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Abstract. Doppler measurements from the high-resolutiopicture requiring the presence of an “ice” core for the run-
CORALIE spectrometer of the staHD 75289 andHD 130322 away growth of giant planets in the outer regions of the pro-
reveal 2 new extra-solar giant planets. They are the second toslellar nebulae (Pollack & Bodenheimer 1989; Boss 1995;
third planetary candidates discovered vithRALIEin lessthan Lissauer 1995), a first approach invokes an inwards migra-
1 year, since its installation on the 1.2-m Euler Swiss telescajign motion of the forming planet due to planet-disk inter-
at La Silla. The minimum mass of the planet aroinl75289 actions (Goldreich & Tremaine 1980; Lin & Papaloizou 1986;
(m2sini=0.42My,;) is the lightest found to date for a solar\Ward 1997) which stops because of star-planet tidal interac-
type star companion. The orbital period is 3.5 days and thiens, mass transfer from the planet to the star (Lin et al. 1996;
orbit is circular. The second candidate, a Jupiter-mass plareilling et al. 1998) or lack of material in the very inner
orbits HD 130322 in 10.72 days, on an almost circular trajecegion of the system (magnetospheric cavity). Other sce-
tory. Due to their small orbital periods, both planets belong t@arios involving gravity interactions between giant planets
the hot Jupiter family, increasing thus the already large numk@veidenschilling & Marzari 1996; Rasio & Ford 1996) were
of known Jupiter sized planets with orbits much smaller than&@iso proposed to bring outer giant planets close to their
the solar system. stars. Another recent approach based on in situ formation
(Wuchterl 1996, 1997, 1999; Bodenheimer et al. 1999) is gath-
Key words: techniques: radial velocities — binaries: specering an increasing support.
troscopic — stars: individualHD 75289 — stars: individual: In this context, the future statistical improvements expected
HD 130322 — stars: activity — planetary systems from ongoing large surveys will prove to be decisive. Among
the latter, our ambitious planet-search programme with the
CORALIE echelle spectrograph on the 1.2-m Euler Swiss tele-
scope at La Silla (Chile) is briefly described in the next section.
The results from this long-term systematic survey will be pre-

After the discovery of the first extra-solar planet orbiting théented in a series of numbered publications directly following
solar twin star 51 Peg by Mayor & Queloz (1995), mor&ew extra-solar planet discoveries, so that complementary stud-
than 25 planetary candidates including a 3-planet systées like detailed abundance analyses, photometric transit or dust
(Butler et al. 1999) have now been indirectly detected by hig#isk searches can be undertaken rapidly. Within about one year
precision radial-velocity monitoring of solar-type stars ohe CORALIE spectrograph has already made a decisive con-
the solar neighbourhood (see Marcy et al. 1999 (MCM9dyibution to the discovery of the planetary companion around
Queloz et al. 2000 and Vogt et al. 2000 for recent referentite M4 dwarfGl 876 (Delfosse et al. 1998; simultaneously dis-
updates). The unexpected characteristics of several of @@ered by Marcy et al. 1998) and allowed us to detect 3 extra-
new systems (small separations, large eccentricities, etc), ha@&r planets: the companion®@f86 described in Queloz et al.
challenged our conventional views on planetary formatiof2000, Paper I) and the two new candidates presented in this
Amongst the most interesting problems is the open qud¥per, namely those arourtb 75289, the lightest extra-solar
tion of the formation of hot Jupiters, giant planets very clogdanet found to date around a solar-type star, dbd.30322.

to their parent stars. Several scenarios are competing to Bxring the preparation of this publication, a n&®RALIE

plain these systems. In the continuation of the conventiord@netary candidate was announced around the{§tdi92263
(Santos et al. 1999a). It is described in details in Santos et al.
Send offprint requests to: stephane.udry@obs.unige.ch (2000, Paper llI).

* Based on observations collected with the CORALIE echelle spec- Wjth periods of 3.51 and 10.72 days, respectively, the plan-

trograph on the 1.2-m Euler Swiss telescope at La Silla Observatqtys presented here belong to the hot Jupiter family and thus
ESO Chile

1. Introduction
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increase the number of planets with small orbital separations, Removal of the fainter cool dwarfs, by a colour-dependent
an accumulation in the distribution that, although favoured distance cut off d.,.x = f(B — V)), taking into account
by observational biases, is nevertheless statistically significant that our cross-correlation technique needs less signal for K
(MCM99). dwarfd.

The parent star descriptions, radial-velocity observations, . . o )
orbital solutions and inferred planetary characteristics for these 1he final sample is presented in Fig. 1 which shows the stel-
two new candidates are presented in Sects. 3 and 4, respectiV@i2PParent magnitude and distance distributions. We note that
Individual radial-velocity measurements will be made availabfg80% Of the selected stars are brighter thap = 9 and that
in electronic form at the CDS in Strasbourg. In Sect. 5, we diint objects are mostly K dwarfs for which our technique is the
cuss the other sources of possible radial-velocity variations dRgSt €fficient. , _ o
rule them out by use of bisector analysis and photometry. Finally, FOr the planet search itself, large amplitude binaries and

Sect. 6 brings a summary of the results and a short discussigiqtentially intrinsic variable stars (large activity index and fast
rotators, Saar etal. 1998, Santos etal. 1999b, see Sect. 5) have to

be avoided. The stability of a planetary system may be perturbed
2. The CORALIE planet-search sample and even destroyed by the close proximity of a stellar compan-

ion. Moreover, the simultaneous determinations of the large am-

The diversity of characteristics presented by t_he new planet fifude and planetary orbits would require an additional observa-
systems (e.g. MCM99) makes clear that existing ideas of pl

¢ 2 d seri ision. Enlarding th b [Ynal effort. Most large-amplitude systems were detected with
etary formation need serious revision. Enlarging the numbergt, copave spectrographs (Baranne et al. 1979) at a lower

detected systems is now necessary to obtain proper statistifalision jevel (300ms'). Long-period binaries showing only
distributions of orbital elemen_ts, planetary masses, etc, fun- fear drifts in radial velocity remain nevertheless good candi-
mental for a better understanding of the formation and evolutigRyes for the planet search as the gravitational perturbation of
of thgse systems. . - _the stellar companion is weak and the long-period orbital effect
Sl_nce the summer of %998’ a _Iarge hlgh-premsmn radigfyy the radial velocities can be easily corrected (6186, Pa-

velocity programme is being carried out with tki_:@:)RALIE er 1). TheCORAVEL measurements also provide us with the
echelle. spectrogr_gph on the 1.2-m Euler SW'_SS telesc Ellar rotational velocity (Benz & Mayor 1984) often used as an
at La S!Ila. yeIOC|t|es are measureq by numerically Cro,sﬁbtivity indicator (Saar et al. 1998). The fast rotators and large
correlating high-resolution spectra with a template apprOpr'aa{ﬁmlitude binary systems are collected in low-priority subpro-

for G._K stars. Further mformat_lon on the met_ho_d as well Yrammes used as observing backup programmes; however, they
technical and instrumental details and a description of the fifgf; belong to the global volume-limited sample to be used for

discoveries of the programme are given in Baranne etal. (199pdfistical purpose. We are left in the end with about 1000 high-

and in Queloz et al. (1999, 2_000)' riority candidates for the core of the planet-search programme
The overall sample consists of about 1650 solar-type st

selected.agcording to distance in order to ob.tain a Well.-defir?ed TheCORALIEsurvey offers a unique opportunity to explore
volume-limited set of dwarf stars. As very bnefly described 'the relation between activity and other stellar characteristics like
Udry et al. (1999), the global sample selection was performggt,iional velocity, rotational period or intrinsic radial-velocity
applying the following criteria: and photometric variations (Santos et al. 1999b).

Because of its size and the quality of the measurements,
the above defined planet-search programme will also signif-
icantly improve the data available for stellar binary systems,
teactualizing the Duquennoy & Mayor (1991) type of work. In

— Selection of stars closer than 50 pc ¥ 20 mas) with pre-
cise parallaxeso, < 5mas) and F& Spectral type< M1
in the HIPPARCOScatalogue.

— Photometric cut off of giant stars (2.5 mag off a “mean
main sequence). This allows us to remove most evolved stars For a given signal-to-noise ratio, the photon-noise error inversely
while keeping stars with misclassified luminosity classegales with the depth of the cross-correlation function which is maxi-
like the two candidates presented here (see below). mum for late K dwarfs with the template used for solar-type stars
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HD 75289

particular, the determination of a good distribution of masses
of companions of solar-type stars down to the planet regimeos |-
will bring some further insights in the brown dwarf — planet
transition zone. This will further support or invalidate the sd
called “brown-dwarf desert” suspected by the lack of browrf-°2 |
dwarf candidates in the high-precision radial-velocity surveys |
(Marcy & Butler 1995) and recently emphasized by the study 'f
of Halbwachs et al. (2000) which combin€ORAVEL and _*°F E
ELODIE radial-velocity measurements wiHPPARCOSastro- 3
metric data to derive real masses for a set of spectroscopit’ |
brown-dwarf candidates (Mayor et al. 1997). o

Finally, the survey will naturally provide good candidates for O_OZ 5
the future ground-based|(T1) and spatial$IM) interferometric
programmes.
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3.1. Sellar characteristics of HD 75289 Fig. 2. Fourier power spectrum of the radial-velocity measurements
(upper panel) for HD 75289. The middle panel gives the alias spectrum
HD 75289 {IP43177) is a bright{' = 6.35) GO dwarf in the due to the data sampling (Deeming method) and the lower panel the
southern Vela (Sail) constellation. Th#PPARCOScatalogue residue after removing the contribution of the main peak and its aliases.
lists a colour indexB — V' = 0.578 and a precise astrometricThe 3.5-d periodicity is obvious in the velocity data (mean peak and
parallaxm = 34.55 4= 0.56 mas (ESA 1997) which puts the sta@liases). In the upper panel, horizontal lines represent (from bottom to
at a distance of 29 pc from the Sun. Thus the absolute magniti@R 0.5, 0.05 and 0.001 false-alarm probabilities
My = 4.04, typical for a GO dwarf. This invalidates the super-

giant classification usually given, for example inthe Bright Star = 16 emission flux in the middie of the Gad

Catalo_gue_z (Hoffleit & Jaschek 1982)‘_ . line after correction for the photospheric flux, we obtain the
This discrepancy was already pointed out in Graiton et uromospheric activity indicatorScor =0.159 + 0.009 and

(1989) who defined the star to be a “nearby metal-rich smakl)— (Rlyc) = —4.96 (Santos et al. 1999b), very close to

mass dwarf near the turn off”. In their high-resolution spectry _ 154 andlog (R} ) — —5.0 givenin Henry et al. (1996)

. ) : . > oD =0. Hi) = —5-09iv -(1996).
scopic anal.ﬁ"?’ they d;:rlvedﬁa grav]mg g = 3.8fromthe '02 These values are typical for stars with low chromospheric activ-
Ization equi iorium and an € ective temperatmgg - 6000 ity level (Henry et al. 1996). From the calibration of Donahue
from the excitation equilibrium of the Heabsorption lines. The (1993) also quoted in Henry et al. (1996), they lead to an age

e o .

Ir;]xtteGr 'S N gor:d agreem(ént W'mefggl 5932 K derived fr.om. estimate of 5.6 Gyr compatible with the age derived from the

:: € eE evap d_o_t;mtlalt.ry( lgenzn , private commu(r}ncauo lutionary tracks (large uncertainties in both determinations).
rom their individual line abundance measurements, Gratton et i,cq e q and inferred stellar parameters are summarized in

al_. also estimate a metallicity index [A/H]=0.2 in agreeme able 1 with the references of the corresponding observations
with the [M/H] =0.28 value from the Geneva photometry an r methods used to derived the interesting quantities.

with the [Fe/H] =0.29 value derived from the calibration of the

surface of th&€ ORAVEL cross-correlation dip (Pont 1997). This

metallicity is higher than the average value (slightly negativé)2- CORALIE orbital solution for HD 75289

of the metallicity of the stars in theORALIE sample, as is the ganveen November 1988and October 1999 we obtained
case for most of the other stars with giant planets. 88 precise radial velocities ofiD 75289. The distribution
Using a bolometric correction3C'=—0.0488 (Flower t yho photon-noise errors of individual measurement3 (
1996), the star luminosity is estimated to de = 1.99L . peaks around 4.5nT$ with a mean value<e;>=5.5ms .
According to the evplutionary tracks of the Geneva evolution Fourier transform (using the approach by Deeming (1975,
models with appropriate metal abundance (Schaereretal.lggg)m)) of the temporal data exhibits a strong periodic sig-
the position of the star in the HR diagram indicates an age CoO)y aroundP =35 days, as shown in Fig.2 (upper panel).

parable to the age of the Sun (but with large uncertainties) g0y, ,ntally-dashed lines in the figure represent 0.5, 0.05 and
amass\/ = 1.15 M. The derived mass is slightly higher tharyy o1 ta1se-alarm probabilities derived from Monte-Carlo ran-
the typical mass of GO dwarfs because of the high metallicify,, reajisations with the same temporal sampling and r.m.s.
of the star. as the real data. The significant secondary peaks are aliases

as indicated by the aliasing and residue windows in the figure
2 Quoted values in the paper include errors. The correct values have

been obtained directly from the author 3 The discovery was announced beginning of February 1999
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Table 1. Observed and inferred stellar parameters for HD 75289 and HD 130322 with the corresponding references

Parameter HD 75289 HD 130322 References

Spectral Type GO KO HIPPARCOS

\% 6.35 8.04 HIPPARCOS

B-V 0.578 0.781 HIPPARCOS

T [mas] 3455+ 0.56 33.6+1.5 HIPPARCOS

My 4.04 5.67

L/Lg 1.99 0.50 Flower (1996)

[Fe/H| 0.29 —0.02 CORAVEL, Pont (1997)

[M/H] 0.28+0.02 0.1+£0.04 Geneva photometry

M/Me 1.15 0.79 Geneva models, Schaerer et al. (1993)
Test [K] 6000 5330 Gratton et al. (1989), Flower (1996)
% K] 5982 5318 Geneva photometry

vsing [kms™] 4.37+1 1.9+ 1.2 CORAVEL, Benz & Mayor (1984)
log(R i) —4.96 —4.39 Santos et al. (1999b)

Pot(Ry k) [days] 15.95 8.7 Noyes et al. (1984)

ageRyx) [Gyr] 5.6 0.35 Donahue (1993), Henry et al. (1996)

Table 2. CORALIE best Keplerian orbital solutions derived for HD 75289 and HD 130322 and inferred planetary parameters. For HD 75289,
the eccentricity is not significant according to the Lucy & Sweeney (1971) test and we thus also provide the circular orbital solution

Parameter HD 75289 HD 75289 (e=0) HD 130322
P [day$ 3.5098+ 0.0007 3.509% 0.0007 10.720: 0.007
T [JD-2400000] 51355.9% 0.48 51355.41 0.03 51287.38 0.68
e 0.024+ 0.021 0 0.044+ 0.018
1% kms™] 9.258+ 0.001 9.258+ 0.001 —12.504 4 0.002
w [deg] 50.164+ 49.17 0 203.63- 23.14
K [ms™!] 5441 5441 11542
Nies 88 88 118
o(0O—-C) [ms!] 7.47 7.44 15.4
a1sini [Mm] 2.602 & 0.054 2.603 & 0.054 16.916 & 0.308
f(m) [107° Mg] 5.713-1072 £ 0.356-10"2  5.716-1072 4 0.354.10~2 1.6824+ 0.092
mi Mg)] 1.15 + 0.79

meo sin s [Miyup) 0.42 + 1.02

a [AU] 0.046 + 0.088

Teq K] 1260 720

(lower panels). The best-fit Keplerian model (Fig. 3) yields amass (without taking into account the uncertainty in the primary
accurately constrained orbital period36098 + 0.0007 days, mass estimate) is less than 2%.
a very small eccentricity = 0.024 + 0.021, compatible with a From the relation between the activity index and stellar rota-
circular orbit according to the Lucy & Sweeney (1971) test atteon period (Noyes et al. 1984) we derive a perigg, = 16 days
92% confidence level, and a semi-amplitide= 54+1ms~! for HD 75289. Assuming that the orbital and rotation axes co-
of radial-velocity variation. At such a small distance from iticide, a “statistical” equatorial velocity., may be derived
parent star and following Guillot et al. (1996), the planet equirom the star radius and then the orbital plane inclination
librium temperature at the surface is estimated to be arousdobtained from the measured projected rotational velocity
1260 K. The complete set of orbital elements with their uncersini = 4.37 & 1kms~! (calibrated from the width of the
tainties are given in Table 2 for the circular and “eccentricC ORAVEL cross-correlation dip; Benz & Mayor 1984). Using
solutions. the simple relation between stellar luminosity, radius and effec-
Using the previously derived 1.15)0mass foHD 75289, tive temperaturd, = 47 R?0T%; and with the stellar parameter
the best-fit orbital parameters imply a companion minimuwralues given above, the radius is estimated to~bé.4 R,
massms sini = 0.42My,;, and a separation = 0.046 AU  slightly larger than the typical radius for a GO dwarf with solar
between the star and the planet. The inferred planetary minetallicity. This leads to a valué,, ~ 4.4kms~! very close to
imum mass corresponds to 1.4 times the mass of Saturn #&melquoted sin ¢. Taking into account the uncertainty ogin 7,
is the lightest found to date for an extra-solar planet arouncanaximum mass of 0.51 ), is estimated for the planet.
solar-type star. Despite the low mass of the planet, the velocity The r.m.s. to the Keplerian fit is 7.5m’, similar to the
variation is accurately determined and the error on the minimwralocity r.m.s. for the orbital fit of the previously-discovered
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HD 75289 ometry could be expected from activity indicator and rotational
velocity considerations. During the winter 1998-1999, an inten-
sive campaign of high-precision relative photometry has been
initiated on the 50-cm Danish telescope at La Silla in order to
detect a possible transit. Future results of this ongoing moni-
toring will be described in details in a coming paper (Santos
et al., in prep). Up to now the photometric measurements have
already demonstrated the luminosity stability of the star at a few
millimagnitude level.

During the preparation of this paper, a planetary companion
transiting in front of the stariD 209458 was independently ob-
served by Charbonneau et al. (2000; two transits in September
1999) and Henry et al. (2000; in November 1999).

9.3

9.25

RV (km s-!)

9.2

4. HD 130322. The third CORALIE candidate
0 0.5 1 4.1. Sellar characteristics of HD 130322

: . . ) HD 130322 HIP72339) is a KO dwarf withY’ =8.04 and
Fig.3. Phase-folded radial-velocity measurements obtained WIE _ v = 0.781. The HIPPARCOScatalogue (ESA 1997) lists
CORALIE for HD 75289. Error bars represent photon-noise errors o . 9 .

a precise astrometric parallax = 33.6 & 1.5mas or a dis-
tance of 29.76 pc from the Sun. The derived absolute magnitude

, My = 5.67 invalidates the commonly given giant classification.
CORALIE planet arounds1 86 (Paper I). The residuals around N, detailed LTE spectroscopic analysisHid 130322 has

the solution show no evidence of a possible additional compajye carried out to our knowledge. The only reference attaches
ion on a short- or intermediate-period orbit. HD 130322 to the Stmgren photometry of the large sample

A set of 5 CORAVEL radial-velocity measurements Ofgygieq by Olsen (1993). From the y = 0.475 value the Olsen
HD 75289 obtained over slightly less than 14 years, betwegibga) calibration yielddLs = 5321 K and with the Schuster &
1983 and 1997, present a dispersion I0ms™, the level \ssen (1989) calibration we derive [Fe/H}<6.02. These esti-

of precision ofCORAVEL. Older measurements from the litery, 5te5 agree with other determinations given below. Following

ature (Gratton et al. 1989, Parsons 1983, Catchpole et al. 1982, . (1996), we derivél,s =5330K andL =0.5L.. Cal-
L] e . .

Przybylski & Kennedy 1965) do not show any clear evidengg,aiiong of theCORAVEL cross-correlation function parame-
of radial-velocity variation. We thus conclude thd 75289 is . 4150 yieldssini=1.9+1.2kms~! (Benz & Mayor 1984)

very probably a single star contrarily to the “potential binary [Fe/H] =—0.02 (Pont 1997). Finally, the Geneva photom-

characteristics reported in the literature. etry corroborates these values by providing [M/BiJE and
TS = 5318 K (Grenon, private communication).

3.3. Transit candidate The fairly largelog(R}; ) = —4.39 value derived from

the CairH core emission (Santos et al. 1999b) points towards

The discovery of hot Jupiters has major theoretical and praaCS/oung age for the star: the Donahue (1993) calibration gives

tical implications. For favourable inclination (edge-on orbita(.jLn age estimate of about 0.35 Myr. The kinematical character-
plane), high-accuracy photometric eclipse observations beco&pcs of HD 130322 (/ — —9.5kms !, V = —26.1kms"!

possible. The transit light curve provides the inclination angie. _ _10.9kms-! estimated from radial andiPPARCOSVe-

and the radius of the transiting body (using the on-transit apgiiesy comparable with the kinematical properties of stars in

qff-transit flux ratio). The probqbility of such atransitis ProPOfq pleiades (Chereul et al. 1999) further support such a young
tional to (R,+R,)/a (stellar radius over star-planet separatio

€.9. Borucki & Summers 1984) and is typically about 10% for 'i'he observed and inferred stellar parametersifal 30322
a hot Jupiter on a 4-day orbit. Combining the photometric da.crl?e summarized in Table 1

of a detected transit with radial-velocity measurements it then
becomes possible to determine the real mass of the companion _ _
and therefore to determine the nature of the transiting body. #i2. CORALIE orbital solution for HD 130322

nally, from the real mass and radius, we get the mean densiyg set of 118 precise radial velocities obtained from Febru-

of the companion, bringing thus s_trong constraints to theorig@ to August 1998 over about 17 cycles gives as best Kep-
of planet and brown-dwarf formation and atmosphere modelg;ian solution a period 0f0.72 + 0.007 days and a radial-

Such an observation would also represent a direct detectioq,gifocity semi-amplitudés’ = 115 +2ms"!, a secure result at

an exFrajsoIar planet. , ) the CORALIE precision level (Queloz et al. 1999, 2000), even
With its 3.5-day period, theID 75289 system is a good tran-

sit candidate. Furthermore, as discussed above, a favourable deThe discovery was announced beginning of September 1999
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Fig.5. Phase-folded radial-velocity measurements obtained with

Fig. 4. Fourier power spectrum of the radial-velocity measuremerEsORALlE for HD 130322. Error bars represent photon-noise error
(upper panel) for HD 130322. The middle panel gives the alias spectrum ' P P

due to the data sampling and the lower panel the residue after removing

the_contribution of.the_ main peak _and its _aliases. The radial-velocityn over a rotation period. The amplitude of the radial-velocity

period comes out significantly. Horizontal lines rgpresent (from bono\?&riations associated with intrinsic phenomena may reach a few

totop) 0.5, 0.05 and 0.001 false-alarm probabilities tens of ms! (Saar & Donahue 1997, Saar et al. 1998, Santos

et al. 1999b) and can possibly inhibit (when non-coherent) or
onfuse (on a few rotational periods) planet detections. In case
f short-period velocity changes, stellar intrinsic variations have

to be ruled out by checking the invariability of the bisector of the

With a small but significant eccentricity= 0.044 + 0.018, the . " o
o . . : .spectral lines and the stability of the star luminosity, expected
orbitis almost circular. A temporal Fourier analysis of the radi . o . :
or velocity variations due to orbital motions.

velocities confirms that uneven data sampling is of no influence | : ; . .
Line bisector measurements require a very high spectral res-

on this result (Fig. 4). False-alarm probabilities are also mdéiution. Such measurements were performed to eliminate ac-

cated. From the period and mass of the primary star (0/3M tivity phenomena and non-radial pulsation for explaining the
the separation between the planet and the star is estimateé iy P b b 9

L 1Peg observations (Gray 1998, Hatzes et al. 1998, Brown et
&Zoé%?lfo?gt?d(gzgl)arﬁ; gg?i'\;gu;] rg(;?iﬁblr.igﬁéﬁelzrzgzvrvatur@' 1998a, 1998b). A much easier related diagnostic is directly
) ' z%vailable from our cross-correlation technique by checking the
0% sector inverse slope (BIS) of the cross-correlation function
? %:F)r’ obtained with a purpose-designed template (Queloz
et al. in prep). This technique was very efficiently applied to
HD 166435 (Queloz et al. in prep) that was found to be intrinsi-
0((:]zallly variable even though the phase of the radial-velocity varia-
Pr; = 8.7 days leading to a maximum mass of 6.8 Mfor the tions seemed to be stable for a very long time (several hundreds
e ' | of cycles). This star presents phased inverse bisector slope and

planet. L . o . .
According to the 5CORAVEL measurements taken overrad'al velocity variations of similar amplitudes. The observed

more than 11 years, between 1985 and 1986130322 ap- m-phase Iur.nlnos,l'ty ygnaﬂon 'moreover confirms the intrinsic
. radial-velocity variability for this star.
pears to be a single star.

For our 2 candidatesiD 75289 andiD 130322, the tempo-
ral Fourier transforms of the inverse slopes of the CCF bisectors
5. Planetary companions: the best explanation do not show any significant periods (e.g. #D 75289 there is
) a 45% chance that the observed maximum peak in the Fourier
Most extra-solar giant planets have been detected through fhgstorm of the bisector data comes from noise and sampling)
radial-velocity variations of solar-type stars. However, sUGhnereas the radial-velocity periodicities are highly significant
variations can also be induced by motions of the photospheggys 2 and 4). Furthermore, in case of phased variations of ra-

due to pulsation (highly unlikely for solar-type stars and seveigly| yelocities and bisector slopes, we expect a tight correlation
day periods) and/or stellar-activity related variations like star

spots or convective inhomogeneities and their temporal evoll? The CCF is seen as an average line of the spectrum

taking into account the somewhat large photon-noise ertor
g; >=9.2ms !, peak at 7 ms!) of our actual measurements

parameters are given in Table 2 and the phased radial-vel
curve in Fig. 5.

In the same way as fadD 75289, withvsini = 1.9 £
1.2kms™! and takingR,(K0) = 0.85R, the activity index
allows us to derive a “calibrated” value for the rotational peri
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Fig.6. Top.Radial velocities (RV, upper panel) and inverse bisectdtig. 7. Same as Fig. 6 for HD 130322(= 10.72d)
slope (BIS, middle panel) phased with the orbital periBd£ 3.51 d),

for HD 75289.Bottom. RV vs BIS plot (same scale) showing the in-, .
dependence of the two quantities from Geneva photometry do not show detectable photometric

variations for the given magnitudes. This leaves the planetary
interpretation as the only one that explains the observations.
between these two quantities. This is not observed as shown in
the lower diagrams of Figs. 6 and 7 orinthe upper panels ofth%
figures that display the radial-velocity (RV) and bisector-slop€
(BIS) curves phased with the corresponding orbital periods. We have presented two giant-planet candidates, around
This result was expected felD 75289 whose activity index HD 75289 andHD 130322, detected with th@ORALIE echelle
is very low (Fig. 6, r.m.s. of the BIS measurements = 91)s spectrograph mounted on the 1.2-m Euler Swiss telescope at
and for which the residuals around the Keplerian orbital solutidwa Silla Observatory. Both planets are on quasi-circular or-
are of the order of individual measurement errors. On the oth®ts close to their parent stars, they have periods of 3.51 and
hand, the fair activity level afiD 130322 and the similitude be-10.72 days. The inferred minimum masses are 0.42,Mthe
tween the orbital and estimated rotation periods required a pbghtest found to date) and 1.02;\},, respectively. These ob-
teriori checks to assert the orbital solution for the observatiofscts were discovered as part of a large radial-velocity monitor-
Even if not coherent, the level of bisector variation is highéng of more than 1650 southern dwarf stars of the solar vicinity,
for this star (Fig. 7, r.m.s. of the BIS measurements = 20 s forming a volume-limited sample well-defined for statistical
and explains the somewhat large noise G@RALIE) around studies as e.g. the distribution of planetary orbital elements or
the derived best Keplerian solution. the distribution of (substellar) companions to solar-type stars.
The non-varying luminosity of a star furthermore insures With 4 CORALIE planetary candidatess(86, HD 75289,
that intrinsic phenomena (e.g. spots) are not acting to produte 130322,HD 192263) announced in about 1 year, our ob-
the observed radial-velocity variations. b 75289, the above serving facility shows its efficiency (precisianobserving time
mentioned transit search insures a high-level short-term phaawailability) for giant-planet detection. Out of our sample we
metric stability. For both stars, data taken frelfPPARCOSand expect to obtain several tens of planet candidates. This will

e .
Concluding remarks
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bring stronger statistical constraints for the formation and evoharbonneau D., Brown T., Latham D., Mayor M., 2000, ApJ 529, L45
lution theories of these systems. The availability of a dedicat€tereul E., Ceéz M., Bienayné O., 1999, A&AS 135, 5

telescope is of prime importance for achieving this efficiencheeming T.J., 1975, Ap&SS 36, 137

If the stellar variability is rapidly established with the comDeeming T.J., 1976, Ap&SS 42, 257

monly achieved precision, the orbital parameter determinatiBglfosse X., Forveille T., Mayor M., et al., 1998, A&A 338, L67
(especially the period and eccentricity) is more affected by tR@nahue R.A., 1993, Ph.D. Thesis, New Mexico State University
data sampling induced by the observation time windows. TH§auennoy A., Mayor M., 1991, A&A 248, 485

may explain the presently observed lack of systems with sefgp” 1997 The HIPPARCOS and Tycho catalogue. ESA-SP 1200
amplitude radial-velocity variations smaller than about 35™'s Flower P.J., 1996, ApJ 469, 355

which moreover require a large number of measurements G?JdrEiCh P., Tremaine S., 1980, ApJ 241, 425
- q . 9 . aE?ratton R., Focardi P., Bandiera R., 1989, MNRAS 237, 1085
are more sensitive to activity-related noise.

Gray D., 1998, Nat 391, 153

Concerning activity-re_lated noise, it is worth nqticing _tha(tsrenon M., 1981. In: Davis Philip A.G., Hayes D.S. (eds.) Astrophys-
one of the planetary candidates presented here orbits a fairly ac-ica| parameters for globular clusters. IAU Coll. 68, L. Davis Press

tive KO star HD 130322,10g( IHK) = —439) This is also the Inc., Schenectady (NY), p. 393
case forHD 192263 (Santos et al. 2000) which is an active K&uillot T., Burrows A., Hubbard W.B., Lunine J.I., Saumon D., 1996,
dwarf (og(R/; ;) = —4.37). In both cases the radial-velocity ~ ApJ 459, L35
jitter induced by activity is small compared to the orbital radiaHalbwachs J.-L., Arenou F., Mayor M., Udry S., Queloz D., 2000,
velocity semi-amplitude and thus did not prevent us from detect- A&A, in press
ing the planet. This illustrates the result pointed out by Saarttatzes A.P., Cochran W.D., Bakker E., 1998, Nat 391, 154
al. (1998) and Santos et al. (1999b) that activity-induced radi&tenry G., Marcy G.W., Butler R.P., Vogt S.S., 2000, ApJ 529, L41
velocity noise is becoming smaller when going from late F lldenry.T.J., Soderblom D., Donahue R Baliunas S., 1996, AJ 111,.439
K dwarfs. The latters remain thus suitable targets for plan&toffieit D., Jaschek C., 1982, The Bright Star Catalogue. 4th revised
search programmes even if they show a fair activity level. Tr\i_s Sd,;l’ Yalg Un'lvers'ty Oblservafry 4
is especially true for non- or slowly-rotating stars, knowing th%fn N.C, Papaloizou J., 1986, ApJ 309, 846

t

: o . . in D.N.C., Bodenheimer P., Richardson D.C., 1996, Nat 380, 606
rotation amplifies the spectral line asymmetries induced by Rsauer J.J. 1995 lcarus 114. 217

change in the stellar disk illumination due to the presence ¢ cy L.B., Sweeney M.A., 1971, AJ 76, 544
stellar spots. o _ _ Marcy G.W., Butler R.P., 1995, In: Tinney C.G. (ed.) The Bottom of the
Finally, the combination of bisector analysis and cross- pain Sequence - and Beyond. ESO Astrophys. Symp., Springer
correlation technique (Queloz et al. in prep) provides a robust verlag, Heidelberg, p. 98
diagnostic which allows us to confidently rule out intrinsic phaviarcy G.W., Butler R.P., Vogt S., Fischer D., Lissauer J.J., 1998, ApJ
nomena for the source of observed radial-velocity variations in 505, L147
the case of short-period planetary companions, as illustrated\igrcy G.W., Cochran W.D., Mayor M., 1999, In: Mannings V.,
our two candidates. Boss A., Russell S. (eds.) Protostars and Planets IV, University
of Arizona Press, Tucson, in press
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