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ABSTRACT

The Faint Irregular Galaxies GMRT Survey (FIGGS) is a Giamtidwave Radio Tele-
scope (GMRT) based HI imaging survey of a systematicallgtetl sample of extremely
faint nearby dwarf irregular galaxies. The primary goal B5E6S is to provide a comprehen-
sive and statistically robust characterization of the radumter-stellar medium properties of
faint, gas rich dwarf galaxies. The FIGGS galaxies repretenextremely low-mass end of
the dwarf irregular galaxies population, with a mediag M —13.0 and median HI mass of
~ 3 x 10” M, extending the baseline in mass and luminosity space fomgacative study
of galaxy properties. The HI data is supplemented with olzggms at other wavelengths.
In addition, distances accuratet010% are available for most of the sample galaxies. This
paper gives an introduction to FIGGS, describe the GMRT mfasiens and presents the first
results from the HI observations. From the FIGGS data we kurifie trend of increasing Hl
to optical diameter ratio with decreasing optical lumitypdihe median ratio of B;/Dy, for
the FIGGS sample is 2.4. Further, on comparing our data vpieintare synthesis surveys of
bright spirals, we find at best marginal evidence for a desgr@maverage surface density with
decreasing HI mass. To a good approximation the disks ofigagalaxies, ranging over 3
orders of magnitude in HI mass, can be described as beingidram a family with constant

HI surface density.
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1 INTRODUCTION

HI 21cm aperture synthesis observations of nearby spitakga
ies is a mature field with over three decades of history — faigha
something of the order of a thousand galaxies have alreagly be
imaged. However observers have tended to focus on brigiht. )
galaxies with HI masseg 10° M. HI observations of faint dwarf
galaxies (Ms = —17) generally require comparatively long inte-
gration times, and such galaxies have hence not been stidied
similar numbers. While there have been some systematic HI su
veys of dwarf galaxies (Swaters 1999; Stil & Israel 2002gsth
have generally been restricted to the brightes@— 14) dwarfs.

In hierarchical models of galaxy formation, nearby dwarf
galaxies would, in some ways, be analogs of the primordigdibu
ing blocks of large galaxies. A systematic HI survey of thatkst
dwarf galaxies could provide data that would be useful foi-a d

* E-mail:ayesha@ast.cam.ac.uk

verse range of studies, ranging from, for example, testiegore-
dictions of cold dark matter models (e.g _Simon & Geha (2007);
Blanton et al.|(2007)), checking if such systems could behtbst
population of quasar absorption line systems (e.9. Zwaat et
(2005); | Kanekar & Chengalur (2005)) etc. As the most chemi-
cally unevolved systems in the present-day galaxy pomuathe
faintest dwarfs provide unique laboratories for underditao star
formation and galaxy evolution in extreme environments, low
metallicity, low dust content, low pressure, low shear, kvd es-
cape velocity (e.q. Ekta etlal. (2006)).

In this paper we describe and present the first results from
a Giant Meterwave Radio Telescope (GMRT) based HI imaging
study of faint dwarf galaxies- the Faint Irregular Galaxies GMRT
Survey (FIGGS). The primary goal of FIGGS is to obtain high
quality observations of the atomic ISM for a large, systecadly
selected sample of faint, gas rich, dwarf irregular (dl@egies.
Our GMRT HI images are supplemented by single dish HI obser-
vations, HST V and | band images and ground basediHages
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from the 6-m BTA telescope. Additionally, the HIl region abu The FIGGS sample has a medidfs ~ —13 and a median HlI
dances and H rotation curves are being obtained on the William mass~ 3x10” M, while spanning range of more than 100 in stel-
Herschel Telescope (WHT), Isaac Newton Telescope (INB-tel larlight, gas mass and dynamical mass, and more than 4 imayas f
scopes on La Palma and 6-m Russian BTA telescope, respgctive tion. It can also be clearly seen that by focusing on fairitever
This paper is organised as follows. In Secfidn 2 we describe mass galaxies than those observed in previous HI imagird} stu
the design and the properties of the galaxy sample. The no&in s ies, FIGGS bridges the transition to rotation dominated foass
ence drivers for FIGGS are described in Sediibn.3. The GMRT o  spirals and provides a substantially extended baselineassrand
servations are described in Sectidn 4 and the results ofutlveys luminosity space for a comparative study of galaxy propsrti
are presented and discussed in Se¢flon 5.

3 SCIENCE DRIVERS FOR FIGGS
2 FIGGS: SAMPLE DEFINITION AND PROPERTIES The aim of FIGGS is to provide a large multi-wavelength datzb

The Faint Irregular Galaxies GMRT Survey FIGGS, is a large  for a systematically selected sample of extremely faintrélineg-
observing program aimed at providing a comprehensive aigst  ular galaxies. As mentioned in Sectioh 1, such a database beu

tically robust characterisation of the neutral ISM projeerbf faint, used to address a diverse range of astrophysical quesRatiser
gas rich, dwarf irregular galaxies using the Giant Metresv@adio than attempting to enumerate all of these, in this sectiander
Telescope (GMRT). The FIGGS sample forms a subsample of the scribe in some detail a couple of key science drivers for IB3FS
Karachentsev et al.(2004) catalog of galaxies witkirlO Mpc. survey.

Specifically, the FIGGS sample consists of 65 faint dwaggtdar

(dirmgalaxies with: 3.1 Star formation and feedback in small galaxies

(i) absolute blue magnitude, > — 14.5,
(ii) HIflux integral > 1 Jy kms™*
(iii) optical B band major axis> 1.0 arcmin.

One of the main goals of FIGGS is to use the HI interferomet-
ric images in conjunction with the optical data to study thii-
play between the neutral ISM and star formation in the fainte

The sample choice was dictated by a balance between achiev-lowest mass, gas rich dirr galaxies. The gravitational ipigian-

ing the scientific goals described in Sec{idn.3 and the joaldim- ergy for very faint dwarf irregular galaxies is not much karghan
itations of the observing time. We note that the above meatio ~ the energy output from a few supernovae; consequently star f
criterion on the optical B band major axis was not strictljydeed mation in such galaxies could have a profound effect on the mo

in few cases. Some unusual, very faint dwarf galaxies, wtit o phology and kinematics of the ISM of these systems. The FIGGS
cal B band major axisc 1 arcmin were still included in our sam- ~ data will enable us to study the ISM of most of our sample galax

ple, as they are interesting cases to study in detail in HithHen, ies at a linear resolution of 15 — 300 pc — i.e. comparable to
for some of the galaxies in the FIGGS sample, fresh estinuites ~the scales at which energy is injected into the ISM througiesu
the distance (obtained after our observations were cogyiteply nova and stellar winds. FIGGS thus provide a unique oppiytun

absolute magnitudes slightly larger than the cut off abd¥ese to study the effects of feedback from star formation in lowsma
galaxies have however been retained in the sample. Some prop 9as rich galaxies, which in turn will allow us to understahel pro-
erties (mainly derived from optical observations) of gaaxin cesses driving the evolution of these galaxies. For exanitdhas
the FIGGS sample are listed in Table 1. The columns are as fol- been suggested that star formation in dwarf galaxies oamiss
lows: Column(1) the galaxy name, Column(2)&(3) the equator ~ a@bove a constant threshold HI column density afiN~ 10%*

coordinates (J2000), Column(4) the absolute blue magaicor- cm™2 (e.g..Skillmah 1987, Taylar 1994). Such a threshold could
rected for galactic extinction), Column(5) the Holmbergrditer be a consequence of disk dynamics (e.g. related to Toonmea-i
in arcmin, Column(6) the (B-V) colour, Column(7) the disterin bility criterion;|Kennicuit (1989)) or a consequence of soather
Mpc, Column(8) the method used to measure the distanfrem physical process, e.g. self shielding or thermo-graviteti insta-

the tip of the red giant branch (rgb), from membership in augro  Pility (Schaye ((2004)). A preliminary study of a small sursa
with known distance (grp), from the Tully-Fisher relatidf) ,(and ple of FIGGS (Begum et al. (2006)) suggested that unliketteig
from the Hubble flow (h). Column(9) gives the group membegashi dwarfs, the faintest dwarf galaxies do not show well defitnedsh-

of the galaxy, Column(10) the inclination determined froptio old density. A detailed comparison ofHand UV images with HI
cal photometry (and assuming an intrinsic thickness0c2) and column density maps for the FIGGS sample will allow us to defin
Column(11) the reference for the (B-V) colour, and/or redislis- tively answer the issue of the existence of a threshold teinsihe
tance. The data presented in the TdBle 1 (except for themjdbou  faintest galaxies and also to check whether the recipeddofar-
taken from Karachentsev et dl. (2004) catalog, except thased mation derived from larger galaxies (Kennicutt (1989))taune to

distances have been adopted, if available. As can be se®rtlie® be valid at this mass regime. These are critical issues rarukical
Table[d, tip of the red giant branch (rgb) distances (whiehggn- galaxy formation models.
erally accurate te- 10%) are available for most of the galaxies in

our sample. - . .

Figure[d shows the histogram of the absolute blue magnitude 3.2 Darkand visible matter in small galaxies
(Mg), distance, HI mass, and HI mass to light ratioi(ML) for The second major aim of this survey is to study the relation be
the FIGGS sample, while Figufé 2 compares the distributafns  tween dark and baryonic matter in the smallest known stanfor
gas fraction, luminosity and dynamical mass of the FIGGSxjab ing galaxies. According to several models of galaxy foromaand
with that of existing samples of galaxies with HI aperturatbg- evolution, the first burst of star formation in dwarf galaxiee-
sis observations. The gas fraction and the dynamical mésstee low a critical halo circular velocity£100 kms %) could lead to

FIGGS sample have been derived from the GMRT observations. the loss of a significant fraction of baryons (e.g. Efstafl2000;
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Table 1. The FIGGS sample

Galaxy « (J2000) 6 (J2000) Ms Do B-V Dist D estm Group dpt Ref
(hms) €' (mag) () (mag) (Mpc) (deg)
SC24 003638.00 —323428 —8.39 0.6 - 1.66 Sculptor grp(?) distant Irr 57
And IV 0042 32.30 +403419 -—-12.23 11 0.47 6.3 rgb Field 41 18,19
DDO 226 004303.80 —221501 -14.17 3.2 0.4 4.9 rgb Sculptor 72 1
DDO 6 00494930 —-210058 —125 21 0.32 3.34 rgb Sculptor 69 1
UGC 685 01 07 22.30 +164102 —14.31 2.2 0.52 45 rgb Field 46 1
KKH 6 013451.60 +52530 —12.42 0.9 0.43 3.73 rgb IC 342/Maffei 55 13,17
KK 14 0144 42.70 +27 1716 —-12.13 1.6 0.42 7.2 N672 grp N672 71 13
KKH 11 02 24 35.00 +56 042 —13.35 1.7 - 3.0 Mafeii grp IC 342/Maffei 59
KKH 12 02 27 27.00 +572916 -—-13.03 2.2 - 3.0 Maffei grp IC 342/Maffei 78
KK 41 042515.60 +724821 —-14.06 2.6 0.63 3.9 rgb IC 342 57 2
UGCA 92 04 32 00.30 +63 36 50 —15.65 2.0 1.1 3.01 rgb IC 342/Maffei 62 3,17
KK 44 04 53 06.90 +67 0557 —-11.85 1.4 0.58 3.34 rgb 1C432 62 4
KKH 34 055941.20 +732539 —-12.30 1.0 0.4 4.6 rgb M81 58 13
E490-17 06 3756.60 —255959 —14.46 2.0 0.51 4.2 rgb Field 42 5
HIZSS003 070029.30 —041230 —-12.6 2.0 - 1.69 rgb Field 55
UGC 3755 07 1351.80 +103119 —14.90 1.8 0.55 6.96 rgb Field 55 6,15
DDO 43 07 2817.20 +4046 13 —14.75 1.8 0.31 7.8 rgb Field 48 7
KK 65 07 42 31.20 +16 3340 —14.29 0.9 0.54 7.62 rgb Field 58 8
UGC 4115 0757 01.80 +14 2327 —14.27 15 0.47 7.5 rgb Field 58 13
KDG 52 08 32 56.00 +710146 —11.49 1.3 0.24 3.55 rgb M81 24 4
UGC 4459 08340650 +661045 —13.37 1.6 0.45 3.56 rgb M81 30 4
KK 69 08 52 50.70 +334752 —-12.76 2.0 - 7.7 N2683 grp N2638 42
UGC 5186 094259.80 +331552 —-12.98 1.3 0.49 6.9 h Field 83 13
UGC 5209 09 45 04.20 +321418 —-13.15 0.9 0.56 6.7 h Field 17 8
UGC 5456 100719.70 +102144 —-15.08 1.9 0.33 5.6 rgb Field 62 9
HS 117 10 21 25.20 +7106 58 —11.83 15 - 3.96 rgb Field 55
UGC 6145 110535.00 —015149 -13.14 1.7 - 7.4 h Field 64
UGC 6456 11 28 00.60 +785929 —-14.03 1.5 0.38 4.3 rgb mM81 60 11
UGC 6541 11 3329.10 +491417 —13.71 1.6 0.41 3.9 rgb Cvn 57 10
NGC 3741 11 36 06.40 +45177 —-13.13 1.7 0.37 3.0 rgb Ccvnl 58 7
KK 109 1147 11.20 +434019 -9.73 0.6 0.36 4.5 rgb Cvnl 49 13
DDO 99 11 50 53.00 +385250 —13.52 3.5 0.38 2.6 rgb Cvnl 71 13
E379-07 115443.00 —333329 -1231 1.1 0.23 5.2 rgb CenA 44 13
KK 127 1213 22.70 +295518 —15.30 1.0 0.4 13.0 Comal grp Comal 69 17
E321-014 121349.60 —381353 —-12.70 1.4 0.41 3.2 rgb CenA 67 13
UGC 7242 12 14 07.40 +66 0532 —14.06 1.9 0.4 5.4 rgb M81 68 13,17
CGCG 269-049 121546.70 +522315 -13.25 1.8 0.4 4.9 rgh Cvnl 77 16
UGC 7298 12 16 28.60 +521338 —12.27 1.1 0.29 4.21 rgb Cvnl 58 4
UGC 7505 122517.90 +26 42 53 —15.55 1.0 0.45 12.8 tf Comal 84 6
KK 144 12 25 27.90 +28 28 57 —12.59 15 0.4 6.3 h Cvnl 74 13
DDO 125 12 27 41.80 +432938 —14.16 4.2 0.59 25 rgb Cvn 58 6
UGC 7605 12 28 39.00 +354305 —13.53 2.2 0.41 4.43 rgb Cvnl 44 13
UGC 8055 12 56 04.00 +034841 —15.49 1.4 0.24 17.4 tf Field 40 9
GR 8 12 58 40.40 +14 1303 —-12.11 2.2 0.32 2.1 rgb Field 25 4
UGC 8215 13 08 03.60 +46 4941 —12.26 1.0 0.38 4.5 rgb Cvn 47 12,17
DDO 167 1313 22.80 +46 1911 —-12.70 1.6 0.32 4.2 rgb Ccvnl 58 12
KK 195 132108.20 —-313145 —-11.76 1.3 - 5.22 rgb M83 65
KK 200 132436.00 —305820 —11.96 1.3 0.4 4.6 rgb M83 53 13
UGC 8508 133044.40 +545436 —12.98 2.0 0.45 2.6 rgb Cvnl 55 6
E444-78 133630.80 —291411 —-13.3 1.2 0.49 5.25 rgb M83 68 13
UGC 8638 133919.40 +244633 —13.68 1.2 0.51 4.27 rgb Cvnl 49 13,17
DDO 181 13 3953.80 +4044 21 —13.03 1.6 0.46 3.1 rgb Ccvnl 57 13
14316 134018.10 —285340 —-1390 1.6 — 4.4 rgb M83 52
DDO 183 135051.10 +380116 —13.17 1.7 0.31 3.24 rgb Cvnl 75 9
UGC 8833 135448.70 +355015 —12.42 1.3 0.42 3.2 rgb Cvnl 28 13
KK 230 14 07 10.70 +350337 —9.55 1.7 0.4 1.9 rgb Field 35 4
DDO 187 14 15 56.50 +230319 —-1251 2.28 0.28 25 rgb Field 42 1
P51659 142803.70 —461806 —11.83 24 — 3.6 rgb CenA 71
KKR 25 16 13 47.60 +54 2216 —9.96 1.2 - 1.86 rgb Field 55
KK 246 200357.40 —-314054 —-13.69 1.3 0.58 7.83 rgb Field 68 13,17

*: Optical diameter measured at 25.0 mag arcsec



4 Begumetal.

Table 1. (continued) The FIGGS sample

Galaxy « (J2000) 6 (J2000) Ms Dxo B-V Dist D estm Group dpt Ref
(hms) (! (mag) () (mag) (Mpc) (deg)
KK 250, UGC11583 203015.30 +60 26 25 —14.54 1.8 0.91 5.6 N6946 grp N6946 62 14
KK 251 203032.60 +602113 —-13.72 16 0.37 5.6 N6946 grp  N6946 66 14
DDO 210 2046 53.00 —125057 —11.09 3.6 0.24 1.0 rgb Field 62 4
UGCA 438 23262750 —322326 -1294 24 0.42 22 rgb Sculptor 38 13
KKH 98 2345 34.00 +38434 —-10.78 1.1 0.21 2.5 rgb Field 58 13

References: [L-van Zee (2000) 2-Karachentsev! et al. (198@r&chentsev et al. (1996) 4-Begum etlal. (2006) 5-FagahX) 6-Makarova (1999)
7{Taylor et al.|(2005) 8-Makarova et &l. (2002) 9-Hunter &nebreen (2006) 10-Bremnes et al. (2000) 11-Hopp & Schudidbeck|(1995)
12{Bremnes et al. (1999) 13-Sharina et al. 2008 (in prejpajat4:Begum & Chengaluf (2004b) L5-Tully et al. (2006)Q6rbin et al.|(2008)
17:Karachentsev etlal. (2006) 18-Ferguson et al. (200@Hengalur et al. 2008 (in preparation)
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Figure 1. The histogram of M (panel [A]), distance (panel [B]), logarithm of the HI mags(el [C]) and the HI mass to light ratio,iM/Lg (panel [D])

for the FIGGS sample.

Dekel & Wo0[200B). In fact, expulsion of gas because of energy both the rotation curve as well as the distribution of the &8,gboth
input from supernovae has been postulated as a possibleamech of which can only be obtained by interferometric observatisuch

nism to produce dwarf elliptical galaxies from gas rich m@oigors
(e.g. Miralda-Escude & Rees (1997)). Although a complefmiex
sion of the ISM from galaxies has not been observed so fagrexp
sive outward motions of the neutral gas in dwarf galaxiestieszn

as in FIGGS. The FIGGS sample would thus allow us to congretel
answer this question using actual observational data.

The HI kinematics of FIGGS galaxies, in conjunction with the
Ha rotation curves can be used to accurately determine the den-

observed in at least two galaxies (viz. GR8, Begum & Chengalu sity distribution of the dark matter halos of faint galaxi€&nce
2003; NGC 625, Cannon et al. 2004). To test these models, high stars generally make a minor contribution to the total madbé

spatial resolution interferometric observations are iafuc
The Tully-Fisher (TF) relation demonstrates the existesfce
a tight relation between dark and luminous matter in brigit s

FIGGS galaxies, accurate kinematical studies can providetdn-
formation on the density profiles of their dark matter halésess
uncertainties arising from the unknown stellar mass totlrgkio.

ral galaxies! Mcgaugh etlal. (2000) (see &lso_McGaugh (3005) Cosmological simulations of hierarchical galaxy formatfredict

showed that dwarf galaxies deviate from the TF relation éefioy
bright spirals, but that the relationship is restored if armeks with
the total baryonic mass instead of the luminosity, i.e. aryBaic
Tully Fisher” (BTF) relation. The FIGGS sample, both be@us
it extends well beyond the region of rotation dominated dsvar

a “universal” cusped density core for the dark matter halgmtax-
ies (e.g. Navarro et al. 2004). On the other hand, obsensti®
dirr galaxies indicate a constant density core for theikanatter
halos (e.g. Weldrake etlal. 2003; de Blok €t al. 2003); howthis
comparison remains controversial (€.g. van den Bosch & Ssvat

and because accurate distances are known for a large subsamp 2001 ; de Blok 2005). FIGGS would not only provide a large sam-

forms a very interesting dataset for studying TF and BTRi@ia.

ple for such a comparison, but would also provide a data st th

Most of the past studies have been done using the HI global ve- is less subject to uncertainties due to the unknown stelé&ssmo

locity widths from the single dish observations (Geha €2806;
Mcgaugh et al. 2000). While for the brighter galaxiesjWthe ve-
locity width at 20% emission, after correction for randomtioios
and instrumental broadening), is a good measure of theangat
velocity of the galaxy (Verheijen & Sancisi 2001); it is ueat if
this would remain true in the case of faint dwarf galaxiesereh
random motions could be comparable to the peak rotationative
ties (e.gl Begqum et al. 2003; Begum & Chengalur 2004a). Fdr su
galaxies, it is important to accurately correct for the pvee sup-
port (“asymmetric drift” correction) for which one needskimow

light ratio or large scale non circular motions due to barspral
arms.

4 HI OBSERVATIONS AND DATA ANALYSIS

For all the GMRT HI observations, the observing bandwidth of
1 MHz was divided into 128 spectral channels, yielding a spec
tral resolution of 7.81 kHz (velocity resolution of 1.65 km'3.
It is worth noting that this velocity resolution is 4 times bet-
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Figure 2. The gas fraction of FIGGS galaxies (circles) plotted as atfan of the absolute blue magnitude (left) and dynamicadsi(eght). FIGGS galaxies
with TRGB distances are shown as solid circles, whereasetinaining FIGGS galaxies are shown as empty circles. The gaartity is also plotted for the
galaxies in literature with interferometric HI maps. The @action (f4s) is defined asdas = Mgas/(Mgas+Mux). Mgqs, is computed by scaling the HI mass
by 1.33 to account for the primordial He fraction. No cori@etis made for the molecular gas. To compute the stellar pidssthe stellar mass to light ratio
in the B band I'«) was derived from the observed (B-V) colour , using from th&gy evolution models of Bell et al.(2003) and assumingiat"dSalpeter
IMF. Solid triangles are from McGaugh(2005), solid squdrem Verheijen(2001), crosses from Swaters (1999) and ginipngles from Coté et al.(2000).
Note how the GMRT FIGGS sample extends the coverage of aéthalaxy properties.
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Figure 3. The figure shows the integrated HI emission from one of thaxyah FIGGS sample, DDO 43 at various resolutions viZ! 4642 (panel[A]),
32" x 21" (panel[B]) and 1%’ x 12" (panel[C]). The first contour level and contour separation for theselutions are (1.3,12.2), (2.5,18.1) and (4.0,26.2),
respectively, in units of ¥ cm—2.

ter than most earlier interferometric studies of such faiwarf and 3C147, at the start and end of the observations. For the sa
galaxies (e.g.Lo et al. (1993)). This high velocity resalntis cru- ple galaxies with low LSR velocities, particular care waetato
cial to detect large scale velocity gradients in the fainthgarf choose a bandpass calibrator which does not have any absorpt
galaxies (e.d. Begum etlal. (2003); Begum & Chengalur (2))04a feature in the relevant velocity range. The phase calitmatvas
For each observing run, absolute flux and bandpass catibratis done once every 30 min by observing a nearby VLA phase calibra

done by observing one of the standard flux calibrators 302288 tor source.
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Table 2. Parameters of the GMRT observations

Galaxy Date of Observations  Velocity Coverage  Time on Semurc  synthesised Beam Noise Phase Cal Cont Noise
(kms=1) (hours) (arcsed) (mJy) (mJy)
DDO 226 8 July 2004 257 469 3.5 5% 46, 26x21, 19x17 3.2,2.4,2.1 0025-260 1.5,0.9
DDO 6 1 Feb 2004 189- 401 5.0 50«45, 26x21, 16x12 3.4,1.7,1.4 0116-208 1.3,0.8
UGC 685 18 June 2004 51 263 3.5 4% 40, 36x25,27x19  4.0,3.5,3.1 0204+152 1.9,1.0
KKH 6 9 July 2004 —45— 166 4.0 4133, 30x20, 16x11  3.0,2.6,2.2 0136+473 1.3,0.8
KK 14 19 June 2004 31# 529 5.0 4% 38, 28x24, 16x13  3.0,2.5,2.1 3C48 1.6,0.8
KKH 11 25 Nov 2004 205- 415 3.0 46¢36, 21x14, 13x10 3.0,2.1,1.8 0110+565 1.9,09
KKH 12 16 July 2004 — 36— 176 3.7 4%37,32x26,16x11  1.6,1.3,1.0 01104565 1.6,0.8
UGCA 92 6 June 2005 —205-7 2.1 42<40, 26x21, 16x14 55,4.2,3.5 0410+769 29,18
KK 41 8 July 2004 —152— 60 3.0 5352, 31x22,20x16 1.9,1.3,1.1 0410+769 1.3,0.8
KKH 34 9 June 2004 —-5-216 4.5 5% 50, 34x27,22x18 4.0,2.8,2.4 0410+769 1.7,09
E490-17 17 June 2004 404616 3.5 4% 46, 35x25,24x14  6.0,5.8,4.0 0608-223 2.4,1.2
UGC 3755 11 Jan 2004 209 421 5.0 4% 40, 28x25,18x16  3.8,3.0,2.6 0745+101 1.9,1.0
DDO 43 16 Jan 2005 248 460 3.5 46¢42, 32x21, 15x12  3.2,2.6,2.2 0713+438 1.6,1.0
KK 65 25 Nov 2004 173- 385 5.0 437, 27x25,19x17  3.0,2.3,1.9 0738+177 1.7,09
UGC 4115 10 July 2004 235 447 4.0 4% 41, 34x26, 18x14  3.4,3.2,2.7 0745+101 1.8,1.1
KK 69 3 Jan 2005 357 569 4.0 5651, 42x35,28x24  4.0,3.0,2.5 0741+312 19,13
UGC 5186 26 Nov 2004 445 657 5.0 4% 37, 27x24,15x13  3.0,2.2,1.6 0958+324 1.5,0.8
UGC 5209 15 Jan 2005 432 644 4.5 437, 27x24,18x15 3.2,2.6,2.1 0958+324 1.6,0.9
UGC 5456 9 July 2004 438 650 3.0 41x 36, 34x25, 22x20 4.0,3.2,2.6 1008+075 19,12
HS 117 8 Aug 2005 —143—- 69 3.0 46<42 3.8 1035+564 1.8,1.1
UGC 6145 11 Feb 2005 634 846 5.0 4% 37, 34x27,20x14  2.4,2.0,1.8 1150-003 1.4,1.0
UGC 6456 19 June 2004 —208—-3 35 53«39, 23x20, 16x15 5.0,3.4,3.0 1435+760 2.0,1.2
UGC 6541 29 Nov 2004 144 356 5.0 4% 33, 28x23,21x15 3.8,3.0,2.4 1035+564 22,10
KK 109 6 June 2005 106- 318 4.0 4% 41, 27x21, 18x13  4.8,3.5,2.7 1227+365 2.3,1.2
DDO 99 30 June 2005 136 348 35 45¢37, 28x23,19x16  3.8,3.0,2.7 1227+365 20,11
E379-07 19 Jan 2005 534746 4.5 5447, 33x24,19x18 3.0,2.0,1.7 1154-350 1.8,1.1
KK 127 9 July 2004 46.0- 258 35 4% 44 3.0 1227+365 1.7,1.1
E321-014 7 Oct 2005 50+ 719 3.5 545, 28x18, 15x10 3.9,2.7,2.3 1154-350 1.8,0.9
UGC 7242 3 Feb 2004 —-37-174 6.5 45¢37, 27x23,18x15 2.2,1.9,1.6 1313+675 1.4,0.8
UGC 7505 28 Nov 2004 216 422 3.0 45¢39, 28x27,24x18  4.0,3.2,2.8 1227+365 1.6,1.1
KK 144 12 July 2004 377 589 4.5 4140, 28x24, 19x14  4.0,3.2,2.7 1221+282 1.8,1.0
DDO 125 6 June 2005 89 301 4.0 4536, 31x22,20x14  4.2,3.8,3.0 1227+365 1.8,1.2
UGC 7605 1 Feb 2004 204 416 7.0 4% 38, 29x24, 16x12  2.3,2.0,1.7 1227+365 15,09
UGC 8055 13 June 2005 512724 6.0 4k 37, 27x25,19x17  3.3,2.7,2.4 1254+116 2.0,1.2
UGC 8215 29 Nov 2004 112 324 6.0 46¢39, 28x22, 17x14  3.6,2.7,2.4  1227+365 21,12
DDO 167 10 July 2004 5% 269 3.5 51x 38, 29x23,19x16  6.0,4.7,4.1 1227+365 25,13
KK 195 4 Jan 2005 4606- 672 4.5 6X 54, 30x24, 18x16  3.9,2.7,2.1 1018-317 22,11
KK 200 26 Nov 2004 381 593 5.0 4847, 32x23,21x17 2.9,2.1,1.8 1316-336 1.8,0.9
UGC 8508 31 Jan 2004 —44 — 167 7.0 4% 38, 32x24, 18x15 2.6,2.2,1.8 1400+621 1.5,0.8
E444-78 20 June 2004 475686 2.5 4847, 26x21, 18x11  6.0,4.0,3.5 1316-336 2.3,1.6
UGC 8638 9 July 2004 168 380 25 44¢36, 25x17,16x11  4.0,2.6,2.0 1330+251 1.7,1.0
DDO 181 6 June 2005 96 308 5.5 541, 26x21,17x14 5.2,3.4,2.7 3C286 21,1.2
14316 7 Aug 2005 474- 686 2.7 4846, 26x20, 15x11  3.6,2.8,2.3 1316-336 19,1.0
DDO 183 31 Jan 2004 86 298 6.5 4% 38, 31x24, 17x13  2.7,2.0,1.7 1331+305 1.5,0.9
UGC 8833 16 June 2004 121333 35 4% 39, 30x25,21x18  3.7,2.8,2.3 3C286 20,15
DDO 187 16 June 2004 47 259 2.5 46¢37, 30x 25, 19x13  5.0,4.1,3.4 3C286 24,15
P51659 14 Jan 2005 285497 3.0 4841, 26x20, 15x14  3.4,2.6,2.2 1316-336 19,11
KK 246 16 June 2004 255 469 2.5 6139, 36x21, 15x11 4.2,3.5,2.9 1923-210 2.2,1.2
KKH 98 10 July 2004 —243— -32 6.0 4241, 32x28,15x14  3.2,2.7,2.4 0029+349 21,12

The GMRT data were reduced in the usual way using the stan- in a central compact array with size 1 km (= 5 kX at 21cm) and
dard tasks in classic AIPS. For each run, bad visibility poimere the remaining antennas distributed in a roughly “Y” shaped-c
edited out, after which the data were calibrated. The GMR&sdo figuration, giving a maximum baseline length=ef25 km (= 120
not do online doppler tracking — any required doppler shitige kXA at 21 cm). The baselines obtained from antennas in the tentra
to be applied during the offline analysis. However, for alltlod compact array are similar in length to those of the “D” arréyhe
sample galaxies, the differential doppler shift over ouseshing VLA, while the baselines between the arm antennas are c@mpar
interval was much less than the channel width, hence, thasewy ble in length to the “B” array of the VLA. A single observatiarith
need to apply any offline correction. The GMRT has a hybridcon the GMRT hence yields information on both large and smallang
figuration (Swarup et al. 1991) with 14 of its 30 antennas tieda lar scales. Data cubes at a range of angular resolutionsmesle
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Figure 4. The figure shows the (u,v) coverage for UA 92, the sample galax
with the shortest on source integration time (viz. 2.1 hpurs

using appropriate (u,v) ranges and tapers. In this paperasept
only the low resolution HI images, i.e. made using (u,v) emgf

~ 0—-5 k), 0—10 kX and G-20 k. Higher resolution observations
of the FIGGS sample will be presented in the companion paper.
To obtain the low resolution HI images for the sample galaxie
the uv-taper at each (u,v) range was adjusted to achievess at
possible to a circular synthesized beam. A low resolutida dabe
was generated for each galaxy, using the AIPS task IMAGR, and
the individual channels were inspected using the task TVMEDV
to identify the channels with HI emission. Emission was diete
from all of the galaxies in our sample, except for SC 24, HS, 117
KK 127 and KKR 25. Apart from HS 117, all of these galaxies were
previously claimed to be detected by single dish obsemati®he
GMRT data suggest that the previous flux measurements weare sp
rious, probably as a result of confusion with galactic emissThe
galaxies KK 127 and SC 24 are likely to be distant dwarf irregu
lar galaxies whereas KKR 25 is a normal dwarf spheroidabgala
(Begum & Chengalur| (2005); Karachentsev et al. (2006)).hie t
case of HS 117, single dish observations did not detect Higxy
(Huchtmeier & Skillman|(1998)). The HI data given in Karanhe
sev et al. (2002) is a result of misidentifying galactic Hlission as
emission from HS 117. For the rest of the galaxies in the sampl
frequency channels with emission were identified and theircon
uum maps were made at both low {2& 22") and high (8 x 5”)
resolutions using the average of the remaining line freanéis.

No extended or compact emission was detected from the deshyof
of our sample galaxies. All other continuum sources lyinthwhe
field of view were subtracted using the task UVSUB. After aent
uum subtraction, deconvolved data cubes of the line enmsgere
made at a range of resolutions using the AIPS task IMAGR.

HI images at both high and low spatial resolutions are ctucia
for a complete understanding of the properties of the até&itof
faint dwarf galaxies. As an example, Figlile 3 shows the fateg
HI column distribution at various resolutions for one of HI&GGS
galaxies DDO 43. This galaxy shows a faint, extended HI epesl
which is only seen clearly in the lowest resolution HI maps.tte
other hand, DDO 43 also has a large hole in the center (seéhalso

7

VLA observations in Simpson, Hunter, & Nordgren (2005))jeth
is seen in the high resolution HI map. However this hole inHhe
distribution is not at all obvious in the low resolution HI psadue
to the beam smearing.

The setup and observational results for 49 galaxies from the
FIGGS sample are given in Talfle 2. For the remaining 15 sample
galaxies, the details of the observations and data anatgside
found in|Begum et al. 2003; Begum & Chengalur 2003, 2004a,b;
Begum et al. 2005; Begqum & Chengalur 2005; Begum et al.|2005,
2006 and Chengalur et al. 2008 (in preparation). In the cése o
UGCA 438, most of the short baselines were missing because of
the non availability of some of the GMRT antennas during the
observing run, thus missing the diffuse, extended emisiam
the galaxy. Future observations of this galaxy are planiee.
have not considered this galaxy for the analysis in this pape
columns in Tablé12 are as follows: Column(1) the galaxy name,
Column(2) the date of observations, Column(3) the velocdy-
erage of the observation, Column(4) the total integratioreton
source, Column(5) the synthesized beam sizes of the datgscub
Column(6) the rms noise per channel for the different resmiu
data cubes, Column(7) the phase calibrator used, Colunthé8)
30 limits on continuum emission from the galaxy at resolutiohs
(26" x 22"y and (8’ x 5") respectively. We note that although for
some of the sample galaxies the on-source integration Sreledrt
(~ 2 — 2.5 hours), the hybrid configuration of the GMRT leads to
a reasonable sampling of the (u,v) plane. As an exampleré&l#gu
shows the (u,v) coverage for UA 92, the sample galaxy with the
shortest on source integration time (viz. 2.1 hours).

We examined the line profiles at various locations in the
galaxy and found that they were (to zeroth order) symmetit a
single peaked. For some galaxies, in the very high columsitjen
regions, a double gaussian and/or a gauss-hermite fit doegler
a somewhat better description of the data, but even in tleggens,
the mean velocity produced by the moment method agreesnwithi
the errors with the peak velocity of the profile. Since we ater+
ested here mainly in the systematic velocities, moment rpaps
vide an adequate description of the data. Moment maps (apsm
of the total integrated flux (moment 0), the flux weighted eéio
(moment 1) and the flux weighted velocity dispersion (mon2ht
were made from the data cubes using the AIPS task MOMNT. To
obtain the moment maps, lines of sight with a low signal tseoa-
tio were excluded by applying a cutoff at tBe level, (c being the
rms noise level in a line free channel), after smoothing iloacigy
(using boxcar smoothing three channels wide) and positising
a gaussian with full width at half maximum (FWHM) 2 times
that of the synthesized beam). Maps of the velocity field vedse
made in GIPSY using single gaussian fits to the individudfilas
The velocities produced by MOMNT in AIPS are in reasonable
agreement with those obtained using a single gaussian fi. tNat
the AIPS moment 2 map systematically underestimates tloeiwgl
dispersion (as obtained from gaussian fitting) particuladar the
edges where the signal to noise ratio is low. This can be sttt
as the effect of the thresholding algorithm used by the MOMNT
task to identify the regions with signal.

5 RESULTS AND DISCUSSION

A detailed analysis of FIGGS data will be presented in congran
papers. Here we restrict ourselves to a preliminary aralysthe
global HI and optical properties of the FIGGS sample.

The global HI profiles for our sample galaxies, obtained from
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Table 3. Results from the GMRT observations

Galaxy FbMRT Vsys AV50 DHI MHI % ggi FI&% iHI Ref
@ykms1)  (kms™ 1) (kms 1) () (10°Mg) (deg)

And IV 195+ 2.0 237.0 90.0 7.6 205.19 16.9 6.9 08M0.11 55.0+5.0 14
DDO 226 4.8+ 0.5 358.57 37.0 3.5 25.95 0.36 1.09 0F#®.10 55.0£5.0 1
DDO 6 2.6+ 0.3 291.83 19.2 3.3 6.82 0.44 1.57 0#0.10 - 2
UGC 685 11.8+1.2 156.29 64.4 3.6 56.15 0.68 1.64 0:99.11 36.0£ 4.0 3
KKH 6 3.0+0.3 59.92 28.0 2.6 10.18 0.71 2.90 0.72 36.6.0 2
KK 14 1.8+£0.2 420.11 27.7 2.4 21.93 1.98 1.50 089.10 45.0+£3.0 6
KKH 11 25.0+ 25 295.71 84.4 7.2 52.88 1.56 4.23 189.12 66.0+ 3.0 2
KKH 12 554+ 0.6 70.0 48.4 4.6 11.63 0.46 2.10 0.34 6&.3.0 2
KK 41 18.8+ 1.9 —54.2 38.5 8.7 67.20 1.03 3.35 0.42 3&%.0 2
UGCA 92 70.0£ 7.1 —94.58 56.2 9.0 156.05 0.55 4.50 0.70 56:(@.0 5
KK 44 46+04 77.5 21.4 3.2 12.2 1.4 2.3 1.820.11 61.0+:5.0 11
KKH 34 214+0.2 106.29 21.7 2.6 10.44 0.81 2.60 089.1 45.0+ 3.0 2
E490-17 7.3:0.7 505.17 39.2 3.0 30.26 0.32 1.50 14D0.13 - 2
UGC 3755 6.5+ 0.7 310.81 34.5 3.0 41.30 0.29 1.67 0:9®.11 46.0£4.0 2
DDO 43 142+ 1.4 352.63 36.5 5.0 203.02 1.64 2.78 120@.15 30.0+£5.0 2
KK 65 252+ 0.3 281.45 33.3 2.1 34.38 0.43 2.33 090.11 47.0£4.0 2
UGC 4115 21.6+2.2 342.78 78.0 6.0 285.53 3.59 4.00 160®.11 50.0+£7.0 2
KDG 52 3.8+ 04 116.0 20.6 3.5 10.8 1.8 2.7 0.850.11 23.0+4.0 11
UGC 4459 215+2.2 19.2 29.6 4.5 64.2 1.4 2.8 1.810.11 30.0+4.0 11
KK 69 3.0+0.3 462.04 131 4.0 41.89 2.11 2.0 180.12 35.0+:3.0 2
UGC 5186 1.4£01 546.08 34.0 1.6 15.66 0.65 1.00 0088.11 - 2
UGC 5209 2.0+ 0.2 535.19 31.6 1.9 21.10 0.75 2.11 12D0.13 - 7
UGC 5456 8.0+ 0.8 526.75 62.4 2.8 58.96 0.35 1.50 14®.14 60.0+ 5.0 3
UGC 6145 2.1+ 0.2 753.0 41.1 2.7 27.02 0.96 1.59 1400.11  55.0+£ 5.0 5
UGC 6456 101 1.0 —93.69 37.4 3.7 43.89 0.69 2.47 0.72 65:8.0 2
UGC 6541 2.4+ 0.3 249.36 25.5 2.1 9.65 0.20 1.29 0:£0.10 - 2
NGC 3741 74 H 7.5 228.8 83.4 14.6 130.0 4.7 8.80 - 68.0+ 4.0 10
KK 109 0.76+ 0.08 210.67 18.2 1.4 3.62 2.98 1.00 188.12 - 2
DDO 99 33.0+£3.3 251.22 33.7 9.6 52.42 1.32 2.74 164€.12 - 5
E379-07 5.0t 0.5 644.04 28.5 3.6 31.77 2.43 3.27 093.10 31.0-6.0 8
E321-014 1.3t 0.1 609.39 19.0 2.1 3.13 0.17 1.49 046.05 - 5
UGC 7242 7.2£0.7 66.05 66.5 4.0 45.75 0.70 2.11 1820.11 58.0+ 3.0 5
CGCG 269-049 4705 159.0 26.6 2.6 26.4 0.9 2.3 0.410.10 42.0+4.0 11,12
UGC 7298 5.2£ 05 174.0 21.4 3.5 21.6 1.7 3.1 1.860.11 28.0+ 3.0 11
UGC 7505 11.5£1.2 316.0 125.1 5.3 442.78 1.72 5.30 0£D.10 70.0+:4.0 5
KK 144 8.7+ 0.9 479.54 37.5 4.7 81.15 4.80 3.13 18D0.11 57.0+4.0 2
DDO 125 21+ 2.2 206.25 27.4 7.0 31.87 0.44 1.67 16M.11 - 5
UGC 7605 4.93 0.5 309.95 25.8 3.3 22.29 0.55 1.50 080.10 40.0£5.0 2
UGC 8055 11611 609.05 85.6 4.2 782.64 3.20 3.00 184€.32 45.0+£3.0 3
GR 8 9.0£ 0.9 217.0 26.0 4.3 10.38 1.02 2.3 1630.11 27.0+£4.0 11
UGC 8215 4.5+ 0.5 224.15 24.6 3.5 21.41 1.72 3.50 189.11 45.0+4.0 2
DDO 167 3.7+ 04 150.24 18.6 2.0 1451 0.78 1.25 0:88.10 - 4
KK 195 4.8+ 0.5 571.91 24.0 5.0 30.50 3.88 3.85 08D.11 52.0-4.0 5
KK 200 1.6+£0.2 493.69 17.4 14 7.96 0.84 1.00 0284.11 - 2
UGC 8508 18.3t 1.8 56.17 45.8 6.6 29.07 1.21 3.30 1210.14 53.0+:4.0 4
E444-78 2.3:0.2 577.0 30.6 0.9 14.62 0.45 1.67 083.12 42.0-3.0 9
UGC 8638 3.5t 04 275.9 30.8 1.2 13.76 0.30 1.00 0:£0.10 - 2
DDO 181 12.2+1.2 213.6 39.1 5.2 27.55 1.08 3.25 160.12 53.0+3.0 2
14316 2.2+0.2 576.34 21.5 2.8 10.01 0.18 1.00 189.12 - 5
DDO 183 105+ 1.1 188.37 28.7 4.6 25.90 0.90 271 180.12 67.0+£3.0 2
UGC 8833 6.3+ 0.6 221.03 27.8 3.0 15.16 1.05 231 189.11 26.0+ 3.0 2
KK 230 224+0.2 63.31 17.0 3.0 1.90 1.9 3.3 0.860.11 50.04+4.0 11
DDO 187 111+ 11 159.95 30.6 3.4 16.30 1.04 1.36 0:806.10 37.0+£4.0 2
P51659 17417 391.48 46.4 6.5 52.99 6.31 271 163.11 68.0+ 4.0 5
KK 246 4.4+ 0.4 434.71 52.2 3.5 84.50 1.36 2.69 0.53 56.6.0 5
KK 250 16.4+ 1.6 126.0 95.5 5.8 121.0 1.2 3.2 0.820.11 73.0+ 4.0 13
KK 251 10.6+ 1.0 130.3 51.7 4.2 78.0 1.6 2.6 0.£9.11 59.0£ 5.0 13
DDO 210 12.1+1.2 —139.5 19.1 4.8 2.8 1.0 1.3 1.850.11 26.0+£7.0 11
KKH 98 44+ 04 —132.26 20.7 3.8 6.46 2.02 3.45 1.6870.12 46.0£ 5.0 2

References: 1-Cote et|el. (1997) 2-Huchtmeier ket al. (26@3dffman et al.|(1996) 4-Huchtmeier & Richter (1986) 5-Ketnentsev et al. (2004)
6iGiovanelli et al.|(2005) 7-Springob et al. (2005) 8-Maiils et al.|(1995) D-Bouchard et al. (2007) 10-Begum let aD&PA1-Begum et all (2006)
12¢Pustilnik & Martin (2007) 13-Begum & Chengalur (20041 Thengalur et al. 2008 (in preparation)
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Figure 5. The global HI profiles of the sample galaxies obtained froenlthvest resolution data cubes (see Table 2).

the coarsest resolution data cubes (see Tdble 2) are shdwig-in derived HI mass (), (7) the HI mass-to-light ratio (Mi/Lzs),

ure[B. The parameters derived from the global HI profilestier t  (8) the ratio of the HI diameter to the Holmberg diametertii@)ra-
whole FIGGS sample are listed in Table 3. The columns arelas fo tio of the GMRT flux to the single dish flux (FI/Eb), (10) the incli-
lows: (1) the galaxy name, (2) the integrated HI flux alonghwit  nation as measured from the HI moment 0 magps)(iand (11) the
the errorbars, (3) the central heliocentric velocity.(y, (4) the reference for the single dish fluxes.

velocity width at 50% of the peakXVso), (5) the HI diameter (in

arcmin) at a column density ef 10'° atoms cnv? (Dri), (6) the As seen in Column(9) in Tabld 3, the HI flux measured from

the GMRT HI profiles for most FIGGS galaxies, in general, agre
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Figure 5. (continued) The global HI profiles of the sample galaxies obtained fromlowest resolution data cubes (see Table 2).
(within the errorbars) with the values obtained from thegkrdish single dish measurements either because of (i) a calibratior or

observations. The average ratio of GMRT flux to single disk flu (ii) a large fraction of HI being in an extended distributithrat is
is 0.98. This indicates that in general no flux was missed because resolved out, or (iii) the single dish flux is erroneous, jlagse-
of the missing short spacings in our interferometric obsgons. cause of confusion with galactic emission. However, the dliuthe
However, for some galaxies the integrated flux derived frbm t  point sources seen in the GMRT images are in good agreemgmt wi
GMRT observations is significantly smaller than the singkhd those listed in NVSS, indicating that our calibration is abfault.
values. The GMRT fluxes could be lower than those obtained fro We note that in the case of KKH 12, KKH 6, UGC 6456, UGCA 92
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Figure 5. (continued) The global HI profiles of the sample galaxies obtained fromlowest resolution data cubes (see Table 2).

and KK 41 there is a strong local HI emission at velocitiesyver
close to the systemic velocities, making it likely that tivegte dish
integrated flux measurements for these galaxies were corated

by blending of their HI emission with that of the galactic esion.

In the case of KK 246, its HI spectrum was near the edge of the
GMRT observing band, hence the flux could not be reliably- esti
mated.

The GMRT integrated HI emission of the sample galaxies, ob-
tained from the coarsest resolution data cubes (see Thbbeet)
layed on the optical Digitized Sky Survey (DSS) images aevsh
in Figure[®.

The HI morphological inclinations i) for our sample galax-
ies were estimated from the integrated HI maps by fittingpedlal
annuli to the HI images at various resolutions. For samplaxigs
which have HI disks less extended than 2 synthesised beans$a
the diameter of the galaxy) at the lowest HI resolution, daual
principle be derived from the higher resolution HI maps. tdaer,
for most sample galaxies ellipse fitting to the high resolutHl
maps is not reliable because of clumpiness in the central ¢o
umn density regions. The derived inclination (without s any
correction for the intrinsic thickness of the HI disk) is giivin Col-
umn(10) in TablgB. Figuilid 7 shows a comparison between tine mo
phological inclination derived from the optical and HI ismpes of
the galaxy. No correction has been applied for the intritisick-

Nur ~ 10'° atoms cm? (except for UGCA 92 where the HI di-
ameter is measured atar ~ 10?° atoms cm?) estimated from
the lowest resolution integrated HI emission maps is give@ol-
umn(7) of Tableg[B. The ratio of the HI diameter to the optical
(Holmberg) diameter for the sample is also given in Coluiof9
the same table. Figuié 8 shows the histogram of the derivetkHl|
tent of FIGGS at M1 ~ 10'%cm™2, normalised to the Holmberg
diameter of the galaxy. The median HI extent of the FIGGS sam-
ple (normalised to Holmberg diameter of the galaxy) is 2at. &
comparison, Hunter (1997) using the data compiled from ithe |
erature for comparatively bright Im galaxies found that thgo
of Du1/Duo is somewhat smaller, viz. 1-2. The extreme out-
liers in Figure[8 is NGC 3741, our FIGGS data show it to have
an HI extent of~ 8.3 times By, (Holmberg diameter). Follow-
up WSRT+DRAO+GMRT observations resulted in HI being de-
tected out to~8.8 Dy, — NGC 3741 has the most extended HI
disk known. For NGC 3741 the rotation curve could be derivetd o
a record of~44 times the disk scale length and from the last mea-
sured point of the rotation curve we estimate the dynamieasto
light ratio, Mp /L ~ 149 — which makes it one of the “darkest”
irregular galaxies known (Begum et al. 2005, 2008).

Figurdd shows a tight correlation between HI mass and the HI
diameter, measured Atyr of 1 x 101 cm~2 for FIGGS sample.
The galaxies in FIGGS sample with accurate distances amrsho

ness of the disk in both cases. The solid line shows a case whenas solid points, whereas the remaining galaxies are showpexs

both inclinations are the same. We find that for 6 galaxiestthe
inclination is significantly greater than the optical imation (viz.
KKH 11, UGC 6456, NGC 3741, UGC 8055, KK 230, KK 250).
On the other hand, for many galaxies the optical inclinasdound
to be systematically higher than the inclination derivexhfithe Hl
morphology. This result, if interpreted literally, suggésat the Hl
disks of these galaxies are thicker than the disks of theicalp
counterparts. However, we caution that a proper analygig uke-
convolved angular sizes of the the HI disks needs to be ddioecbe
a firm conclusion can be drawn.

The diameter of the HI disk at a column density of

circle. The best fit to the whole FIGGS sample shown as a sokd |
gives

log(Mgr) = (1.99 = 0.11)log(Dsr) + (6.08 + 0.06) )

The best fit relation was also derived using only the galawiits
TRGB distances, however no significant difference was found
between the best fit parameters derived in this case and that
derived using the whole sample. Efh.(1) implies that the isksd

of the FIGGS sample are well described as having an constant
average surface mass densityl.5 M pc™2. A tight correlation

between HI mass and the size of the HI disk has been noted
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earlier for spiral galaxies (e.g. Broeils & Rhees (1997)) dor
brighter dwarf galaxies (Swaters 1999). For these sampke$it
diameter was measured at a slightly higher column density, v
1 Mg pc 2. For the FIGGS galaxies, the relationship between
the Hl mass and the HI diameter measured at & ldc 2

is log(Mur) = (1.96 + 0.10)log(Dmr) + (6.37 4 0.07),
for comparison, Broeils & Rhees (1997) measure
log(Mu) = (1.96 + 0.04)log(Dur) + (6.52 =+ 0.06). The

fit coefficients overlap within the error bars. Hence from the
FIGGS data we find that there is at best marginal evidence for a
decrease in average HI surface density with decreasing ldtma
to a good approximation, the disks of gas rich galaxies, ireng
over 3 orders of magnitudes in HI mass, can be described ag bei
drawn from a family with constant HI surface density. The Hl
mass also correlates with the optical (Holmberg) diamesieown

in Fig.[10), although with a larger scatter. A linear fit witlslape
and intercept of 1.740.22 and 6.930.18, respectively is shown
as a solid line. The larger scatter in the relation betwean M
and the optical diameter, also seen in sample of brighterfdwa
(e.g..Swaters (1999)), is probably indicative of a loosarpting
between the gas and star formation in dwarfs, compared tartha
spiral galaxies.

Figure[11 shows the HI mass to light ratio for the FIGGS sam-
ple plotted as a function of the HI extentu/Du,. A trend of an
increase in the M;/Lg with an increase in the HI extent of the
galaxies is clearly seen. The best fit to the FIGGS samplerslagw
a solid line gives

M

log( = HI

) 4+ (—0.43 £ 0.08) 2
van Zee et al.(1995) from a HI mapping of a sample of low lumi-
nosity galaxies also found an evidence of an extended Hhefde
high Mur/Lg galaxies.

Figure12 shows M: /Lg for the FIGGS sample as a function

) = (1.31 % 0.18)log(2
DHo

, ﬁ“ SEn
H
<] H P
o

20 40 60

i, (deg)

80

Figure 7. A comparison of the morphological optical and HI inclinatiof
the FIGGS sample. The solid lines shows the case when thethodtions
are the same.

of Mg. The same quantity for several other spiral and dwarf galax-
ies, spanning a range in absolute B magnitude from M—23

to Mg ~ —9 is also plotted. The sample from which these galax-
ies have been drawn are listed in the figure caption. The galax
in FIGGS sample with TRGB distances are shown as solid sircle
whereas the remaining FIGGS galaxies are shown as opea<ircl
The solid line shows an empirically determined upper empelor
Mur/Lg as a function of a M from|Warren et al. (2007). This up-
per envelope can be interpreted as a minimum fraction ofatfaé t
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Figure 8. The histogram of the extent of the HI disk (measured gt;N=
1 x 109 cm~2), normalised to the Holmberg diameter for the FIGGS
sample.
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Figure 9. The HI mass for the FIGGS sample versus the HI diameter (mea-
sured at Nir ~ 1019 cm~2). The solid line represents the fit to the data
points. Galaxies in FIGGS sample with TRGB distances are/stas solid
points, while the remaining galaxies in the sample are shasvapen cir-
cles.

baryonic mass which needs to be converted into stars in doder
a galaxy of a given baryonic mass to remain gravothermadly st
ble (Warren et al.| (2007)). It is interesting to note thateptcfor
And IV, all FIGGS galaxies lie much below this upper envelope
This implies that these galaxies have converted much moyehs
into stars than the minimum required for remaining stabiethls
context, it is interesting to note that the average gasitmador the
FIGGS sample is 0.7. Thus, for the majority of the dwarf geax
in our sample, the baryonic mass is dominated by gas, rdther t
stars.
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Figure 10. The HI mass for the FIGGS sample versus the Holmberg diam-
eter. The solid line represents the fit to the data pointsaxéed in FIGGS
sample with TRGB distances are shown as solid points, wiéeg¢maining
galaxies in the sample are shown as open circles.
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Figure 11. The log of HI mass to B band light ratio for the FIGGS
sample plotted as a function of the extent of the HI disk (mest$ at
Nur ~ 1 x 10 cm~2) normalised to the Holmberg diameter. Crosses
show three additional galaxies from the literature withhhigz/Lg and
extended HI disks, UA292 (Young et al. 2003), ESO215-G?004&r(en et

al. 2004) and DDO 154 ( Carignan & Purton 1998).

In order to investigate the environmental dependence dfithe
content for FIGGS galaxies, we plotdyl/Lg for FIGGS sample
as a function of tidal index (TI) (Figule'13). Some additibgas
rich galaxies with known HI extent are also plotted in the fega’|
is taken from Karachentsev et al. (2004) and it represestotial
mass density around a given galaxy, estimated using a largple
of galaxies within~ 10 Mpc of the Milky Way. A negative value of
Tl for a galaxy indicates that the galaxy is isolated, whe@aos-
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Figure 12. The log of HI mass to light ratio vs. B band absolute mag-
nitude. Galaxies from FIGGS sample with TRGB distances hosve as
solid points whereas the remaining FIGGS galaxies are slka@wopen cir-
cles. Crosses are galaxies from Warren et al.(2007) andi tsisingles from
Verheijen (2001). The solid line marks the locus of an uppee®pe for
the H | mass-to-light ratio at a given luminosity from Warmeral.(2007).
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Figure 13. The log of HI mass to light ratio as a function of the tidal
index for the FIGGS sample. Additional galaxies from litera with high
Mur/Lp are also marked in the plot.

itive number indicates that the galaxy is in a dense enviemim
Figure 18. shows that most of the FIGGS galaxies are in lassade
environments, and that all the galaxies with highuMLg (i.e >
2.5) have negative tidal index i.e are isolated. Figuie bistithe
HI extent of the FIGGS sample, normalised to the optical (kol
berg) radius, plotted as a function of Tl. As seen in the figtire
galaxies with very extended HI disk®fi1/Duo, > 5.0) are iso-
lated.

To summarize, we have presented the first results from the

L . 4
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Figure 14. The HI extent of the FIGGS sample (normalised to the Holm-
berg radius) plotted as a function of the tidal index for th&é S sample.
Additional galaxies from literature with very extended Hsks viz. DDO
154 and ESO215-G?009 and are also marked in the plot.

Faint Irregular Galaxies GMRT Survey (FIGGS). FIGGS is géar
imaging program aimed at providing a comprehensive anisstat
tically robust characterisation of the neutral ISM projeesiof ex-
tremely faint, nearby, gas rich, dirr galaxies using the GMRhe
GMRT HI data is supplemented with observations at other wave
lengths. The HIl images in conjunction with the optical dattle
used to investigate a variety of scientific questions incgdhe star
formation feedback on the neutral ISM, threshold for stamfa-
tion, baryonic TF relation and dark matter distributionamwimass
galaxies. The optical properties of the FIGGS sample, GMBT o
servations and the main science drivers for the survey a@ited.
The GMRT integrated HI column density maps and the HI spectra
for the sample galaxies are presented. The global HI priegenf
the FIGGS sample, derived from the GMRT observations, agid th
comparison with the optical properties of the sample gaksre
also presented. A detailed comparison of the gas distabpkine-
matics and star formation in the sample galaxies will be gortex

in the companion papers.
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