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Abstract. We present new optical and ultraviolet spectrosco@d Myrs ago, the most massive of these newly formed stars
of the anomalous EUV emitter HD 199143 (F8V). High res@loded as a supernova, terminating the star formation epis
lution spectra in the H and Na D wavelength regions showand generating the very low density region seen in most dir
evidence for very rapid (a few hundred km'3 rotation of the tions from the present Sun (Welsh et al. 1998). This scena
stellar photosphere. Using archilRASdata we also show thatcan not only explain the presence of young stellar groups cl
the star has excess emission above photospheric levelgat.12to the earth, but also explains how thé’ic moving group can
IUE data of HD 199143 reveal the presence of emission linestmd so young (20 Myr; Barrado y Navagsuet al. 1999), and yet
Mg11, C1, C1, C1r, Crv, Sitv, Herr and Nv and show a large so close. However, currently this scenario is largely speculati
variability, both in the continuum and line fluxes. We propose HD 199143 is a poorly studied brightt'(= 7:27) star in the
that all available data of HD 199143 can be explained by asanstellation of Capricornius. It has been classified as F8Vint
suming that is has been spun up by accretion of material frorivi&chigan Spectral Survey (Houk & Smith-Moore 1988), afte
close T Tauri like companion, responsible for the emission linem, initial classification of GO by Cannon & Mayall (1949). Th
the ultraviolet variability and the excess infrared emission. Tisgar would be completely inconspicuous, if it hadn't been d
bursting or flaring nature of this object, mostly in high enetected as a bright extreme-ultraviolet source byREESAT2RE
gies, could be explained as episodic mass transfer betweenkP@5547-170622) andExtreme Ultraviolet Explore(2EUVE
star and its close companion. We show that HD 199143 and t1#955-17.1) missions (Pounds et al. 1993; Malina et al. 199
Li-rich late-type dwarf BD-17°6128 form a physical pair and Pye et al. 1995; Bowyer et al. 1996).
suggest that both may be part of a new nearby (48 pc) young ( In this Letter we present new optical and ultraviolet spec
107 yr) stellar association in Capricornius. troscopy of HD 199143 and show that it is a variable an

rapidly rotating F8V star. We infer that all characteristics
Key words: stars: individual: HD 199143 — stars: peculiar the HD 199143 system can be explained by assuming tha
stars: rotation — Galaxy: open clusters and associations: general binary system, in which the primary has been spun up
— ultraviolet: stars accretion of mass from a low-mass companion. Its associati
with a previously studied T Tauri-like system (BL7°6128)
suggests that these two stars could be the first two member
a close (48 pc) new region of recent star formation and m
provide compelling support for the star formation history of th

Zuckerman & Webb (2000) sketch a picture of the recent sgglar neighbourhood outlined in the first paragraph.
formation history of the solar neighbourhood in which 10-40
millionyears ago an ensemble of molecular clouds were formidg Optical observations

stars at a modest rate near the present position of the Sun. Aq_oo%—resolution © 53k pix—1) spectra of HD 199143 in the

Send offprint requests tM.E. van den Ancker (mario@astro.uva.nI)W"’“/(:"Iength region of 5700-68G0were taken with the 2.5 m

* Based on observations collected at the European Southern Obga—ac Newton Telescope (INT) at La Palma during the nigh
vatory, La Silla, Chile, observations madelb}E at NASA-GSFC, and of August 29 (JD 2451023.072), 30 (JD 2451024.122) and
with the Isaac Newton Telescope operated on the island of La Palfd® 2451025.076), 1998. The spectra were reduced with
by the Isaac Newton Group in the Spanish Observatorio del Roquettgtial steps of bias subtraction, flatfielding, background subtr
los Muchachos tion and spectral extraction, and wavelength and flux calibrati
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Fig. 1. Red spectrum of HD 199143 obtained at the INT. For compar- 6540 6560 6580
ison we also show the spectrum of HD 6111 (F8V) from the spectral A [4]

database by Jacoby et al. (1984). Fig. 2. High-resolution spectrum of HD 199143 in thexkvavelength

region. For comparison we also show the spectrum of HR 963 (F8V),

o . shifted for clarity, obtained during the same night.
Apart from a multiplicative factor, due to the fact that the nights

in which the spectra were taken were not of photometric qual-
ity, the spectra taken in the different nights were identical. In
Fig. 1 we show the spectrum of Aug. 30, 1998. For comparison T
we also show the spectrum of HD 6111 (F8V), obtained from 1 M sttt s metmgtye - - mi- - -

the spectral database by Jacoby et al. (1984). The resolution of [ #D 7997453

this spectrum is about three times lower than that of the INT W m(" J\(‘WWW i m[v
spectrum. Apart from the differences expected because of the [ 967 (751) | ‘ ‘ |

v [km s7!]

differences in spectral resolution, the two spectra are identical,

confirming the F8V spectral classification of HD 199143. 05
High-resolution (0.05A pix ') spectra of HD 199143 in

the Ho (6536—65914) and Nar D (5858-59103) wavelength

ranges were obtained with the Ca@ud\uxiliary Telescope

(CAT) at La Silla, Chile, on Dec. 16 (at JD 2450432.016) and

Dec. 15 (JD 2450431.016), 1996. The spectra were reduced in ! ‘ ! ‘ !

a standard fashion, after which the continuum was normalized 5860 5880 5900

to unity. They are shown in Figs.2 and 3, together with the A [A]

spectra of HR 963 (F8V), obtained during the same night BR. 3. High-resolution spectrum of HD 199143 in the Na wave-

the HD 199143 spectra. Apart from a number of very sharp dbngth region. We again show the spectrum of HR 963 (F8V) for com-

sorption features due to water vapour in the earth’s atmospheaijson.

a number of highly broadened (FWHM 250 km s!) pho-

tospheric absorption lines (most prominently ldnd the Na

doublet) are visible in the HD 199143 spectra. The same lingi. A total of 19 archived images are available, both in low-

are presentin HR 963, but much narrower, again confirming tieeg A pix—! for SWP, 2.66A pix—! for LWP) and high-

spectral classification of F8. From the photospheric lines Wespersion (25 kms!, A ~ 0.2 A resolution), which were

measure a radial velocity 6f9 + 16 km s™* for HD 199143. secured through the large aperture (oval-shapel:1@0").

The wings of the I profile appear identical in HD 199143There are 11 SWP camera (1150-26Q@xposures all in low-

and HR 963, demonstrating that the broadening of the linesdpersion, and eight LWP (1800—32é§)exposures, of which

HD 199143 s not due to a luminosity classification smaller thajix are in high-dispersion.

V, but must be caused by a high (a few hundred krh) value A preliminary inspection of the short-wavelength data re-

of vsini. veals an emission spectrum typical of T Tauri, Herbig Ae/Be

(HAeBe) stars and planetary nebulae. The SWP low-dispersion

images present clear emissions ivL240A), C 11 (1335A),

Sitv (1394A), C1v (1550A), C11 (1577A), Herr (1640A)

HD 199143 was observed withJE on several occasions inand Cr (1657,&). With the exception of a few lines such as/N

1995, under a discretionary program (OD89Z), and the obsand Hei, the emission spectrum of HD 199143 resembles the

vatory program (USSBS). Archival data taken by the NC1ll$pectra of T Tauri stars such as RW Aur and GW Ori (Imhoff

program, in November 1992, are also included in our anal§-Appenzeller 1987). In Fig. 4 we present the emission spec-
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3. Ultraviolet observations
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Fig. 4.IUE Short wavelength spectrum of HD 199143 (top) identifyin%zg' 5-1UE Long wavelength high-resolution spectrum of HD 19914

the emission lines. For comparison we also show the shifted spect gp) and HR 963 (bottom) centered around the 280@g 11 doublet

of the bright F8V star HR 963 (bottom), which is clearly devoid o ). The_ broa_lq photospherlc_: absorption at _thgse wavelength
emission lines. also clearly identifiable. Broad circumstellar emission can be seen

the case of HD 199143, whereas incipient Mgmission lines are
detected in HR 963, typical of late-type main sequence stars show

trum corresponding to the well-exposed (80 min.) image SWAB onset of chromospheric activity.
55183. This spectrum is compared with the spectrum of HR 963
(SWP 52921), which is a typical F8V, high-proper motion star.
In the long-wavelength spectrum the most consplcuous ol
emission is the Mgr doublet at 2798.0 and 28024 which = |
is only detectable in high-dispersion exposures. This normaTg/
P-Cygni emission has been shown to be typical of chromospher- -
ically active stars and other pre-main sequence (PMS) stais
such as T Tauri and HAeBe objects. The Mgloublet from &
the well-exposed (110 min.) image LWP 30968 is presented i
Fig. 5 along with the comparison spectrum of HR 963. Note
the self-absorption feature on top okth & k emissions. The -t/
Mg 11 spectrum of HD 199143 resembles that of the T Tauri star
GW Ori (Imhoff & Appenzeller 1987), or that of the “double T — v e
emission peak” HAeBe stars classification described by Imhoff log A [um]
(1994).

—
HD 199143
E(B-V) = 0.01 _]
Tee = 6200 K
log g = 4.3

Fig. 6. Observed spectral energy distribution of HD 199143 (circle
compared to a Kurucz (1991) model ffirr = 6,200 K andog g = 4.3
4. Analysis (solid line).
The ultraviolet emission spectrum of HD 199143 is somewhat
peculiar because emission lines such as Which corresponds by Handler (1999), whom classified HD 199143 aslaoradus
to a temperature regime of abauk 10° K, is rarely presentin candidate.
PMS stars. Furthermore, lines such asiklevhich has a com- We have searched for infrared emission by checking the r
plex origin, are commonly present in planetary nebulae andIRASscans at the position of HD 199143 using routines fromt
only a handful young objects. The ratio of the emission fluxes f@roningen Image Processing SystediPSY). In the 12um
Cr1v to Sitv in T Tauri stars ranges from 2-3 (typical of chroband, a point-like source is clearly present at the position
mospheric activity) to less than unity (Imhoff & AppenzelleHD 199143. No source was detected at longer wavelengt
1987). In HD 199143 this range is from 1.2 to 1.4, compatiblerom these data we derive a flux of 0.240.04 Jy in thdRAS
with an origin n a T Tauri star. 12 um band, and upper limits of 0.12, 0.12 and 0.30 Jy for t
Repeated observations withE allow us to address the issudluxes at 25, 60 and 100m, respectively.
of ultraviolet variability, beyond the instrument flux repeatabil- Using the newly determinetRASfluxes and the optical
ity (3%). Comparisons of the well-exposed section of tHE photometry of HD 199143 by Olsen (1983) and Cutispoto et
images indicate a variability of 10-20% in the continuum and999), we constructed a Spectral Energy Distribution (SE
20-50% in the emission lines of I C1v, Nv and Har. From of HD 199143, shown in Fig. 6. In this plot we also show U
the repeated SWP images taken closely in time, we detected thates of HD 199143 from archivBRJE data. Also plotted is a
flux variability (continuum and lines) was found to be randordurucz (1991) model for the photosphere of a F8V star, fitted
and not associated with the period of 1.6 days recently suggesgtinction-corrected optical photometry of HD 199143. In th
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SED we can see that both thRAS12 um flux and thelUE evolutionary tracks by D’Antona & Mazzitelli (1997) yields an
fluxes below 225@ are significantly higher than that expecte@ge of 10 years for BD-17°6128, consistent whta T Tauri
from the stellar photosphere. One explanation for the infraredture of this star.
excess could be the presence of circumstellar dust in the systemUsing the radial velocity of HD 199143 determined in
similar to that found in Vega-type systems. However, the tight Zect. 2, and the parallax and proper motions listed irHipe
and 60um upper limits show that if this is the case, only a verparcoscatalogue, we compute the galactic space velocity com-
warm (> 1000 K) dust component must be present, which mnents(U, V, W) of HD 199143 to be(—10 + 13,—-13 +
unlikely. A more likely source of the observed infrared excess —13 4 6) km s~!. This space motion is similar to that of
might be a late-type companion to HD 199143, or to infer many stars in the vicinity of the Tucanae and TW Hydra asso-
modification of the photospheric structure of HD 199143 dumations (Zuckerman & Webb 2000), suggesting that these stars
to its rapid rotation (Sect. 2). might have formed from the same cloud complex. We conclude
TheHipparcoscatalogue (ESA 1997) lists a parallax of 21.6hat HD 199143 and BB17°6128 could very well be the first
+ 1.0 milliarcseconds for HD 199143 (HIP 103311). Using avo members of a region of recent star formation similar to the
distancei of 47.74 2.4 pc obtained from this parallax we comTW Hydrae Association and the newly identified Tucanae As-
puted the luminosity of HD 199143 by integrating the flux ofociation (Kastner et al. 1997; Zuckerman & Webb 2000). If
the Kurucz (1991) stellar photosphere model fitted to the opticnfirmed, a further study of these two enigmatic stars could
photometry, and multiplying byrd? to correct for spatial dilu- lead to a better understanding of the star formation history in
tion. Note that if the photospheric structure of HD 199143 haise solar neighbourhood.
been altered by its rapid rotation, this procedure might not be
completely correct since the emitted flux will be non-sphericalfycknowledgementsThe authors would like to thank the referee, Ben
symmetric distributed. However, the resulting stellar luminosi rli(eerl\r/lncacné||f3:nv::1léaht/)lle?ri(s)lgg§?ﬂgzE \fgi 2)?1:;)::‘2? gi‘scrrgfi‘g‘#f‘f“pt'
of 2.4 & 0'.2 Lo IS. in agreement with th_at expect.eq ofa F8. ime to observe HD 199143 witlJE. Thieresearch has made useyof
star (2.11o; Schml'dt-KaIer 198?)’ showmg.that this is nota bi e Simbad data base, operated at CDS, Strasbourg, France.
effect. It also confirms our earlier conclusion that HD 19914

belongs to luminosity class V.
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