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1. Introduction: Atomic gas (HI)

• HI is one of the components of the ISM most sensitive to 
environmental effects:

- Tidal interactions (e.g. Beale & Davies 1969)

- Ram pressure by hot gas in the ICM                                                  
(e.g., Vollmer et al. 2001)

- Other mechanisms: gas accretion, dark matter, etc. 

• HI         Molecular Clouds          Star Formation The antennae
(Hibbard et al. 2001)

HI

12 -15 June - Galaxies in isolation - D. Espada

jueves 14 de mayo de 2009



1. Introduction: Goals HI studies

• To characterize the HI properties of a large and well defined sample of 
isolated galaxies:

1) HI content.                                                                                       
(Enlarge and revise studies using N = 324 CIG galaxies in Haynes & 
Giovanelli 1984)

2) Rate and origin of HI asymmetries.                                              
(Most of previous studies do not use a strict isolation criterion)

• Compare with other components of ISM, and other galaxies in denser 
environments.

(Espada PhD, 2006)
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 2. HI data for CIG galaxies
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HI data for 837 galaxies (610 detected, 38 tentatively detected)

 2. HI data for CIG galaxies

• Morphologies: mostly Sb-Sc, improve 
statistics on E-S0 and Sd-Im                                                                                        

• Velocities: as CIG refined sample, from 
1500 to 15000 km/s
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CIG with HI data

CIG with zV=1500 km/s
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  3. HI content                                                      
• Reference HI content normalcy: Haynes & Giovanelli (1984) 

(HG84). 

• N = 324 CIG galaxies (287 detected,                                                   
Arecibo telescope)                                        

• MHI as a function of optical properties                                           
(LB or linear size, and T)
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3.1. HI data, HG84 vs AMIGA

• Number: factor 2 and 3 more galaxies 
detected and observed, respectively
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• Morphology revision (Sulentic et al. 
2006)

• Selection and homogenization
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3.2. Comparing two samples: MHI vs LB

287 galaxies 
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Artificial offset due to different correction systems for MHI and LB! 

AMIGA (Verdes-
Montenegro et al. 2005 + 
Espada 2006)

HG84

Δ(MHI predicted) = 0.1

N = 287 galaxies HG84
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-Complete sample (Verdes-
Montenegro et al. 2005), 
N = 662.
-Upper limits (noticeable 
effect in E-S0)
-Morphology (Sulentic et al. 
2006)
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HG84
AMIGA
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3.3. MHI vs LB: complete sample and morphology

HG84
AMIGA

E-S0 S0a-Sa

Sb Sbc

Sc Scd-Sd
-Differences with HG84 
T < Sbc (in especial E-S0) and T 
> Scd - Sd.
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3.3. MHI vs LB: complete sample and morphology

HG84
AMIGA

E-S0 S0a-Sa

Sb Sbc

Sc Scd-Sd
-Differences with HG84 
T < Sbc (in especial E-S0) and T 
> Scd - Sd.

-MHI - LB have lower dispersion 
than MHI - Dl2

Dl2
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4. HI asymmetries
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-High percentage rate >50%! of lopsided HI profiles in
“field/isolated” galaxies (e.g. Richter & Sancisi 1994, Haynes et al. 1998).

-Artificial origin:
    -Pointing offsets
    -Gas-rich companions in the beam.

-Physical origin:
  -Distant tidal encounters (e.g. Beale & Davies 1969, Kornreich et al. 2002)  
P-Major or minor mergers (e.g. Walker et al. 1996)
  -Sustained long-lived lopsidedness due to non-circular motions
(e.g. Baldwin et al. 1980)
   -Cosmological gas accretion (e.g. Bournaud et al. 2005) he 
   -Halo - disk misalignment (e.g. Noordermeer et al. 2001)
   - ...
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4.1 HI asymmetry parameter (Aflux ratio)
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S/N> 10: 318 galaxies
66 % symmetric

Refined: 182 galaxies 
71 % symmetric

A flux ratio = 1.15

4.1 HI asymmetry parameter (Aflux ratio)
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S/N> 10: 318 galaxies
66 % symmetric

Refined: 182 galaxies 
71 % symmetric

A flux ratio = 1.15

4.1 HI asymmetry parameter (Aflux ratio)

10 D. Espada et al.: The AMIGA sample of isolated galaxies. XI. †

Fig. 1.Characterization of the sample with S/N > 10 (N = 318, solid line) and the subsample with accurate measurement of Af lux ratio

(∆Af lux ratio)(filled histogram) : a) Velocity (V[ km s
−1]), b) Morphology (T (RC3)), c) Optical luminosity (log(LB[L"])) and d) FIR

luminosity (log(LFIR[L"])).

Fig. 2. Examples of symmetric H I profiles (CIG 266, Af lux ratio = 1.06 ± 0.05 ; and CIG 344, Af lux ratio = 1.02 ± 0.05 ). For more
details about the observations, see (?) (AMIGA-X). The horizontal line intersecting the profile represent the Vl and Vh, and the
vertical line the mean velocity (Vm) at a 20% level.

Strongly asymmetric
Aflux ratio > 1.3

Slightly asymmetric
1.15 < A < 1.3

14 galaxies 39 galaxies

Symmetric
A < 1.15

129 galaxies (71%)
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4.2 HI asymmetry parameter and environment

a) CIG Isolation parameters 
(Verley et al. 2007)
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4.2 HI asymmetry parameter and environment

a) CIG Isolation parameters 
(Verley et al. 2007)
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Isolated galaxies                          
71% symmetric profiles

Nearby gal. Bournaud et al. N=76
44% symmetric profiles

b) Other samples of galaxies maybe 
interacting 

Qkar

ηK
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5. HI Atlas of isolated galaxies

 -VLA subsample: 8 asymmetric and 4 symmetric HI 
profiles 

Espada et al. 2005 A&A 442 455   (CIG 96)
Espada PhD 2006
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Summary

1) AMIGA: Largest compilation of HI 
data for isolated galaxies (CIG), as 
part of multi-wavelength information.

2) HI content. Refined HG84 (selection, number, 
completeness, morphology) to predict HI content in 
denser environments. Use the same correction 
system for different samples! 

3) Asymmetries. Tidal interactions play an 
important role on HI lopsidedness.                                       
- 71% symmetric (Aflux ratio<1.15) in CIG. ↑ 25% 
more than in other field galaxy samples.                                          
- 29% asymmetric: one horn higher than the 
other.  No HI-rich companions nor tidal tails.  
Minor mergers? gas accretion limit 5 x 106 Msun.
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71% symmetric
Aflux ratio<1.15
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