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Ansae phenomena

Ronald Buta “Galaxy Morphology” 2013
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Ansae statistics

Martinez-Valpuesta, Knapen, Buta (2007)

“We find that 40% of SB0’s show ansae in their 
bars, thus confirming that ansae are common 
features in barred lenticulars.The ansae 
frequency decreases dramatically with later 
types, and hardly any ansae are found in 
galaxies of type Sb or later”



• Martinez-Valpuesta, Shlosman, Heller (2006): the ansae are associated with 
trapped disk orbits librating around the bar and appeared after second buckling 
at late stage of bar evolution >8 Gyr 

• Manifolds dynamical framework (Romero-Gomez et al. 2006, 2007, 2009, 
Athanassoula et al. 2009, 2010)

Ansae dynamics

Romero-Gomez et al (2006) Athanassoula et al (2010)

“if there are mass concentrations centered 
on these unstable Lagrangian points, then 
the L1 and L2 can become stable, provided 
these masses are sufficiently massive and 
concentrated”

“the majority of our galaxies do not present signs of star formation in these 
regions (Buta et al. 2007). In color index maps ansae typically show no color 
enhancement, indicating they must be largely stellar dynamical phenomena”  

Martinez-Valpuesta, Knapen, Buta (2007) 

Hydrodynamical 
simulations Shen et al. 

2017



PanSTARRS GALEX (AIS)

GALEX (MIS)
NGC 1079

Spitzer S4G 3.6μm

Simon Diaz-Garcia has shown UV 
emission at the end of bars in 

stacked UV images!



Observations and analysis

• Long-slit spectroscopy at SALT telescope of 7 barred 
galaxies possessing ansae 

• Full spectral fitting by means of NBursts package 
(Chilingarian et al. 2007) with Pegase.HR stellar 
population models 

• SSP-equivalent values of age, metallicity and kinematics 

• Analysis of emission line ratios



Studied galaxies

N357, N1211 - SDSS images; other - The Carnegie-Irvine Galaxy Survey (CGS, Ho et al. 2011) 



Stellar population profiles
5 slides left 



Stellar population profiles

NGC 4371 Gadotti et al. 2015



Emission line analysis



Manifolds and decoupled star 
formation history

“Three possible circulation patterns for particles on orbits guided by the manifolds in an example with 
an rR1 morphology”

Athanassoula et al. (2010)



Summary

• Ansae regions are significantly distinguished in the 
stellar metallicities in all studied galaxies  

• Peculiarities in the stellar age are less prominent 

• BPT diagrams indicate some contribution of current 
star formation into ionized gas excitation 

• In the framework of manifolds theory the decoupled 
star formation and chemical enrichment histories 
are might be considered
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α-element abundance  
(star formation duration)

Very preliminary!!!
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The TIMER Project 

Ø  Kinematic maps reveal inner 
component with: 

1.  high radial velocity and low 
velocity dispersion 

2.  near-circular orbits (from v-h3 
anti-correlation) 

3.  and separate from the main 
disc (from high values of h4) 

Ø  Consistent with the picture in 
which inner discs are built 
from bar-driven gas inflow 

NGC 1097 

The TIMER Project 
Dimitri Gadotti (ESO) 

Gadotti+2018 
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The TIMER Project 

Gadotti+ (2018) 

Ø  Maps of mean stellar age and 
metallicity reveal central metal-rich 
component 

Ø  In NGC 1097, this component is 
also the oldest, and the nuclear 
ring is the youngest and most 
metal-poor component 

Ø  Gas feeding the nuclear ring is not 
pre-processed in the galaxy and 
likely comes from the low-mass 
companion (see also Seidel+2015 
for the case of NGC 7552) 

Ø  Nuclear ring acts as an efficient 
barrier to the gas inflow 

N4371 

N4643 

N1097 

The TIMER Project 
Dimitri Gadotti (ESO) 

Gadotti+2015,2018 



The TIMER Project 

Gadotti+ (2018) 

Ø  Bar-built nuclear structures can 
have a range of ages and chemical 
content 

Gadotti+2015,2018 N4371 

N4643 

N1097 

The TIMER Project 
Dimitri Gadotti (ESO) 



The TIMER Project 

Ø  Stellar dynamical modelling provides circular velocity 

Ø  Combined with gas velocity field from Hα emission allows one to see 
streaming motion along the bar 

Gadotti+2018 NGC 1097 

The TIMER Project 
Dimitri Gadotti (ESO) 
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Elena D’Onghia, “Formation and Evolution 
of Spiral Structure in Disk Galaxies”



Tom Peterken,  
“A new technique to measure pattern 

speeds of spirals in MaNGA”








