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TIDAL DWARF GALAXIES
Obser vat ions

Le l l i  et  a l .  (2015)

Lee-Waddel l  et  a l .  (2016)

E igenthaler ,  SP ,  et  a l .  (2015)
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OVERVIEW OF PROPERTIES OF TDG  
IN A LCDM UNIVERSE
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How many old 
TDGs do we expect 

in LCDM?

FORMATION RATESURVIVAL T IMESCALE
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Duc et al. 2014

Duc et al. (2014)

LITE PLAN
D A I L Y

Entrepreneurial activities differ 

substantially depending on the 

type of organization and 

creativity. Entrepreneurial 

activities differ

POPULAR
M O N T L Y

Entrepreneurial activities differ 

substantially depending on the 

type of organization and 

creativity. Entrepreneurial 

activities differ

SURVIVAL TIMESCALE

O B S E R V A T I O N S S I M U L A T I O N S

Bournaud & Duc (2006) Yang et al. (2014)
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SURVIVAL T IMESCALE:  
CAN THE T IDAL F IELD STABIL ISE THE YOUNG GAS-RICH TDG?
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SURVIVAL T IMESCALE:  
CAN THE T IDAL F IELD STABIL ISE THE YOUNG GAS-RICH TDG?
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FORMATION OF TDGS

Bournaud & Duc (2006)  

( see a lso  e .g .  Fouquet  et  a l .  2012 ,  Yang et  a l .  2014)
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next step: 
cosmological (LCDM) 

context
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THE EAGLE SIMULATIONS (PI: J.  SCHAYE)
E v o l u t i o n  a n d  A s s e m b l y  o f  G a L a x i e s  a n d  t h e i r  E n v i r o n m e n t s

in the largest simulation box 1.5 months on 4000 CPU 

4.3 m 122 TB6.8 bn
PA R T I C L E S C P U  H O U R S d a t a

per simulation run
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CALIBRATED GALAXY PROPERTIES IN EAGLE

G A L A X Y  S T E L L A R   
M A S S  F U N C T I O N G A L A X Y  S I Z E S

>  1 0 0 0 0  s i m u l a t e d  g a l a x i e s :  s t a t i s t i ca l  co m p a r i s o n  w i t h  o b s e r v a t i o n s

Schaye et  a l .  (2015) no calibration on TDGs!
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Correa et  a l .  (a rX iv :1704 .06283)



14GALAXY POPULATION IN EAGLE
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15GAS DISKS IN EAGLE

Bahé et  a l .  (2016)
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EAGLE HIGH-RES BOXES

Schaye et  a l .  (a rX iv :1705 .02331)

Ref -L025N0752 Recal -L025N0752
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The public EAGLE database

http://icc.dur.ac.uk/Eagle/database.php

McAlpine et  a l .  (2016)

SUBFIND a lgor i thm run on a l l  part ic le  types !  

Merger  t rees  ( Qu et  a l .  2017)

http://icc.dur.ac.uk/Eagle/database.php
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How many TDGs are expected  
in the high-res boxes?
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ADDITIONAL  
CHALLENGES
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Step 1:  
Use the public EAGLE database to f ind dark 
matter free substructures outside the host 
galaxy disks

Step 2: 
Trace the most bound particles of the identif ied 
TDGC back to the previous snapshot
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Ploeckinger  et  a l .  ( in  prep . )

Results

z=0

z=0 .1
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Ploeckinger  et  a l .  ( in  prep . )

Another TDGC in the same galaxy pair

z=0

z=0 .1
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Previously unaccounted for TDGCs:

z=0 .87

Ploeckinger  et  a l .  ( in  prep . )

Compl icated interact ion geometr ies  with mult ip le  ga lax ies  involved



24

Previously unaccounted for TDGCs:

Ploeckinger  et  a l .  ( in  prep . )

Format ion of  TDGCs (or  GCs? )  at  h igh redshi f t

z=2 .01
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Previously unaccounted for TDGCs:

Ploeckinger  et  a l .  ( in  prep . )

Format ion of  TDGCs in  low mass  rat io  interact ions

z=0 .87

Bar yonic  mass  rat io :  1 :13 ,  Gas  mass  rat io  :  1 :6  

TDG part ic les  are  at  la rger  d is tances  to  the host  ga laxy  at  the next  

snapshot
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Previously unaccounted for TDGCs:

Ploeckinger  et  a l .  ( in  prep . )

TDG format ion in  h igh-speed encounters

z=0 .37

re lat ive  ve loc i ty :  430 km/s ;  do not  fu l ly  merge unt i l  redshi f t  0
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Mass-metallicity relation

Ploeckinger  et  a l .  ( in  prep . )

Ref -L025N0752 Recal -L025N0752
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Another interesting object:

z=0 .50

z=0 .62

Ploeckinger  et  a l .  ( in  prep . )
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What do we need to constrain the formation 
rate of TDGs from cosmo simulations better?

- higher resolution for better sampling of star 
formation 

- no / lower EOS to trace the collapse further 
- reversed merger trees to study the anti-

hierarchical structure formation (GCs, TDGs, 
ram pressure stripped DGs) 

- better sub halo identification during major 
mergers


