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Abstract. In this paper we present new HI observations with high velocity resolution for 104 nearby narrow-line galaxies with
half power line widths smaller than 50 km s−1 most of which are well approximated by a Gaussian. TheFWHM line width of
30 of these integrated HI profiles is less than 25 km s−1. We present global parameters of these nearby galaxies and discuss the
size dependence, the luminosity dependence, and the dependence of these parameters with the observed line width. Our sample
essentially is a subsample of the Local Volume (i.e. galaxies within 10 Mpc) with declinations≥−30◦ and only a few galaxies
at greater distances. It is described by the following median values of global physical parameters: total absolute blue magnitude
MBt = −12.85; linear diameterA0 = 1.63 kpc (this corresponds to the de Vaucouleurs diameterD25); half power line width
Wc = 29 km s−1; total HI massMHI = 2× 107 M�; distanceD = 5.1 Mpc; HI mass-to-luminosity ratioMHI/LB = 0.9 M�/L�;
total mass-to luminosity ratioMt/LB = 2.9 M�/L�.
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1. Introduction

Since the early days of extragalactic spectroscopy it has been
known that disk galaxies are dominated by rotation. A spread in
observed line widths, i.e. half power line widths of integrated
HI profiles or profiles from slit spectroscopy along the major
axis of galaxies, from smaller than 50 km s−1 to several hun-
dred km s−1, has been observed. However, the number of ob-
served narrow lines has been small in the past. For example, the
first systematic catalog of nearby galaxies (v0 ≤ 500 km s−1)
by Kraan-Korteweg & Tammann (1979) contained 54 galax-
ies with line widths smaller than 50 km s−1 out of 179 galax-
ies. These numbers do not contain the faint dwarf spheroidals
which are not accessible to spectroscopic emission line obser-
vations due to their low gas content.

In our HI line search for nearby dwarf galaxy candidates
(Paper I to Paper IV) we used a velocity resolution of 6.2 km s−1

(or 10.4 km s−1 after Hanning smoothing if applied). This reso-
lution resulted from a setup of the autocorrelator optimized for
velocity coverage and sensitivity. For the most narrow profiles
observed, this yielded only two or three data points per pro-
file, which does not allow a determination of the profile shape.
Spikes of radio interference may be mistaken as narrow emis-
sion profiles. In order to confirm the detection of these narrow
lines and to study their line shapes we repeated HI observa-
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tions of those galaxies with half power line widths smaller than
50 km s−1. Using a velocity resolution of 1.4 km s−1 (2.4 km s−1

after Hanning smoothing if applied) we have at least 10 chan-
nels with HI emission to describe the line shape; this allows
us to simulate the line shape numerically. It turned out that
nearly all galaxies in this sample could be approximated by a
Gauss-like function. Hence, the Gauss fit was used to derive
the systemic velocity and the half power line width for all pro-
files. All narrow line features observed earlier with coarse ve-
locity resolution could be confirmed and their profile parame-
ters could be measured with much better precision.

In this paper we present the HI observations for
104 narrow-line galaxies in Sect. 2. The data and derived pa-
rameters are discussed in Sect. 3. Deriving the total mass will
be discussed in Sect. 4 followed by a discussion in Sect. 5.

2. Observations
Observations were performed with the 100-m radio telescope
at Effelsberg which has a half power beam width (HPBW) of
9.3′ at the wavelength of 21-cm. A dual channel receiver was
followed by a 1024 autocorrelator which was split into four
banks of 256 channels each. A bandwidth of 1.56 MHz yielded
a channel separation of 1.2 km s−1 (a velocity resolution of
1.4 km s−1 (2.4 km s−1 after Hanning smoothing)). The sys-
tem noise was around 30 K. Using such a narrow bandwidth
resulted in rather flat baselines even in daytime. Observations
were performed in the total power mode (ON-OFF) combining
the source position with an empty field generally 5 min away
in RA.
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Fig. 1.HI profiles of the dwarf galaxies of our narrow line sample and their Gauss fits. The profiles are arranged in ascending RA starting at the
top left corner. The flux scale is in Jy, the heliocentric radial velocity (optical convention) in km s−1. The velocity resolution of most spectra is
1.4 km s−1. The profiles of KK 17, KKSG 6, D564-08, D565-06, KKH51, U5186, KK151, and KK152 have been Hanning smoothed (velocity
resolution 2.4 km s−1).

The Toolbox software of the MPIfR has been used for
the data reduction and presentation. The resulting HI profiles
are presented in Fig. 1. In general the signal-to-noise ratio
is high for the observed HI profiles. The ON-OFF observing

procedure reduced the local HI emission around 0 km s−1 to a
weak and narrow residual spike. However, for galaxies in the
zone of avoidancein the Galactic plane the HI emission itself
and its changes are stronger than elsewhere. Here the higher



W. K. Huchtmeier et al.: Nearby narrow line galaxies 485

 U3817 

 400  480  560

0.00

0.10

0.20

0.30 U3860  

 240  400

0.00

0.10

0.20

0.30 CGCG87-3

 240  320  400

0.00

0.06

K52    

 80  160

0.00

0.08

0.16

 1426  3  1   8: 29: 33.7   66: 21: 10.1 

U4459   

KM/S

 0.0  80.0  160.0

0.000

0.200

0.400

0.600

U4483   

 80  160  240

0.00

0.20

0.40 kk69 

 400  480  560

0.00

0.08

0.16 D564-08 

 400  480  560

0.00

0.02

0.04

KKH46  

 560  640  720

0.00

0.10

D565-06 

 400  480  560

-0.01

0.00

0.01

KKH51   

 480  560  640

0.00

0.04

KKSG13   

 100  150  200

0.00

0.20

0.40

 HoI  

 80  160  240

0.00

0.80

 U5186  

 480  560  640

0.00

0.04

U5209   

 400  500  600

0.00

0.02

0.04
LeoA    

 0  80

0.00

1.60

Sextans B    

 240  320  400

0.00

0.80

1.60
KKSG17   

 400  480  560

0.00

0.04

U5428   

-240 -160 -80

0.00

0.03

0.06
U5423   

 200  400  600

0.00

0.06

Antila  

 300  400  500

0.00

0.10

KKSG19  

 500  600  700

0.00

0.05

0.10
KK94    

 720  800  880

0.00

0.03

0.06  U5889  

 480  560  640

0.00

0.08

0.16

K73     

 80  160  240

0.00

0.04

U6456   

-200 -150 -100

0.00

0.08

0.16

KK106   

 480  560  640

0.00

0.01 U6541   

 200  300  400

0.00

0.05

0.10

KKH70   

-240 -160 -80

0.00

0.03

0.06 KKSG25  

 1120  1200  1280

0.00

0.03

0.06 KK109  

 160  240  320

0.00

0.02

0.04 KKSG26  

 1680  1760  1840

0.00

0.02

0.04

 0.060

Fig. 1. continued.
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Fig. 1. continued.
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Fig. 1. continued.

velocity resolution helped in separating the HI emission of a
given galaxy from the Local HI. There is still some blending of
the Local and the galactic HI emission on the low velocity side
of a few galaxies like DDO 53, Cassiopeia 1, KKH 12, Leo A,
and KKR 55.

Some low level radio frequency interference (RFI) is
present at the Effelsberg site producing occasionally spikes
in the observed 21-cm band. Even if the RFI occurs within
the velocity range of the HI emission of a given galaxy this
is not essential for deriving observational parameters, see e.g.
KK 148, KK 152, UGC 7584. These spikes generally disappear
after Hanning filtering.

3. The data

In Table 1 we give the galaxy name in Col. 1 followed by
the 1950.0 position in Col. 2. The integrated HI flux (line in-
tegral in Jy km s−1) in Col. 3 is followed by the maximum
flux density and its error in mJy (Col. 4), the heliocentric sys-
temic velocityVh and its error (Col. 5), and the half power line
width and its error (Col. 6). The distance and a code for the
method used is given in Col. 7; here the code (with the esti-
mated error of the method in parantheses) means c= cepheids
(10%), r= red giant branch stars (12%), s= surface brightness
fluctuations (15%), m= group membership (20%), b= bright
stars (25%), t= Tully-Fisher relation (30%), h= Hubble dis-
tance (ca. 30%) assumingH0 = 70 km s−1 Mpc−1. The absolute
magnitude follows in Col. 8 (the total blue apparent magni-
tude was corrected for Galactic absorption following Schlegel
et al. 1998). The relative HI content normalized by the total
blue luminosity,MHI/LB in solar units, follows in Col. 9. The
integrated HI mass and the total mass were calculated as in
Paper III, i.e.

MHI/M� = 2.356× 105 D2 LIHI , (1)

whereD is the distance in Mpc andLIHI the line integral (inte-
grated HI flux) in Jy km s−1, and

Mt = 0.83× 104 a W2
c,50 D, (2)

wherea is the optical diameter (D25) in arcmin,D the distance
in Mpc andWc,50 the observed half power line width corrected
for instrumental broadening but not for inclination.

The “total” mass-to-luminosity ratio in solar unitsM/LB

follows in Col. 10. Comments are given in Col. 11.

We admitted galaxies with line widths slightly larger than
50 km s−1 when this limit was within 3 times the r.m.s. error
of the line width. Tifft & Huchtmeier (1990) compared HI data
from the 100-m radio telescope at Effelsberg and the 91-m ra-
dio telescope at Green Bank and discussed systematic errors
due to the observing procedure and the data reduction soft-
ware. For narrow profiles they deduce systematic errors smaller
than 0.1 km s−1, the same is true for pointing errors. Values in
Cols. 4 to 6 of Table 1 are the result of a Gauss-fit procedure
with stable results in the presence of noise.

Viewing the HI profiles in Fig. 1 it is obvious that most
of them are fitted well by a Gaussian curve. A few excep-
tions are noticed among the brighter galaxies in our sample.
Asymmetries with respect to a Gauss curve are observed for
the galaxies UGC 1176, Cassiopeia 1, DDO 165 (UGC 8201),
and in the faint Pegasus dwarf irregular galaxy DDO 216. This
might partially be due to structure in the HI distribution.

Significant deviations from Gaussian curves were also
noted in KK41 (CaṁA), UGC 5889, UGC 8651 where we ob-
serve a rudimentary double peaked profile typical of spiral
galaxies.

For most galaxies the integrated HI flux given in Col. 3 of
Table 1 should be the correct value as the median apparent blue
diameter of this sample is only 1.2 arcmin, which is small com-
pared to the main beam (9.3 arcmin HPBW). The range of ap-
parent blue diameter is from 0.4 arcmin to 5.1 arcmin. There
are nine galaxies with apparent blue diameter larger than
2.4 arcmin, up to about 5 arcmin for the Pegasus dwarf irregu-
lar, Leo A, and Sextans B. For these galaxies our observations
will not provide the total integrated HI flux (Broeils & Rhee
1997).

Only few of the galaxies in this sample have been observed
before with higher velocity resolution and higher spatial reso-
lution. VLA observations of LGS-3 (Young & Lo 1997) with
a velocity resolution of 1.28 km s−1 and a spatial resolution
from ∼36′′ to ∼64′′ yield an HI extend of∼6 arcmin. Hence
the tapering of the Effelsberg beam yields an integrated HI flux
about 30% lower (i.e. 1.7 Jy km s−1) compared to 2.7 Jy km s−1

observed with the VLA. The agreement of the derived sys-
temic radial velocities is excellent,−286.5 ± 0.3 km s−1 and
−286.5± 0.25 km s−1 (VLA).

VLA observations of faint dwarf galaxies by Lo et al.
(1993) yield similar integrated fluxes for the galaxies in
common except for Leo A for which they derive an HI extent
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Fig. 2. The linear extentA0 in kpc (corresponding to the de
Vaucouleurs diameterD25) is plotted versus the absolute blue mag-
nitudeMBt of the galaxies of our sample. It is obvious that the smaller
the galaxies, the fainter they are.

of ∼7 arcmin and an HI flux of 68.3 Jy km s−1 compared with
the 48.3 Jy km s−1 observed with the 100-m radio telescope.

4. Total mass

In their study of theHI structure of nine intrinsically faint
dwarf galaxiesbased on VLA observations, Lo et al. (1993)
found that tiny dwarf galaxies fainter than about−13 MBt show
little sign of rotation, typicallyVrot sini ≤ 5 km s−1. In these
galaxies the rotational velocity is less than the three dimen-
sional random velocity dispersion. More massive dwarfs, like
Holmberg I and Cas 1, definitely are dominated by rotation. In
the case of a system with chaotic motion dominating rotation,
such as the HI in faint dwarf galaxies, one can apply the Virial
theorem on the mass determination. Here we assume the HI gas
in a steady state within the gravitational potential.

From their HI maps Lo et al. could derive the velocity dis-
persion at different points in the galaxy and measure the HI
extent to derive the total mass applying the Virial theorem. For
the present data we only have the integrated HI profiles and
cannot separate rotation from the velocity dispersion. We there-
fore normalized the expression for the total mass based on the
square of the observed line widthWc[km s−1], the angular ex-
tent a [′] of the galaxy and its distanceD [Mpc] by the total
masses derived by Lo et al. (1993) which yieldsMVT in solar
masses:

MVT = 1.48× 104 a D W2
c . (3)

This global value for the total mass is uncertain by a factor
of 2 at least. In view of this error and the uncertainty of the
inclination we used the same relation for the total mass we have
been using in previous papers of this series (see Eq. (2)).

Fig. 3. The linear extentA0 is plotted versus the HI half power line
width Wc (corrected for intrumental broadening). On average, small
galaxies are characterized by narrow lines.

5. Discussion

Given the relative resolution into stars of their optical image
and their different optical radial velocities eight (i.e. KKH 1,
KKH 26, KKH 37, KKSG13, KKH 70, KKH 75, KKSG 37, and
KKH 90) of the 104 observed HI profiles – mostly with nega-
tive radial velocities – have been considered to be of local ori-
gin (Galactic foreground), leaving 96 galaxies to be discussed
further.

Most of the galaxies in our sample are classified as dwarf
irregulars. There are a few late-type spirals and five dwarf
spheroidals classified as dSph or dSph/Irr. 30 galaxies have line
widths smaller than 25 km s−1.

Global parameters likeMBt, MHI, Mt, andA0 correlate with
each other as known from many studies of spiral and irregular
galaxies. In Fig. 2 we present a plot of the linear diameter ver-
sus absolute blue magnitude. This shows the range of size and
luminosity of galaxies in our sample.

For the tiny galaxies in our sample it is impossible to cor-
rect for inclination as inclinations derived from axial ratios are
extremely uncertain for galaxies with “irregular” structure. In
addition the intrinsic axial ratio probably increases with de-
creasing mass; this value is not well defined either.

For the larger galaxies in our sample the inclination may
be derived from the shape of the HI distribution assuming ro-
tation to be the dominant motion, as in Cas1. Here the mass-
to-luminosity ratioMt/LB increases by a factor of 2 when the
inclination is taken into account.

It is evident that very narrow line widths of the integrated
HI profiles are associated with small and faint galaxies. This is
demonstrated in Figs. 3 to 5 where the line widthWc is plotted
versus the linear extentA0 (Fig. 3), the absolute blue magnitude
MBt (Fig. 4), and the total HI massMHI (Fig. 5) of the galaxies
in our sample. The definite correlation of the line width with the
other global parameters yields the conclusion that the galaxies
with the smallest line widths in our sample are on average also



W. K. Huchtmeier et al.: Nearby narrow line galaxies 489

Fig. 4. The HI half power line widthWc (corrected for instrumental
broadening) is plotted versus absolute blue magnitudeMBt for the
galaxies in our narrow line sample. On average faint galaxies have
narrow line widths.

the smallest in linear size (Fig. 3), the faintest in absolute mag-
nitude (Fig. 4) and those with the smallest HI mass (Fig. 5).

The total mass-to-light ratioMt/LB is not correlated with
inclination, linar extentA0, HI massMHI or total massMt.

Since the earliest compilation of nearby galaxies (Kraan-
Korteweg & Tammann 1979) the number of nearby galaxies
has doubled and the number of gas-rich galaxies at the faint
end of the luminosity function increased by about the same fac-
tor. As the actual sensitivity for faint galaxies (optically and in
HI) is limited, we are by far not complete for the local volume
(≤10 Mpc).

6. Conclusion

In this paper we presented HI observations with high veloc-
ity resolution for 96 galaxies with line widths smaller than
50 km s−1. These dwarf galaxies have small apparent blue di-
ameters (median: 1.2 arcmin). The median values for linear ex-
tent (A0 = 1.63 kpc), absolute blue magnitude (MBt = −12.85),
and the integrated HI mass (MHI = 2 × 107 M�) show they
are dwarfish galaxies, indeed. Most profiles (except 5) could
be well approximated by a Gaussian function. The correlations
between global parameters (MBt, A0, MHI , Mt, andWc that have
been determined for spiral galaxies are seen to extend to the
faint end of the galaxy luminosity function.
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