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Summary. The neutral hydrogen has been mapped in the field of
the elliptical galaxy NGC 1052 with the Nangay radiotelescope.
An H1 emission has been detected at ten positions, including the
centres of NGC 1035, 1042, 1047, and 1052.

The galaxy NGC 1042 has been resolved (half power H1 size of
about 3') and a rotation is apparent along the E-W direction.
NGC 1035 has an H1 emission at a velocity lower by about
150 kms~! from that of the other galaxies and no confusion can
be suspected. ’

We confirm the previous H1 detections for NGC 1052 and the
separation in two velocity components. The narrow low velocity
feature is also observed at the position of NGC 1047. This gas
could be explained in terms of an interaction between NGC 1042
and NGC 1052. From the wide high velocity component we derive
a ratio of the H1 diameter to the optical one of about 1 which
reveals a large H1 extent. A systematic velocity shift, of about
160kms™?, is measured along the E-W direction, near the major
axis, that is not consistent with some previous results.
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1. Introduction

The elliptical galaxy NGC 1052 has been detected in the H1line of
neutral hydrogen by Fosbury et al. (1978) and Knapp et al
(1978b). This galaxy is located at about 10’ to the east and 11’ to
the north of the large spiral galaxy NGC 1042. Owing to this fact,
one may suspect a possible confusion for the 10’ beamwidth of the
NRAO 300-ft telescope and the 15’ beamwidth of the Parkes 64-m
telescope. Knapp et al. discussed the results obtained by Shostak
(1975) on NGC 1042 and concluded that a confusion was highly
improbable. Fosbury et al. observed NGC 1042 at its optical
centre and at several adjacent positions; they concluded that
NGC 1042 was unresolved by the 15’ beam of the telescope and
that it could not account for the emission observed at the position
of NGC1052. They found also some indication for an extended
H 1 distribution in NGC 1052.

Later on, Reif et al. (1978), using the 100-m telescope at
Effelsberg (HPBW =9’) observed NGC 1052 at its optical centre
and at several adjacent positions. In all the spectra they found a
narrow component which cannot be produced by telescope
sidelobes and might be an extension of the spiral galaxy
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NGC 1042 itself. The H1 gas associated with NGC 1052 seems to
have a half-power extent <4’ and to be rotating around an axis
oriented nearly east-west, which differs from the minor axis of the
light distribution by about 54°. A similar result was found by
Knapp et al. (1978a) in NGC4278.

In order to gain some insight into the relation between these
two galaxies and the distribution of the interstellar gas in them, we
have mapped the neutral hydrogen in the field of these two
galaxies with the Nangay radiotelescope, which gives a higher
resolution along the east-west direction.

II. Observations

The observations were carried out with the Nangay radio-
telescope (HPBW =4’ E—-W and 22’ N-S). The 21-cm H1 line has
been observed at the optical positions (Gallouét et al., 1975) of the
galaxies NGC1035, 1042, 1047, and 1052. NGC1042 and
NGC 1052 were also observed at adjacent positions along the
E-W direction (Fig. 1).

A set of 15 adjacent channels with full half-width and spacing
63.5kms ™!, centered at the galaxy optical velocity was used. The
total system temperature was about 120 K. The usual on-and-off
observing procedure was used.

The observed 21-cm line profiles are given in Figs. 2-5. Only
first order straight line fits to the baseline were used.

The optical and neutral hydrogen parameters are given in
Table 1. The H1 parameters are obtained through the procedure
described by Gouguenheim (1969).

The total apparent magnitudes B, corrected for absorption,
and the face-on photometric diameter D, are taken from the RC2
(de Vaucouleurs et al., 1976). The distance has the value 19.2 Mpc
adopted by Knapp et al. (1978b), from the Cetus I cloud
membership (de Vaucouleurs, 1975) and H,=75kms ™! Mpc™1.

III. Discussion

1. NGC1042

This Scd galaxy is located at 102W and 10'7S from NGC 1052
(Fig. 1). The neutral hydrogen has been detected at the optical
centre and at two adjacent positions; moreover a small signal is
suspected at 8 W (Fig. 3).

The H1 distribution is resolved by our beam and it appears
quite symmetrical with respect to the centre. The E-W Hi1
diameter corrected for beam effect (Bottinelli, 1971) is equal to 3".
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Fig. 1. Positions of the observed H 1 profiles on the sky represent-
ed by + or O to indicate H1 detection or not, respectively. The
galaxies are schematically outlined according to their apparent
dimensions (in the 25 magarcs~2 brightness level system)
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Fig. 2. 21-cm line profile in 1072 Wm~2Hz™! versus radial

velocity given in terms of the redshift with respect to the Sun in
kms™!, for the centre of NGC 1035

From the apparent photometric diameter (Holmberg, 1958) and
the position angle 94° (Danver, 1942), it results an Hi1 to
photometric diameter ratio of about 0.5 ; this result is in the range
of values to be expected for Scd galaxies (Bottinelli, 1971). Note
that the position angle of the fainter isophotes appears to be
nearly zero on the photograph obtained by Fosbury et al.; so the
value 0.5 should be considered as a lower limit.

The three line profiles (Fig. 3b—d) exhibit a clear systematic
shift, which is an indication of the internal rotation of the galaxy;
the western part is receding and the eastern part is approaching by
+32kms~! along the line of sight with respect to the centre. The
rather face-on orientation of the galaxy (i=34°) explains the
relatively low shift observed along the line of sight.

2. NGC 1052

The mean integral H1 line profile of this elliptical galaxy has been
reconstituted (Fig. 5f) from individual profiles (Fig. 5a—e) and it is
in good agreement with the line profile obtained by Knapp et al.
(19780b).

The shapes of the line profiles (Fig. 5a—e) obtained at the
various positions confirm the overall features already discussed by
Fosbury et al. and by Reif et al, ie. the presence of a narrow
component centered around the velocity of NGC 1042 and of a
wide component approximatively centered on the elliptical galaxy
NGC 1052. Note that no detection was obtained here at 8’ to the
east from NGC 1042, a point which is located at about half a
beam to the west and half a beam to the south of NGC 1052 (Fig.
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Fig. 3a—e. 21-cm line profiles (same units as in Fig. 2) obtained on
NGC 1042 at several positions along the E-W direction for the
beam centered a at 8’ E from the centre, b at 4' E, ¢ at the centre, d
at4' W, eat 8 W

N 1047
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Fig. 4. 21-cm line profile (same units as Fig. 2) at the centre of
NGC 1047

1); thus the detection obtained at half a beam to the west of
NGC 1052, along the E-W direction, is undoubtedly entirely due
to NGC1052.

The present study shows that the narrow component which is
present in all the profiles, appears at a velocity which is compara-
ble to the velocity observed in the eastern part of NGC 1042 ; no
clear velocity shift of this component is observed along the E-W
direction.

This study brings also to light a systematic velocity shift along
the E-W direction. Owing to the difficulty to separate the two
components, only a rough estimation of the central velocity of the
wide component has been made (Fig. 5a—e) that suggests a
systematic rotation within NGC 1052, the eastern part being
receding and the western part approaching, with respect to the
centre; the amplitude of the velocity shift is of the order of
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160kms~*. This result was unexpected from the study by Reif et
al. (1978), since they suggest that the H1 gas in NGC 1052 is a
rotating system with a nearly E-W axis of rotation. Fosbury et al.
(1978) obtained a velocity structure in the emission lines along the
minor axis (PA=30°) over the 20" central part of the galaxy, with
an amplitude of 260+30kms~!. Schechter and Gunn (1979)
indicate a marginal evidence of rotation (V,,, <20kms™?') near
the minor axis, but they measured a greater rotation (V.
=100kms~!) along the major axis (PA =120°). It is worth noting
that the sense of this rotation is opposite to the one suggested from
our Hi result. All these results confirm that the stars and the gas
within NGC 1052 have not the same dynamical behaviour, as
previously noted by Reif et al. Note also that the Hi de-
terminations of the systemic velocity of NGC 1052 appear to be
higher than the optical one (see data given in Table 1) as
previously mentioned by Fosbury et al. However the recent
optical determinations by Schechter and Gunn (1979) appear to
be more comparable with the H1 determinations.

From the H1 fluxes attributed in each profile to the wide
component, it results a half-power E-W size of the Hr1 distri-
bution, corrected for beam effect, equal to 4'4. Although some
uncertainty remains upon this determination, owing to the diffi-
culty to separate the two components, it could hardly be lower
than 3'; this result agrees with the estimation of an half power size
<4’ obtained by Reif et al.,, and confirms that the extension of the
Hi1 gas is wide. Our H1 estimation leads to a value of about 1 for
the ratio of the H1 diameter to the optical one (Holmberg, 1958).
Similar large values have been found for the elliptical galaxies
NGC4278 /(Knapp et al, 1978a), NGC4636 (Bottinelli and
Gouguenheim, 1978) and NGC3962 (Bottinelli and
Gouguenheim, 1979).

3. NGC 1047

The SO galaxy NGC 1047 is given as a member of the Cetus I
cloud of galaxies. It is located at 81 W and 6’5 N from the centre
of NGC 1052 (Fig. 1) and its radial velocity is unknown.

Figure 4 shows a narrow emission around the velocity
1340kms~!. However this emission can hardly be attributed to
NGC 1047 itself for the following reasons.

First, NGC 1047 is seen rather edge-on (i=67°), with an axis
ratio of 0.42; we expect thus to observe a relatively wide line
width. Secondly, the H1 mass to luminosity ratio is high for a S0
type galaxy. Finally we note that the H1 velocity is quite similar to
that observed for the narrow component in the profiles of
NGC 1052.

For all these reasons we suggest that there exists in the vicinity
of NGC 1042, 1047, and 1052 an extended gas cloud, possibly an
extension of NGC 1042, rotating with the galaxy NGC 1042, with
a low internal velocity spread, which could be related to a tidal
interaction between the galaxies NGC 1042 and 1052. It could
then be assumed that the unusually large H1 content of the
elliptical galaxy NGC 1052 has been recently accreted. A similar
explanation was given by Knapp et al. (19784a) in the case of the
elliptical galaxy NGC4278.

4. NGC 1035

The Sc galaxy NGC 1035 is also given as a member of the Cetus I
cloud of galaxies; it is located at 24’ W and 7’3 N from NGC 1052
(Fig. 1). Its H1 emission is well separated from that of the
neighbouring galaxies (NGC 1042, 1047, 1052) and no confusion
can be suspected.
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Fig. Sa—f. 21-cm line profiles (same units as Fig. 2) obtained on
NGC 1052 at several positions along the E-W direction for the
beam centered a at 4' E from the centre, b at 2' E, ¢ at the centre, d
at 2’ W, e at 4 W. The arrows indicate the H1 velocity of the wide
component. f represents the mean integral profile of NGC 1052
from the 2 profiles obtained by adding the above individual
profiles (i) b and d (+) and (ii) a, ¢, and e (O)

1V. Conclusion

The H1 emission from the spiral galaxy NGC 1042 has been
resolved and reveals the rotation within the galaxy. The Hi1
emission detected at several positions in the field of the elliptical
galaxy NGC 1052 confirms that the neutral hydrogen previously
observed in the direction of NGC 1052 by Knapp et al. (1978b),
Fosbury et al. (1978), and Reif et al. (1978) is unambiguously
associated with this galaxy. It confirms also the existence of two
components. The first one is narrow and has the same velocity
than the eastern part of the spiral galaxy NGC 1042 on the side
near to NGC 1052. It shows no rotation and cannot be accounted
for by some confusion due to the neighbour spiral. It could be
explained in terms of an extension of NGC 1042 in the direction of
NGC 1052, a kind of bridge resulting possibly from a tidal
interaction between the galaxies. The narrow feature observed at
the same velocity at the position of NGC 1047 could also fit this
scheme.

We confirm that the second spectral component observed for
NGC 1052 is wider and is associated with the elliptical galaxy.
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Table 1. Optical and H1 parameters for the observed galaxies

1 NGC1035 NGC1042 NGC1047 NGC1052¢
2 Type 5 6 0 -5

3 Do () 19 4.7 13 29

4 B 12.49 11.16 13.86 11.21
5i(%) 69 34 67 50

6 V(kms™') 1210+ 20* 1369 4-20° 1340+ 30° 1590+ 30°
7 AV (kms™!) 200+ 30 120+30 150450 540+ 100
8 Fy(10°MoMpc™2)  2.7+0.4* 124+1.5° 1.42+0.2° 1.50+0.4°
9 M, (10° M) 0.98 4.59 0.52¢ 0.55

10 My/Ly(Mo/Lo) 0.18 0.25 0.34° 0.03

Line 2: Morphological type numerically coded according to de Vaucouleurs et al. (RC2,
1976)

Apparent diameter at the 25 magarc s~ 2 brightness level reduced to galaxy pole
and zero inclination (RC2)

Total B magnitude reduced to the galactic pole and zero inclination and red-

shift (RC2)

Line 3:

Line 4:

Line 5: Inclination of the plane of the galaxy upon the plane of the sky.

Line 6: Systemic HI radial velocity with respect to the Sun and its mean error

Line 7: Width of the observed line profile at the 20 % level corrected for bandwidth

Line 8: Hi flux and its mean error

Line 9: Mass of neutral hydrogen

Line 10: Ratio of the H1 mass to the corrected B luminosity (using an absolute B magnitude

for the Sun = 5.41)
®  Shostak (1978) obtained V'=1234 and Fy=3.940.6. Note that the optical velocity
(13224+27) quoted in RC2 is higher
> Shostak (1975) and Fosbury et al. (1978) obtained V' =1368 and 1374+11, F,=10.5
and 12.2, respectively
¢ Hi emission not attributed to the galaxy
4 Hi data correspond to the large component alone
¢ Other HI1 determinations are: 1540+40 (Fosbury et al.,, 1978), 1520410 (Reif et al.,
1978); optical ones are: 1439 +22 (RC2), 1471 414 (Sargent et al., 1977), 1407 + 10 (Fosbury et
al., 1978), 1475 and 1462 [possibly underestimated by 50 km s~ !; Schechter and Gunn (1979)]
! The integral Hi flux, including the narrow component, is equal to 2.7+0.7 which is in
good agreement with the values 2.2+0.7, 2.8 (+0.8-1.7), and 1.840.2 given by Knapp et al.

(1978b), Fosbury et al. (1978), and Reif et al. (1978) respectively

Our study suggests a systematic velocity shift along the E-W
direction with an amplitude of about 160 kms™!, which is not in
agreement, with the N-S dynamical axis obtained by Reif et al.
(1978) with a total velocity variation of about 110kms~! along
the N-S direction. This discrepancy could be due, as noted by
these authors, to the effect of beam smearing on radial velocities ;
this effect was particularly strong for the Effelsberg telescope
(HPBW =9’), because no extension of the H1 distribution was
detected. It is also important (in the N-S direction) for the
Nangay telescope (HPBW =4'x 22'). However our observations
suggest an half intensity H1 extension in NGC 1052, equal to
about 4'4; that leads to an H 1 to optical diameter ratio of about 1,
which is rather large for an early-type galaxy but in the range of
values previously found for other elliptical galaxies such as
NGC4278, 4636, and 3962. Comparison with optical studies
shows that the star and the gas components within NGC 1052
have different rotational properties.

A higher resolution study of the field around these two
galaxies would be of course appropriate in order to precise, in
particular, the shape of the H1 distribution in both NGC 1042 and

1052 and the possible bridge connecting these two galaxies. It
could also settle the problem of the rotation axis of the neutral
hydrogen in NGC 1052.
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