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The Missing Dwarf 
Problem in the Field

Klypin et al. (2015)
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BUT: Two Ways to Measure Rotation 
(Resolved vs Unresolved)
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Creating Mock Observations



How Well Do Theory and 
Observation Match?
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Also Consider 
Detectability

(
)
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No Missing Dwarfs: We Observe Them 
at Lower Velocities than Expected



Why the Velocity Shift?
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Point: abundances are as 
expected in LCDM

Brooks, Papastergis, et al. (2017), arXiv:1701.07835
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The Stellar Mass — Halo 
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The Stellar Mass — Halo 
Mass Relation
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The Dwarf Volumes
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Sawala et al. 2015

The “BEND” is due to the 
Inclusion of Satellites



scatter of 
~0.1 dex

scatter of ~0.9 dex
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Effect of Scatter

Garrison-Kimmel et al. 2017



A Tool to Populate  
Low Mass Halos



Predicted  
Stellar Mass Function
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Does Star Formation 
Prescription Matter?



Does Star Formation 
Prescription Matter?
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Impact on Expected Satellite 
Fraction in Dwarfs
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Conclusions

• Starting from the abundance of dwarf galaxies predicted in LCDM, the 
HIVF can be recovered.  There is no missing dwarf problem in the field.

• The scatter in the SMHM relation in low mass halos increases with 
decreasing halo mass.  There is no one-to-one assignment of stellar mass 
to halo mass.

• The “bend” at low halo masses found by Sawala et al. (2015) is due to the 
inclusion of satellites.

• The increased scatter at low masses leads to a prediction of a steeper 
stellar mass function in the ultra-faint dwarf galaxy mass range, currently 
being probed by DES, HSC, MagLiteS, etc, and by LSST in the future.




