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Introduction

This paper deals with the results of speckle observations of visual binary stars made in Merate (Italy) in 2009 with the Pupil Interferometry Speckle camera and COronagraph (PISCO) on the 102 cm Zeiss telescope of INAF -Osservatorio Astronomico di Brera (OAB, Brera Astronomical Observatory). It is the tenth of a series (Scardia et al. 2005, 2006[START_REF] Van Leeuwen | Hipparcos, the new reduction of the raw data[END_REF], 2008a, Prieur et al. 2008, Scardia et al. 2009, Prieur et al., 2009, Scardia et al., 2010, Prieur et al., 2010, herein: Papers I to IX), whose purpose is to contribute to the determination of binary orbits. PISCO was developed at Observatoire Midi-Pyrénées (France) and first used at Pic du Midi from 1993 to 1998. It was moved to Merate in 2003 and used there since.

We briefly describe our observations in Sect. 2. Then we present and discuss the astrometric measurements in Sect. 3. Finally in Sect. 4 we propose new revised orbits for ADS 8035, 9982, 11484 and MLR 198, partly derived from those observations, and discuss the estimated values for the masses of those systems.

Observations and description of the observing list

The observations were carried out with the PISCO speckle camera with the ICCD (Intensified Charge Coupled Device) detector belonging to Nice University (France). This instrumentation is presented in Prieur et al. (1998) and our observing procedure is described in detail in Paper VI.

The description of our observing list can be found in our previous papers (e.g., Paper VI). It basically includes all the visual binaries for which new measurements are needed to improve their orbits, that are accessible with our instrumentation.

The distribution of the angular separations measured in this paper is displayed in Fig. 1a and shows a maximum for ρ ≈ 0 ′′ .7. The largest separation of 4 ′′ .6 was obtained for ADS 6175. The smallest separation was measured for HU 66AB (ADS 11344), with ρ = 0 ′′ .18. This is rather close to the diffraction limit ρ d = λ/D ≈ 0 ′′ .13 for the Zeiss telescope (aperture D = 1.02 m) and the R filter (λ = 650 nm).

Likewise, the distribution of the apparent magnitudes m V and of the difference of magnitudes ∆m V between the two components are plotted in Figs. 1b and1c, respectively. The telescope aperture and detector sensitivity lead to a limiting magnitude of about Distribution of the angular separations of the 345 measurements of Table 1 (a), of the total visual magnitudes (b) and of the differences of magnitude between the two components of those binaries (c). HR diagram of the binaries measured in Table 1, for which Hipparcos parallaxes were obtained with a relative error smaller than 50% (i.e., 251 objects). m V = 9 (Fig. 1b) and a limiting ∆m V of about 4.0 (Fig. 1c).

Using the Hipparcos parallaxes, we were able to construct the HR diagram of those binaries, which is displayed in Fig. 2. We only plotted the objects for which the relative uncertainty on the parallax was smaller than 50%. It can be seen that a large part of the HR diagram is covered by our observation program. In the future we would like to acquire a more sensitive detector in order to observe fainter (and cooler) main sequence stars.

Astrometric measurements

The astrometric measurements of the observations made in 2009 are displayed in Table 1. For each object, we report its WDS name (Washington Double Star Catalogue, Mason et al. 2010, hereafter WDS Catalogue) in Col. 1, the official double star designation in Col. 2 (sequence is "discoverer-number"), and the ADS number in Col. 3 [START_REF] Aitken | New General Catalogue of Double Stars[END_REF] when available. For each observation, we then give the epoch in Besselian years (Col. 4), the filter (Col. 5) and the focal length of the eyepiece used for magnifying the image (Col. 6), the angular separation ρ (Col. 7) with its error (Col. 8) in arcseconds, and the position angle θ (Col. 9) with its error (Col. 10) in degrees. In Col. 11, we report some notes and some information about the secondary peaks of the auto-correlation files (e.g. diffuse, faint or elongated). For the systems with a known orbit, the (O-C) (Observed minus Computed) residuals of the ρ and θ measurements are displayed in Cols. 13 and 14, respectively. The corresponding authors are given in Col. 12, using the bibliographic style of the "Sixth Catalogue of Orbits of Visual Binary Stars" (Hartkopf & Mason, 2010, hereafter OC6). Unless explicitly specified, the measurements refer to the AB components of those systems. In Col. 14, the symbol Q indicates that there was a quadrant inconsistency between our measures and the orbital elements published for this object.

The characteristics of the V , R and RL filters used for obtaining those measurements are given in Table 2 of Paper IX. Some objects were observed with no filter because they were too faint. This is indicated with W (for "white" light) in the filter column (Col. 5 of Table 1). In that case, the bandpass and central wavelength correspond to that of the ICCD detector (see Prieur et al., 1998).

As for the other papers of this series, we interactively processed all the auto-correlation files computed in real time during the observations and obtained a series of measurements with different background estimates and simulated noise. The measures and errors displayed in Table 1 were derived from the mean values and the standard deviation of those multiples measurements (see Paper III for more details). The average values of the errors of the 345 measurements reported in this table are 0 ′′ .011 ± 0 ′′ .007 and 0 • .57 ± 0 • .39 for ρ and θ, respectively.

There is only one unresolved object: COU 773. This is not really surprising since the ephemeris of Couteau's orbit (1999) gives ρ = 0 ′′ .189, which is close to the diffraction limit of the Zeiss telescope. In this data set, the closest separation we managed to resolve was 0 ′′ .18, for HU 66AB (see Sect. 2).

Multiple systems

ADS 719: this object is known as a wide triple system. In 2009, we measured the AB and AC pairs, with ρ = 1 ′′ .53 and ρ = 3 ′′ .95, respectively.

ADS 2377 (new discovery): In the WDS catalogue there are two couples associated to ADS 2377: STT 50 AB (our target) and HJ 2172 AC, much wider (28 ′′ ) and out of the field of view of our detector. Furthermore, the C component is very weak (m V = 14). The secondary peaks of the auto-correlation are clearly double in our observations made in 2009.081 (see Fig. 3). This suggests the presence of a new component, not visible in our previous observations of 2005 (Paper III). Since the auto-correlation peaks are symmetric, and since it was not possible to reconstruct the image with bispectral methods (see an example in Paper VI), we cannot decide whether the new component is associated to A or B. Therefore, we provisionally assume that it is orbiting A and propose to call the new couple SCA 171Aa,Ab. The R magnitude of this component is estimated at 9.0-9.2.

ADS 11344: this object is known as a triple system. We already observed it in 2004.690 (Paper II), and in 2007.671, when we obtained an image of the autocorrelation with clear double secondary peaks (Paper VIII). In 2009, we also obtained similar peaks and could measure the AB and AC components. The innermost peaks correspond to STT 351AC and the outermost ones to HU 66BC. Finally, each couple composed by the big and small secondary peaks correspond to HU 66AB. (see Paper VIII).

ADS 11635: two known couples could be measured for this object: STF2382 AB and STF2383 Cc-D.

ADS 11077: in 2005 we discovered a new component with rho=0.228 and theta=50.2 (Paper IV), which was confirmed in 2007 (Paper VIII). This pair is now reported as "SCA170Aa,Ab" both in the WDS and in the "Fourth Catalogue of Interferometric Measurements of Binary Stars" (Hartkopf et al. 2010, hereafter IC4). Unfortunately, we cannot detect this companion in the data obtained in August 2009, which are of poor quality, with a fuzzy autocorrelation.

ADS 10270 and ADS 13572: the auto-correlation files show extra secondary peaks in both cases, which suggest the existence of possible new components. However we cannot rule out yet that there are mere artefacts. Further observations are needed to confirm those findings.

Quadrant determination

As our measurements were obtained from the symmetric auto-correlation files, the θ values first presented a 180 • ambiguity. To resolve this ambiguity and determine the quadrant containing the companion, we have used Aristidi et al. (1997)'s method, by analysing the restricted triple correlation (RTC hereafter) files that were computed in real time during the observations. For the couples with the largest separations, a straightforward determination could be done when the companions were visible in the long integration files.

As a result, in Table 1, we are able to give the unambiguous (i.e. "absolute") position angles of 280 out of 345 measurements, i.e. 81% of the total. They are marked with an asterisk in Col 9. Otherwise, our angular measurements were reduced to the quadrant reported in the WDS catalogue, which is extracted from the IC4.

Our "absolute" θ values are consistent with the values tabulated in WDS for all objects except for ADS 710, 2980, 8820, 9498, 9530, 10905, 11558 and 14839. We display some parameters of all those objects in Table 2. In Col. 2, we indicate the quadrant (Q) we found with the RTC, using the usual convention of numbering them from 1 to 4 to indicate the North-East, South-East, South-West and North-West quadrants, respectively. In Col. 3 we recall the filter we have used (W indicates the absence of filter: the corresponding central wavelength is close that of the R filter). In Col. 4 and 5, we give the differences of magnitude between the two components and the global spec- Note: In column 9, the exponent * indicates that the position angle θ could be determined without the 180 • ambiguity.

(O-C) ∆θ(O-C) (mm) ( ′′ ) ( ′′ ) ( • ) ( • ) ( ′′ ) ( • ) 11037+6145 BU1077 8035 
In column 14, the exponent Q indicates discrepant quadrants between our measurements and the published orbits. tral types found in the WDS catalogue, and the French SIMBAD astronomical data base. For all the discrepant objects, there is a good contrast between the two secondary peaks of the RTC, which is a good indication of the validity of our quadrant determination.

Except for ADS 14839, the small value of ∆m V can account for the difficulty of measuring the quadrant for those binaries. However, the measurements from other observers reported in IC4 were all obtained in B or V , whereas we observed in R (or W which is similar). A quadrant inversion between V and R is likely, when the two stars have a different spectral type (e.g. blue primary and red secondary). This would well explain a different quadrant measurement in V (in the IC4) and in R (with PISCO).

For ADS 14839, there is instead a rather large difference of magnitude between the components (1.6 mag). Our estimation of Q=3 seems reliable in the RTC and is consistent with 23 out of the 26 measurements made since 2000, reported in IC4, and with our previous quadrant determination of 2004.950.

Comparison with published ephemerides

The (O -C) (Observed minus Computed) residuals of the measurements for the 155 systems with a known orbit in Table 1 are displayed in Cols. 13 and 14 for the separation ρ and position angle θ, respectively.

Those residuals were computed with a selection of valid orbits found in the "master" file of the OC6 catalogue. We did not always use the most recent orbits since sometimes older orbits led to equivalent or even smaller residuals. We think that the publication of many new orbits is not always scientifically justified.

For ADS 8035, 9982, 11484 and MLR 198, we also give the residuals obtained with our new orbits presented in Sect. 4, for comparison.

Fig. 4 shows that the residuals have a rather large scatter that can be explained by the (old) age of many orbits. The mean values computed with the residuals of Table 1 Fig. 4 Residuals of the measurements of Table 1 computed with the published orbits.

are < ∆ρ O-C >= 0 ′′ .00 ± 0 ′′ .04 and < ∆θ O-C >= -0 • .2 ± 2 • .1 (
for those offsets provide an additional validation of our calibration made with a grating mask (see Paper III).

In the following, we examine the cases of MLR 198, ADS 8094 and ADS 10429 that appear with the largest residuals in Fig. 4.

ADS 8094: Hopmann's orbit (1970) leads to large residuals of (0 ′′ .40, 15 • .5) with our measurement of 2009.396. Clearly this orbit is wrong, as already pointed out in Papers III and VIII. The motion appears to be rectilinear, and is, in any case, too short to attempt a meaningful orbital analysis at present.

ADS 10429 Olevic et al.'s orbit (1993) leads to rather large residuals of (-0 ′′ .22, 1 • .5). The arc of orbit is still short and the measurements have a large dispersion. The derivation of new valid orbital parameters is not yet possible.

MLR 198 the last orbits, either from Hartkopf & Mason (2001) or from Seymour et al. (2002), lead to very large residuals in θ (see Fig. 4). We propose a new orbit in the next section.

4 Revised orbits of ADS 8035, 9982, 11484 and MLR 198 In this section we present the new orbits we have computed for ADS 8035, 11484 and MLR 198, which have large residuals in Table 1, and for ADS 9982, to take advantage of all the observations made after 1962.

We have followed the same method for those four objects. Using our last measurements with PISCO and the other available observations contained in the data base maintained by the United States Naval Observatory (USNO), we first computed the preliminary or-bital elements with the analytical method of [START_REF] Kowalsky | Procès-verbaux de l'Université Impériale de Kasan[END_REF]. We then used them as initial values for the least-squares method of Hellerich (1925). When convergence was achieved, Hellerich's method led to an improvement of the orbital elements (with the exception of the major axis) and to an estimation of the corresponding errors. The final value of the major axis was then set to the value that minimized the residuals in separation of Hellerich's solution.

The final orbital elements are presented in Table 3. The description of the format of the tables contained in this section can be found in Papers VI and VII. The errors reported for ADS 8035, 9982 and MLR 198 were obtained by Hellerich's least-squares method. For ADS 11484, this method failed to converge, which explains the absence of errors for this orbit.

The corresponding (O -C) residuals, restricted to the last observations for reasons of space, are given in Tables 4,5, 6 and 7 for ADS 8035, 9982, 11484 and MLR 198, respectively. In the last column, we report the name of the observer, using the US Naval Observatory convention.

The ephemerides for 2010-2021 are presented in Table 8. The apparent orbits are shown in Fig. 5 as solid lines. The observational data used for the calculation of the orbital elements are plotted as small crosses or, in the case of PISCO observations, as filled circles. The orientation of the graphs conforms to the convention adopted by the observers of visual binary stars. For each object, the location of the primary component is indicated with a big cross. The straight line going through this point is the line of apsides. An arrow shows the sense of rotation of the companion.

In Table 9, we present some physical parameters of those systems. The visual magnitudes (col. 3) and the spectral types (col. 4) were extracted from the SIMBAD data base. For ADS 8035, we also added the classification K0III+F0V from [START_REF] Eggleton | [END_REF]. The dynamical parallaxes derived from our orbital elements are presented in col. 5. Except for ADS 8035 (see in Sec. 4.1), those values were obtained with Baize & Romani (1945)'s method, using our revised formulae presented in Scardia et al. (2008b). In col. 6, we report either the Hipparcos parallaxes from ESA (1997) or the revised values from van Leeuwen (2007), as indicated in col. 10. In cols. 8 and 9, we give the corresponding linear sizes of a and M total , respectively, that were computed from our orbital elements and the Hipparcos parallaxes.

New orbit of ADS 8035, BU 1077

This couple was discovered by S.W. Burnham in 1889 with the 36-inch Lick refractor. The primary component of ADS 8035 is a famous bright star (Dubhe, α UMa, HR 4301). In visual observations, this object appears as a triple system, with a faint C component (with m V = 7.1) at 380 ′′ from the A-B pair. Spectroscopic measurements have shown that the C component was a spectroscopic binary (F8, P = 6.035 d, e = 0.09). The A component is a red giant, with a significant proper motion. Its spectral classification shows some uncertainties: it is K0Iab in SIMBAD, G9III in the WDS, and K0III in De Medeiros & Mayor (1999). It is a slow rotator with v sin i = 3.7 km.s -1 (Fekel, 1997). Its diameter was estimated at ∼ 7 mas, corresponding to 0.25 AU, with long-base interferometry by Nordgren et al. (2001) and [START_REF] Mozurkewich | [END_REF].

Our new orbit was computed using our measures made in 2009 (see Table 1) and in 2010 (four measures not yet published), and the 63 other measures available in the USNO data base. It should be mentioned that 18 out of the 19 observations made after 1994 were obtained by our group. The standard deviations of the residuals are 2 • .5 and 0 ′′ .05 for θ and ρ, respectively.

Since the primary star is a giant star, the dynamical parallax cannot be computed with Baize-Romani's method which is based on the mass-luminosity relation. So we derived it in Table 9 from Kepler's third law:

̟ dyn = a (M 1 + M 2 ) 1/3 P 2/3
(1)

where M 1 and M 2 are the component masses in M ⊙ , P the period in years, and a the semi major axis in arcseconds.

In Table 9, we have reported the two values of ̟ dyn obtained when using the spectral classification of K0III+F0V given by [START_REF] Eggleton | [END_REF] or the alternative combination of K0Iab+F0V that was derived from the K0Iab classification found in SIMBAD. We assumed theoretical masses of 1.1 M ⊙ , 1.6 M ⊙ and 6 M ⊙ , for K0III, F0V and K0Iab stars, respectively [START_REF] Drilling | Allen's Astrophysical Quantities[END_REF]. The Hipparcos parallax is close to the average of those two values, which suggests an intermediary combination such as K0II+F0V for this binary system.

Similarly, the systemic mass of about 5.6±0.8 M ⊙ derived from the relation (1) with our orbital elements and the Hipparcos parallax (see Table 9) lies in the middle of the interval bounded with 2.7 M ⊙ and 7.6 M ⊙ , that correspond to the combinations of K0III+F0V and K0Iab+F0V, respectively.

A classification as K0II for the primary star would also be supported by the photometry. Indeed, from the Hipparcos parallax and m V = 1.8 (from SIMBAD), we derive an absolute magnitude of M V ≈ -1.1 for the primary star (the contribution of the companion is negligible since ∆m V ≈ 3.0, as reported in the WDS). This value is also intermediary between the values of M V = -6.0 and M V = 0.7 that are expected for typical K0Iab and K0III stars, respectively. This couple was measured for the first time by F.G.W. Struve, on May 18th 1829, but was well observed only after the end of the XIXth century. It is made of two K4V stars with similar magnitudes: m V = 9.5 and 9.9. This system has a significant proper motion and is close to the sun (distance of about 26 pc). Only a few orbits have been computed for this system: Aitken (1914), Comstock (1918), [START_REF] Woolley | [END_REF] and [START_REF] Heintz | [END_REF]. Heintz' orbit is still good, but very old.

From the 301 measurements obtained since 1830, we derived the new orbital elements reported in Table 3. The standard deviations of the residuals are 1 • .7 and 0 ′′ .08 for θ and ρ, respectively.

Our new orbit well fit the data, and the uncertainties on the elements are small. The systemic mass is compatible with the theoretical value of 1.4 M ⊙ [START_REF] Drilling | Allen's Astrophysical Quantities[END_REF] expected for a couple of two K4V stars. The dynamical parallax computed with our formula of Scardia et al. (2008b) is also in good agree- 

New orbit of ADS 11484, STT 357

This binary was discovered by O. Struve with the 38 cm Merz-Mahler refractor of Poulkovo Imperial Observatory between August 1841 and December 1842. From then, its motion was well monitored, except during the period 1925-1935, but the measures have generally a large scatter. To our knowledge, only two orbits have been computed for ADS 11484, by [START_REF] Florsch | [END_REF] and Valbousquet (1981). The orbit of Valbousquet (1981) is still valid, but becomes to be old now.

We computed a new orbit from the 124 available measures. On average, those measures were of poor quality, which impeded the convergence of Hellerich's least-square method. The solution we found seems satisfactory but is still preliminary. The mean standard deviation of the residuals is 3 • .3 for θ and 0 ′′ .06 for ρ.

With the Hipparcos parallax of ESA (1997), the systemic mass of 4.5 M ⊙ is in good agreement with the theoretical value of 5 M ⊙ for a system of two A2V stars. With van Leeuwen's revised parallax, the mass would be 8.7 M ⊙ , which is slightly too large (but the uncertainties are also very large).

The dynamical parallax is 5.6 mas is in very good agreement with the Hipparcos parallax of ESA (1997).

New orbit of MLR 198, HD 151746

This couple was discovered by P. Muller with the 50 cm refractor of Nice Observatory in 1971 during his survey of the northern hemisphere between +52 • and +90 • in declination (Muller, 1971).

This object is also known as an Am star, that we studied as such in Prieur et al. (2006), where we found that HD 151746 was an SB1 spectroscopic binary and determined its spectroscopic orbit. This orbit has a very short period (4.8 days) and a zero eccentricity.

From the 31 available measures of MLR 198 made since 1971, we derived an orbit with a long period, about twice as long as the period of Seymour et al.'s orbit (2002). Convergence was achieved with Hellerich's least-square method. Our solution well fit the data and the mean standard deviation of the residuals is 2 • .9 for θ and 0 ′′ .02 for ρ.

Our solution leads to a plausible value of 4.4 M ⊙ for the systemic mass with the Hipparcos parallax of ESA (1997), since the theoretical mass value of an A2 star is about 2.5 M ⊙ [START_REF] Drilling | Allen's Astrophysical Quantities[END_REF]. With van Leeuwen (2007)'s revised parallax, the systemic mass would be only 3.1 M ⊙ , which is slightly underestimated. The dynamical parallax derived from our orbital parameters is in very good agreement with the Hipparcos parallax of ESA (1997).

Conclusion

In 2009, we obtained 345 new measurements of 259 visual binaries with PISCO in Merate, with an average accuracy of 0 ′′ .011 for the angular separation and 0 • .6 for the position angles. The total number of measurements made in Merate since 2004 now exceeds 2100. This work is thus a good contribution to the continuing monitoring of long period visual binary systems, which is important for refining systemic stellar masses.

We have found a possible new close component for ADS 2377, which would be a new quadruple star system.

We used then the measurements reported here to find some orbits that needed to be revised. We then presented the new orbital elements that we obtained for ADS 8035, 9982, 11484 and MLR 198. The values of the masses derived from those elements are compatible with the theoretical values. For ADS 8035, our orbital elements suggest a spectral classification of K0II+F0V for this system. The dynamical parallaxes derived from those elements are also in good agreement with the Hipparcos parallaxes.

  Fig. 1Distribution of the angular separations of the 345 measurements of Table1(a), of the total visual magnitudes (b) and of the differences of magnitude between the two components of those binaries (c).

  Fig.2HR diagram of the binaries measured in Table1, for which Hipparcos parallaxes were obtained with a relative error smaller than 50% (i.e., 251 objects).

Fig. 3

 3 Fig. 3Auto-correlation showing the possible new component (small peaks) in the multiple system ADS 2377 (see text for details).

Fig. 5

 5 Fig. 5 New orbits of ADS 8035 (a), ADS 9982 (b), ADS 11484 (c) and MLR 198 (d).

Table 1

 1 Measurements of binaries with PISCO in 2009 (begin.).

	WDS	Name	ADS Epoch Fil. Eyep.	ρ	σρ	θ	σ θ Notes	Orbit	∆ρ(O-C) ∆θ(O-C)
				(mm) ( ′′ )	( ′′ )	( • ) ( • )		( ′′ )	( • )
	00134+2659 STT2	161 2009.960 R	10 0.415 0.003 161.3 * 0.4	Sca2000b	-0.03	-1.3
	00210+6740 HJ1018	283 2009.960 R	20 1.683 0.008 86.8 * 0.3	Mlr1957b	0.09	0.2
	00218+6628 STT7	296 2009.960 W	20 0.886 0.008 126.9 * 0.7	
	00442+4614 STF52	616 2009.957 W	20 1.373 0.008	3.0 * 0.3	
	00481+2533 HO306	662 2009.034 R	20 1.458 0.015 159.3 * 0.6	
	00504+5038 BU232	684 2009.034 R	20 0.880 0.008 250.4 0.9	Sca2008a	0.02	-1.5
	00516+6859 BU781	692 2009.062 W						

Table 1

 1 Measurements of binaries with PISCO in 2009 (cont.).

	WDS	Name	ADS Epoch Fil. Eyep.	ρ	σρ	θ	σ θ Notes	Orbit	∆ρ

Table 1

 1 Measurements of binaries with PISCO in 2009 (cont.). Measurements of binaries with PISCO in 2009 (cont.).

				2009.385 V	10 0.557 0.004 25.9 * 1.2	Sca2005a	-0.02	-5.1
	"	"	"	"	"	"	"	"	" "	Hei1963a	0.02	1.2
	"	"	"	"	"	"	"	"	" "	This paper	-0.01	0.4
	11136+5525 A1353	8092 2009.207 R	20 0.577 0.008 211.4 * 0.4	Hei1997	0.02	0.2
	11137+2008 STF1517	8094 2009.396 R	10 0.638 0.003 317.6 0.9	Hop1970	0.40	15.5
	11182+3132 STF1523	8119 2009.265 R	20 1.594 0.008 215.0 * 0.3	Hei1996b	-0.00	-0.2
	11190+1416 STF1527	8128 2009.207 R	10 0.316 0.007 172.6 0.6	Pru2009	0.04	-1.3
	"	"	" 2009.265 R	10 0.311 0.003 174.6 0.6	Pru2009	0.03	-0.2
	"	"	" 2009.330 R	10 0.317 0.005 174.9 0.3	Pru2009	0.04	-0.9
	"	"	" 2009.349 R	10 0.302 0.003 175.4 * 0.3	Pru2009	0.03	-0.7
	"	"	" 2009.382 R	10 0.319 0.004 175.2 0.9	Pru2009	0.05	-1.4
	"	"	" 2009.385 R	10 0.323 0.003 175.3 0.6	Pru2009	0.05	-1.4
	"	"	" 2009.390 R	10 0.313 0.003 175.1 0.7	Pru2009	0.04	-1.6
	"	"	" 2009.396 R	10 0.322 0.005 175.5 * 0.3	Pru2009	0.05	-1.3
	11239+1032 STF1536	8148 2009.331 R	20 1.930 0.014 100.9 * 0.3	Sod1999	-0.03	-0.1
	11308+4117 STT234	8189 2009.265 R	20 0.489 0.008 171.2 1.1	Doc2001f	0.01	0.3
	11323+6105 STT235	8197 2009.265 R	20 0.770 0.008 20.5 * 0.3	Hei1990c	-0.01	2.0
	11363+2747 STF1555	8231 2009.390 R	10 0.729 0.004 148.9 * 0.4	Doc2007i	0.03	-0.3
	11388+6421 STF1559	8249 2009.391 R	20 1.957 0.010 322.9 * 0.3			
	11390+4109 STT237	8252 2009.391 R	20 2.024 0.014 244.1 * 0.5	Sey2002	0.02	-0.9
	11486+1417 BU603	8311 2009.396 R	20 1.025 0.017 335.0 * 0.9	Sta1980a	-0.05	1.5
	11520+4805 HU731	8325 2009.391 W	20 1.094 0.008 308.6 * 0.3 Elongated Hrt2008	-0.02	-0.1
	11537+7345 BU794	8337 2009.391 R	20 0.524 0.011 50.3 * 1.0	Sod1999	0.03	0.1
	12108+3953 STF1606	8446 2009.396 R	20 0.444 0.014 157.3 * 1.2	Msn1999a	-0.02	2.5
	12244+2535 STF1639	8539 2009.396 R	20 1.788 0.009 323.9 * 0.3	Ole2000b	0.00	0.2
	"	"	"	"	"	"	"	"	" "	All1951	0.05	1.1
	12306+0943 STF1647	8575 2009.396 W	20 1.279 0.011 246.7 * 0.6	Hop1970	0.02	-3.2
	12409+0850 STF1668	8625 2009.382 R	20 1.131 0.008 187.1 0.6			
	12417-0127 STF1670	8630 2009.330 R	20 1.231 0.008 28.6 * 0.3	Sca2006b	-0.01	0.7
	"	"	" 2009.382 R	20 1.244 0.008 28.3 * 0.7	Sca2006b	-0.01	0.8
	"	"	" 2009.385 R	20 1.258 0.009 28.6 * 0.6	Sca2006b	-0.00	1.1
	"	"	" 2009.448 RL 20 1.258 0.009 27.2 * 0.5	Sca2006b	-0.01	0.1
	12592+8256 STF1720	8738 2009.385 W	20 1.622 0.014 329.3 * 0.5 Elongated			
	13007+5622 BU1082	8739 2009.382 R	20 1.098 0.008 99.0 * 0.3	Sca2005a	-0.13	2.3
	"	"	"	"	"	"	"	"	" "	Sod1999	-0.01	-2.3
	13048+7302 BU799	8772 2009.385 R	20 1.367 0.012 265.7 * 0.3			
	13064+2109 COU11	-2009.385 R	20 1.693 0.008 315.8 * 0.4			
	13128+4030 A1606	8820 2009.391 W	20 1.290 0.008 196.3 * 0.4			
	13375+3618 STF1768	8974 2009.391 R	20 1.750 0.010 96.7 * 0.3	Sod1999	0.02	0.0
	"	"	"	"	"	"	"	"	" "	Sta1976b	-0.01	0.9
	14131+5520 STF1820	9167 2009.505 R	20 2.694 0.013 119.7 * 0.3	Kiy1998	0.06	-1.4
	14531+7811 HU908	9445 2009.541 R	20 1.536 0.008 237.4 * 0.4			
	14568+7050 STF1905	9460 2009.541 W	20 2.826 0.014 161.0 * 0.3			
	15038+4739 STF1909	9494 2009.538 R	20 1.695 0.008 58.9 * 0.4	Sod1999	0.04	-0.3
	15056+1138 STF1907	9498 2009.538 W	20 0.886 0.008 169.9 * 1.7			
	15116+1007 A1116	9530 2009.538 W	20 0.843 0.018 233.0 * 1.1			
	15232+3017 STF1937	9617 2009.391 R	10 0.564 0.003 160.6 * 0.3	Msn1998c	-0.01	-0.1
	"	"	"	"	"	"	"	"	" "	Mut2010b	-0.00	-0.1
	15245+3723 STF1938Ba,Bb 9626 2009.391 R	20 2.276 0.011	5.9 * 0.3	Sca1986b	0.05	0.2
	15246+5413 HU149	9628 2009.541 R	20 0.658 0.011 270.8 0.4			
	15264+4400 STT296	9639 2009.599 W	20 2.099 0.019 274.8 * 0.3 Elongated			
	15278+2906 JEF1	-2009.541 R	10 0.203 0.008 131.4 * 1.7 Diffuse	Sod1999	-0.01	-1.6
	"	"	"	"	"	"	"	"	" " "	Mut2010b	-0.00	-0.3
	15329+3122 COU610	-2009.599 R	20 0.825 0.008 198.7 * 0.7			
	15360+3948 STT298	9716 2009.541 R	20 1.058 0.008 177.9 * 0.5	Cou1966c	0.01	0.0
	16133+1332 STF2021Aa-B 9969 2009.593 R	20 4.091 0.020 356.1 * 0.3	Hop1964b	0.01	1.0

* 0.5

Table 1

Table 1

 1 Measurements of binaries with PISCO in 2009 (cont.).

	WDS	Name	ADS Epoch Fil. Eyep.	ρ	σρ	θ	σ θ Notes	Orbit	∆ρ(O-C) ∆θ(O-C)
						(mm) ( ′′ )	( ′′ )	( • ) ( • )		( ′′ )	( • )
	20198+4522 STT406	13723 2009.818 R	20 0.289 0.008 102.1 1.4	Hei1976	-0.12	-1.5
	20303+1054 BU63	13920 2009.818 R	20 0.907 0.008 349.6 * 0.4		
	20370+1203 STF2701 14063 2009.757 W	20 2.042 0.010 221.1 * 0.4		
	20375+1436 BU151	14073 2009.757 R	10 0.374 0.003 21.7 * 0.5	Alz1998a	-0.01	-0.2
	"	"	"	"	"	"	"	"		" "	Mut2010e	-0.01	-0.0
	20423+5723 BU152	14196 2009.861 R	20 1.180 0.008 82.4 * 0.6		
	20449+1219 STF2723 14233 2009.818 R	20 1.038 0.009 136.1 * 0.5		
	20450+1244 BU64	14238 2009.818 W	20 0.664 0.010 353.1 0.5	Bdl2007a	0.01	-0.4
	20471+2525 BU364	14286 2009.818 W	20 0.788 0.008 70.4 0.3		
	20478+0600 BU65	14293 2009.818 RL 20 1.491 0.008 198.9 * 0.5		
	20481+2727 BU66	14312 2009.747 W	20 1.051 0.012 168.3 * 0.3		
	20486+5029 BU366	14331 2009.747 W	20 1.481 0.008 129.6 * 0.3		
	20511+0623 STF2730 14359 2009.741 W	20 3.307 0.020 333.2 * 0.3		
	20531+2909 STT417	14397 2009.741 W	20 0.882 0.008 27.5 * 0.6 Elongated		
	20591+0418 STF2737 14499 2009.747 R	10 0.535 0.003 284.8 0.4	Zel1965	0.02	1.2
	20595+5013 BU68	14520 2009.861 W	20 1.922 0.010 148.5 * 0.3		
	20598+6152 BU472	14540 2009.861 W	20 0.775 0.008 15.3 * 0.5		
	21015+6643 HU959	14578 2009.861 W	20 1.291 0.008 161.3 * 0.3 Elongated		
	21055+6210 HU765BC 14634 2009.861 W	20 0.787 0.008 28.0 * 0.8		
	21183+3456 BU289	14837 2009.820 W	20 0.795 0.012 127.0 * 0.3		
	21186+1134 BU163	14839 2009.757 W	20 0.801 0.008 257.4 * 1.5	Fek1997	0.00	-1.4 Q
	"	"	"	"	"	"	"	"		" "	Ces1991	0.02	0.3
	21199+4307 COU2439	-2009.820 W	20 0.722 0.011 265.4 * 0.9		
	21227+5214 HU591	14931 2009.820 W	20 0.725 0.008 128.1 * 0.3		
	21237+5518 A1892	14945 2009.820 W	20 0.752 0.008 348.6 * 0.5		
	21268+4228 A619	14992 2009.960 W	20 0.747 0.013 59.6 * 0.7		
	21446+2539 BU989	15281 2009.940 R	10 0.262 0.003 115.5 * 0.5	Ces1990	-0.01	-0.0
	21523+6306 STF2845 15417 2009.943 W	20 1.974 0.010 173.0 * 0.3		
	21555+1053 BU75	15447 2009.861 W	20 0.962 0.008 22.6 * 0.4	Hei1996a	-0.01	0.3
	22257+5631 A1463	15933 2009.957 W	20 0.917 0.008 333.0 * 0.3		
	22288-0001 STF2909 15971 2009.820 R	20 2.109 0.011 169.2 * 0.3	Sca2009c	-0.02	-2.5
	"	"	" 2009.941 RL 20 2.137 0.011 168.9 * 0.3	Sca2009c	0.00	-2.6
	"	"	" 2009.957 R	20 2.123 0.011 168.9 * 0.3	Sca2009c	-0.01	-2.6
	22419+2126 STF2934 16185 2009.818 W	20 1.361 0.008 57.6 * 0.3	Hei1981a	0.14	0.7
	22425+3917 BU176	16198 2009.820 W	20 2.565 0.013 53.7 * 0.3		
	22485+5409 AG424	16280 2009.818 W	20 2.234 0.011 134.6 * 0.3		
	22509+5303 BU1332	16310 2009.821 W	20 1.505 0.008 128.8 * 0.3		
	22557+1547 HU987	16373 2009.941 W	20 1.139 0.010 78.0 * 0.3	Bdl2007a	0.05	-1.0
	22569+1151 STF2958 16389 2009.957 RL 20 3.893 0.019 13.9 * 0.3		
	23079+7523 STT489	16538 2009.957 RL 20 1.111 0.008 353.1 * 0.9	Sca2009a	-0.01	-2.4
	23133+2205 STF2990 16602 2009.941 W	20 2.536 0.013 55.9 * 0.3 Diffuse		
	23340+3120 BU720	16836 2009.957 R	10 0.559 0.003 100.0 * 0.3	Mut2010e	-0.00	-0.7
	23375+4426 STT500	16877 2009.957 R	10 0.464 0.003 10.3 0.7	Zul1981	0.04	-4.3

  rejecting the two outliers of ADS8094 and MLR 198). The small values obtained

	MLR 198
	ADS 8094
	ADS 10429

Table 3

 3 New orbital elements of ADS 8035, 9982, 11484 and MLR 198 

	ADS	Ω2000	ω	i	e	T	P	n	a	A	B	F	G
		( • )	( • )	( • )		(yr)	(yr)	( • /yr)	( ′′ )	( ′′ )	( ′′ )	( ′′ )	( ′′ )
	ADS 8035	9.3 232.8 159.9 0.4392 2002.170 44.448 8.0994 0.590 -0.42335 0.37788 0.40964 0.40653
		±8.2 ±7.9 ±3.5 ±0.004 ±0.094 ±0.11 ±0.020 ±0.026				
	ADS 9982 14.31 194.74 133.04 0.8104 1907.053 441.8 0.8148 2.380 -2.33241 -0.16843 0.19848 1.67184
		±0.9 ±0.8 ±0.5 ±0.007 ±0.06	±25	±0.05 ±0.04				
	ADS 11484 93.8 321.9 124.8 0.317 1968.324 411.1 0.87570 0.511 -0.20620 0.38931 0.20810 0.32982
	MLR 198 169.7 299.4 147.7 0.657 1992.918 54.4 6.61370 0.195 -0.11986 -0.12417 -0.15268 0.10999
		±8.2 ±7.0 ±10.0 ±0.04	±0.04	±4.6 ±0.56 ±0.065				

Table 4

 4 ADS 8035: O-C residuals of our new orbit (after 2000.0). The symbol P indicates PISCO measurements.

	Epoch	∆ρ (O-C) ∆θ (O-C) Observer
		( ′′ )	( • )
	2004.213	0.026 P	-1.4 P Sca
	2004.397	0.025 P	0.7 P Sca
	2005.259	0.011 P	-0.2 P Sca
	2005.382	0.007 P	0.2 P Sca
	2005.385	0.006 P	0.5 P Sca
	2006.270	0.009 P	1.4 P Pru
	2006.310	0.003 P	0.7 P Pru
	2007.261	-0.004 P	-0.7 P Pru
	2009.207	-0.001 P	-0.1 P Sca
	2009.382	0.008 P	1.3 P Sca
	2009.385	-0.000 P	0.4 P Sca
	2010.264	-0.006 P	-1.6 P Sca
	2010.324	-0.003 P	-1.9 P Sca
	2010.327	-0.001 P	-1.1 P Sca
	2010.384	-0.004 P	-0.8 P Sca

Table 5

 5 ADS 9982: O-C residuals of our new orbit (after 2000.0). The symbol P indicates PISCO measurements.

	Epoch	∆ρ (O-C) ∆θ (O-C) Observer
		( ′′ )	( • )
	2001.357	0.108	-0.9 WSI
	2002.386	0.059	-0.4 WSI
	2002.496	0.017	-0.5 Dal
	2003.309	0.073	0.2 WSI
	2004.365	-0.006	0.9 WSI
	2005.460	-0.035	-0.4 WSI
	2006.328	0.010	0.3 WSI
	2007.440	0.031	-0.5 WSI
	2008.398	0.045	-0.5 WSI
	2009.521	0.046	-0.0 WSI
	2009.593	0.032 P	-0.3 P Sca
	Table 6 ADS 11484: O-C residuals of our new orbit (af-
	ter 1998.0). The symbol P indicates PISCO measurements.
	Epoch	∆ρ (O-C) ∆θ (O-C) Observer
		( ′′ )	( • )
	1999.504	0.063	-4.9 Pri
	1999.504	0.063	-4.3 Lin
	2000.570	-0.017	-6.4 Alz
	2001.520	-0.038	-4.9 Alz
	2001.690	0.002	-0.4 WSI
	2002.550	-0.028	0.6 Alz
	2006.564	0.002	0.6 Hrt
	2007.600	-0.007	-1.1 Alz
	2009.670	0.010 P	5.6 P Sca

Table 7

 7 MLR 198: O-C residuals of our new orbit (after 1986.0). The symbol P indicates PISCO measurements.

	Epoch	∆ρ (O-C) ∆θ (O-C) Observer	
				( ′′ )		( • )			
	1987.267		-0.007		-0.4 Hrt		
	1987.510		0.026		8.9 Mlr		
	1988.443		0.004		-6.7 Cou		
	1989.228		-0.002		-0.0 McA	
	1990.263		0.002		0.2 Hrt		
	1991.328		0.011		-0.2 Hrt		
	1993.198		0.027		0.1 Hrt		
	2007.607		-0.035		-1.8 Msn		
	2008.461		-0.038		1.7 Msn		
	2009.637		-0.026 P		0.9 P Sca		
	Table 8 New ephemerides of ADS 8035, 9982, 11484 and
	MLR 198.								
	ADS 8035 ADS 9982 ADS 11484 MLR 198
	Epoch	ρ	θ	ρ	θ	ρ	θ	ρ	θ
		( ′′ )	( • )	( ′′ ) ( • ) ( ′′ )	( • )	( ′′ ) ( • )
	2010.0 0.582 21.0 3.418 17.9 0.376 76.7 0.247 68.3
	2011.0 0.619 14.4 3.435 17.8 0.375 75.8 0.253 65.8
	2012.0 0.653 8.5 3.451 17.6 0.374 74.9 0.258 63.3
	2013.0 0.683 3.2 3.467 17.5 0.373 74.0 0.263 61.0
	2014.0 0.710 358.3 3.483 17.3 0.372 73.1 0.268 58.7
	2015.0 0.734 353.7 3.499 17.2 0.372 72.2 0.272 56.5
	2016.0 0.754 349.4 3.514 17.0 0.370 71.3 0.276 54.4
	2017.0 0.772 345.3 3.530 16.9 0.369 70.4 0.279 52.3
	2018.0 0.786 341.4 3.545 16.7 0.368 69.5 0.282 50.3
	2019.0 0.798 337.6 3.560 16.6 0.367 68.6 0.284 48.2
	2020.0 0.807 334.0 3.575 16.4 0.366 67.7 0.286 46.3
	2021.0 0.813 330.3 3.589 16.3 0.364 66.8 0.287 44.3
	4.2 New orbit of ADS 9982, STF 2026	

Table 9

 9 Physical parameters (̟ dyn , a and M total ) derived from the new orbital elements.

	Name	HIP	mV	Spectral type	̟ dyn	̟HIP	a		M total	Source of ̟HIP
					(mas ) (mas )	( ′′ ) (AU)	(M⊙)	
	ADS 8035	54061 1.79 K0Iab + F0V	24.0	26.38	0.590	22.4	5.7	ESA (1997)
					±4	±0.53 ±0.026	±1.1	±0.8	
	"	"	"	K0III + F0V	33.8	26.54	0.590	22.2	5.6 van Leeuwen (2007)
					±4	±0.48 ±0.026	±1.1	±0.8	
	ADS 9982	79702 8.74	K4V	39.5	38.84	2.380	61.3	1.2	ESA (1997)
					±4	±2.96 ±0.042	±4.7	±0.3	
	"	"	"	"		38.46	2.380	61.9	1.2 van Leeuwen (2007)
						±1.95 ±0.042	±3.1	±0.2	
	ADS 11484 91167 7.66	A2	5.6	5.59	0.511	91.4	4.5	ESA (1997)
					±2	±1.94		±32	±4.7	
	"	"	"	"		4.49	0.511	114	8.7 van Leeuwen (2007)
						±1.04		±26	±6.1	
	MLR 198	81757	6.8	A2	8.3	8.26	0.195	23.6	4.4	ESA (1997)
					±2	±0.59 ±0.065	±8.1	±4.6	
	"	"	"	"		9.27	0.195	21.0	3.1 van Leeuwen (2007)
						±0.41 ±0.065	±7.1	±3.2	
	ment with Hipparcos parallax (both with ESA, 1997				
	and with van Leeuwen, 2007).						
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