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The orbital elements of HD 54901, HD 120544 and HD 12328@¢gmearby F-type spectroscopic binaries, are presented.
They are based on observations magéveen 1982 and 2004 with the CORAVEL instrument of Obsenvimire de
Haute-Provence.Physical parameters are derived for the two components o641 (SB2) and for the primaries of
HD 120544 and HD 123280. The rotation-revolution synctsonbf the detected components is investigated. Pseudo-
synchronism is very likelyachieved bythe F7 V secondary component of HD 54901, whereas the F2/3iiwapy has

not yet reached this stage.

(© 0000 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

1 Introduction Swiss telescope during the period 1982-1998, with some
complementary observations of HD 120544 after this date
This paper is the tenth of a seri¢Nadal et al., 1983, (until 2004). This instrument allows measurements of he-
Paper ) devoted to the study of late-type stars suspectdidcentric radial velocities (RV) by performing a cross-
to be spectroscopic binaries (SB) in the literature, in oeorrelation of the stellar spectrum with a physical mask
der to determine their orbital elements. Indeed, when wsaced in the focal plane of the spectrograph (Baranne,
started this observing program, the statistics showedla la@layor & Poncet 1979). The Rvthus obtained were re-
of SBs with known orbits among the stars of the later speduced to the RV data base system of the Geneva Observa-
tral types (Carquillat, Ginestet & Pédoussaut 1971). Mosbry (Udry, Mayor & Queloz 1999)The orbital elements
of the observationpresented herewere obtained with were determined with our programs “BS1” and “BS2”
the CORAVEL instrumenbdf the Observatoire de Haute-specially designed for SB1 and SB2 systems. They are
Provence (OHP). HD 54901 and HD 123280 were prevbased on an iterative scheme of Gauss-Newton type that
ously reported as spectroscopic binaries in the General Cpérforms a least-squares minimization of the residuals,
alogue of Stellar Radial Velocities (Wilson 1953), the maistarting from an initial guess of the orbital parameters.
source of objects for this series. The binary nature of HD For HD 54901 we used 50 observations with CORAVEL
120544 was suspected from the composite spectral claggird 22 others from Nordstrom et al. (1997) (Table 1).
fication (G5 IlI-IV: + A5:) given by Cowley (1973). While Weights of 1 were assigned to the RVs of the primary com-
this study was still in progress,a preliminary orbit was ponent, and weights of 0.35 to those of the secondary ac-
published by Nordstrom et al. (1997) for HD 54901, in theording to their mean standard errors.
context of an investigation of the radial velocities, ratas The orbital elements of HD 120544 were computed
and duplicity of a large sample of F-type dwarf stars. Fafom 32 CORAVEL RVs (30 at OHP and 2 with the ESO
that star weprovide here an improved orbit based both onCORAVEL at La Silla, by Andersen et al. (1985)) plus 4
our observations and on those of Nordstrom et al., wheregys obtained from photographic spectra with lla O plates)
we givethe first (to our knowledge) spectroscopic orbits jn 1985-1989 with the spectrograph mounted at the coudé
of HD 120544 and HD 123280Note that HD 54901 is a focus of the OHP 1.5-m telescope (Table 2). The RVs mea-
two-lined spectroscopic binary (SB2), while the two othegyred from the photographic spectra, initially obtainethwi
stars are single-lined binaries (SB1). Fehrenbach (1972)'s tables, were corrected by an offset of
+2.9 km.s ! to make them consistent with CORAVEL mea-
surements. Thewere assigned a 0.3 weighfwhereas a
weight of 1 was used for CORAVEL velocities), according
to their mean standard error.

Most of the observations were made with the CORAVEIC For HD 123280, all the 48 RV of Tabledgrive from

spectrometer mounted at the Cassegrain focus of the 1-m RAVEL (_OHP) observations. . .
The orbital elements we found are given in Table 4,

The \cor r espondence command is obsolete! and the corresponding radial velocity cunas shownin

2 Observations and derivation of the orbital
elements

(© 0000 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
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Fig. 1. For HD 54901, the orbit we obtain confirms and im-
proves the orbit of Nordstrom et al. (1997). In all cases, thl’able 1 Radial velocities andO — C) residuals for HD 54901.

standard d_eviation of the residuai@o_c_), is_ Smaller than Measurements from Nordstrom et al. (1997) are marked With
the mean internal error of the RVs, which indicates the ab-

. . . . Date (JD Cycle RV; o-C RV; o-C
sence of detectable spectroscopic third bodies in those sysmoo(ooi € mel ( km_sji kel ( km,sf)?
tems. 7633568 —3350 —27.6 —15 119 03

46721.69 —24.08 0.8 0.4 —22.7 0.6
46865.36 —20.58 —24.1 0.3 8.0 —1.3
i 47098.69 —14.89 6.4 0.7 —32.8 —2.7
3 Physical parameters 4721658 —12.01 55.1" 07  —93.WN 0.3
47461.65 —6.04 32.0 0.4 - -
47462.93  —6.00 59.7" -03  —99.9"¥ 1.4
3.1 General procedure 47464.97 —5.95 36.4" -17  -738Y -0.8
47484.75 547  —258Y 0.7 10.%V —~1.9
In this section, we estimate some physical parameters (Ta-47511.66  —4.82 79-72; -0.9 79-2§ 17
- 4754263  —4.06 10. -08 -39 -15
ble 5) frqm the complementary data ava|la_ble for those - 000  oas o7y o4 110 e
stars, mainly the parallaxel,and B — V magnitudes, and 4750952 —267 —19.9V 0.9 7.0V 25
Stromgren photometry. Those three stars have parallaxesj;ggg-i? :g-gg :gg-g 7&? - -
guoted in the Hipparcos catalogue (ESA 1997), which are 4764052 —167 —205" 03 6.5V 19
given in Col. 4, with the corresponding errors. Those val- 47804.87 234 -1997 13 5.5" 0.4
; : 47813.81 255 —26.5Y 0.2 9.8v —25
ues lead to distances between 90 and 102 pc, which are,7.** - 578 _ogoN g 81V -
small enough for the interstellar absorption effects tode n  47830.84 2.97 343 —06 —71.1V —-2.0
glected. The corresponding visual absolute magnitudes aregggg-ég g-g; —ig-g\’ —%-51 jg” g-g
given in Col. 5. Stromgren photometry measurements are 47g706s 304 104 _16 _385 o1
also available for those stars (Hauck & Mermilliod 1998). 332%23 ggg gg-g *0-39 - -
We used the grld of Moon & DWOfetSky (19853b versus 47874:56 4:04 47:0 0:7 _84.1 _08
3, to estimate boththe effective temperatur&,g (Col. 6), 47896.84 4.58 725_22 0.1 3. 0.6
; : 47923.72 523 —13. 0.6 - -
and the surface grav_ltj_p_gg (Col. 7), of the primary com 47958 59 6oL o 04 10367 o4
ponents. The metallicities, [Fe/H{Col. 8) were obtained 47964.35 6.23 —13.7 -0.1 —45 0.4
i , i 47965.37 625 —17.4 -16 ) 1.0
using Qayrels relation (Crawford 1975). For the two stars pibsedptd e 188 o7 13 07
for which H 8 photometry was not available (HD 54901 47967.39 6.30 —18.3 1.0 3.4 0.9
and HD 123280), we estimatethe 3 parameter from the =~ 4796943 635  —217 01 55 —04
. . . 47987.52 6.79 —22.0Y 0.3 8.3V 1.8
b — y value via the correlatiorelation between those two 48167.91 1119 —104V _0.9 o5V 0.7
quantities as givenby Crawford (1975). Finally, we re- 4819488 1185 —16.3" 0.5 0.6" 1.3
port (Fig.2) the positions of the components of those sys- jggg;:ig 12;;‘; :%:Z :Sj 1?)'_3 :é:%
tems(primaries only for HD 120544 and HD 123280, the 4826558 1357 275 —0.7 - -
two components for HD 54901)n the HR theoretical dia- 525057 2421 114, 87 -850 —22
gram,log(L/Lg) versuslog Tog , computed by Schaller et 4867144 2347 —2538 -0.3 9.0 -18
al. (1992) forstars of solar metallicity and completed with 2857047 2359 =270, P 22
the isochrones computed by Meynet, Mermilliod & Maeder 4g938.68  29.99 535 —04  —9238 0.5
i i i _ 4894055  30.03 486 06 —83.7 1.9
(1_993). The absolute bolometric magnitudes requwe_d toob 48967 29 3060 261 0.0 i o1
tain L./ L, were calculated from the values bf,,, applying 48969.57  30.74 —23.6 1.2 10.5 0.7
i i 49325.52 39.42 —24.7 —0.3 8.8 —0.5
the bolomet_rlc corrections tabulated by_ Flower (1996) for_ s ar  alor a9 03 173 o1
the appropriate temperatures. The positions of the stars in4e42834  41.93 6.3 06 —30.1 0.1
i i i i i 4942936 41.95 22.2 01 —49.1 2.6
the HR dlagrf’;\m (Fig.2) lead to t_heoretlcal estimates ofthei 4043034 4198 aa 07 _grs 5
masses, radius and agssown in Cols. 9, 10 and 11 of 4943135  42.00 61.8 —04 —104.6 —0.4
i 4943233 42.03 52.1 —05  —934 -18
Table 5, respectively. 49432.46  42.03 49.4 -08  —89.1 0.7
4964071  47.11 7.3 05 —336 20
49781.41 50.54 —26.0 0.6 - -
3.2 Discussion of individual cases 49783.41 50.59 252 17 14.0 15
4978443  50.61 —26.5 0.4 13.2 06
321 HD 54901 prod me ol g g
) ] . ] 50127.47  58.98 47.1 -01  -843 0.3
For this SB2,there exist some observational constraints ggiig-gg gggi 722-3553 71-1 . 10%3 71223
which allow us to propose a coherent model for the system. £o,1562 6608 18.7 14 435 18
These constraints are as follows: 50419.60  66.11 9.0 0.9 -30.5 2.8
50420.66 66.13 0.0 —0.9 —25.3 —15
. . . 50477.45 67.52 - - 12.5 0.7
(1) The magnltudg dn‘fgrence as_deduced from the ratio g5o47950 6757 _ _ 11.9 _05
of the correlation dip areas given by CORAVEL. In- __50745.65  74.06 29.8 -08 628 0.0

deed we have the relatiodm,, = 2.5log[(W;/W2) x
(Tofi2/Tom1)], where W is the equivalent width, in
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Fig.1 RV curves computed with the orbital elements of Tables 4H@)54901, (b) HD 120544, and (c) HD 123280
the phases corresponds to the periastron passage.

. The origin of
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Table 2 Radial velocities andO — C) residuals for HD 120544. Table 3 Radial velocities andO — C) residuals for HD 123280.
Photographic measurements are marked Withd measurements

Date (JD) Cycle RV (0O-0)

from Andersen et al. (1985) witf. 2400000+ km.s! km.s~ !
e RO L ey égrSTE 08— 30 O
2400000+ kms'  km.s' 4622642 3330 —13.9 —05
4464583 —4.26 —26.4% —1.0 46229.39 33.38 ~8.0 0.6
44976.75 —0.54 —24.9 —0.8 46230.50 33.41 —6.4 ~03
44979.70  -051  -231 0.9 46486.62 4045 24 —0.4
45127.50 1.15 731.4’4 0.3 47287.55 62.48 0.9 —0.1
45343.74 357 —24.1 -02 4760164 7112 —10.2 -05
4617452 1289 —32.4° 0.1 4760459 7120 —13.8 0.3
4622539 1346 —235 0.6 47607.48 7128 —13.8 0.1
46823.68 2017 —31.4° —14 47609.54 7134 —10.9 0.4
46901.54 21.05 —46.2F 1.1 48670.72  100.53 5.6 0.0
47565.64 2850 —24.1° —0.1 48671.72  100.56 8.7 0.4
4796659 3299 _58.2 o1 48673.67  100.61 131 0.2
4796955 3303 _545 _06 48674.68  100.64 155 0.0
4867064 4089 —324 01 48675.66  100.66 17.7 0.3
4867169 4090 —33.6 0.3 4914047 11345 22 0.1
48676.64 4096 —46.5 -05 4914142 11348 0.1 —04
49142.42 4618 —29.4 0.1 4914247 113.50 3.5 03
1914539 4622 —28.0 o1 49143.42 11353 5.8 0.0
1942662 4937 —248 00 49145.46  113.59 114 0.2
4942959  49.40 —23.9 0.6 4914741 113.64 15.6 -0.1
4978356  53.37 —23.6 12 4942857 12137 -8.0 0.9
4978759  53.42 —25.0 0.7 4978160  131.08  —58 03
50125.69 5721 291 —09 4978371 13114 —10.9 0.2
5019253 5796 —474 01 4978560 13119 —13.4 0.4
50194.46  57.98 —55.3 0.3 49787.58  131.25  —14.7 —0.2
50478.68 6117 _29.4 06 49808.58  131.83 19.8 0.1
50610.39 6265 242 00 49813.48  131.96 7.8 —05
5083573 6518 —305 _o0s8 50164.66  141.62 137 —05
5083769 6520 —29.6 09 50171.61 141.81 20.1 0.1
50974.41  66.73 —26.2 —-1.0 50172.62  141.84 19.3 0.3
5097639  66.76 _25.7 0.0 50173.62  141.87 17.9 0.5
50978.39  66.78 253 09 50176.57  141.95 9.8 0.0
53011.74 8959 —23.0 0.9 50324.31  146.01 2.4 0.2
5300155  90.48 —24.4 —04 5032532 14604 18 —08
5314437  91.07  —40.0 0.4 50327.32 14610 —7.3 0.1
50328.34 146.12  —95 0.2
50479.69 15029 —145 07
50481.68 150.34 —115 -03
50610.48  153.88 155 —06
50611.50  153.91 134 02
. : 50614.47  153.99 4.2 03
km.s !, of the correlation dip, and.z the effec- 50615.51  154.02 08 02
tive temperature of the component, the subscripts 1, 50822.74  159.72 203 0.2
50824.58  159.77 205 —04

2 referring to the primary and the secondary, respec-
tively (Duquennoy 1994, private communication). For
HD 54901, we havdV; /W, = 3.48, that leads to

Am, = 1.35, as a first approximation assumifigs; ~ 3.2.2 HD 120544

Teia- . _ Several spectral classifications in the MK system have been
(2) The global visual absolute magnitudig, = 2.3. given for that star. In Sect. 1, we have already mentioned the
(3) The globalB — V' colour index,B — V = 0.40. composite spectral classification (G5 IlI-IV: + A5:) given
(4) The mean temperature from the Stromgren photometpy, A Cowley (1973). However, this first classification was

Tegr = 6800 K. never confirmed by subsequent studies. Other classifiers did

(5) The mass-ratid(, /K> = 0.76 (Cf. Table 4). not recognize a composite spectrum for HD 120544y

only mention the spectrum of an F star aloneMalaroda
(1975) gives F7 IV, A.P. Cowley (1976) gives F7 V, and
Houk & Smith-Moore (1988) give F6 IV/V. To investigate
Taking into account all those constraints, and proceethis problem, wencluded this star in our observational pro-
ing by an iterative method, we finally obtained for the sysgram of classification of stars with composite spectra in the
tem the classification (F2/3 IV + F7 V), withm,, = 1.25; near infrared (Ginestet et al. 199T)deed we reached the
T = 6940 K; Togo = 6320 K; M1 = 2.6; M2 =~ 3.9. same conclusion and proposed, tentatively, the specpal ty
The theoretical massed’; ~ 1.55My, My ~ 1.20M® F5 V. Hence the classification proposed by A. Cowley is
(Fig. 2) are in very good agreement with the mass-ratio dgery probably erroneous.
duced from the orbit. This is also close to the classification With its low mass-functionof 0.02 M, the undetected
of F2 IlI for this system given by Nassau & MacRae (19553econdary component of HD 120544 is likely to be faint
from objective-prism observations. with a low mass. Hence we have neglected its contribution
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to the magnitude and photometric indices of the star, and dssad HD 123280, we found = 76.71 Gm = 0.51 a.u., and
termined the location of the primary component in the HR = 38.80 Gm = 0.26 a.u., respectively. This corresponds to
diagram (Fig. 2). The comparison with theoretical evolutioangular separations of 5.7 mas and 2.5 mas, respecthgly.
tracks suggests this object is an already evolved star, riot HD 54901, the angular separations lie in the possibilities
a dwarf, near the turn-off point. The visual absolute magf optical interferometers, but in this case the low luminos
nitude, close to 1.8, is consistent with the type F6 Ill-IMty of the secondaries makes them unlikely to be detected
(Schmidt-Kaler 1982). Note nevertheless that the luminosgsth current available interferometers.

ity class is difficult to estimate with accuracy, from visual

classifications, in the range Il1-V for the F stars. . . .
5 Tests of rotation-revolution synchronism

3.2.3 HD 123280 5.1 Introduction of the method

Tlhe TQ];IMB.AD fdatz;\]_base rengr\s/ o Onlybonlsl MK Zpidgal'idal interaction between the two components of binary sys-
classification for this star, » given by Vioore 40%ems can lead either to a spiraling in of the two stars, fol-

dock (1950) from observations at Lick Observatory. Thos18 ed by a collision, or to the evolution towards an equilib-

observations also permitted to reveal the binary_ nature of . <iate characterized by circularity of the orbit, cepla
HD 123280 As for HD 120544, théow mass-functionof rity and synchronism of the orbital and spin motions.

i ; ) n
0.02Mo suggests a SB1 system with afaint companion, arE?assically, this rotation-revolution synchronism occur
the contnbutlo_n of the secondary can be neglectgq. Iq MSciose system with a circular or quasi-circular orbit. Then
case, the physical parameters we find and the position in e spin velocity — V, /R is equal to the mean angular
HR diagram suggest that the primary is a bona fide dwa(g bital velocity — 27T/; ie
star and confirm the validity of the classification F6 V. T

V. x P =50.6 x R, (1)
4 Separations and minimum masses of the  whereV is the equatorial rotational velocity in knt.§ P
unseen companions the OI‘bItE_a:| period in days an& the radius of the star, in
solar radii.
4.1 HD 54901 The time scales for circularization and synchroniza-
tion are generally different. In detached systems where
For this SB2, we know:isini = ajsini + azsini =  the orbital angular momentum is much larger than the ro-

45.20 Gm. An estimation ofi can be deduced from thetational angular momentum at the equilibrium configura-
quantity/; sin® i and the theoretical madd;, = 1.55Mq,  tion, Hut (1981) has shown that coplanarity and synchro-
i.e.sini = 0.930, ori = 68°. We thus obtain @ = nism of the spin and orbital motions are reached rather
48.60 Gm = 0.32 a.u., which corresponds to a mean angulguickly, whereas the eccentricity of the orbit diminishes
separation of 3.4 mas taking into account the parallax of tiigore slowly. Note that Hut's model was the “weak fric-
system. This separation makes this system resolvable wiln model”, i.e. considering the equilibrium tide only.lfa

multi-pupil large interferometers. (1975, 1977) studied the dynamical tides, where the stars
oscillate, and reached the same conclusions. Hence the or-
4.2 HD 120544 and HD 123280 bits of binary stars are expected to remain rather eccentric

for a time much longer than the time needed for synchro-

Writing the mass-functionf (m) = M; x sin®i x /(14  nization.
)?, wherey = M, /M, is the mass-ratio, we calculated for  In the case of an eccentric orbit, the tidal interaction is
each system the minimum mass of the secondeiy,in, much more efficient near the periastron passage. Indeed,
assuming for the primary the theoretical mags (Table 5, the disturbing acceleration which causes a slow change of
Col. 9) from the position of the star in the HR diagram. Wehe orbital parameters is proportional 107, wherer is
found Mapin = 0.5 Mg and 0.4 M, for HD 120544 and the distance between the two components. Hut (1981) pro-
HD 123280, respectively. These masses are those of cpeked that the synchronism s first reached in this part of the
red dwarf stars. orbit only: this is thepseudo-synchronisniHe defines the

For a given value of the orbital inclination the mean spin velocity of pseudo-synchronidii,s as the equilibrium
linear separation can be computed from the following re-(minimum) value for the spin velocity obtained through en-
lation: @ = a1 + a2 = aysini x (1 4+ 1/u)/sini, where ergy dissipation by tidal effects, considering the present
a1 sin i can be estimated from the orbit (Table 4, Col. 8). Wealue of the eccentricity as constant. In reality, the eccen-
have shown (Carquillat at al. 1982) that the values ob- tricity decreases slowly with time, and hersg, is larger
tained using this relation are not very sensitive to the #aluhan{2., the value of the spin velocity when the full equi-
of 7, even when varies over a large range of orbital incli-librium is reached (witke = 0). When a component rotates
nations. Hence, we calculatedor the two systems using with Q = , it is qualified as“pseudo-synchronized”
the statistical most likely value af= 60°. For HD 120544 The corresponding spin perial,s = 27/, is called
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pseudo-synchronisation peridéor such a system, the in-  This result could be explained by the fact that the sec-
stantaneous angular orbital velocity at the periastrolosec  ondary, cooler than the primary, should have a thicker con-

to (but slightly different from)2,. vective zone and consequently should be the first compo-
Hut (1981) has found that: nent to be synchronized. Indeed, theoretical works (e.g.,

(1 +3e24 3 64) (1- 62)3/2 Zahn, 1975, 1977) have shown that tidal interaction is much

Py =P x 8 (2) more effective in stars possessing a convective envelope,

2 8 16 and the main dissipation process is then convective turbu-
An observational test for pseudo-synchronism can be egnce.

pressed by the condition that the observed angular rotation
of the star is equal te,q: Acknowledgements. This work is based on observations made at

v o the Haute-Provence Observatory (France).

L (3) We areindebted to M. Mayor, Director of Geneva Observafory,
R Pos giving us observing time with CORAVEL. We thank B. Pernier,
The values of the projected equatorial velocifiésin:  J.-L. Halowachs, M. Imbert, and R. Griffin for making some ob-

(generally calledvsin i), can be deduced from the profilesservations of HD 120544 and HD 123280 at our request. Fok bibl

of the CORAVEL correlation dips, with the method de-ographic references,'we used the $IMBAD data base, opdgted

scribed in Benz & Mayor (1981, 1984). They are giveﬁhe “Centre de Données Astronomiques de Strasbourg” ¢E)an
in Table 5 (Col. 3). The values of. remain unfortu-

nately not accessible since the inclinations unknown. References

By multiplying the two members of (3) byin ¢ we obtain:

vsini = 50.6 R sini/P,s (with the same units as relationAndersen, J., Nordstrom, B., Ardeberg, A., Benz, W., Irhiéir,

(1)). Hence Lindgren, H., Martin, N., Maurice, E., Mayor, M., Prévot, L
. 1985, A&AS 59, 15
vsini < 50.6 R/ Py (4)  Baranne, A., Mayor, M., & Poncet, J.L.: 1979, Vistas Asti@38,

appears as a condition of pseudo-synchronism (and even of 279

synchronism sincé’,s = P whene = 0), wheni is un- Benz, W., Mayor, M.: 1981, A&A, 93, 235
Known. Benz, W., Mayor, M.: 1984, A&A, 138, 183

Carquillat, J.-M., Ginestet, N., Pédoussaut, A.: 197lieises,
Tome II-N°4, 251
5.2 The SB1ls: HD 120544 and HD 123280 Carquillat, J.-M., Nadal, R., Ginestet, N., Pédoussaut,1882,

: - A&A, 115, 23
For HD 120544, which has a notable eccentricity, the reguiey, A.: 1973, PASP 85, 314

lation (2) givesP,s = 19.07 d, and (4) givesusini <  Cowley, A.P.: 1976, PASP 88, 95

8.5 4+ 1.0 km.s™!, which is incompatible with the value of Crawford, D.L.: 1975, AJ, 80, 955

23.5+ 2.4 km.s !, guoted in Table 5. ESA: 1997, The Hipparcos and Tycho Catalogues, ESA SP-1200,
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Table 4 Orbital elements of HD 54901, HD 120544 and HD 123280. In BdI is the epoch of periastron passage.

Name P T w e K, Vo arsini Misin®i  f(m) o(O—-Ch
2400000+ K> assini Mo sin®i o(0—C)2
(days) (JD)  (deg.) (km3) (km.s!) (Gm) (Mp) Mg)  (km.s™)
HD54901 41.00333 47709.088 349.3 0.638  44.46—9.86 - - - 0.72
(Nordstrom +0.00125 40.024 +0.5 +0.004 =40.26 +0.15 - -
et al. 1997) 58.45 - - - 2.36
+0.72
HD54901 41.00285 47709.105 349.0 0.629 44.62—9.82  19.56 1.245 — 0.83
(this work) +0.00030 +0.016 +0.3 +0.002 40.16 +0.10 +£0.11 =£0.022
58.47 25.64  0.950 1.38
+0.27 +0.16 +£0.018
HD120544 89.1477 45025.31 175.3 0.634 17.57-30.35 16.65 - 0.0232 0.61
+0.0043 +0.23 +1.0 +0.007 +0.22 +0.12 +0.33 - +0.0014
HD123280 36.35588 45015.91 88.5 0.046 17.68 3.15 8.831 - 208.0 0.38
+0.00060 +£0.63 +6.1 £0.005 +£0.09 +0.06 £0.048 - +0.0003

Table 5 Physical parameters of the stars belonging to the binatgssderived from observational and theoretical daia Col. 9:
minimum value forMs).

Star \% v1 sin T M, Ter1 log g [Fe/H] M Ry log(age)
B—-V wssini Tofo M Ro
(kms') (mas) (K)  (cgs) (dex) (M) (Ro) (years)
HD54901 7.22 16.3+£1.0 1048 2.32 6940+75 4.1 +0.04 1.554+0.08 1.81 +0.25 9.15
040 85+1.0 #£1.10 +£0.23 6320 + 75 1.20 £0.05 1.25+0.17 4+0.05/ — 0.05
HD120544 6.54 23.54+24 1111 1.77 6400£90 4.0 +0.09 1.70+0.08 3.22 4+0.37 9.25
0.51 +0.84 +0.17 0.48 +0.03* +0.1/-0.1
HD123280 8.64 8.6+0.5 9.80 3.60 6450+90 4.2 —-0.01 1.304+0.05 1.35+0.17 9.30
0.47 +0.92 £0.20 0.39 £0.01* +0.1/ - 0.5
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Fig.2 Location of the components of the binary systems in the gtaal evolutionary HR diagram computed by Schaller etli9@)
for Z = 0.02, with the isochrones (dotted lines) given by Meynet et #9@), forlog age[years] varying from 8.9 to 9.5 by steps of
0.1. The solid lines correspond to the evolution tracks fasswalues of 1.0, 1.25, 1.5, 1.7 and 2/8,.



