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4 I. Misgeld and M. Hilker

Figure 1. Effective radius Reff plotted versus absolute V -band magnitude MV for the stellar systems described in Sect. 2. Note the
observational limit for the ACSVCS GCs at MV = −5 mag.

For the Coma cEs from Price et al. (2009), we com-
puted M! with the given B-band luminosities and stellar
M/LB ratios, assuming a solar absolute B-band luminosity
of MB,! = 5.48 mag (Binney & Merrifield 1998).

The stellar masses of the Milky Way, LMC, SMC and
Fornax star clusters (King model values) were directly taken
from McLaughlin & van der Marel (2005).

We use the dynamical masses for the UCDs from
Mieske et al. (2008), since only for a few of them stellar
masses can be derived. The differences between dynamical
masses and stellar masses are smaller than 6% of the UCD
mass, and therefore do not change our results.

In Table 2, available at the CDS, we present the full
catalogue of photometric and structural parameters of the

objects used in this study. The first column is the object
ID as given in the original source paper. A reference to the
source paper is given in column 2. The third column lists the
absolute V -band magnitude MV . Columns 4, 5 and 6 give
the logarithm of the effective radius Reff , the stellar mass
M!, and the effective mass surface density Σeff , respectively.

3 SCALING RELATIONS

Figure 1 shows the Reff–MV plane for the objects discussed
in Sect. 2. In this plane, two distinct families or branches
of objects can be identified. The first, ’galaxian’, family
comprises elliptical galaxies (giants and dwarfs), cEs and
ultra-faint LG dwarf spheroidals, covering the full magni-
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What are UCDs?

Giant Globular 
Clusters

Stripped galaxy 
nuclei

Misgeld et al. (2011)
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Fornax UCDs: Credit: M. Hilker, A. Karick

Until recently almost all 
UCDs have been found 
in clusters.

This is partly because 
the target density is 
high enough for “blind” 
s p e c t r o g r a p h i c 
surveys.

This approach doesn’t 
really work for low 
density environment 
UCDs.

Why Study Field/Group UCDs?
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Fornax UCDs: Credit: M. Hilker, A. Karick

Fornax:
Hilker et al. (1999), Drinkwater et al. 
(2000)...

Virgo:
Hasegan et al. (2005), Jones et al. 
(2006)...

Hydra I:
Wehner & Harris (2007), 
Misgeld et al. (2008, 2011)

Centaurus:
Mieske et al. (2009)

Coma:
Price et al. (2009), Madrid et al. (2010)

Antlia:
Poster by Juan P. Caso.

Why Study Field/Group UCDs?
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Evstigneeva et al. (2007) surveyed 6 
galaxy groups finding only 1 definite 
UCD (but very shallow).

Hau et al. (2009) found one UCD 
associated with the Sombrero galaxy.

Da Rocha et al. (2011) found 13 UCDs 
in two Hickson Compact Groups.

Why Study Field/Group UCDs?
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There are reasons to 
believe that field/group 
U C D s s h o u l d b e 
particularly interesting:

Younger UCDs could 
be more common.

In dense environments stripping 
either occurred long ago, or 
strips already old objects. 

In the field stripping of actively 
star forming objects occurs 
more commonly.

UCD ages similar to GCs

UCDs could be younger than 
GCs.

Why Study Field/Group UCDs?

See e.g. Paudel, Lisker & Janz (2010)
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Ground Based

HST Imaging

UCD Star

Gemini/GMOS g, r, i
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Finding Field/Group UCDs?

Initial pilot survey looked at 
76 galaxies finding UCD candidates

around 9.
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Finding Field/Group UCDs?
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Select UCD candidates based on colour-magnitude, and magnitude-size.
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WHERE DOES THE LIGHT GO?

 The Goodman Spectrograph has a color-coded control panel that divides the instrument by major 
subassemblies.  This document describes the layout and function of each part of the instrument, and is 
meant to help users build a mental picture of the light path through the spectrograph.

Figure 1 shows a graphic of the Goodman spectrograph that may be familiar from the front panel of the 
instrument control software.  The colors of major assemblies in the model match the colors of 
corresponding control boxes in the user interface.
 

Figure 1: Color coded model of the Goodman Spectrograph

In this figure, light enters the instrument on the upper left and travels to the camera depicted at the lower 
right.  Along the way, it passes through some or all of the following major assemblies:

1. Slit changer assembly with integral field mask (light blue)
2. Collimator (large gray tube riding on the leftmost green mounts)
3. Filter wheels (dark blue wheels)
4. Grating (red frame on moving stage, shown lowered in this image)
5. Shutter (gray box on front of the camera optics)
6. Camera optics (gray tube on rightmost green mounts)

The rotation stage that carries the camera though a 90 degree arc is colored yellow, and the flexure 
compensation assemblies are gray components on the near and far side of the camera optics.  The 
remaining sections of this document describe the function and operation of each subassembly.

Spectroscopic confirmation using the 
Goodman Spectrograph on the 4.1m 
SOAR telescope.

Finding Field/Group UCDs?
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NGC3923

N G C 3 9 2 3 : 2 
confirmed UCDs, 1 
m o r e p r o b a b l e + 
several large GCs in 
the transition region 
between UCDs and 
GCs.

Elliptical

Finding Field/Group UCDs?
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Gemini/GMOS g, r, i

NGC4546

NGC4546: 1 very bright 
UCD.

S0

Finding Field/Group UCDs?
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Finding Field/Group UCDs?

Gas and UCD

Stars

UCD

The motions of stars in 
NGC4546

The stars and gas (and UCD) rotate 
in different directions.

UCD
SAURON velocity field
from Emsellem et al. (2004).
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Finding Field/Group UCDs?
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NGC524

NGC524: 1 very large UCD.
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Finding Field/Group UCDs?
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S o m b r e r o : 1 U C D 
discovered by Hau et 
al. (2009).

Sombrero
S0

Finding Field/Group UCDs?
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Kinematics of Field/Group UCDs

SOAR/Goodman Spectrum
Best Fit pPXF model

V = 17.87
Exposure time = 1hr
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Kinematics of Field/Group UCDs

SOAR/Goodman Spectrum
Best Fit pPXF model

V = 17.46
Exposure time = 45min
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Kinematics of Field/Group UCDs

SOAR/Goodman Spectrum
Best Fit pPXF model

V = 19.32
Exposure time = 2hr 20min
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M87 GCs + Cluster UCDs + Field UCDs + Nuclei
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UCDs extend the Colour-Magnitude 
relations of GCs.

Break in relation apparent for blue 
GCs/UCDs at Mv ~ -10.5

Low density UCDs follow Cluster 
UCDs.

So do dwarf nuclei.

UCDs extend the Colour-Magnitude 
relations of GCs.

Break in relation apparent for blue 
GCs/UCDs at Mv ~ -10.5

UCDs extend the Colour-Magnitude 
relations of GCs.

Break in relation apparent for blue 
GCs/UCDs at Mv ~ -10.5

Low density UCDs follow Cluster 
UCDs.

UCD Properties

GCs from Peng et al.  (2009), Nuclei from Lotz et al. 
(2004) & Cote et al. (2006), cluster UCDs from half 

the people in the room.
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UCD Properties
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Most UCDs are consistent with being the extreme bright end of the GCLF of 
their host. The NGC4546 UCD is not.

UCD Properties
after Hilker (2009)
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Most UCDs are consistent with being the extreme bright end of the GCLF of 
their host. The NGC4546 UCD is not.

UCD Properties
after Hilker (2009)
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Most UCDs are consistent with being the extreme bright end of the GCLF of 
their host. The NGC4546 UCD is not.

UCD Properties

GGC excluded region.

after Hilker (2009)
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Conclusions

1a)UCDs seem to be common in field/group environments.
1b)Their luminosities are generally consistent with those expected from 
extrapolating the GCLF.

- Most are probably GGCs.

2) Some outliers do exist. The NGC4546 UCD is clearly a recently stripped object.

3) The kinematics of the objects indicates most do not require dark matter to be 
present. The NGC524 maybe an exception - but a better understanding of the 
extinction is required.


