
Rubén Sánchez-Janssen (edinburgh)
And the ngvs team

Diffuse dwarfs,
Dense clusters, 
And what it all means

mihos+05



Rubén Sánchez-Janssen (edinburgh)
And the ngvs team

Diffuse dwarfs,
Dense clusters. 
what does it all mean?

mihos+05



Dwarfs and nuclei in virgorubén sánchez-janssen (uk atc)

104 deg2

ugriz+k
fwhmi = 0.6”
g = 26 mag
μe,G = 27.5 mag/arcsec2

cfht

the next generation 
virgo cluster survey

ferrarese+12

ngvs



Dwarfs and nuclei in virgorubén sánchez-janssen (uk atc)

the next generation 
virgo cluster survey

ferrarese+12

ngvs

104 deg2

ugriz+k
fwhmi = 0.6”
g = 26 mag
μe,G = 27.5 mag/arcsec2

Misgeld & hilker 2011



Dwarfs and nuclei in virgorubén sánchez-janssen (uk atc)



Dwarfs and nuclei in virgorubén sánchez-janssen (uk atc)

5 6 7 8 9 10 11 12
log(M⇤/M�)

0.0

0.2

0.4

0.6

0.8

1.0

N
u
cl

ea
ti

on
f
ra

ct
io

n
,

f n

ACSVCS (C06)

nucleation fraction is a strong function of galaxy mass 
and to 2nd order also of environment

Sharp drop at high masses 
probably caused by smbhs

sánchez-janssen+17, submitted



Dwarfs and nuclei in virgorubén sánchez-janssen (uk atc)

5 6 7 8 9 10 11 12
log(M⇤/M�)

0.0

0.2

0.4

0.6

0.8

1.0

N
u
cl

ea
ti

on
f
ra

ct
io

n
,

f n

61 71 75 62 49 25 17 9

ACSVCS (C06)
Virgo (NGVS)

nucleation fraction is a strong function of galaxy mass 
and to 2nd order also of environment

sánchez-janssen+17, submitted

For dwarfs, probably 
low initial number of 
dense star clusters 

Sharp drop at high masses 
probably caused by smbhs



Dwarfs and nuclei in virgorubén sánchez-janssen (uk atc)

5 6 7 8 9 10 11 12
log(M⇤/M�)

0.0

0.2

0.4

0.6

0.8

1.0

N
u
cl

ea
ti

on
f
ra

ct
io

n
,

f n

/ log M 1/4
⇤

13 61 71 75 62 49 25 17 9

ACSVCS (C06)

Coma (dB+15)
Virgo (NGVS)
Fornax (M+15)
MW+M31+M81

nucleation fraction is a strong function of galaxy mass 
and to 2nd order also of environment

NSC formation is favored 
in high-density environments 

sánchez-janssen+17, submitted

For dwarfs, probably 
low initial number of 
dense star clusters 



Dwarfs and nuclei in virgorubén sánchez-janssen (uk atc)

5 6 7 8 9 10 11 12
log(M⇤/M�)

0.0

0.2

0.4

0.6

0.8

1.0

N
u
cl

ea
ti

on
f
ra

ct
io

n
,

f n

/ log M 1/4
⇤

13 61 71 75 62 49 25 17 9

ACSVCS (C06)

Coma (dB+15)
Virgo (NGVS)
Fornax (M+15)
MW+M31+M81

nucleation fraction is a strong function of galaxy mass 
and to 2nd order also of environment

77% coma
53% virgo

29% groups

NSC formation is favored 
in high-density environments 

sánchez-janssen+17, submitted

For dwarfs, probably 
low initial number of 
dense star clusters 



Dwarfs and nuclei in virgorubén sánchez-janssen (uk atc)

The MNSC/M* ratio depends heavily on galaxy mass
faint galaxies host extremely prominent nuclei
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nucleated faint dwarfs are thicker and rounder
consistent w/ results for more massive objects (lisker+07)

1 : 0.95 : 0.66

1 : 0.88 : 0.55

sánchez-janssen+, in prep

106 < M*/M¤< 108

See also sánchez-janssen+16
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Conclusions
and open questions

1. galaxy mass is the main parameter regulating NSC occurrence and mass

2. at the low-mass end nucleation is more frequent in denser global environments

3. Nucleated and non-nucleated (faint) galaxies are structurally different

• How different are faint nscs from ‘regular’ gcs?

• Implications for ucd mass function

• Implications for early sfhs (high 𝚺sfr required for efficient cluster formation)



Dwarfs and nuclei in virgorubén sánchez-janssen (uk atc)

4 5 6 7 8 9
log(MNSC/M�)

0

5

10

15

20

dN
/d

lo
gM

[M
pc

�
2
]

Virgo (NGVS)
Coma (dB+15)
ACS-NSC
ACS-GCS

Nsc mass function peaks at 3-4x gcMf turnover mass
and ~0.7 dex in dispersion

(No need to be gaussian-shaped: 
just convolution of nucleation fraction 
with nucleus-to-galaxy mass relation) 


