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Abstract. We present proper motion measurements of priitial ones, so that one can get clear constraints on the birth
main sequence (PMS) stars associated with major star-formimgchanism.
regions of the southern hemisphere (Chamaeleon, Lupus, Upperin this work, we investigated the PMS stars of an extended
Scorpius - Ophiuchus, Corona Australis), situated in the galaegion of aligned molecular clouds and OB associations that
tic longitude rangé = 290° to ! = 360°. A list of PMS stars as includes the Chamaeleon, Lupus, Upper Scorpius - Ophiuchus
complete as possible was established based on the Herbig@amdl Corona Australis regions. This selected area is specially
Bell catalogue and many new catalogues like the PDS survieyeresting because the associations are close enough to the Sun
the catalogue of Herbig Ae/Be stars byéTht al. (1994), X- (100-150 pc), so that a refined kinematical study can be made.
rays surveys, etc. The measurements made use of public mateThe HIPPARCOS mission (ESA 1997) provided accurate
rial (mainly AC2000 andUSNO—-A2.0 catalogues) as well asmeasurements of positions, parallaxes and proper motions, for
scans oSERC-J Schmidt plates with th®1IAM A measuring OB stars brighter than V=10 mag, allowing to study the kinemat-
machine (Paris) and Valinhos CCD meridian circle observatioits of the same regions (de Zeeuw et al. 1999). Proper motions of
(Brazil). We derived proper motions for 213 stars, with an a@MS stars associated with these star-forming complexes, based
curacy of 5 to 10 mas/yr depending mainly on the difference oh HIPPARCOS data, were recently obtained (Frink ¢t al. 1998,
epochs between the position sources. The main characterigiesirauser & Brandner 1998, Wichmann et al. 1998, Bertout et
of the sample are discussed. We show that systematic motiah§1999), providing a first comparison of space velocities of
of groups of stars exist, which are not explained by the refleifferent groups of stars. However, since most PMS stars are
solar motion. fainter than the limiting magnitude of HIPPARCQOS, the total
number of measured PMS stars is still small.
Key words: astrometry — stars: kinematics — stars: pre-main In this work, we present proper motion determination for
sequence — Galaxy: open clusters and associations: genera13 PMS stars as faint as\16 mag lying in the galactic lon-
gitude rangeé = 290° to! = 360°.

In the following sections, we present the method used to
derive proper motions based on different combinations of first
and second epoch measurements, we discuss the quality of our
Analysis of the motion of pre-main sequence (PMS) stars arebults and present a first analysis of this large sample of proper
of related groups of young stars provide essential tests of stastions obtained for the PMS stars.
formation models. Different space velocities and velocity gradi-
ents of the stellar associations can be derived from the major star
formation scenarios, like sequential star formation, star form%t-
tion by high-velocity clouds, Gould’s Belt models, etc. Prop&For this work, we collected a list of well known and candidate
motion measurements of the members of these associations prpauri and Herbig Ae/Be (hereinafter HAeBe) stars as exhaus-
vide one way to discriminate among these predictions. The Pijve as possible for the studied regions in the literature (Alcal
stars are supposed to be sufficiently young to be very close1@gz; Alcak et al[1995; Bertout et dl. 1999; Brandner et al.
their birthplaces and to have velocities still very similar to tH€996; Casanova et al. 1995; Feigelson & Kriss 1989; Feigelson
et al[1993; Gauvin & Strom 1992; Gregorio-Hetem efal. 1992;

* Based on observations made & LiNHOS CCD Meridian Cir- Hz_irtigar 199B; Herbig & Bell' 1988; Krautter gt al. 1997; Mal-
cle. Based on measurements made WitA M A automatic measuring fait et al.[1998; Marraco & Rydgren 1981; Martet al 1998,
machine Preibisch et al_1998; Schwalitz 1977;éTat al["I994; Torres
** Table 4 is only available in electronic form at the CDS via anongt al.L1995; van den Ancker et al. 1997; van den Ancker et al.
mous ftp to cdsarc.u-strasbg.fr (130.79.128.5) or via http:/cdswehl898; Walter et al._1997; Wichmann et lal. 1997; Wilking et
strasbg.fr/Abstract.html al.[1992). With these data, we constructed an input catalogue

1. Introduction

ata
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containing about 680 stars with their approximate positions afble 1.Valinhos CCD meridian observations strips (1998-1999)
magnitudes. In this set of stars, we could identify and measure
proper motions of 213 PMS stars as faint asM mag. We amin  Qunae 5 Nobs.
also present, separately, measurements for 29 stars that ilerg  [hm] ]
previously considered as PMS, but subsequently classified dé-38 1625 —3906
ferently by Covino et al.[(1997) and Wichmann et al. (1999)539 1618 —3856
who did not confirm their PMS nature. These authors obtaing6l11 1651 —2404
high resolution spectra, and compared the Li line equivaleht50 1720 -—-2412
widths to those of the Pleiades stars, considered by them a89 1127 7639
frontier between PMS and non-PMS stars. 1039 1127 -7625
The proper motions were obtained from the comparisrm 43 1319 7639
between several sources including current epoch CCD merid-
ian observations performed at Valinhos Observatory (Viated@igble 2. SchmidtSERC-J plates measured
et al.[1999) and ol ERC—J Schmidt plates measured with
MAMA automatic measuring machine (Guibert et al. 1984umber  Epoch  «[J2000] & [J2000]

D WWo wo O

These data were combined with published positions extractpg 1976.255 110053 —75 17 43
from the following catalogues: AC2000 (Urban et[al. 1998aj3g 1976.252 120842 —75 1642
USNO-A2.0 (Monet[1998), HIPPARCOS and Tycho (ESAp40 1980531 131553 —751550
1997). One star had its proper motion obtained from a combirga7 1975.268 151509 —351107
tion of CCD meridian observation and a Digitized Sky Sufl/ey388 1974.474 153915 —351151
(DSS) image. 329 1978.331 153919 —-400943

330 1975.422 160522 —4008 07

517 1978.578 163303 —2506 17
2.1. CCD meridian observations 519 1976.411 1716 57 —2502 46

- . 1974558 180104 —250002
The most recent observations used here were obtained \@@é 1974460 185123 —3458 16

the Valinhos CCD meridian circle (Dominici et al. 1999) i

L . . . 1974.561 190727 —395516
1998 and 1999. This instrument is installed in Valinhos at thg; 1977528 191516 —34 5452
Abrahao de Moraes Observatory (Latitude€3°00'06”, Lon-
gitude+46°58'03") which belongs to the® Paulo University
— Brazil.

The CCD detector has 512x512 square pixels gfid{ 1 In this work, we observed seven strips in the Chamaeleon,
pixel = 1.5" square) and works in drift scan mode. In this modeypys and Upper Scorpius - Ophiuchus regions containing
the telescope is fixed and the electric charges are moved algighy PMS stars identified in the literature. The length in R.A. of
the columns of the CCD with the same velocity as the transge fields presented in Talile 1 was defined to ensure a minimum
which depends on the declination. For= 0° the integration of 20 reference stars in each strip, necessary for an accurate as-
time interval is 51 seconds. The observed field has thereforeaginetric reduction, and their coordinates were defined to have
arbitrary length in right ascension (typically one hour) and s 1ghe |argest number of PMS stars. In this table, we also present
wide in declination. The magnitude limit is about V=16.0 maghe central declination and the number of observations of each
The astrometric and photometric observational precisions dgy.
pend on the magnitude and in the best interdl (V< 14.0) Each star considered here was observed at least three times.
are, respectively, approximately050” in both coordinates and
0.05 magnitudes. At the detection limit, positional measure- ) )
ments are less accurate and the mean square error may réseh>chmidt plate material
0.100”. Observations are caroried outwith afilter CG49G38 ThirteenSERC-J 6.5° x 6.5° Schmidt plates have been digi-
(bandpass from 5200 to 68@), which is wider than Johnsontjzed at theM AMA measuring machine (Guibert et /al. 1984),
filter. Notwithstanding, the resulting magnitudes are close {ghich provides at the present time the most accurate measure-
the visual standard magnitude system (Dominici et al. 199%)ents (repeatability oi.4z:m). For each plate, a catalogue of
The final positions are obtained by a global reduction Procer y), flux and area has been produced for about 1 000 000 ob-
dure (Benevides-Soares & Teixeira 1992; Teixeira et al. 19%);3 detected.

Using the ACT (Ul’ban et al. 1998b) as the reference Catalogue. Each p|ate was then astrometrica”y reduced fr@n‘yc to

The data treatment is made by means of a software packgges) with reference stars from the ACT catalogue (Urban et al.

developed and maintained by J.F. Le Campion (Bordeaux Qig9gh). The mean residual of these reductions was about 0.25

servatory). in both coordinates. We give in Taljle 2 the list of BI8RC—J

plates used in this work to derive proper motions for the known
! The Digitized Sky Survey was produced at the Space TelescdpMS stars. In this table are shown the numbers of the plates,

Science Institute under US Government grant NAG W-2166. their observation epochs and their central coordinates.
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The Schmidt plates and Valinhos strips distribution in the For the remaining stars, the main reasons of their absence in
studied region of the sky are given in Fid. 1, along with theur final catalogue are that either their magnitudes laid outside
searched PMS stars from our input catalogue. the magnitude range covered by our data sources or the request
of a time basis longer than 20 years was not fulfilled.

The proper motion calculation was performed in the usual
way, via a weighted least squares method (Egs. 1 to 5).

For a good determination of proper motions, observations from
well separate epochs are needed. Unfortunately, the catalogye > p;t;

2.3. Other data

with the oldest mean epoch (AC2000, Urban et al. 1098a), gives’ — S opi (1)
positions for stars essentially brighter than V=12 mag. We in- S ips
cluded these positions in our calculations, when available. Faro = S 2)
fainter stars (\%12), proper motions have been determined over !
a shorter time interval and so with a degraded precision. One gf, = M (3)
these stars, Sz 108, although observed at the Valinhos observa- - Pi(ti —t0)?
tory, could not be found in the other catalogues. Its positionwgs _ R (4)
determined from the DSS (plate identification: 02F8, region:™® > opi
S330), using the IRAF software packages. 1

We also included many other available astrometric data%isa - S pi(ts — to)? ®)

from USNO—-A2.0 Catalogue (Monet 1998), Tycho and HIP-

PARCOS positions (ESA 1997) to better constrain the pl’Oﬂﬁﬁerepz = 2, andt; is the epoch of the posmon for a g|Ven
motion determination and to provide a larger number of Propgir; The same calculation holds for the declination.

motions. We have assumed the following precisions for the various
data :0 = 0.25” for AC2000, USNO-A2.0 an8ERC-J po-
sitions,oc = 0.001” for HIPPARCOS,c = 0.030” for Tycho
ando = 0.050” for Valinhos positions.

We present the precision of the derived proper motions with
From our initial sample of about 680 stars, we could measurarious material in Tablg 3, wherkt is the mean time basis for
accurate proper motions for 242 of them. These stars have mg-groups of sources given in column one, and N stands for the
nitudes within the range<6V <16. Proper motions have beemumber of stars whose proper motions were obtained from the
determined only when the time basis was longer than 20 yearsmbination of these sources.

In most cases this time basis was longer than 50 years, reach-We give in Tables 4 and 5 the derived mean positions and
ing in some individual cases more than 100 years. About Béoper motions forthe 213 PMS stars. Inthese tables, the objects
proper motions were determined with a time basis shorter thaare separated in T Tauri stars (Table 4) and HAeBe stars (Ta-
50 years. The mean time basis was 80 years. ble[F). Tabl€b lists the 29 non-PMS ROSAT stars in Chamaeleon

3. Proper motion determination
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Fig. 2. Comparison of our proper motions in right ascension (left panel) and declination (right panel) with HIPPARCOS ones.

Table 3. Evaluation of the precision of the proper motions

Sources At to Oay ou N
bl Il ["]  [mas/yr]

AEU 75 1948.33 0.144 4 46
AU 70 1935.00 0.177 5 48
ATU 91 1989.68 0.030 3 42
EUV 28 1996.11 0.048 7 25
AHTU 91 1991.25 0.001 3 20
AETU 91 1989.47 0.029 3 22
AHT 91 1991.25 0.001 3 7
AEHTU 91 1991.25 0.001 3 7
AEUV 98 1992.68 0.047 2 3
AE 75 1937.50 0.177 5 3
AEHT 91 1991.25 0.001 3 2
AEHTUV 98 1991.25 0.001 2 2
uv 28 1996.92 0.049 9 2
AHU 81 1991.25 0.001 3 2
AEH 78 1991.25 0.001 3 2
AH 85 1991.25 0.001 3 2
AHTV 98 1991.25 0.001 3 1
AHTUV 98 1991.25 0.001 3 1
AETUV 98 1991.66 0.025 2 1
ATUV 98 1991.83 0.025 3 1
AUV 98 1996.23 0.025 3 1
AT 91 1989.31 0.030 3 1
DV 23 1997.98 0.050 17 1

In 15° column A= AC200Q D = DSS, E = SERC~H = HIPPARCOS,
T = Tychg U = USNO-A2.Q V = Valinhos.

Tycho stars, Valinhos visual magnitudes are used. Otherwise,
magnitudes are taken from the literature, as indicated by the
references (Column 3) explicited at the end of Tdllle 6. For
stars RX J1621.4-2332ab and RX J25.3-2402 we give the B
magnitude from the AC2000. Magnitudes taken from reference
[10] are also B magnitudes.

Out of the 213 PMS stars studied here, 101 had no previous
determination of proper motion, as far as the consulted literature
is concerned, 81 of them had known proper motions from the
ACT and 41 from HIPPARCOS. In the last column of Tables 4,
Band®, additional references for other available proper motions
are provided. The proper motions in common with the ACT and
HIPPARCOS catalogues were used to externally evaluate the
quality of our results.

A comparison of the obtained proper motions with HIP-
PARCOS ones is presented in Hig. 2. We can notice the good
agreement between both sets of data. The mean dispersion of
the differences is 6 mas/yr, which is the best estimate of the ex-
ternal errors of our catalogue, concerning the bright PMS stars.
For the fainter stars, no catalogues for comparison were found
available.

We also compared our proper motions to the ACT ones in
order to evaluate the importance of the additiorB&fRC—J
plates and meridian observations to the material used by ACT.
The mean dispersion of differences is 3 mas/yr.

One should stress that the depicted comparison with HIP-
PARCOS and ACT is not completely independent, but is useful
for a first estimation of the coherence of our results.

and Lupus (see Sect. 2). In addition, a traditional separation%'yDISCUSSIOn

region was adopted.
In the second column of these tables, magnitudes are take proper motions in galactic coordinates of the measured PMS

preferably from Tycho catalogué’f). For the Valinhos non- stars, and in Figél#] &] 6 dfl — upper panels — zooms of the

We present in Fig3 a general view of the spatial distribution
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4 main star-forming regions studied in this work. In all theseMS stars of Upper Scorpius present negative radial velocities,
regions, a dominant orientation of the proper motions towardsile most of the stars in Chamaeleon present positive radial
smaller longitudes can be observed. This is in large part the efies (e.g. Gregorio-Hetem etial. 1992; Torres etal.[1995; Covino
fect of the reflex solar motion, as can be seen inghegersus et al. 1997).
wicosb graphs of the same regions (Figkl U/ b, 6 &n- lower Let us now comment on the average proper motion of the
panels). Since the effect of solar motion on the star proper nstellar groups. We already noticed that the average values are
tion depends on the distance of the stars, and the distancekfely explained by the reflex solar motion. However, they are
PMS stars are usually poorly known, we present in these figures entirely due to this effect or, in other words, intrinsic average
the reflex solar motion as a function of distance, from 50 to 2@@oper motion of the groups are detected. For instance, in the
pc. We assumed the basic solar motion, with compandnt 9 case of Lupus (our largest sample, [ig. 5), the center of mass of
km/s (directed towards the galactic cent&ty 11km/s W =6 the points in theg;cos(b), up) graph is about-£30,—9), which
km/s. The reflex solar motion depends also on the directionsafggests mean distance of about 85 pc, if we consider only the
the stars, and since some of the regions studied here have gigflex solar motion. However, the average distance of 14 stars
of several degrees, we present it for two extreme directionsdhthis group that have parallaxes from HIPPARCOS is 138 pc.
each field (except for Corona Australis, which is a small fieldJ.his suggests that the Lupus PMS stars have a mean intrinsic
In all groups, a number of stars are found to have proper nroper motion in the longitude direction of abagufcos(b) =
tions that lie well outside the average distribution. Notice thatl0 mas/yr.
some of these stars that can be seen inithg (aps (for Up- The Chamaeleon groupis peculiar, in that it seems to present
per Sco, Chamaeleon and Corona Australis) are absent fromtthie distinct kinematic groups, even after excluding the runaway
(uicos(b), up) graphs, due to the scale that we adopted. We castars. A group with proper motions close to abpytos(b) =
sider that these stars have a large probability of being recent0 mas/yr,u;, = —15 mas/yr, seems to be well behaved. Its
formed runaway stars and a possible explanation for themoisserved proper motion could be explained by the the reflex
the disruption of multiple systems. We cannot exclude the pamlar motion, if its distance is of the order of 70 pc. And in-
sibility of errors, like a wrong identification during the propedeed, some of the stars of this group have distances determined
motion determination process; however, note that some of the HIPPARCOS, and are not too different from this value (T
stars with anomalous proper motions are bright and were fouBta, 66 pc, RX J1158.5-7754a, 86 pc, RX J1159.7-7601, 92 pc,
in several sources (eg. HD 137727, HD 140637), which redudéb 104237, 116 pc). This group was already discussed by Ter-
the probability of an erroneous identification. ranegra et al. (1999); notice, however, that Bertout et al. (1999)
Disregarding the runaway stars, the groups of PMS staensider that the HIPPARCOS distance of T Cha is incorrect.
present proper motion dispersions of the order of 10 masAmother group of stars presents positive valuegpttonsider-
typically. This means that in a period of about one million yearably different from the reflex solar motion. Among these, only
the stars would move apart several degrees in the sky, and wdd@97300 has parallax measured by HIPPARCOS (187 pc).
look very dispersed. We must bear in mind, however, that part of Finally, we remark that in the studied regions, no systematic
this apparent dispersion may not be intrinsic, but due to the faifferences between the proper motions of T Tauri stars and
that the sun is approaching the group. For instance, most of the
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stars, the filled ones T Tauri stars.

of the candidates HAeBe stars included in our list.
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that might have triggered the star formation.

AcknowledgementsThe authors wish to thank Dr. M. Rapaport forAppenzeller I., Chavarria C., Krautter J., Mundt R., Wolf B., 1980,

Alcala J.M., Krautter J., Schmitt J.H.M.M., et al., 1995, A&AS 114,

109

helpful comments and Dr. J. Guibert for his help in finding and mea- A&A 90, 184
Bastian U., Mundt R., 1979, A&AS 36, 57

suring the SERC-J plates. We are grateful to Dr. R. NMeshr, for
his constructive suggestions on this paper. Special thanks are alsoBastian U., Bser S., 1993, PPM Star Catalogue. Vols. lll & IV, As-

tended to Mr. W. Monteiro, for his support concerning the observations. tronomisches Rechen-Institut, Heidelberg



1149

R. Teixeira et al.: Proper motions of pre-main sequence stars in southern star-forming regions
28 L | T T T -16.5 T T T
| TTauristars -~ - e T Tauri stars
|l o HAeBe stars '\.‘.
24 L — | o HAeBe stars
! S .
.-
L - @ -17.0 | . -
20 - . 4 L
L o200 o
= 16 L & e _ L
= i O~ — -17.5 —
12l N o I
I m\\(\
8 P ] -18.0 | ~ -
: AR;/W Upper Scorpius - Ophiuchus I
1 1 1 1 1
5 360 355 359 345 340 335 o Corona Australis 1
1 [°] I 40 maslyr 1
185 —r .
40 ‘ ‘ ‘ 1.0 0.5 360.0 359.5 359.0
I Upper Scorpius — Ophiuchus 7] | [°]
I i 40 —— T
20 —
| | [ Corona Australis b
i L] : L] i 20 B ]
0 L |
I ] T L 4
= i 1 L |
2 i 1 0
© —-20 | 1 L E
E ]
o & i 1
el i * 1 RS 3 E
r A G —20 | e
—40 |- — g i |
I ] £ i
i o 1 —40 |- —
-60 |- — L |
- . m
_80 N E N B e —eo N
—-80 —-60 —40 —-20 0 20 40 i 1
/4, cos b [mas/yr] i 1
. . . Lo N R B R N B
Fig. 6. Upper panel: Positions and proper motions of PMS stars in 80,80 60 40 _20 0 20 40

Upper Scorpius — Ophiuchus. Lower panel: Same as[#ig lower #y cos b [mas/yr]

panel — for Upper Scorpius — Ophiuchus. (1} 345°, b = 25° and

(2):1 = 355°, b= 10°

Benevides-Soares P., Teixeira R., 1992, A&A 253, 307
Bertout C., Robichon N., Arenou F., 1999, A&A 352, 574
Brandner W., Alca J.M., Kunkel M., Moneti A., Zinnecker H., 1996, Gauvin L.S., Strom K.M., 1992, ApJ 385, 217

A&A 307, 121

Casanova S., Montmerle T., Feigelson E.D., Anflr, 1995, ApJ 439,

752

Covino E., Alcah J.M., Allain S., et al., 1997, A&A 328, 187

Fig. 7. Positions and proper motions of PMS stars in Corona Australis.
Lower panel: Same as Fifd — lowerpanel — for Corona Australis.
[ =359.8°,b=—17.75°

Gregorio-Hetem J., &pine J.R.D., Quast G.R., Torres C.A.O., de la
Reza R., 1992, AJ 103, 549

Guibert J., Charvin P., Stoclet P., 1984, In: Proceedings of the 78th.
Colloquium of the IAU, 1983, p. 165

de Zeeuw P.T., Hoogerwerf R., de Bruijne H.J., Brown A.G.A., Blaauttartigan P., 1993, AJ 105, 1511

A., 1999, AJ 117, 354

Herbig G.H., Rao N.K., 1972, ApJ 174, 401

Dominici T.P., Teixeira R., Horvath J.E., Medina-Tanco G.AHerbig G.H., Bell K.R., 1988, Lick Observatory Bull. 1111

Benevides-Soares P., 1999, A&AS 136, 261
ESA, 1997, The HIPPARCOS and Tycho Catalogs, ESA SP-1200 Krautter J., Wichmann R., Schmitt J.H.M.M., etal., 1997, A&AS 123,
Feigelson E.D., Kriss G.A., 1989, ApJ 338, 262
Feigelson E.D., Casanova S., Montmerle T., Guibert J., 1993, ApJ 4Léwson W.A., Feigelson E.D., Huenemoerder D.P., 1996, MNRAS

623

Hughes J., Hartigan P., 1992, AJ 104, 680
329

280, 1071

Frink S., Foser S., Alcad J.M., Covino E., Brandner W., 1998, A&A Malfait K., Bogaert E., Waelkens C., 1998, A&A 331, 211

338, 442

Marraco H.G., Rydgren A.E., 1981, AJ 86, 62



1150 R. Teixeira et al.: Proper motions of pre-main sequence stars in southern star-forming regions

Table 5. Proper motions for the HAeBe stars

Name Mag Ref. Sources Epoch @ [J2000] & pacosd  pus  pycosb  up  Other PM's
[(h m s ] [mas/yr]

Chamaeleon

HD 96675 7.7 [T] AEHT 1991.248 110557.865-760748.89 —24 0o -22 -10 1,2,3

CU Cha 85 [T AHT 1991.249 110803.372—773917.50 —-22 +1 =20 -8 1,2,3

HD 97300 9.0 [T] AHTUV 1991.252 110950.073—-763647.71 —-22 +17 =27 +7 1,2,3

HD 102065 6.6 [T] AHTU 1991.248 114337.057-802900.47 28 -7 =25 -14 1,2,3

HD 104237 6.6 [T] AHTU 1991.248 120005.196-78 1134.51 —-43 -5 —-41 —14 2,3

Lupus

HD 139614 8.3 [T] AETU 1988.539 154046.400-422953.24 17 -27 =30 -11 1,3

HD 142527 8.4 [T] AHT  1991.249 155641.899-421923.06 —14 —24 26 -9 1,2,3

V856 Sco 7.0 [T] AHTV 1991.252 16 08 34.294—39 06 18.13 -8 -23 =21 -11 2,3

U-Sco - Oph

PDS 144 N,S 12.8 [14] AU 1946.483 1549 15.425-26 00 52.48 0 -8 -5 -6

HD 144432 8.2 [T] AHTU 1991.249 160657.962—274309.55 —14 —-23 -26 -7 1,2,3

HD 145718 89 [Tl AHTU 1991.249 161311.597-222906.42 —-10 -21 -22 -7 123

CD-23 12840 11.3 V] AUV 1996.228 16 18 37.302-24 05 22.51 -5 -24 21 -12

HD 147889 8.0 [T] AHTU 1991.249 16 2524.318-242756.34 -4 -26 -—-22 -14 1,2,3

HD 150193 8.9 [T] AEHTU 1991.249 1640 17.927-235345.03 -8 -18 -19 -5 23

KK Oph 10.3 [3] AEU 1956.790 17 1008.065—27 1518.24 —13 —-24 =27 —4

Corona Australis

HD 176269 6.7 [T] AHTU 1991.249 190103.251-370339.06 +11 -29 -23 -20 1,2,3

HD 176270 6.4 [T] AHTU 1991.249 1901 04.301-37 0341.42 -1 -21 20 -6 2,3

S CrA 11.6 [9] AEU 1956.056 19 01 08.570—36 57 19.41 +9 -34 -28 -20

HD 176386 7.3 [T] AHTU 1991.249 1901 38.929-36 53 26.31 +1 -23 =22 -9 1,2,3

TY CrA 9.5 [T] AT 1989.313 1901 40.826 —36 52 33.55 +2 -31 -29 -12 3

HD 177076 8.2 [T] AHTU 1991.245 1904 44.412—36 50 40.72 +4 -23 =20 -11 1,2,3

Other regions

GG Car 8.8 [T] AHT 1991.248 1055 58.924—60 23 33.47 -7 +5 -8 +2 2,3

HD 98922 6.8 [T] AHT 1991.248 112231.683-532211.46 -—11 +6  —13 +2 1,2,3

HD 141569 7.1 [T] AHT  1991.254 154957.759-035516.17 -21 -15 -25 +8 1,2,3

AK Sco 9.2 [T] AHT  1991.249 1654 44.855—-365318.31 —14 -27 =30 —6 1,2,3

51 Oph 48 [T] AHTU 1991.249 17 3124.951-2357 45.29 +1 -34 -28 -19 1,2,3

HD 163296 6.9 [T] AHT  1991.249 1756 21.293-21 57 21.53 -4 —-44 —-40 -18 1,2,3

LkHa 118 111 [3] AE 1942.841 18 0549.698-24 1520.66 —13 -8 13 +7

See references in Talle 6.
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Name Mag Ref. Sources Epoch @ [J2000] ¢ Hacosd  us  pgcosb  u,  Other PM's
[h m g " [mas/yr]
Chamaeleon
RX J0849.2-7735 9.0 [T] ATU 1988.877 0849 11.136-77 35 58.80 -8 +20 -21 +5 1,3,4,6
RX J0853.1-8244  11.7 [1] AU 1940.627 0853 05.137#82 4359.17 +7 -20 420 -5 4
RX J0917.2-7744  10.7 [T] ATU 1988.664 0917 10.49577 4402.17 —34 +13 -32 -17 1,4,6
RXJ0919.4-7738S 9.4 [T] ATU 1988.652 0919 24.359773845.84 —-104 +69 —-120 —-33
RX J0919.4-7738N 8.0 [T] ATU 1988.652 0919 25.033-773837.13 —107 +66 —120 37 2,3,4,6
RX J0936.3-7820 8.7 [T] AHTU  1991.248 09 36 18.035-782042.02 72 +51 87 -15 2,3,4,6
RX J1007.7-8504 8.8 [T] AHTU  1991.248 1007 33.366-8504 36.45 —-555 +390 —-677 —52 2,6
RX J1039.5-7538N 11.0 [1] AEU 1956.371 103931.496753753.27 +10 +0 +8 +5
RX J1039.5-7538S 9.4 [T] AETU  1988.762 1039 31.623753756.67 +31 +36 +9 +47 2,4
RX J1120.3-7828 11.0 [1] AU 1941.851 112019.444782825.22 +15 +71 —-12 +71 4
RX J1140.3-8321 116 [1] AU 1938.801 114018.106832102.24 —-45 427 51 +13 4
RX J1207.9-7555 10.2 [T] AETU  1988.336 1207 51.663755516.06 —157 -7 -—153 -34 1,4,6
RXJ1209.8-7344  11.6 [1] AEU 1950.581 120942.925734441.28 —12 -4 -1 —6 4,6
RX J1217.4-8035 8.6 [T] ATU 1988.674 1217 26.902-80 35 06.73 -1 -11 +1 11 1,3,4,6
RX J1220.6-7539  10.5 [T] AETU  1988.340 122034.736753928.78 —117 +4 -116 -11 1,4,6
RX J1223.5-7740 8.3 [T] AETU 1988.362 12 2329.268774051.51 —63 +10 —-64 +2 1,3,4,6
RX J1225.3-7857 10.8 [T] ATU 1988.669 122513.515785734.52 —24 -23 -21 -25 1,3,4,6
RX J1233.5-7523 9.6 [T] AEHTU 1991.248 123330.002752311.38 —96 +16  —-97 +9 2,3,4,6
RX J1325.7-7955 115 [1] AU 1938.285 132541.842795516.24 -5 -1 -5 0 4
RX J1349.2-7549 9.7 [T] AETU  1988.454 134913.108754947.12 —63 -30 -68 -—15 1,3,4,6
Lupus
RXJ1507.2-3505  10.8 [T] AETU 1988.777 1507 14.842350459.26 —32 —-28 42 -7 1
RXJ1507.9-4515  10.8 [T] ATU 1988.871 1507 54.472451521.15 +26 -2 421 -15 1
HD 134974 104 [T] AHTU  1991.248 151407.559-410335.93 -21 -27 =32 -12 1,2
RX J1518.4-3738  10.3 [T] AETU 1988.765 1518 26.946373801.87 —16 -28 29 -14 1
RX J1524.5-3652 11.3 [7] AEU 1956.311 1524 32.435365201.66 —21 -24 31 -8
HD 137059 9.2 [T] ATU 1989.094 152517.041-384525.55 31 —-33 -44 -9 3
RX J1534.1-3916 10.6 [T] AETU 1988.727 153407.378391617.04 —-26 —-28 -38 -6 1
RX J1604.5-3207 11.0 [T] ATU 1989.023 16 04 30.576-3207 28.50 —19 -25 -31 -5 1
HD 143978 9.2 [T] AEHTUV 1991.252 160457.094-385715.29 —30 —-48 -54 -15 1,23

e References for the magnitudes{@olumn): [1] Alcak et al. [1995); [2] Appenzeller et all.

(1980); [3] Bastian & Mundi(1979); [4] Gauvin

& Strom (1992); [5] Herbig & Rao[(19172); [6] Hughes & Hartigan (1992); [7] Krautter et’al. (1997); [8] Lawson et al.|(1996); [9] Marraco &
Rydgren[(19811); [10] Preibisch et dl. {1998) (B magnitudes); [11] Ryddren (1980a); [12] Rydaren|(1980b); [13] Schwartz & Noah (1978); [14]
Torres [(199B); [15] Walter (1986); [16] Walter et al. (1997); [17] Wichmann efal. (1997); [A] AC2000 (B magnitudes); [H] HIPPARCOS; [T]

Tycho; [V] Valinhos.

e Other available proper motions (last columf)= ACT; 2 =HIPPARCOS 3 = PPM (Bastian & Rser 1993)4 = Frink et al. |(1998); 5 =
Preibisch et al! (1998% = Terranegra et al, (1999)
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