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Introduction

s Role of the environment in the formation
and evolution of galaxies;

s reference sample with minimum influence
from the environment;

s properties of ISM as a function of
isolation, and its relation to star
formation, morphology, luminosities,
nuclear activity.
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Statistically significant sample of
Isolated galaxies

A- The sample of isolated galaxies

B- Complete multiwavelength

iInformation concerning the ISM:
1. Optical
. Hao
. Infrared
. Radiocontinuum emission
. Molecular gas content
. Atomic gas content

C- Public database
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A- The sample of isolated galaxies

The Catalogue of Isolated Galaxies: CIG.

Isolation criterion (Karachentseva, 1973):

> No other galaxy within a distance of 20 times the galaxy
diameter d

d<d <4d

POSS-I plates
Northern hemisphere: dec > -3°
Optical magnitude: down to 15.7 (B band)

1051 isolated galaxies

Revision (1980): 0 - Isolated (893)
1 — Marginally isolated (85)
2 — Member of a group or a cluster (64)
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A- The sample of isolated galaxies

The Catalogue of Isolated Galaxies: description of the sample.

a) Velocity: the CIG
samples a deep enough
volume of space to
measure the radio, IR and
optical luminosity
functions;

b) Blue luminosity: large
range of luminosities;

c) Morphology: the CIG is

morphologically diverse to
permit statistical studies
correlated with Hubble

type.
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A- The sample of isolated galaxies

Checking the isolation criterion: our method.

s Local objects are excluded due to
uncertain isolation determination
(101 gal with v < 1500 km/s);

s 950 galaxies: our whole basic
sample;

s DSS - POSSI;

s Star/Galaxy separation in each field
around the isolated galaxy.
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A- The sample of isolated galaxies
Checking the isolation criterion: the field.

e SAOImage ds9
File Edit Frame ©in Zoom Scale Color Region WCS Analysis

File cigo7iafits |
Value |

wcs |
Physical X v ]
Image X[ ] ov[ ]
Framel Zoom|  1.000 |Ang| 0000 |




A- The sample of isolated galaxies

Checking the isolation criterion: star/galaxy separation

Mark the STAR—GALAXY separation locus points

[: - oo [v]
(O T
O
R TN

o]

2 ).
(NN
o]
O OONDEE——— 1

Example CIG07/14

Extraction of sources:
SExtractor

Star/Galaxy
separation: Line of
demarcation

Assigned type:

e Blue = galaxy

e Red = star

e Green = unknown
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A- The sample of isolated galaxies

Checking the isolation criterion: other galaxies ?

== SAOImage ds9 <2>

File Edit Frame ©in Zoom Scale Color Region

File
Value
WCs
Physical
Image
Framel

Zoom [W Ang /W

WCS Analysis

DICIES)

Advantages of our
method:

e extraction and S/G
separation done
with computer

mag = 18
redshift criterion
isolation degree




Statistically significant sample of
Isolated galaxies

A- The sample of isolated galaxies

B- Complete multiwavelength
iInformation concerning the ISM:

1. Optical

. Hao

. Infrared

. Radiocontinuum emission
. Molecular gas content

. Atomic gas content

C- Public database
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1- Optical

1. Optical

s Optical emission: L; -Blue band- to
account for the stellar content;

s sample: the 950 galaxies from CIG;

s data: blue luminosity from the
ZwWicky Catalogue.
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Statistically significant sample of
Isolated galaxies

A- The sample of isolated galaxies

B- Complete multiwavelength

iInformation concerning the ISM:
1. Optical
. Hao
. Infrared
. Radiocontinuum emission
. Molecular gas content
. Atomic gas content

C- Public database
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2- Ha emission line

2. Ho

Ha: recent star formation history tracer last
10.10° years, M > 20 M_,.;

sample: redshift limited subsample, i.e. 206
galaxies with 1500 km/s < V < 5000 km/s;

data: CCD photometry;

telescopes:
e Sierra Nevada Obs.: 1.5m;
e Calar Alto Obs.: 2.2m & 1.52m;

e Jacobus Kapteyn Telescope: 1.5m;
e San Pedro Martir: 1.5m.
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2- Ha emission line

HII regions: example with CIG0096

-+ GAIA::Skycat: u1736_R.fits (1) =+ GAIA::Skycat: u1736_Ha.fits (1)

File View Graphics Go Image-Analysis Data-Servers Fle View Graphics Go Image-Analysis Data-Servers

Object: Qutput from TRANNDF (filesul736_R,fits) _— | Object: |Dutput from MAKEMOS (file:ul736_Ha.fits)
X: |1261,0 Y: |-160,0 Value: G ' | X: (990,0 Y: |974,0 Value: -0.0044147
o 5: Equinox: S — ! o 5: Equinox:
Min: |-0,00507407  Max: |3,22901 Auto cut:| —| P Min: |-3,03526 Max: 31,5811 Auto cut:| —|
Low: [-0.0032671€  High: [0,021325 color Map:| | s Low: [-0,0333026  High: [0,0577681 Color Map: | —|

Scale: ,T ZI EI gl EI ntensity Map: ’E : : - Z Scale: ,T ZI il El ntensity Map:’j

e 7 7Y

Ha Galaxy Survey, James & al.




2- Ha emission line

Extraction of HII regions: example with CIG0096

=~ GAlA::Skycat: u1736_Ha_c_s.fits (1)

Graphics 0 Image-Analysis Data-Servers

Object:
% 119,0 Value:
| Equinox:| |
3,10345 : |31,7468 Auto Cut:
: -0.0352928 High: 0.0352444 Color Map:

g g j Intensity Map:




2- Ha emission line

Features of HII regions: example with CIG0096

Integral diameter
distribution:

o fitted by an
exponential of form
N(>D) = Ny exp(-
D/Dy)

e characteristic
diameter: 63 pcC

Flux density
distribution
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Statistically significant sample of
Isolated galaxies

A- The sample of isolated galaxies

B- Complete multiwavelength

iInformation concerning the ISM:
1. Optical
. Hao
. Infrared
. Radiocontinuum emission
. Molecular gas content
. Atomic gas content

C- Public database
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3- Infrared

3. Infrared

s Far infrared: which corresponds to
the thermal dust emission, warmed
by young stars, 5 M., -> 100 Myrs;

s sample: the whole 950 galaxies CIG;

s data: IRAS data re-processed.
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Statistically significant sample of
Isolated galaxies

A.The sample of isolated galaxies

B.Complete multiwavelength information
concerning the ISM:

1.0Optical

2.Ha

3.Infrared
Radiocontinuum emission
Molecular gas (CO line)
Atomic gas (HI line)

C.Public database
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4.Radiocontinuum emission

4 Radiocontinuum emission

= RADIOCONTINUUM EMISSION: A tracer of the current SFR
and the nuclear activity (AGN)

= SAMPLE: Whole sample.
Radiocontinuum surveys considered:

Survey Frequency | resolution | Isolated
galaxies of
our sample
found

139 non thermal

\;(synchrotron radiation)

622 ]

240 __ |, both thermal (free-free
emission) and non
thermal radiation

eGOALS:-Correlations with other wavelengths
(FIR-Radiocontinuum, for example)
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Statistically significant sample of
Isolated galaxies

A.The sample of isolated galaxies

B.Complete multiwavelength information
concerning the ISM:

1.0Optical

2.Ha

3.Infrared
Radiocontinuum emission
Molecular gas (CO line)
Atomic gas (HI line)

C.Public database
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5.Molecular gas

5.Molecular gas

CO:Tracer of Hz, which is the material for the SF.

SAMPLE: Redshift Iimited subsample.206 galaxies

DATA: -Search in the literature.

-Single dish observations .
Radiotelescopes: FCRAO 14m
(Massachussets, USA) , IRAM 30m
(Granada, Spain), Nobeyama (Japan).

GOALS: Compare with SF in denser environments
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5.Molecular gas

CO profile example: CIG 444

4400 4400
Veloclty (k3

Radial velocity : 4469 +/- 9 km/s

Diameters (arcmin) : 0.8 x 0.8 ~ Flux CO =1.85 +-0.11 K km/s
Magnitude : 13.43 W=170 km/s

Type : SB(s)m velocity CO= 4435+-20 km/s
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Statistically significant sample of
Isolated galaxies

A.The sample of isolated galaxies

B.Complete multiwavelength information
concerning the ISM:

1.0Optical

2.Hao

3.Infrared
Radiocontinuum emission
Molecular gas (CO line)
Atomic gas (HI line)

C.Public database

Vatican Observatory Summer School 2003




6.Atomic gas

6.Atomic gas

nHI: Extent is larger than optical. A very sensible
!I:rsal\c/l:§r of interaction (and fundamental ingredient of

sSAMPLE: -Whole sample.
-Search in the bibliography.
-Single dish observations at several

radiotelescopes: Arecibo 304m, Effelsberg
100m, Nancay, NRAO 91m.

sGOALS:
-HI content
-Symmetry of the profiles
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6.Atomic gas

Y,

HI profile exgr_nple: ClG 661

03 Measured spectrum

LYMEB1. Scan 103 Measured spectrum

3300 2400
Barycentric Veloeity in km /s

Radial velocity : 3341 + /-9 km/s
Diameters: 1.3 x 0.9 arcmin
Magnitude : 15.1

Type: Sm

Flux HI =6.05 +- 0.11 Jy km/s
W=220 km/s
velocity HI= 3336+-10 km/s
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6.Atomic gas

6.1.Hl content

= REFERENCE OF ISOLATED GALAXIES

Until now the best reference was Haynes et al
1984 = 324 isolated galaxies observed in HI; or
field galaxies.

DENSER ENVIROMENTS

For example, spirals in clusters are HI deficients
(Van Gorkom et al 1996) and some of them are
stripped until 90 % of their atomic gas (Haynes
et al 1990).

-> DEFICIENCY CAUSED BY INTERACTION
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6.Atomic gas

6.2.Hl-profile asymmetry

= EXPLANATION OF LOPSIDENESS:
1) Pointing offsets of the radiotelescope.

2) Confusion with companions within the
radiotelescope beam.
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6.Atomic gas

6.2.Hl-profile asymmetry

1.0THER SAMPLES OF ISOLATED GALAXIES

N=104 Haynes et al 1998 50 % of them have
N=30 Matthews et al 1998 asymmetric profiles!

2.0THER ENVIRONMENTS
-Clusters
N=30 Sp Van Driel et al 1998 /7%
N=1700 Richter & Sancisi 1994 50 %
(Visual examination)
-Groups
N=100 Sulentic & Arp 1983 most of asymmetric prof. are
not isolated galaxies

3. OUR SAMPLE OF ISOLATED GALAXIES coming soon
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Statistically significant sample of
Isolated galaxies

A.The sample of isolated galaxies
B.Complete multiwavelength information
concerning the ISM:
1.0Optical
2.Ha
3.Infrared
Radiocontinuum emission
Molecular gas content (CO line)
Atomic gas content (HI line)

C.Public database
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C.Public database

a4 Untitled Document - Netscape

Database

S5 IS K TYFE A band
. e . ' P

General Documentation

o What's AMIGA Database?
* Howr can gearch in AMIGA Databagse
« Howr can [ retrieve the information?

Menu

+ Fundamental Physics Parameters
¢ Photometry & SED
¢ Images & Maps

* Wavelengths
« Bafch Jobs

2 ofFzst 1a-cming

E | Transferring data from ux2 iaa.csic.es...




-~ Untitled Document - Netscape

J‘ B, [ Mail 48 Home G Radio [My] Netscape C Search [EJBookmarks S Google E3Support E3Shop E3Products E3Tr
» > )
&) [ % Untitied Document | = our NED Search Results || % CIGIMOPTICO_CIG running on loc... |

Search by Parameters
Input Parameters
Goordinates

Choose epoch

Equinox | 12000 ¥|

Define a center

Coord. Format Value

& (hms) [12 b |00
¢ decimal (degrees)  |000.000000

RA

@ (dmgs) |+30 d_IUD
¢ decimal (degrees)  |000.000000

Choose a field type

Circular & Radius|10  |deg x|

Rectangular ¢ Ra [00 | arc min > pEC |00 | arc min >

Velocity

|Belween | :|150d <=|Kmfsec v <= [99999

Morfology

© Include all types
® &= ©F 1} | Sending request to ux2.iaa.csic.es...




&l-w Untitled Document - Netscape

. B, A Mail 4 Home G Radio [My] Netscape C Search | 3Bookmarks S Google £3Support E3Shop E3Products E3Tré
» ]

&) [ % Untitied Document | & Your NED Search Results || S CIGIMOPTICO_CIG running on loc... |

Database
/

AMIGA Fundamental Parameters Search Results

5 objets found.

Equatorial J2000 Vel.

Name Morf Dia{pc) (Kmisec)

RA.  DEC. Ref.

11h52m  24d 18"

37.95¢s 28.280" 4942.047.0

26d 15

11.410" 9633.0430.0

24d 22'

58.990" 99999.0499.0

25d 4&'

e 8843.0¢0.0

8184.0+32.0

You can retrieve all theese data in the formated ASCII file file.tar.gz (%)

This file no include imoges.
Inchide & fortran ond o perl script to read the table,
@ = ©F FJ | sending request to ux2.isa.csic.es...




Status of the project

e[solation criteria:77 % of the POSS fields checked
ol: y Lrir for the whole sample

36 % Ha of the subsample observed

67 % CO of the subsample observed or compiled
e85 % HI data has been observed or compiled

30 % radio continuum reprocessed
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IAA-CSIC, Granada  CeSDerg Arecibo 304m, Puer
100m, Bonn,Germ. Rico

FCRAO 14m, IRAM 30m, Granada Nangay,France
Mass., USA Spain
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CIG 121

CIG 121 {NGC 1156) B band HI + R band

&}

& offset{arcmin)
a

& offset (aremin)

a offset (aremin) & offset (arcmin)

N]. 156 U 24’56 CAM LWZ + Radio continuum

& offset (arcmin)

a offset (arcmin)




CIG 1004

U—I band. Dots show enhanced | structure

CIG 1004 (NGC 7479) B band
T T T

& offset(arcmin)
Q
& offset(arcmin}
u]
& offset(arcmin}

o offset (aremin fiset ( i)
o oftset (arémin,

23* 2™ag*
Right Ascension (196G
o offset (arcmin)

) CAM {colour scale + white) + radiocontinuum (black)
Smoothed Halfa + CAM LW3

O

§ offset (aremin)
[u]

1

o« offset (arcminy

o offset (aremin) o offset (aremin)
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CIG 121

CIG 121 {NGC 1156) B band HI + R band

&}

& offset{arcmin)
a

& offset (aremin)

a offset (aremin) & offset (arcmin)

N]. 156 U 24’56 CAM LWZ + Radio continuum

& offset (arcmin)

a offset (arcmin)




Example of isolated galaxy with dwarf companion

CIG 642

(D. Pisano et al 2000, VLA)
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