al. 2017)

Discovered dwarf galaxy candidates
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(Henkel, Javanmardi et al. 2017)

Discovered dwarf galaxy candidates

Number of Milky-Way-like galaxies field of which was observed 
by the DGSAT so far: 8
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(Henkel, Javanmardi et al. 2017)

Discovered dwarf galaxy candidates

Number of Milky-Way-like galaxies field of which was observed 
by the DGSAT so far: 8
Number of new LSB galaxies discovered by the DGSAT so far: 13 
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(Henkel, Javanmardi et al. 2017)

Discovered dwarf galaxy candidates

Number of Milky-Way-like galaxies field of which was observed 
by the DGSAT so far: 8

Total number of LSB galaxies observed by the DGSAT so far: 33
Number of new LSB galaxies discovered by the DGSAT so far: 13 
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Summary
The Bulge-Mass vs. Satellite-Number?

Kroupa et al. (2010)
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DGSAT I (arXiv:1511.04446) 
DGSAT II (arXiv:1703.05356)
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