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This is an exciting time to revisit the expected number of MW dwarfs.

The discovery of 15 new Milky Way satellites have been announced in 
the last 16 months – with 13 announced in the last 3 months.
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This is an exciting time to revisit the expected number of MW dwarfs.

Two satellites spectroscopically confirmed as dwarf galaxies and one 
confirmed as a globular cluster (Kirby et al.  arXiv:1506.01021)
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There has been a lot of good previous work on this topic.

…and many others!

Only 2 new dwarfs were discovered between SDSS DR6 and DR8, but 
the total survey area increased by ~50%.  Only one(?) new MW dwarf in 
Pan-STARRS PS1 3pi survey (Tri II).  



Robust SDSS detection limits have improved our understanding of dwarf 
discovery (e.g., Koposov et al. 2008, Walsh et al. 2009).

Only ~2900 deg2 of new area at |b| > 25o was added from DR6 to DR8.  
The discovery of only 2 dwarfs is consistent with a simple area correction.

DR6 ~ 9600 deg2 

DR8 ~ 14500 deg2 



We build on previous work by using multiple simulations, multiple dwarf 
galaxy models, and a range of survey detection limits.
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Using 12 simulations of MW+M31 pairs 
 
How does environment influence dwarf 
counts? 
 
Directly incorporate halo-to-halo scatter in 
substructure and spatial anisotropy of 
subhalos 



We build on previous work by using multiple simulations, multiple dwarf 
galaxy models, and a range of survey detection limits.
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We use ELVIS to derive cosmologically meaningful spatial distributions of 
subhalos which may host dwarfs.

ELVIS: Garrison-Kimmel et al. 2013

Empirical SDSS dwarf census and surveyed area 
+ 

Detection limits (e.g., Walsh et al. 2009) 
+ 

Expected spatial distribution 
+ 

Assumption that unknown dwarfs are demographically the 
same as those known 

=  
Estimated total number of Milky Way dwarf galaxies 

Results presented in Hargis, Willman, & Peter (2014) 



Predicted numbers of L > 103 LSun dwarfs within 300 kpc for LSST & DES

ELVIS: Garrison-Kimmel et al. 2013

Hargis, Willman, & Peter (2014) 
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The discovery of 15 new Milky Way satellites have been announced in 
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How does the discovery of 10 new MW satellites discovered in DES 
compare to these prediction?

Survey area:
1,800 deg2���

(1,600 deg2 new)

Magnitude limit:
r ~ 23 mag

Also shown:
Gru 1 (Koposov et al. 2015)
Hor 2 (Kim & Jerjen 2015)

Bechtol et al. (2015) 



At least 5 and as many as 8 of the DES satellites are likely dwarf galaxies.  
We expect 2 – 6 dwarfs (Simulations show 2-15 at 10/90% C.I.)

2 spectroscopically 
confirmed

+
3 likely dwarfs

2 probable ���
star clusters

3 objects are ���
uncertain



Conclusions

LSST single-visit should recover the full population of  L > 103 LSun MW dwarfs 
within 300 kpc.   
Our simulations predict 18 – 53 L > 103 Lsun dwarfs (d < 300 kpc) in the earliest LSST results.  
In general we find no differences in predicted numbers between paired and isolated simulations.

In our simulations, a system of satellites around the LMC is not necessary to 
explain the observed numbers of candidate DES dwarfs. ���
(See also Deason et al. 2015 and Griffen et al. poster at this meeting.)
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