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Abstract. We present the results of high-resolution spectroscopic observations carried out over three years aimed at estimating
the short-periodR,, < 100 days) binary frequency of a sample of T Tauri stars in Oph-Sco, Cha, Lup, CrA star forming
regions (SFRs), already observed with high angular resolution techniques by Ghez et al. (1993) and by Ghez et al. (1997)
to detect wider components. When combining all four SFRs, the short-period binary frequency is indistinguishable from that
found by Duquennoy & Mayor (1991) for the solar-type field stars which is also consistent with the previous result obtained
by Mathieu (1992, 1994). When Oph-Sco is analyzed separately, it seems that there is an excess of short-period binaries of a
factor 2-2.5. On the contrary, short-period binary systems seem to be absent in the sample containing stArspgfC&ha

Such a trend was equally found by Mathieu (1992) in Taurus. An excess of spectroscopic systems among the components of
visual multiple systems is also observed.
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1. Introduction frequency derived by a small range of orbital period. Patience
& Duchéne (2001) analyzed these normalized companion star

High-angular resolution techniques have been widely usedftlenlctions (CSFs) and concluded that they are better correlated

the last decade to measure the binary frequency among the I\‘/)v\f\fh the density of the SFRIuster than with age which could

mass pre-main sequence populationsin the nearby star—formin(gcate that the binary frequency of a given population is set

. o in
regions (e.g. Ghez et al. 1993, 1997; Leinert et al. 199 y the physical conditions of its parental cloud.

Richichi et al. 1994; Brandner & #tiler 1998) and among
low-mass solar-type stars in young clusters (e.g., Bouvier et al. If, however, these two assumptions are incorrect then
1997; Patience et al. 1998; Dumié et al. 1999; Patience &the whole binary frequency distribution as a function of or-
Duchéne 2001 and references therein). bital period must be known in order to assess the over-
The results of these surveys qualitatively suggest that thlé binary frequency. Indeed, the results of Brandner &
binary frequency is indeed larger among pre-main sequercghler (1998) support the non-validity of these two assump-
(PMS) stars than among the solar-type stars (Duquennoyti@ns. They carried ouK-band speckle observations in two
Mayor 1991). However, a direct comparison of the results ssib-regions of Scorpious-Centaurus OB association, namely,
somewhat diicult due to diferences in the sample size andJpper-Scorpious A and B. In the Upper-Sco A, T Tauri stars
detection limits of each survey. are associated with B-type stars whereas in Upper-Sco B, only
Duchéne (1999) partially solves the issue by applying a coa-few early-type stars are present. Their results give a similar
rection for missed companions (when required) and by normhblnary frequency for both sub-regions (about 34%7% for
izing the results of individual surveys by the analytical expres}S-A and 39%+ 9% for US-B), nevertheless the closer bi-
sion for the binary frequency among G- and K-dwarfs of thearies are much more numerous in US-A than in US-B. Their
solar neighborhood given by Duquennoy & Mayor (1991) inonclusion is that the same physical conditions that facilitate
the corresponding interval of separation. If it is further assum#te formation of massive stars also help in the formation of
that all distributions of binary frequency as a function of sepaloser binaries among low-mass stars.

ration between the components or orbital period are Gaussians.l.hus’ to discern whether there exists a real overall excess

and that they peak at the same place as for the main-sequea{hqfa diference in the sha . -
- pe of the binary frequency distribu-
(MS) G and K-dwarfs, then the procedure of Daok’(1999) ion, we must first determine the PMS binary frequency dis-

can be used to answer the question of whether the binary fbution for a large range of orbital period as previously done

quency is higher among the young ol:_)jects as suggested %yDuquennoy & Mayor (1991) for MS stars. Their sample
the results of th.ese first surveys. In_thls case, _th(_e over_all H'Wever is defined inside a sphere of about 20 pc, while for
nary frequency Is just an exirapolation of the limited blnar%e PMS case the closest star-forming regions are about 150 pc
* Based on observations collected with the Swiss Euler Telescop®ay. This fact added to the present sensitivity of high-angular
and 1.5-m ESO, proposal 63.1-0112. resolution experiments limits the determination of the PMS bi-
** e-mail:cmelo@eso.org nary frequency distribution to a narrow strip of orbital period
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from 10*® to 10’ days. As a consequence, the comparison be- T T T T T
tween MS and PMS binary frequency remains very poor.
Currently, the short-period part of the PMS binary fre-
quency distrubution can only be assessed by spectroscopic ob-
servations. In order to determine it, we began in June 1998,
a spectroscopic monitoring of the southern part of the sample
of Ghez et al. (1993, hereafter GNM93), i.e., Oph-Sco stars,
and entire sample of Ghez et al. (1997, hereafter GMPB97).
The survey was carried out with the high-resolution spectro- 3
graph CORALIE (e.g. Queloz et al. 2000) mounted at the Euler  0.96
Swiss Telescope and FEROS (K& et al. 1999) mounted at
the 1.5-m ESO Observatory, both at La Silla, Chile. In this pa-
per we present the results of this campaign. —
This paper is organized as follow. Section 2 presents the o0.94 -

0.98

C, = 0.000e+00 ]
C, = 0.000e+00

C,= 08985 |
r, = 1420 |

observations and data reduction. Section 3 presents radial ve- Vaoi,= 3100
locity measurements with individual discussions of some rele-
vant objects. Finally, we compute the companion star fraction — oo o o
for our sample and discuss the implications to the binary for- Velocity (Km/s)

mation scenarios in Sect. 4.

0.004 s -
s :

2. Sample and spectroscopic observations ' ‘ o008y 1
The main aim of this study is to search for close companions PO ‘,““ : ' RN
which could not be detected by the speckle studies of GNM93 L iTany ey §
and GMPR97. Thus, we chose the same sample as in GMPR97 ot ‘J-.'{ ”"l‘l A L) 1
and the southern sample of GMPR97, i.e., the Oph-Sco objects. R RIEREL |

. [ =4

In Table 1 we present our sample which consists of 88 stars. o .

Several of these 88 stars (12 objects) were too faint to be ob- "% [.¢

served with the Swiss Telescope. Some of them were observed o

with the ESO 1.5 m telescope. The sample studied in GMPR97_¢.004 | 1

includes 3 Herbig Ade stars which were not observed, as we P ‘ ‘ \ ‘

were interested only on the T Tauri stars. Also, the 9 Weak- 1O ity (Ke/a) 2 i kmey

line T Tauri stars (WTTS or NTTS) (Walter et al. 1994) pre-

viously studied by Mathieu et al. (1989) were not observed &iig. 1. An example of the fit procedure described in Sect. Pop. The

ther, since the potential spectroscopic companions have alre&y for Sz 41 a moderate rotatdf ¢ini = 31 kms*). The bottom

been found. Thus, our final sample used to compute the shéftthe CCF is not very well fitted probably due to spots in the surface

period binary frequency counts 65 stars. 02 star.Bottom-I_eft The res@u_als (O-C) of the fiBottom-right The
Most of the spectroscopic observations were carried out 4gsini S @ function of th&/ sini.

ing the two-fiber-fed high-resolution spectrograph CORALIE

(1/AA ~ 48000) attached to the Swiss Euler Telescope. The

CORALIE spectra were collected in threeffdient seasons, SPectrum. For these spectra, the CCFs were comptitéitie

namely, July 1998, May 1999 and Apr. 2000. All observatioritsing the INTER-TACOS software.

were taken in the OBJ2 mode, i.e., one fiber centered on the tar-

get star a_nd th_e other fiber illuminated by the background slg(.l_ Radial velocity determination

The sky fiber information was important to subtract an even-

tual contamination by moonlight. The reduction was performétadial velocities were derived from the CCF which is com-

by the CORALIE pipe-line reduction software which yields @uted by convolving the observed spectrum with a KOV

fully reduced spectrum (extracted, flat-fielded and dispersi@®RAVEL-type numerical mask (Queloz 1995). For each ob-

corrected) and the cross-correlation function (CCF) in a feservation, the CCF is fitted by a family of functioBE Ry sini =

minutes after the acquisition of the exposure. The CORALIE — D[go ® G(V sini)] which is the result of the convolution of

pipe-line software reduction is based on INTER-TACOS softhe CCF of a non-rotating stagp, which can be fairly approx-

ware (Queloz 1995). imated by a Gaussian, and the Gray (1976) rotational profile
A few observations were performed with the two-fibereomputed for several rotational velociti€gV sini). For each

fed spectrograph FEROS1/AA ~ 50000) attached to thefunctionCCFy g, we found the radial velocity;, the depth

1.5-mESO. They were collected in only one run in May 199D and the continuunC for minimizing the quantity)(\z,smi

Similar to CORALIE observations, these observations wewich is the traditionaly?® function (e.g. Press et al. 1992,

equally taken in the OS (Object-Sky) mode and make usekd. (15.1.5)) witho; = 1, whereo; is the measurement error.

a pipe-line data reduction which gives as the final product a Higure 1 shows an example of the fit procedure described.

0.002 - q
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Table 1. Sample studied in this work. Column 1: object identity according to that used in GNM93 and GMPR97; Col. 2: number of mea-
surements per object; Col. 3: mean radial velocity (in khisCol. 4: rms of the radial velocity measurements (in kn)sCol. 5: visual
multiplicty status (S-single star, B-binary star, T-Triple star); Cols. 6—7: the angular separation in arc-geanddse position angle PA of

an eventual visual companion; Col. 8: reference for the values of Cols. 6—7; Col. 9: orbital period of an eventual spectroscopic companion;
Col. 10: references for the values of Col. 9.

Name Nobs V; oy, Type ImagingSpeckle Spectroscopy
p() PA(C) Ref. Porn (days)  Ref.

Chal

SZ Chd 7 16.10 0.78 B 5.3 121  GMPR97

LHa 332-20 4 15.33 0.67 S

CS Cha 6 15.73 1.07 S

CT Cha 6 15.15 0.69 S

Ced 110 S

LHa 332-17 8 13.92 0.92 B 4.9 202 GMPR97

HM 15 6 14.38 0.63 S

Sz22 S

VW Cha 2 16.96 2.33 T 0.66 184 GMPR97 SB?

2.7 56

HD 97048 S

CHXR 32 6 10.67 1.17 B 2.5 284 GMPR97

C9-2 S

VZ Cha 2 17.97 1.12 S

HD 97300 B 0.84 327 GMPR97

Sz 32 S

WW Cha S

WX Cha B 0.79 55 GMPR97

WY Cha S

C7-11 B 1.2 156 GMPR97

CHX 18N 6 15,51 0.60 S GMPR97 SB?

Sz 4% 8 14.18 0.55 B 1.50 150 GMPR97

LHa 332-21 7 15,57 0.82 B 11.70 98 GMPR97

HM Anon 6 14.04 0.17 B 0.27 236 GMPR97
Chall

BF Cha 4 1145 1.23 S SB?

BM Cha 1 10.30 2.50 S
Lup |

Sz 65 5 -0.82 1.49 B 6.50 97 GMPR97

Sz 68 8 -2.31 0.60 T 0.107 245 GMPR97

2.8 296 GMPR97

GW Lup 2 -246 175 S

GQ Lup 6 -3.17 0.69 S

HM Lup

Sz 73 1 -3.28 250 S

HN Lup B 0.24 359 GMPR97

Sz 77 6 -2.60 0.33 B 1.8 205 GMPR97
Lup Il

Sz 78 6 -6.44 0.09 S

Sz 79 7 -88.59 0.06 S

Th 12 8 -0.86 0.70 S

RU Lup 7 -0.94 1.8 S
Lup IV

RY Lup 7 -2.03 0.88 S

He 1125 6 -0.14 0.61 S

Sz 85 4 -2519 1.29 S

Sz 126 1 -0.64 250 S

Sz 128 2 -0.80 1.28 S

Sz 130 3 0.62 0.43 S

1 Unpublished CORAVEL data spanning from a Julian Date 47 500 up to 50 000 present a mean radial velocity similar to our mean measure-
ments (Reipurt, private communication).
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Table 1.continued.
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Name Nobs V; oy, Type ImagingSpeckle Spectroscopy
p() PA(C) Ref. Por (days) Ref.
Lup Il
EX Lup 2 -145 231 S
Sz 89 2 -3755 0.78 S
HO Lup 3 -2.99 0.49 B 1.49 35 GMPR97
Sz 90 5 0.21 2.20 S
Sz91 3 -1.57 0.97 B 8.7 120 GMPR97
Sz 96 3 -3.49 0.20 S
HK Lup 3 -1.88 214 S
Sz 103 1 -1.32 250 S
HR 5999 B 1.53 114 GMPR97
Sz 105 1 1.70 2.50 B 10.9 320 GMPR97
Sz 110 2 -0.25 0.74 S
Sz 111 1 -1.35 2.50 S
Sz 117 4 -1.75 1.23 S
Sz 120 B 2.7 142 GMPR97
Sz 123 2 -0.33 0.35 B 1.7 296 GMPR97
CrA
KnHa 6 3 -2.35 159 S
S CrA 7 -0.30 1.74 B 141 157 GMPR97
Wa CrA/1 S
R CrA S
T CrA S
VV CrA B 2.1 48 GMPR97
Sco-Oph
AS 205 6 -9.38 151 B 1.32 212 GNM93 SB?
DoAr 21 S
RNO 90 S
DoAr 24 E 1 -7.97 250 B 2.03 150 GNM93
ROXs 43A B 6.0 13 BA92 89.10 MWM89
V1121 Oph 6 -8.62 0.47 S
SR9 12 -7.11 1.30 B 0.59 350 GNM93
SR24S S
NTTS 155203-2338 1 -394 250 B 0.80 229 GNM93
SR20 B 0.071 225 GNM93
ROXs 42C B 0.157 135 GNM93 35.95 MWMB89
Haro 1-4 4 -7.64 0.16 B 0.72 27 GNM93
Haro 1-16 8 -586 041 S
NTTS 160946-1851 1 -6.51 250 B 0.208 164 GNM93
SR 4 7 -5.37 0.23 S
NTTS 160815-1857 S 144 MWMB89
Haro 1-14 2 -5.92 1.00 S
NTTS 162218-2420 1 -357 250 B 0.236 156 GNM93
V853 Oph 1 -7.99 2.50 B 0.399 96 GNM93
NTTS 155913-2233 B 0.288 347 GNM93 2.42 MWMB89
NTTS 160905-1859 S
DoAr 24 S
NTTS 155828-2232 1 -6.08 2.50 S
NTTS 160827-1813 S

GNM93 — Ghez et al. (1993).
GMPR97 — Ghez et al. (1997).

BA92 — Bouvier & Appenzeller (1992).
MWM89 — Mathieu et al. (1989).
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Table 2.Individual radial velocity measurements for the sample stars. In each group of three columns, the first stands for the Heliocentric Julian
Date, the second for the radial velocity (kr)sand the third for the error on the measurement (ki s

SZCha 51008.4855 12.25 0.07 51675.736%#88.65 0.01
50999.5212 15.87 0.26 51312.5100 11.21 0.09 Sz65 51683.82288.59 0.01
51311.4771 16.57 0.27 51320.5818 10.96 0.09 51016.62782.57 0.02 51685.7580 -88.56 0.01
51312.5812 15.73 0.33 51664.5336 10.91 0.08 51312.682#0.60 0.08
51313.4786 16.98 0.32 51675.4891 9.79 0.09 51317.63351.83 0.12 Thl2
51314.4911 14.84 0.23 51682.5055 8.89 0.17 51318.66230.46 0.09 51006.5811 -1.79 0.06
51674.5219 15.72 041 51684.6787 1.34 0.05 51311.74191.25 0.11
51684.6014 16.98 0.19 VZCha 51313.7612-0.11 0.05
51312.5512 18.76 0.37 Sz68 51664.7495-0.64 0.06
LkHa332-20 51672.5627 17.18 0.08 51002.7169-1.88 0.16 51672.6111 -1.84 0.04
51005.4876 15.07 0.17 51314.7663 -1.55 0.17 51674.8763 -0.78 0.03
51311.5087 15.77 0.16 CHX18N 51317.5607 -2.78 0.17 51682.7480 -0.41 0.04
51318.5592 15.97 0.18 51314.5357 15.71 0.10 51318.68792.65 0.17 51685.8039 -0.06 0.02
51664.4857 1450 0.15 51316.4792 15.82 0.08 51666.64042.94 0.14
51316.4792 16.09 0.15 51671.6567 -2.49 0.10 RULup
CSCha 51328.6360 15.91 0.20 51674.6068-2.74 0.16 51003.7106 -1.92 0.06
51005.5356 14.68 0.05 51329.5472 14.65 0.20 51685.65801.41 0.14 51316.6549 -1.77 0.09
51312.4721 15.48 0.04 51330.5715 14.86 0.20 51321.67790.35 0.09
51319.5020 15.69 0.04 GWLup 51666.7141 -1.02 0.05
51665.5356 16.35 0.04 Sz41l 51317.5954-3.70 0.42 51672.6329 -2.48 0.05
51671.5806 17.50 0.05 51004.5582 14.74 0.17 51671.69321.22 0.11 51674.7709 0.49 0.06
51683.5775 14.69 0.06 51314.5809 14.36 0.14 51685.6903 0.47 0.05
51319.5944 1499 0.14 GQLup
CTCha 51665.5599 14.20 0.15 51003.6621-3.57 0.02 RYLup
51003.5429 14.84 0.09 51671.6314 14.17 0.12 51009.54134.21 0.10 51005.6979 -3.27 0.20
51313.5198 15.69 0.14 51682.5483 13.70 0.15 51015.55022.89 0.04 51316.6775 -2.30 0.18
51319.5278 15.53 0.08 51685.6123 13.25 0.12 51016.68402.60 0.06 51321.6972 -1.00 0.16
51665.6120 15.84 0.05 51688.4979 14.07 0.12 51675.65123.39 0.02 51666.6910 -2.95 0.12
51671.6060 15.06 0.06 51686.5603 -2.34 0.02 51672.6547 -1.04 0.09
51683.6204 13.97 0.10 LkHa332-21 51674.8392-1.98 0.11
51002.5202 15.99 0.09 Sz73 51685.7222-1.66 0.09
LkHa332-17 51316.5093 15.40 0.10 51329.6124-3.28 0.20
51007.4927 14.61 0.24 51317.5292 16.74 0.13 Hell25
51010.4985 14.03 0.22 51318.6067 14.86 0.10 Sz77 51313.7933 0.14 0.08
51311.5353 14.08 0.32 51669.6369 15.70 0.10 51002.66962.66 0.04 51667.6467 -0.49 0.12
51318.5831 14.32 0.16 51688.6404 16.05 0.12 51315.70352.95 0.05 51672.7530 0.51 0.04
51666.5403 14.43 0.20 51315.5753 14.28 0.15 51321.64812.34 0.03 51677.6260 -0.27 0.08
51675.5326 11.71 0.40 51664.6759 -2.45 0.05 51687.5914 0.40 0.08
51676.6352 14.18 0.15 HMAnon 51671.7367 -2.17 0.01 51688.6994 -1.11 0.05
51684.5652 14.02 0.16 51002.5751 13.91 0.01 51683.666#3.00 0.02
51314.6246 14.16 0.02 Sz85
HM15 51319.6147 14.16 0.02 Sz78 51010.549526.88 0.01
51305.5048 15.11 0.20 51664.6216 14.06 0.03 51004.63216.28 0.01 51316.7225 -25.01 0.01
51306.4992 14.35 0.20 51665.5908 14.17 0.02 51315.74126.50 0.01 51664.7856 -25.14 0.01
51328.5197 13.75 0.20 516825813 13.76 0.04 51320.67346.50 0.02 51688.5774 -23.73 0.01
51329.4845 13.75 0.20 51665.7192 -6.45 0.01
51670.5932 14.16 0.07 BFCha 51675.6938-6.49 0.01 Sz126
51676.5602 15.18 0.11 51311.6481 10.72 0.59 51683.77116.40 0.01 51667.7374 -0.64 0.09
51315.6202 13.00 0.51
VWCha 51674.6630 11.84 0.28 Sz79 Sz128
51311.6020 15.31 0.36 51686.5972 10.24 0.46 51005.59688.70 0.01 51330.6723 -1.71 0.20
51669.6034 18.60 0.17 51316.5516-88.57 0.01 51676.7624 0.10 0.08
BMCha 51320.7071 -88.54 0.01
CHXR32 51312.6360 10.30 0.66 51665.7481-88.55 0.01 Sz130
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Table 2. continued.

51305.7634 0.19 0.20 51329.7304 0.00 0.20
51306.7158 0.63 0.20 51330.7551 -2.35 0.20 NTTS155203-2338
51667.7764 105 0.14 51687.8124 -2.80 0.12 51001.5647 -3.94 0.56

EXLup Sz123 Harol-4
51319.6431 -3.08 0.09 51329.7722 -0.08 0.20 51012.6938 -7.44 0.08
51665.7993 0.18 0.05 51330.8001 -0.58 0.20 51318.7877 -7.57 0.03
51669.8192 -7.78 0.02
Sz89 KnHa6 51686.8039 -7.75 0.02
51687.8560 -38.11 0.07 51002.7884 -1.04 0.22
51688.6096 -37.00 0.10 51003.8835 -4.12 0.39 Harol-16
51004.8611 -1.90 0.32 51007.7611 -6.53 0.13
HOLup 51315.8273 -5.54 0.10
51666.7437 -3.30 0.11 SCrA 51666.8937 —-6.11 0.04
51668.8299 -2.42 0.09 51001.7323 290 0.26 51669.85846.22 0.06
51677.7351 -3.24 0.18 51005.8098 -2.33 0.17 51675.8911 -5.85 0.10
51005.8634 -1.25 0.21 51682.8760 -5.42 0.04
Sz90 51006.8744 0.26 0.22 51684.8484-5.35 0.05
51305.7497 3.72 0.20 51007.8124 0.01 043 51686.761%.88 0.03
51306.8243 -1.09 0.20 51008.7905 0.11 0.29
51328.7800 0.57 0.20 51011.7296 -1.81 0.28 NTTS160946-1851
51677.7781 -0.12 0.07 51006.7255 -6.51 0.91
51688.7434 -2.04 0.07 AS205
51314.8724 -11.36 0.42 SR4
Sz91 51315.8745 -9.27 0.34 51006.6848 -5.20 0.05
51305.7942 -2.36 0.20 51316.7589 -9.70 0.18 51010.6432 -5.83 0.06
51306.8605 -1.85 0.20 51318.7470 -8.50 0.19 51316.8736 -5.20 0.03
51328.8253 -0.49 0.20 51675.8254 -10.40 0.35 51321.9044 -5.31 0.05
51684.8056 -7.02 0.15 51671.8609 -5.24 0.02

Sz96 51676.8485 -5.53 0.02
51319.7184 -3.68 0.07 DoAr24E 51686.8483 -5.27 0.02
51666.8443 -3.28 0.05 51321.8087 -7.97 0.68
51687.6728 -3.50 0.02 Harol-14

V11210ph 51013.6672 -6.62 0.09
HKLup 50999.7022 -9.23 0.07 51320.8453 -5.21 0.04

51319.7538 0.36 0.13 51313.9263 -8.88 0.05

51666.7807 -2.08 0.06 51664.8213 -7.85 0.04 NTTS162218-2420

51675.7820 -3.91 0.06 51671.8930 -8.50 0.03 51015.7181 -3.57 0.11
51682.8192 -8.49 0.05

Sz103 51686.6507 -8.76 0.02 V8530ph

51330.8470 -1.32 0.20 51670.8562 -7.99 0.06
SR9

Sz105 51004.7793 -5.31 0.05 NTTS155828-2232

51329.8110 1.70 0.20 51010.6934 -5.23 0.05 50999.6503 -6.08 0.04
51313.9030 -8.10 0.06
Sz110 51314.8318 -7.95 0.05
51328.8577 0.27 0.20 51316.8402 -7.59 0.03
51330.9100 -0.77 0.20 51318.8726 -5.44 0.03
51320.8135 -7.79 0.05
Sz111 51321.7709 -9.50 0.05
51672.8058 -1.35 0.03 51666.9406 -6.55 0.06
51669.8884 -7.20 0.05
Sz117 51682.8425 -6.85 0.03
51306.7508 -1.83 0.20 51686.7252 -7.83 0.03

The radial-velocity error is estimated by using Eq. (9) ofhere w is the FWHM of the observed CCH) its depth
Baranne et al. (1996): andS/N is the signal-to-noise ratio in the CCF continuugn.
K 14020 is a constant which depends on the numerical mask used in

o(Vp) = DxS/N X 3 the cross-correlation and on the spectral type of the observed
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stars. For the stars in our sample,is equal to 0.03 kms 2. for 8 < P < 1000d,e follows the eccentricity distribu-
(Queloz 1995). Typical values &/N, D andw for our program tion obtained for the Hyades dwarfs (Mayor & Mermilliod
stars give an internal error on the radial velocity measurement 1984; Burki & Mayor 1985)
of about 0.2 kms'. It is worth mentioning that the expression3. for P > 1000d,f(e) = 2e.
for the error onV; given above is valid for the case where th&he artificial binaries are then “observed”. This means that for
cross-corelation function is fairly symmetric around its minieach (real) star observed in the nightsn, ..., n; during our
mum. However, phenomena like stellar activity or accreatigurvey, we have created,, artificial binaries. Then, the ra-
can introduce deformities in the cross-correlation function (sd@l velocities of the artificial binaries are computed using the
BF Cha in Fig. 5, for instance). In these cases, the errdf,onthe actual datesy, n, ..., n;. To these radial velocities, we add
as computed as above is underestimated. As more relistic estiandom error generated from a normal distribution centered
mate of the total radial velocity variability (error plus intrisioon zero and with a chosen rms valug,,. If the rms of the ra-
sources of variability), one can use the standard deviationdiél velocities of the artificial binaryofy,) is greater thawrey,
theV, measurements, given Table 1. TWisini derived for our the artificial binary star is declared dstected The final de-
sample are not given in this paper, instead they will be subjéettion probability at a pointNz, Porp) is given by the num-
of a future work. ber of detections divided by the number of stars in our survey
The number of observations, the mean radial velocity atiches the number of artificial binariei,. This method yields
the rms of the radial velocity measurements are given énsort of mean detection probability based on the observing
Table 1. For stars with only one observation, we adogt= dates of the whole sample, instead of using one single sampling
25kms?. function.
It is worth mentioning that for systems witl; ~ 0.4 M,
and with orbital periods greater than about one year (i.e. small

3. Results values of radial velocity curve amplitud€), the probability
surface strongly depends o1y. Thus, if we underestimate our
3.1. Bias analysis errors, many stars will be erroneously declared as detected. For

active stars, like the T Tauri, the spread in the radial velocity
A delicate point in this kind of work is to know how manymeasurements caused by their intrinsic variability,is often
companions were missed because of the selection criterighigther than the internal error on individual measurements. By
our sample and because of lack of sensitivity of our detegonsequence, we must usginstead ofoer in the estimation
tor. As we have already pointed out, we took the same sou€ithe missing companions. Guenther et al. (2001) observe that
ern part of the sample as in GNM93 and the whole samplefef some cases in their sample, stellar activity can induce ra-
GMPR97. Both studies were limited in apparent magnitude @gl velocity variations of about 4 knts We can take as an
K-band tamk = 8.5. The mean apparent magnitude of the e@stimate foro; the standard deviation of the residuegO-
tire sample is< mg >~ 7.7. If we further assume a distanceC), around the orbital solution for the known T Tauri binary
of d = 150 pc as the being the mean distance to the neasystems. For the binaries listed in Mathieu et al. (1989), the
star-forming-regions, we have a mekrabsolute magnitude c(O—C) is between 1-3 knt the same value af(O-C) is
< Mk >~ 1.8. In order to transform the magnitude limit toobserved for the binaries found by Covino et al. (2001). We
mass limit we assume the ma#éx relation given by Barie ended up adopting &; = 2.5 kms* which corresponds to
et al. (1998) at 2 Myr, that gives a mean primary mass of abdbe highestry, given in Table 1 calculated a posteriori based
< M >= 1 M,. Both GNM93 and GMPR97 are able to deon our own radial velocity observations. In Fig. 2 we show the
tect companions with magnitudefidirences up taK ~ 3.0. detection probability in the plankl, — Pon, computed as de-
Amg = AMg ~ 3.0. Thus the lightest detectable companiorggribed above. The detection probability levels are, from black
have absoluté& magnitude of abouMy min = 4.8. Again, us- to white, less than 25% (black), 50%, 65%, 75%, and greater
ing the massMk relation given by Barie et al. at 2 Myr, we than 75% (white). We see for example that the probability of
found that the lightest detectable secondaries have a masgejecting a binary system of 1 month period composed of a
about 0.13Vl,. Thus, the two surveys presented in GNM93 arrimary of one solar mass stars and a secondary of I &
GMPB97 are complete down to mass ratio greater than ababput 60%. We see that down to a secondary of abouig,3
g= 0.1-0.2. the detection probability within the orbital period range of 0-10

In order to evaluate the completeness level of our survapd 10-100 days are quite uniform (i.e., within each orbital pe-

we estimated the probability of detection of a binary systefipd interval, the detection probability levels are essentially of
composed of a primary of one solar mass and a secondar@®ly one color). Thus, we adopted a mean correction factor of
massM>, we proceed as described in Sect. 6.1 of Duquenn@y’5 and 0.65 corresponding to the mean detection probability
& Mayor (1991). Briefly, to derive the probability afetection in the orbital period range of 0-10 days and of 10-100 days,
of a given point in thelfl,, Poi) Space we generabdy, artifi- respectively. On the other hand, for systems with orbital pe-
cial binaries with orbital element, w, i randomly generated riods larger than 100 days, the detection probability is highly
from a uniform distribution, while the eccentricigfollows the dependent on the secondary mass, ranging from 70% down to
criteria: only 20%. Thus, due to this highly variable sensitivity, we pre-

fer to disregard systems with orbital larger than 100 days in our
1. forPqy < 8d,e =0 (Melo et al. 2001) binary frequency estimations.
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published radial velocity data for a sample of 26 T Tauri stars
supposed to be members of Cha | and Lup Ill. For ten stars in
Chal they also obtained the radial velocity of the gas in the line
of sight towards each of these ten targets. Since they found no
significant diterence between the two radial velocity distribu-
tions, they concluded that these 10 stars are indeed bona fide
T Tauri still bound to their parental cloud. Our mean radial ve-
locity given in Table 3 for Cha | is of 18 + 1.7 km s which
is in agreement to that of 18+ 0.9 kms™ found by Dubath
et al. (1996) for these ten stars. In addition, the comparison of
the individual measurements for 7 Cha | stars in common to
the present work and that of Dubath et al. show a very good
10 agreement, as we can seen looking at the filled circles in Fig. 4.
In the Lupus clouds, the agreement between our obser-
vations and those from the literature (Dubath et al. 1996;
Wichimann et al. 1999) for the bona fide CTTS is also very
good (filled squares in Fig. 4). In addition, we also observed
two (Sz 85 and Sz 89) of the three high-velocity outlier stars
1 E— R ‘ ‘ found by Dubath et al. which are not shown in Fig. 3. Within
0t 015 02 025 08 03504 06 08 the errors, our measurements are consistent with those of
Dubath et al. that confirms their suggestion that these stars

Fig. 2. Detection probability (lower than 25% (black), 50%, 65%2€ POSSible members of the Carina arm and not merely long-

75%, and greater than 75% (white)) as a function the secondary mg§i0d spectroscopic binaries, as suggested by the fact that their
and orbital period. Period is given in days and secondary mass in ségial velocities are compatible with the heliocentric velocity

1000

A

1year

100

1 month

L

masses. of =36 kms* of a weak CO emission found by Murphy et al.
(1986).
Table 3. Number of stars, mean radial velocity, rms of the radial ve- Finally, our radial velocity observations in Oph-Sco data
locity for each SFReloud listed in Table 1. are compared to those from Walter et al. (1994). As for
Chameleon and Lupus, the agreement is also very good.
Region N  <V;> o(Vr) Looking at Fig. 4 we observe three deviant points, namely,
(kms?) (kms*) VZ Cha, VW Cha and HK Lup. Let us analyze the possible
Chal 13 15.0 17 causes of this deviant behavior. For VW Cha (Sz 24) Dubath
E:al'll g 120';:"’ é)'g et al. give a radial velocity of 21.2 km’ while we found
LUE " 3 27 32 15.3 km st. Dubath et al. also note that in the two additional
Lup V2 5 _06 10 radial velocity measurements obtained in a time interval of
Lupl® 12 12 1.4 20 months suggest that VW Cha has a constant velocity which
CrA 2 113 15 is, however, very dierent from the radial velocity of the gas,
Oph-Sco 13 6.6 1.7 they suggest that VW Cha could be a binary star. Indeed, one

of our cross-correlation functions (see next section and Fig. 5)
suggests the existence of three stars, one of them having a ra-
dial velocity consistent with the mean radial velocity of the as-
sociation and other two stars which seem to wiggle as a SB2.
Thus this system could be a triple, i.e., two visual components
(which are indeed detected in GMPR97), with one of them
being a spectroscopic binary. In the case of VZ Cha (Sz 31)
The stars listed in Table 1 were separated accordingly to thBinbath et al. found a radial velocity of 38.2 kmit@nd aV sini
regioncloud. The respective distributions of the radial velocitgreater than 100 kn$ whereas our 2 measurements give a
measurements are plotted in Fig. 3. The radial velocity distritean radial velocity and meafsini of 17.97 and 8.50 knts,
butions for Cha Il, Lup Il and CrA are only shown for sake ofespectively. In contrast to VW Cha, the cross-correlation of
completeness. Since only two or three stars were observe¥/hCha does not show any sign of a spectroscopic companion.
these regionslouds, they add no significant information abouf this star is a long-period single-lined spectroscopic binary
the kinematics of these groups. we should expect then a constahsini. Alternatively, we can

Let us now compare our radial velocity distributions witlsuppose that this system is a very long period (i.e., very low
those available in the literature. The comparison of our oamplitude) spectroscopic binary composed of two stars with
servations with those from the literature is important singaass not very dierent so the light of both of them contribute
external data add another epoch to our radial velocity ddtathe observed CCF, but, due to low amplitude, they never ap-
which is important to trace long-period (of the order of severpkar split in two peaks, instead we only see the changes in the
years) single-lined spectroscopic binaries. Dubath et al. (1996)th of CCF. The last one is HK Lup (Sz 98). Théfdrence in

1Sz 79 was not taken into account.
2 Sz 85 was not taken into account.
8 Sz 89 was not taken into account.

3.2. SFR radial velocity distributions
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Fig. 3. Radial velocity distributions separated by SElRud according to Table 1. Two (Sz 85 and Sz 89) of the three high-velocity outliers
stars found by Dubath et al. (1996) in Lup Il are not shown.

or not these three systems are spectroscopic binaries. Since we
are not sure about the status of these three systems, we will dis-

40 L VZ Cha ) regard them in our spectroscopic binary frequency analysis of
Sect. 3.
VW Cha 4
20 |- e 4 3.3. Spectroscopic binaries?
HK Lup ] Our sample contains 4 spectroscopic binaries known a priori
P 1 from the survey of Mathieu et al. (1989). In addition 4 stars

showed at least once during our observations a double-lined
cross-correlation function, namely:
- VW Cha. Line doubling was observed in the spectrum of
29th May 1999. Three stars are seen in the CCF of the 21st May
1999. In the other dates, the shape of the CCFs equally suggests
the presence of at least one companion, thought less clearly
i g 1 than on the dates quoted above. The mean blend radial velocity
el 7 is about 15.31 kmg.

T S N S - CHX 18N. Two stars are clearly seen in the CCF of the 14th
0 O e “ o0 May 1999 and less clearly in the CCF of the 19th May 1999.
For the other observations, the radial velocity is stable at about
) ) ) . 15.5kms?.
Fig. 4. Comparison between our radial velocities and those found 'rBF Cha. Despite of the noise in the observations, the CCFs

the literature. Filled circles, squares and triangles stand, respectivél A
for stars in Cha taken from Dubath et al. (1996), in Lup taken Duba] the 7 Jul. 1998, 12th May 1999, 14th May 1999 and

etal. (1996) and Wichmann et al. (1999) and in Oph taken from Waltkpth May 1999 suggest a binary system composed by a “slow”
etal. (1994). The two objects shown as open circles are the two po&8tating star ¥'sini ~ 17 kms™) and a rapid rotating star
ble member of the Carina-arm suggested by Dubath et al. (1996). Thesini ~ 31-36 kms'). The mean blend radial velocity is
three deviant points (VZ Cha, VW Cha and HK Lup) are discussed&bout 10-13 kms. However, since the width of the cross-
the text. correlation function remains constant in the three observations,
we suspect that the SB2 aspect which we are observing is due
radial velocity between the measurements obtained by Dubtgtvariations in the line profiles caused by stellar rotation plus
et al. and ours is of 8.4 knswhich is higher the uncertaintiesone or several spots on its surface (see e.g. Queloz 1999).
in both measurements. This suggests that this system might b&S 205. Line doubling was clearly observed only on
a SB1. The information available about these three systemshis 13th May 1999. The mean blend radial velocity is of
clearly insuficient to allow us to correctly establish whethes9.0 kms?.

V, from literature (Km.s™!)
o
T
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Fig. 5. The relative intensity of the CCF versus the radial velocity in kinfer the SB candidates identified during our survey. The name of
the object and the date of the observation are indicated in the lower left corner of each CCF.

In Fig. 5 we show the double-lined CCFs for the object3.4. Binary frequency
referred above. The conclusion here is similar to that drawn in

the last section, i.e., more observations are needed to establ‘iﬁhig_ 6 we present the spectroscopic companion star fraction
whether or not these three systems are spectroscopic binaf€sF) for the present Oph plus Ghap/CrA combined sam-
Meanwhile, these stars will be equally discarded in our analygif (first two open bins with & logPo, < 2) along with the
made in next section. high-angular resolution (speckle, adaptive optics, direct imag-
ing) CSF (last two open bins) from other studies. For each bin,

Concgrr_ﬂng the othe_r stars ir_1.our sample, they show Stafe respective CSF of the G- and K-dwarfs of the solar neigh-
dard deviation of the radial velocitiy measurements compati ﬁrhood is shown as a hatched bin

with the standard deviation of the residuals around the orbita

solution for the known T Tauri binary systems, i.e., 1-3kins  The spectroscopic CSRgf = $Z122) was computed
Therefore, these stars were classified as single sigk4)(< by considering the 59 observed in our survey plus 6 other
2.5 kmst). Nevertheless, a(V,) < 25 kms can be an ar- stars in Oph already observed for radial velocities (Mathieu
tifact caused by the a bad sampling of the observing epocltal. 1989; Mathieu 1992; Walter et al. 1994). As already men-
especially in the case of long period binaries. For instandmned above, we fail to find any new binaries besides those
if ROX 43A (Pop = 89.1d,e = 041 andK = 134 kms?, found Mathieu (1992, 1994). Within the intervakOlog P, <
Mathieu et al. 1989) is observed at the same dates as VZChaye count one triple system (NTTS155913-2233), thus the
we would have ar(V;) ~ 1.1 kmst. While this dfect can be CSF in this interval of orbital period is of 0.03/65). Applying
statistically corrected for, as argued in Sect. 3.1, on an indivithe correction due to missed companions we have a corrected
ual basis, the only way to confirm if such a system is a binaGSF of 0.04 (20.7565). One binary (ROXs 43A) and one triple
or not is with more observations. system (ROXs 42C) lie within the interval 4 logPop < 2,
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Table 4.The companion star fraction (CSF) of combined sample (Oph
plus Ch@Lup/CrA) for different orbital separation domains as shown
in Fig. 6. For the two visual binaries bins the final value of CSF
for ChalLup/CrA+Oph sample was computed by simply averaging
the corrected companion star fraction (CSfaken from Table 5 of
GMPR97.

log Porp Angular sep. csf csfis
0-1 (@00016-00008 004+0.03 002+0.02
1-2  @0008-00035 0Q07+0.03 004+0.03

4.5-6.0 01-1'2 028+0.05 0Q15+0.05

6.0-7.6 12-120 024+0.04 0Q11+0.04

Companion Star Fraction (%)
o
o
T
L

the respective CSF is thus of 0.05§3) and of 0.07 (36565)
if a correction is applied. ot
For the domain of separation of 15-150 AU (i.€’10up I
to 1'2), we have taken the corrected companion star fractions
(CSF) computed in GMPR97 for Clilaup/CrA. For Oph, the L
CSF computed from the union of the results from GNM93and o e AL :
Simon et al. (1995) was taken. The CSFs for the domain of sep- ° ? lo;pm (days) ° ? 0

aration of 150-1800 AU (i.e..’2 up to 120) for ChgLup/CrA
and for Oph were taken respectively from GMPR97 and frofy 6 The combined companion star fraction as a function of the or-
Simon et al. (1995). All afore—-mentioned values of CSF angal period for the sample of CHaup/CrA+Oph. The first two open
CSF are compiled in Table 4. In each respective bin of sepgins (logP., < 2) correspond to the spectroscopic binary frequency
ration the final value of CSF for Cfiaup/CrA+Oph was com- estimated in this paper, while the two right most ones come from
puted by simply averaging the values taken from GMPR97. a combination of the results of the resolution surveys presented in
The equivalent orbital period domain for each domain &NM93, GMPR97 and Simon et al. (1995), as explained in the text.
separation was computed by assuming a distance of 150 p¢ 4§ equivalent orbital per_iod domain for each domain of separa_tion
SFRs considered here, a total mass ®d and that the semi WasS computed by assuming a total mass &id and that the semi
major-axisa relates to the apparent separatj@ras@ _ Mmajor-axisarelates to the apparent separatioasloga = logp + 0.1

— : . - eipurth & Zinnecker 1993). For the same interval of orbital pe-
logp + 0.1 (Reipurth & Zinnecker 1993). For the same IrlterVa{r!:(a)d, the respective CSF for the MS, which is shown as hatched bins,

of qrbital p(_ariod, the resp_ective CSF f_or th? MS was eStimaths estimated by integration of the the analytical expression given by
by integrating the analytical expression given by Duquenng,yaquenmy & Mayor (1991).

& Mayor (1991). Errors are calculated following the Poisson
counting statistics, i.eq ~ VN, whereN is the number of
detections.

As we can see from Fig. 6 (and from Table 4), the PMS
short period binary frequency within the errors is indistinguish-
able from that observed among the field G- and K-dwarfs. gﬁ

g

contrast to the visual binary domain where the data are in ab _in Mathieu 199.2)’ c_onsequently the st_atist?cal signifipance
dance, little has been done to measure the PMS short pe ahe spectroscopic binary frequency estimations remains the
(Porb < 100 days) binary frequency. In fact, the only estira e
mations up to now of the PMS short period binary frequency While the combined spectroscopic binary frequency for
comes from Mathieu (1992, 1994). This lack of new results @hgLup/CrA+Oph are indistinguishable from that observed
this short range of period is likely due to thdfdiulty in mea- for the field solar-type stars, the spectroscopic binary frequency
suring the spectroscopic binary frequency. While in the visuiar Oph-Sco alone is very high. In fact all confirmed bina-
binaries domain, a few exposures per object generally takerrigs in our sample come from Oph-Sco which yields an uncor-
one observing run are enough to assess their binary naturagicted multiple star fraction (MSF, which is definednasf =
the spectroscopic domain, unless we are dealing with a doubéé%) of 16%=+ 9% (319) against ¥% + 2% (1§164) for
lined spectroscopic binary, several epochs are needed. Another MS field stars. In contrast to Oph-Sco, no spectroscopic
important point is that the short period binary frequency is ekinary was found when only the stars in Qlhap/CrA were
pected to be low (about 10%), thus large samples are needecbtasidered. Interestingly enough, Mathieu (1992) also found
be able to unambiguously detect any possible excess betwegdence for an excess of a factor 2.5 of binaries in Oph (given
different populations. the MS frequency, they should find 2 short-period binaries in
The spectroscopic binary frequency and the errors comsample of 24 stars, instead they found 5) while in Taurus,
puted in the present work are similar to those reported Hye number of short-period binaries expected in a sample con-
Mathieu (1992, 1994). Indeed, the two samples in questitaining 62 stars was 4-5, instead only one binary was found,
have approximately the equal size (65 for this work againsitilarly to what is observed here in Ghap/CrA.
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4. Discussion Bodenheimer et al. 2000) identifies two major ways to form

) . . short-period binaries, namely, fragmentation and the dynami-
The results of several high-angular resolution studies devoied igration of an initial wider pair. In the first mechanism, the

to the measurement of the visual binary frequency among {8, jes are already formed as a close pair, probably by frag-
PMS stars in dferent SFRs and young clusters suggest thalhiation at the end of the second collapse phase, since at this
the excess of binaries initially observed among the PMS p%int the Jeans radius is of the order<#f AU. Once formed
ulations is not universal. Dueme (1999) summarizes and reg,g o fragments need to accrete the majority of their final
analyzes the results of these high-angular resolution SUrVeySjar mass. The problem with this scenario is that fragmenta-

in ordAer to consis_tently compare their results. If, on one_si%n in unlikely to occur at this point (e.g. Boss 1989). In the
Ducheéne’s analysis does not allow one to assefBminces in gq.qnq scenario, wide binaries are formed having a circumbi-

the overall binary frequency afut in the shape of the orbital 5y gisk which produces a torque in the system. This torque

period distribution, it allows, on the other hand, to compa(g transfer angular momentum from the binary to the disk.
the resglts of the ctﬁerent.studle_s within a restricted range of 4 5 consequence, the disk will tend to expand and the central
separation. One conclusion which can be drawn from such @,y to became more hardly bound (i.e., the components get
analysis is that low-density SFR, most notably Taurus, presefifsen) n a recent paper, Tokovinin & Smekhov (2002) report
a binary frequency higher by a factor 2 than that of the fielflg regyits of a long-term radial velocity campaign aimed at
solar-type stars, denser SFRs like Orion and young clustgsSying for spectroscopic sub-systems around a sample of vi-
exhibit similar fractions of low-mass visual binaries (for ref 5| mytiples of spectral type F5-M. Their results show that the
erences on individual surveys, see Dest"1999; Patience & grequency of spectroscopic sub-systems in close visual binaries
Duchene 2001; Mathieu 1996) is similar to the field (11%—18%). However, spectroscopic sub-
There are currently two plausible alternatives to link th@ystems are more frequent among wide visual binaries (20%)
stellar formation and the flerences observed in the visuajng among the wide tertiary components of the known visual or
CSFs (see Bouvier etal. 2001; Ghez 2001; Larson 2001; Clagctroscopic binaries (30%). In addition, the majority of these
2001 for recent reviews on the subject). The first one suggesi$-systems have an orbital period less than 7 days (Tokovinin
that the diferences in the observed CSFs are signatures tgagmekhov 2002: Tokovinin 1997). They suggest that these
the outcome of stellar formation depends on the physical prqpsal) excess of short-period spectroscopic sub-systems is an
erties of the medium such as temperature, shape of parep@rint left by the formation mechanism. Such mechanism is
cloud, magnetic field, etc. (e.g., Durisen & Sterzik 1994; Boggmjlar to proposed above (i.e., the spectroscopic binary trans-
2001). In the second alternative, the binary frequency resulirs orbital momentum to the disk which expands), but in the
ing from the stellar formation process would be nearly cogase of a triple system, the orbital angular momentum is trans-
stant, dynamically evolving afterwards through collisions (e.gered from the inner orbit to the external orbit, as a consequence
Kuopra 1995). the orbit of the spectroscopic sub-systems shrinks while the
In this discussion the short period binary systems haugrtiary becomes wider. Eventually the two componets will be
a role to play. Kroupa (1998) studies the imprints, such afser enough so tidaffects become important and acctually
stellar velocity, system mass and binary proportion, left ¥ictates the further orbital evolution (e.g. Kiseleva et al. 1998).
the dynamical interactions occurred in aggregates foémint In fact, looking at our Table 1 we observe the same ex-
concentrations. He shows that binary systems with an orbigalss of close spectroscopic binaries among triple system as re-
period shorter than 1000 days are not ionized by dynamical jsorted by Tokovinin & Smekhov (2002). Counting all the SBs
teractions since their binding energies are greater than the mgag bona-fide one plus the candidates) for stars without and
kinetic energy of the population. On the other hand, in binaryith one or more visual companion, we see that 1.8%-5.7%
binary or three body encounters these binaries are very likelyfothe SBs have no visual companion while 9%-14% do have
gain binding energy which means that, by conservation of eshe or more visual companion (i.e., they are spectroscopic sub-
ergy, the pertuber body will gain kinetic energy and, dependiggstems). Alternatively, if we consider only Sco-Oph stars and
on its mass, it can even escape from the potential well of the &ige confirmed SBs, we see that the percentage of SB without vi-
gregate. The binary system, in turn, experiences a recoil whigilial companion is of 8.3%, while the frequency of SBs having
may be sticient to also expel it from the aggregate (Kroupane or more visual companion is of 25%. The results shown
1998, see also Reipurth 2000 and Reipurth & Clarke 2001 fabove are of coursefacted by the low counts. Nevertheless,
a review on the basic properties of three-body interactions agh@ data clearly show a trend in the direction of the Tokovinin &
its role in the brown dwarf formation). Thubke short-period Smekhov’s suggestion, namely, the frequency of spectroscopic
binaries observed in a given cluster or association, are vegynaries is higher among higher order (mainly triple) systems.
likely to be the result of the formation process itséf.course Another feature in the data is the excess (lack) of short pe-
that this is not exactly true for systems wil, < 10 days, riod binary found in Oph (Taurus and LBhgCrA). Are the
since they are very likely to undergo tidal interactions, magends real? Undoubtedly, the small size of both samples mars
transfers, etc. Also, the mass of the components is probaklhy attempt of drawing a robust answer to these questions. In
changing since both components will continue to accrete fragpite of that, in some cases one single exposure could have beer
its envelope, unless the systems has been ejected from this laiesugh taletecthe binary nature of the object according to the
How do close binaries form? The answer is ndbllowing argument. Since the surface of the cross-correlation
presently known. In a recent review, Bonnell (2001, see alpeaks are roughly proportional to the stellar luminosity
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(see e.g. Pasquini et al. 1991), we can arbitrary state that heSummary

secondary peak would be seen in the cross-correlation if itlri18this paper we have presented the results of a three-years
larger than 10% the surface of the primary. This can be trarg]s—h_ \uti ¢ ) . ducted with. th
lated into a magnitude fierence of 2.5 in the CORALIE ayat Igh-resolution Spectroscopic campaign conducted wi N

FEROS bandpass. Thus considering that the primary is a Sf%im of estimating the spectroscopic binary frequency for a sam-

r . . .
of one solar mass we find that suclffdience in V magnitude pF‘e of T Tauri stars already surveyed for visual companions us-

corresponds to a secondary~di.5 My. Thus our conclusion is ing high-angular resolution techniques by Ghez et al. (1993)
that there is a probability that systems with, < 100 days and and by Ghez et al. (1997).

d = 0.5 can be at least detected or classified as SB2 candidateror a few stars in our sample we could obtain radial veloc-
on the basis of a single exposure. This suggests that the lackity measurements from the literature. The agreement be-
of SBs observed in Taurus and L/@haCrA may be real. On  tween our values and the latter is very good. Three deviant
the other hand, if additional observations prove that the 4 am- cases were found for which the existence of a Spectroscopic
biguous (Sects. 3.2 and 3.3) cases in/Chp/CrA are indeed  companion is not ruled out by the present data. The same

spectroscopic binaries, then the MSF for J@paCrA would conclusion holds for the objects presented in Sect. 3.3. for
be about 7% 3 what is not far from that found for the solar-  which a double-lined cross-correlation function was seen at

type field stars. Thus more observations are clearly needed tojeast once during our campaign.

resolve the issue whether or not there is a lack of spectro- Excepting these doubtful cases and the 4 binaries known a
scopic binaries in Chaup/CrA. If, however, further studies priori from Mathieu et al. (1989), no star presentedha

of short-period binary frequency based in larger samples con- greater than 2.5 knt'8. The radial velocity data presented
firm this difference between Oph in one side and Taurus and jn Table 1 can be useful for future radial velocity surveys

ChgLup/CrA at the other, this may suggest that the conditions as they can inform about the variability of stars observed in
favorable to the fragmentation at the end of the second collapsethis work.
may have been found in some clouds, like Oph, and notin oth- The PMS short-period companion star fraction (CSF)
ers like Taurus. found in our survey is indistinguishable from that found
Duquennoy & Mayor (1991) for the field solar-type stars,
confirming the previous results form Mathieu (1992) and
Finally, we would like to draw attention to a last interest-  Mathieu (1994).
ing point concerning the shape of binary frequency distribution The data suggest that the spectroscopic binary frequency
as a function of the orbital period. Kroupa & Burkert (2001) for Oph-Sco alone could be higher than that of the field
present the results numerical simulations performed in order splar-type stars by a factor of about 2. However, the paucity
to tackle the question of whether an initial narrow distribution of the Samp|e prevents us from drawing any robust conclu-
of orbital periods can be broaden via dynamical interactions. sjon about a possible excess. The questions as to whether
They find that, even in extremely compact clusters, dynamical or not such excess is real and whether or not there is a dif-
interactions cannot widen the period distributioffigiently to ference in the short-period binary frequency foffetient
explain the range of orbital period observed in clusters and as- SFRs remain open.
sociations of dierent ages. They conclude by suggesting that The spectroscopic binary frequency among the components
the wide range of orbital periods is a result of cloud fragmen- of visual multiple systems is higher than in the stars without
tation and subsequent magneto-hydrodynamical process. In theany visual companion, being between 1.8%-5.7% and 9%-—
same direction, Bodenheimer & Burkert (2001) recognize that 149 respectively. If only the Sco-Oph and the confirmed
the actual fragmentation simulations do not explain the for- SBs are considered, these numbers are highly increased.
mation of close binaries. However, due to the smoothness of |n this case the rate of SB without visual companion is of
the transition in the binary frequency distribution between the 8.3% while the frequency of SBs having one or more visual
close binary and the wide binary regime, they find it unlikely companion is of 25%. This trend is similar to the results re-
that there exists a second mechanism other than fragmentatiorported by Tokovinin & Smekhov (2002) for solar-type stars
which would account for the close binaries. Nevertheless, we and it is probably a signature of the formation mechanism

could speculate that binary frequency distribution which we ob-  of the spectroscopic binaries.

serve for the field solar-type stars results from a superpositions

of different modes of stellar formation. If, on the other han#} order to provide a solid (in the statistical sense) answer to

the binary frequency distribution for a given association or SHRese questions, a survey must to be performed with a sample
presents a real gap at |&g, ~ 34, it could indicate that closecontaining several hundreds of stars, such a program is well
binaries are formed ffierently from wide binaries. Again, thesuited to multi-object spectrograph like GIRAFFE.

answer to this question lies on the determination of the wh%e

binary frequency distribution as a function of orbital period forCkn0W|edgememscHFNI is very obliged to Prof. Michel Mayor
ylireq Y P whose support was fundamental to the realization of this work, either

youn_g pOp_UIat'onS_Wh'Ch a_t the moment is not possible to dtﬁ'rough the allocation several nights in the Swiss Euler Telescope or
termine, since radial velocity surveys are not of long enougdyoygh his always enlightening comments. Jean-Claude Mermilliod,
duration to find objects with thousands of days of period am Reipurth, Michael Sterzik, Juan AlealElvira Covino and Nuno
high-angular resolution techniques are not able to detect cagantos are also warmly acknowledged for helpful discussions. This
panions below about 10 000 days of period. work was partially supported by CNPQ proc. 200@B47 (NV).
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