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ABSTRACT

Aims. In this work we present chromospheric activity indicesghmatics, radial-velocities and rotational velocitiesrfare than 850
FGK-type dwarfs and subgiant stars in the southern hemispdred test how best to calibrate and meaS+rdices from echelle
spectra.

Methods. We measured our parameters using high resolution and HigFEROS echelle spectra acquired for this purpose.
Results. We confirm the bimodal distribution of chromospheric atiiég for such stars and highlight the role that the more activ
K-dwarfs play in biasing the number of active stars. We shuat the age-activity relationship does appear to contiawyées older
than the Sun if we simply compare main sequence stars andastitstars, with an fiset of around 2.5 Gyrs between the peaks of
both distributions. Also we show evidence for an increagsd-down timescale for cool K dwarfs compared with earliearfd G
type stars.

We highlight that activities drawn from low resolution sfredR < 2'500) significantly increase the rms scatter when calibgatinto
common systems of measurements, like the Mt. Wilson systésn.we show that the older and widely used catalogue of itietiv
in the south compiled by Henry et al. (1996) igset by more recent works at th@.1 dex level in lo&],,, through calibrator drift.

In addition, we show how kinematics can be used to preseiactive stars for future planet search projects. We see éikmown
trend between projected rotational velocity and activiigyever we also find a correlation between kinematic spaloeite and
chromospheric activity. It appears that after the VaugResston gap there is a quick step function in the kinemagcepnotion
towards a significantly larger spread in velocities. We sfage on reasons for this correlation and provide some meckiarios
to describe the bimodal activity distribution through metjn saturation, residual low level gas accretion or agmnelby the star
of planets or planetesimals. Finally, we provide a new eitgdimeasurement for the disk heating law, using the latgstativity
relationships to reconstruct the age-velocity distrimtior local disk stars. We find a value of 0.33¥.045 for the exponent of this
power law (i.e o o t°337), in excellent agreement with those found using isochrdtingimethods and with theoretical disk heating
models.

Key words. Stars: fundamental parameters - Stars: activity - Stangrkatics - Stars: atmospheres - (Stars): planetary systems

1. Introduction wards. These previous studies provide good statistics@ndh

I . . L . ture of Sun-like magnetic activity.
The characterisation of bright stars in the solar vicirstpf pri- g 4

mary importance for better understanding the formationeaod Another interesting aspect of stellar population studiebe
lution of these objects. Such fundamental characterisatialso bulk kinematic space motion of stars in the solar neighboaodh
necessary for a more complete understanding of stellar-pogti€ Hipparcos spacecraft has allowed precision properomsti
lations and galactic structure. Studies of stellar chrgzhesic and parallaxes of nearby stars to be used, along with spectro
activity in large samples of nearby stafs (Duncan et al. [1998copic observations that produce accurate kinematic spaee
Henry et al[ 1996; Wright 2004; Jenkins ellal. 2006, 2008hations for large samples of stars. Studies such as that framée
found that the magnetic activity of solar type dwarfs and-suf1998) ol.Murgas et al. (2010) confirmed kinematical streesu
giants (SG) follows a bimodal distribution. In additionethctiv- like moving groups exist in the galaxy, although other atgho
ity of these stars follows similar long term cycles like then® claim such kinematic over-densities are not young grours sta
11 yr activity cycle and magnetic activity drops rapidly te but have a dynamical origin (e.g._Antoja etlal. 2008). Most re
first ~Gyr of a star’s life and then tailsfbmore slowly after- cently, the large Geneva-Copenhagen Survey (GCS) of stars
within 40 pc of Sun have provided a wealth of kinematic dath an

* Based on observations made with the ESO telescopes at thitd_a $€vealed the kinematic space component distributionsignés
Paranal observatory under programme ID's 076.C-0578(BY.@- icance much larger than any that came before (Nordstrom et a
0192(A), 082.C-0446(A) and 082.C-0446(B). 2004; Holmberg et al. 2007).
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Fig. 1. AHipparcos HR-diagram for our entire sample. The threféig. 2. Calibrated lo@, . activity values onto the Mt. Wilson
solid curves are Y2 isomass tracks set at a solar mass and withtem of measurements. The solid line marks the bestlstraig
three diferent metallicities of -0.3, 0.0 and0.3 dex running line fit to the calibration data and the total rms scatter 6#0s
from left to right. These tracks highlight the changing piosiof shown. Here the 1:1 and best fit are indistinguishable. Given
the main sequence as a function of metallicity and we highligintrinsic activity scatter for dwarf stars the calibratisrproven
this by dashed lines on either side of the thick solid Hipparcto be robust.

main sequence. The dotted line is our cut to separate true sub

giant stars from super metal-rich main sequence stars.
100-200 in the continuum at 75004, (necessary for the accurate
S radial-velocities (RVs) and for future atomic abundancek)o
In both of the above areas of astrophysics it is necessapyy 4 median/8l ~60 at the CaHK lines (3955A) which is suf-
to maintain a clear homogeneous methodology and obsenfgian for accurate chromospheric activity analyses, dhdta
tional strategy. Performing observations on large samplés 4 regolving power oR ~46000. All calibration files needed for
the same instrumental setup, observing methods and dalIa're‘?educing the stellar spectra (flat-fields, bias and arc fedmere

tions limits any random errors and adds a significant levebof p17ined at the beginning and end of each night's obserding f
bustness to the results. We present the continuation ofrojeqt lowing the standard ESO calibration plan.

to blettgr ufnﬁ.erhstand Ith_e properties (f)f slolar-type stlame?g. The reduction procedure for all spectra is described in de-
analysis of high resolution spectra of a large sample offirig.; i, Paper | and therefore the description is given here in

stars in the southern hemisphere. In this work we outline tgq |l data were debiased, flatfielded, had the scattigd
chromospheric activities and kinematic motions we have-mea moyed, optimally extracted and had the blaze function re-
sured for our large database Of.h'gh resolution and higsSlar moved using the FEROS pipeline and a number of Starlink pro-
type stars in the southern hemisphere. cedures. Note that as in Paper | the data were binned to a linea
wavelength step of 0.03Aixel, or a mean velocity resolution

2. Observations & Reduction of 1.42kms?/pixel, and shifted into the rest frame by cross-

_ - correlating with an observation of HD102117 (G6V), which
Our total sample is shown in Fig] 1 plotted on a coloufyag peen shown to exhibit a RV variatie@0ms™* (Jones et al.

magnitude diagram by open circles. The solid curves reptesQOOzz) and has been shifted into the rest frame.
three diferent Y2 mass tracks (Demarque ef al. 2004) showing

the evolutionary change with metallicity (-0.3, 0-80.3 dex)
for a solar mass star. Our sample in this plot ranges in age fr@  Chromospheric Activities
below 1 Gyr to over 10 Gyrs, with the bulk of the sample dis-
tribution located between 5-10 Gyrs. We note we have madiBe chromospheric activities were derived using the meéhed
first pass estimates for the masses of our sample. The menof@ained in Paper |, however new calibration stars were used t
ically sloped and thick solid line, along with associatedfiag convertthese FEROS S-indices to the Mt. Wilson system of mea
dashed lines, represent the Hipparcos main sequence (MS) s#rements. The new calibration stars were included to &sere
the estimated/-0.3 dex [F¢H] scatter in the sequence. The dotthe accuracy of the calibration procedure given that thekwor
ted line represents a cufd®etween MS stars and SG stars. Thigf Baliunas et al. (1995) and Lockwood et al. (2007) have pub-
was determined using the distance from the Hipparcos MS alisfed a number of long term activity stable stars i.e. stiaas
function of B — V colour where we set all SGs to have distancghow no significant long term activity zero point drift. Weett
from the MS of 1 or greater. The full selection details are e%0 include as many of the southern stable stars from thesleswor
plained ir Jenkins et al. (2008), hereafter referred tocaePl. as possible. The calibration stars and their derived vadues
Therefore, this plot merely serves to highlight the samjs&rid Shown in Tablé8.
bution we will discuss in the chapters that follow. In brief, the indices were measured by calculating the flux in
All target stars and calibration data were observed usitige line cores of the Ca Il H and K lines using a triangular band
the Fibre-fed Extended Range Optical Spectrograph (FERQSIss, and comparing this flux to the flux in square bandpasses
mounted on the MPESO - 2.2m telescope on the La Silla sitét either side of the calcium doublet. The fit to the calilnati
in Chile over four observing runs. The first two runs were ¢hrestars used to convert to the Mt. Wilson system_(Duncanlet al.
nights in length, from 02 to 05 of February and September 200891), hereafter referred to as MW, system of measurements i
and the second two runs ran from 07 to 12 of October 20@&cussed ir§3.2, where we employ the 1.09A triangular core
and from 13 to 17 of March 2009. Over the 16 night obserbbandpasses for our operating resolving power48 000 since
ing program we compiled over 950 spectra witfNSatios of this synthetically mimics the MW methodology.
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Fig. 3. Comparison between our FEROS chromospheric activ% -4.4 |
ities and those in Wright et al. (2004). The rms scatter heréd -4.6
is close to the intrinsic scatter found in the calibrationtime ¥ -4.8
(0.05). The dashed 1:1 and the best fit straight line oveitap s. - -5.0

nificantly and there is no fierential trend found between thefC

S -52F e RMS= 0.06
2 54 .
Figure [2 shows the final 164, rerog activity indices -5.4 -52 -5.0 4.8 -46 44
for the calibrators against their associated MW measurémen loaR’
(logRk mw): Where each star’s chromospheric flux has been iso- 91 1k Feros

lated by normalising to the bolometric luminosity of therstad g 4, Comparison between our FEROS chromospheric activi-
removing the star's photospheric contribution. The dotieel jjes and those in Gray et al. (2006) is shown in the top panel.
represents the 1:1 relationship with the solid line the sieatght  There is a large amount of scatter in this plot (0.11), which i
line fit to the data. Clearly these 1B, indices have no residual gignjficantly larger than the intrinsic rms we found from cat-
slope or dfset compared to the MW values and should providgyation stars (0.04). However, there is no significant dreas
highly accurate and robust activity measurements. The r&1s ¥hown by the best fit straight line (solid line) compared te th
found around the best fit is 0.04 dex, which is slightly abovgyshed 1:1 relationship. The lower panel shows the same com-
the 0.034 dex rms found in Paper I. This is mainly due to thg,ison but against the published values of Henrylef al. €199

low number of calibrators used in these works and the ineagyhere an @set is apparent. Thefiset only seems apparent for
baseline of observations. All stars, activity values, glovith | ,ogerate to active stars.

magnitudes and colours are listed in columns 1-5 of Table 4.

3.1. Comparison with Other Work it is also interesting to note that there appears to be twaillpep
tions, with most stars having Gray et al. Rjg indices below
Due to the low number of calibrators we used, pathe 1:1 relationship and a small tail of stars significantpwee
ticularly around the Vaughan-Preston (VP) gap regiahe 1:1 relationship. There is also a lack of stars betweeseth
(Vaughan & Preston_1930), comparisons with other workao extremes. This gap may arise simply because of the small
containing more overlapping stars can help to fully test fumber of overlapping stars between Gray et al. and this work
these values are accurate over a wider range[Tig. 3 shows Blie rms around the best fit (0.11 dex) is significantly largant
measured chromospheric activities against values deidyed that from the Wright et al. data and also is much larger than
Wright (2004). As in Paper I, noftset or trend is found betweenthe rms scatter around the MW calibration measurements. Thi
the two works and the rms around the best fit is only 0.05 ddikely highlights the fact that the Gray et al. data were obed
which given the intrinsic variability of dwarf stars (can &ethe at significantly lower resolutionR < 2’000) than the data pre-
level of £+0.15 dex| Jenkins et al. 2006), highlights the accurasgnted here, with this level of scatter could mask any zeiotp
of both techniques. Since we both use high resolution anld higffsets in the data.
SN datasets, along with employing a similar methodology to The lower panel in Fig.]4 shows our newly calibrated data
closely resemble the MW method, such a low rms might kyainst the 1996 values from Henry et al. where there appears
expected. a clear dfset once the log,, values are larger than -4.95 dex.
In Paper | we found that our I&§, 's were dfset from the To test the significance of thidfset we apply a Sign-test to the
indices derived by Gray etal. (2006) by a factor of -0.15 derlata. This reveals that the total mean of our dataset, cadpar
When cross-matching the Gray et al. southern sample with thidth Henry et al., is significantly dierent at greater than the-3
of Henry et al. we were able to better highlight thiffset, level. We believe this dierence is purely from calibrator drift,
with the Gray et al. values clearly systematicallffset by - since we did not see anyfeetin Paper | when we used less long-
0.15 dex. Fig[} (top panel) shows our new measure®&lpg term stable calibrators. In comparison the Sign-testdweGray
indices against those from Gray et al. and now with more dagtal. and Wright et al. datasets are significantlfedent. The
we find a small and non-significantfeet in the opposite direc- Gray et al. data also show weak evidence for a possible mean
tion (+0.05 dex). The dashed line marks the 1:1 relationship aoffset diterence, but with much lower significance than Henry
the solid line represents the best straight line fit to the.dBite et al. Also the Wright et al. data show no evidence for affiyet
best fit highlights the smallftset between the two datasets buat all.
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We have also compared the values of Henry et al., Wriglear fit for higher resolution data than using triangulant-
et al. and Gray et al. among themselves to confirm tfisets passes. We note that there may be a need for polynomial fits to
we see and also to highlight the reliability of each methdte T such wide square bandpasses and not a linear trend, butto con
Sign-test between Henry et al. and Wright et al. confirmed tffiem this many more stable calibration stars over the range ar
offset we find at greater tharsand it is even more pronouncedneeded.
between Henry et al. and Gray et al., not surprising since we The changing correlation when the widths are increased fol-
found Gray et al. may beffset against our data in the oppositdows a similar pattern to that of the triangular method. Hoal
direction to that of Henry et al. Finally the Sign-test reeela appears that the data are more correlated when employing the
there was essentially ndfeet between the activities in Wrightsquare method with bandpass widths of 3A or greater. Again
etal. and those in Gray et al. These tests reveal the imm®@h more data are required to confirm this finding. But this sutgges
defining a set of long term stable chromospheric calibradtss that for lower resolution data sets, when large bandpasses-a
to better compare past and present data sets. quired to sample the line core, it is better to employ squack a
not triangular core filters.

We find that once the resolving power of the spectrograph
reaches below ‘800 the rms scatter from the linear calibrations
To probe the origin of thefiects mentioned above, and also tonto the MW system of measurements significantly increases,
better study how to calibrate spect&indices onto the widely yet no systematic is apparent. This explains why the rmsratou
used MW system, which is important for studying the agehe fit to the Henry et al. dataset is at the same level as the sca
activity-rotation relation and for measuring the expedts@l of ter to the Wright et al. data, even though Henry et al. obskrve
RV uncertainty for stars, we decided to artificially degrade the sample at much lower resolution. We note there is a sharp
spectral resolution from our operating resolution downetoty  drop in rms at around a resolving power 65Q0 and it is inde-
the working resolution of the Gray et al. data. Figure 5 shilves pendent of the calibration method used i.e. altering the FVH
changing calibrations onto the MW system and their assettiabf the triangular bandpass or using a square bandpass gees r
rms scatter as a function of both changing resolving powdr ato the same function. The flat trend at higher resolving pewer
increasing FWHM of the HK core triangular bandpasses, whettso tells us that MWB-index calibrations with resolving powers
we show FWHM'’s of 1.09, 2.00, 3.00 and 4.00A. above 20000 are as precise as those measured at much higher

From these plots we can see two interesting features. yFirggsolution.
the rms scatter in each individual panel is fairly flat untg w
reach low resolving powers of arountbR0. The scatter signif-
icantly increases below this value, which is close to th@+es4. Activity Distributions
lution of thel Gray et al.[ (2006) NStars survey and can expl

3.2. Chromospheric Activity Calibration Tests

atﬁ he top panel of Fig.]6 we show the overall chromospheric
ivity distribution for our sample of stars. There is aatlever
Gray et al. data. Secondly, when we move to larger bandp%%undance of inactive stars (g, < -4.8 dex) that conforms to

widths, the- slopes of the calibration-relations sigr]ifit;am-. Gaussian distribution. Beyond a Rfg, of -4.8 there is a dearth
crease. Using the 1.09A FWHM, which we recall is the W'dtﬁf stars and then a slight bump again of active stars aftgidex.

.Of t?e fiI:er balrlldlrzastﬁ atl.l\{IW,l v;/_e ser:a_ thﬁ. "ﬁfaﬁtt?gd gr?die(g{her works listed above have also confirmed this bimodal dis
IS aimost paraliel to the . relationship, nighlighted by Uot ., 1oy and therefore we highlight the best fit bimodal rebd
ted lines, for the higher resolution calibrations. The ggatiof " "y~ by the dashed curve. The reduced chi-squafd (

:Ee gnezr calibrggi[(r)]n%k])_egin to stee_ply in(;:_rezise a:jshweeﬁﬂg value is shown and found to be 2.08. The largest discrepasicy b
€ bandpass width. 'his Increase in gradient, and NEN@-AeR, .o, he pest fit and the data comes from the so-cslRGap

;[:urrezfsrgm %:inlr,esggnwg tgssdv?/;[gtﬁeﬁgvr:/]ee\/lgrsztzc;;irsrt?tl:gtlﬁdtwl 'mE;heregion (-4.8< logR, < -4.6). Given the earlier metallicity bias
P ’ y due to our sample stars being monitored for current and dutur

linear correlation co@icients are 0.98 or better until a width of lanet searches (see Paper I), our selection method isdttimse

gé \a/l\?ed da()re'sjgIgcsgglllaé%?:ritatsheei!]e}[/r?el ?:f()(r)rglgt\i/g;hfgrmgfﬂ) ard inactive stars, hence we have a large number of stars tha
: Ave settled in the inactive branch of the activity disttiio.

resolution data which changes from 0.99-a6'000 resolving The lower panel in Fig6 shows the distributions of activ-

power down to 0.93 at1'500 for a width of 1.09A, and for a ity if we split the sample into MS stars (black) and SG stars
width of 6A the change in the correlation is from 0.86 down t8reen) using the prescription we mention above for what con
0.76 at these resolving powers. Note that we also includeeeal i tes hoth classes of objects. In fact we tested onlyctete
for widths of 5.00 and 6.00A even though they are not shovéfars.+0.45 magnitudes from the Hipparcos MS and the distri-
in the figure, and report that once the bandpass FWHM reachgsion was statistically similar to the MS distribution weosv
6A then the rms around a straight line fit does not change witlre.
decreasing resolving power. The increased rms with basdpas The distributions have inactive peaks of -5.004 and -5.140
width comes about due to an increased influence from the cgJr the MS and SG distributions respectively and thedence
cium line shapes, representing regions not associatedtheth of -0.136 dex in the loB;,« peaks highlight the mean time evo-
chromospheric plaques. lution of FGK stars when they traverse from the MS across to
We do not show the same analysis as in figure 5 for squahe SG branch. A KS test yields a D-statistic of 0.664 (Eig. 7)
bandpasses at the cores as the fits are extremely similagveowwhich relates to a very low probability<@0-3%%) that these
we test square bandpasses given previous works have erdplay@ populations are drawn from the same parent distribution
this methodology (e.q. Gray etial. 2003; Henry et al. 1996). Witilising the activity-age relation froin_ Mamajek & Hillendnd
find a similar rms scatter for the lower widths than the tridlag  (2008) this peak-to-peak fiierence relates to a timefféirence
method, however once the bandpass widths reach 4A it seeshs-2.5 Gyrs. We do note that there is a lack of good quality
that square bandpasses produce a lower rms scatter aroulagjes to calibrate the age-activity relationship for theeofield
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Fig. 5. Four separate calibration panels representing fdiieréint triangular bandpass FWHM'’s affdrent instrumental resolving
powers. The dferent coloured data points, linear trends and informatioaach panel represent thefdrent resolving powers
highlighted in each panel. From top left to bottom right th&/HM’s employed were 1.09, 2.00, 3.00 and 4.00A respectively
and are shown above each panel. The plots highlight theasetkescatter for the lowest resolution data and also we &athee
decreasing correlation between the FEROS and Bhtdices with increasing bandpass width.

population of stars, hence this value may have a fairly high schanges in the dynamo with changing depth of the convective
tistical uncertainty. We also draw your attention to thedssion envelope, like the A and | rotation period - activity cycle se
in S5 to highlight the limits of this age-activity relation, irap  quences.(Bohm-Vitense 2007). We do note that the SG sample
ticular its applicability to evolved SG stars. Given we hage spans a dferent age distribution than the MS sample but only by
timated masses for all objects by fitting evolutionary tsaake a Gyr or so, which argues in favour of a reduced braking mech-
know there is no significant masfeet between the MS and SGanism i.e. the slower a star gets the mot@dlilt it becomes for
samples and hence the time evolution value we find here is mognetic braking to slow the star’s rotation even further.
related simply to the faster evolution of higher mass steings A more simple explanation for the increased width of the
confirms that there is indeed a continuation of the age-ifictivinactive star MS distribution could be through sample g&lac
relationship for stars with ages beyond the age of the Swem ebias. Fig.[8 shows the mean distribution of Rjg across all
though it may be significantly reduced in comparison to pRe-VB — V colours in our range of interest for all dwarf stars in our
gap stars, and therefore more work is needed to better eimstsample (blue histogram) and for only the inactive starswegt
the age-activity relationship for older field stars. and other groups, generally focus on for planet search gego
Another diference between the two populations appears fed histogram), which is more or less stars after the VP gap
be the width of the gaussians after the VP gap. The MS indtegR],, < -4.80 dex). Lower mass and cooler K dwarfs have
tive sample has a gaussian sigma of 0.076, whereas the SG sanonger MS lifetime than hotter G dwarf stars and hence the
ple has a sigma of only 0.059, lower by 0.048 wheffiedenced coolest K dwarfs will not yet have reached the SG branch. This
in quadrature. This dierence in width may indicate that wherfigure confirms that cooler stars are also more active in géner
stars transition to the SG branch and their convective epesl and if these old K dwarfs are mostly populating the MS then
deepen then their activities become more stable and heaire tthey will mainly occupy the region close to the VP gap, giving
cycle spans decrease. This could be a direct consequertve othe inactive distribution a wider appearance than the SGdbra
increased depth of the convective envelope since the miagnetars that are mostly composed of hotter G dwarfs.
fields may rise to the surface as buoyancy instability is lhéss To test this we decided to look at how the mean activity
dered, due to the lower density of the envelope material, addanges as a function of spectral type. In both histograms in
hence large changes in the magnetic dynamo and wind brakFig.[8 the hottest star8(- V < 0.65) tend towards a flat trend,
mechanism is thus reduced. Studying the long term actiyity dhen there appears a small drop in the mean activity of stars f
cles of a large sample of SGs would allow a detailed look at afgter colour indices. Towards the coolest dwarfs the twdrieis
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0.6 b
0.4 b 3 Table 1. List of FEROS spectrum Binaries
0.2 . 1 Binaries
0.0 ‘ ‘ == ] HIP2368 HIP33427 HIP66118
HIP4062  HIP39007 HIP67112
54 52 50 48 -46 -44 -42 -40 HIP6155 HIP45621 HIP81179
logR" i« HIP7109 HIP51884  HIP98373
HIP10365 HIP53499 HIP103883
Fig.6. The top panel shows the distribution of Rfg, for our HIP14050 HIP54926 HIP103941
full sample of stars. Most stars are located around theiirect HIP15301 HIP55304 HIP106336
part of the distribution£-4.8). We note there is a lack of stars HIP21329 HIP58132 HIP115342
around the Vaughan Preston gap and then a slight indication o HIP22064  HIP60391  HIP115659

HIP29772 HIP65403 HIP117713

the expected secondary active bump in this bimodal digtabu
HIP31623 HIP65548

We over plot the best fit bimodal function by the dashed curve
and highlight the reduceg? of 2.08 we find. The lower panel
shows the sample split by main sequence stars (black) and sub

giants (green). The subgiants occupy a more inactive state ty, iong diverge from each other, with the plot includingsadirs

the main sequence stars. rising again towards the most active mean value of -4.85 and
10F ' ' M e e SEERE 3 the inactive subset’s distribution continuing on with a ftahd,
S i PR 1 within the uncertainties. All uncertainties were takenraesdtan-
= 0.8r dard deviation of the values within each 0.5 dex colour bin, d
@ s vided by root-N, where N is the number of stars contained in
'S 08¢ that bin. This change for cool K dwarfs highlights the relaly
2 L higher fraction of active stars when moving down the spésta
= 0.4r guence. Given this and the large spread of activities for Erflsy
= Eoor the VP gap may not be a fixed region but changes width with
(&) 0'2; N 1 spectral type. The gap appears to widen for the coolest stars
00f” ‘ ‘ ‘ ‘ ] when compared with the hotter objects, indicating that when
moving down the spectral sequence the decay of activity with
-5.05 -5.00 -495 -4.90 -4.85 time is more laboured and therefore there is an increased spi
Cumulative Chromospheric Activity down timescale, similar to the theorised increased spimado

Fig.7. The cumulative distributions for both main sequencémescale for mid-to-late M stars (see Jenkins et al. 2Q0B}it
(solid curve) and subgiant stars (dashed curve) as a funefio with lower significance.
the cumulative chromospheric activity. The dotted veltiicee
represents the largest deviation between the distribsitaord
hence relates to the KS test D statistic. Clearly both thegep
lations are not drawn from the same parent distribution agla h | Taple[] we show our list of double-lined spectrum binaries
level of significance. that were discovered in our FEROS spectra, and[Big. 9 shows
a typical double-lined FEROS spectrum binary (HIP51884; bo
tom) compared to a typical single star (HIP105408; top)c&in
we only have single epoch measurements for our sample we can

4.1. Spectroscopic Binaries
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Fig.9. The top panel shows a typical single stellar spectrufig. 10. The width of the cross-correlation function as a func-

HIP105408 compared to the bottom panel which shows onetifh of each star'/ — K colour index. The top panel shows the

our detected spectroscopic binaries HIP51884, both repted full sample, including rapid rotators and the lower paneiveh

by the blue curves. The region we show is around the lithiuthe zoomed region to highlight the slow rotators. The redtisol

line and we highlight the rest wavelengths of these linegdh r curves represent our best fit to the lower boundary for the-slo

along with iron lines in green and a calcium line in light hlue est rotators, along with therluncertainties shown by the dashed
curves.

not determine orbits for these binaries, yet they provideadg i )
list of bright binaries that can be followed up in the futurdur- ggﬁgn%w iﬁatr;“gaé%lﬂgtﬁ)gg VSV?RS/ZIP It'ng]ee ngS;t ?8 tﬁ;)plro
ther tighten the statistics drawn from the distributiondwfary the value found for FEEROS spectrabv Melo ét/al (,,001)' ’
parameters. Furthermore, with precision spectral dedativa P ? e '

techniques, one can deconvolve these spectra into twestayl 06 = 8.337-3.632(V — Ko + 1.540(V — Kg)2 - 0.214(/ —K¢)3.(1)
spectra and use these as benchmarks for spectroscopic-param

eter testing. For instance, if a clean enough deconvoluwifon . . \/ﬁ

the spectra can be made then measuring precise metadliitie vsinl = A o - 5. @
each component can allow a test of such methods, given tfee sta
should be coeval and hence underwent the same formatian hist
ries, assuming both components have not evolved long eno
to undergo any dredge-up. Finally, we highlight these stars
that future planet search projects that focus on single-sptee
stars will not use precious observing time on these stars.

The top panel in Fig._11 shows the distribution of rotational
ocities for our sample. The distribution peaks betweén 2

"0 kms?. Given that Fig[Jl shows our sample to be mainly
drawn from stars on or evolved beyond the MS, we expect our
sample to peak at very low rotational velocities due to m#gne
braking slowing the stars down throughout their main segeen
lifetime. The width of the distribution likely reflects thgascat-
ter of stars, the initiabirth rotational velocities, theficiency of
the braking mechanism as a function of spectral type and-prob
Given we have such a rich dataset, we initiated a methoddbly most importantly the inclination angle of each systétre
extract precise rotational velocities for all our stars. Y& tail of fast rotators are probably a subset of young startshtinee
low a similar method to that employed by Santos et al. (2002gcently moved onto the MS.
whereby we measure the width of the cross-correlation fanct ~ The lower panel in this figure shows the measuredijpg
(CCF) that was used to measure RVs for our sample. The CEfiromospheric activities for each star as a function ofqmigd
method is explained in more detail 16 and we extract the rotational velocity for MS (open circles) and SG stars (fille
CCF widths and use them to gain an accurate measurementréat circles). These guantities have long been known to be cor
the stellar rotational velocity. related |((Noyes et al. 1984) since the magnetic braking mecha

In Fig.[10 we show the widths of the CCFs for all our targetism is powered by the internal rotational dynamo of the atar

stars as a function of theWf — Kg colours.V — Kg was used in- hence as the star ages, the powerful magnetic fields int@rtct
stead ofB — V since with the larger spectral energy distributiothe stellar wind, carrying away angular momentum, slowirey t
coverage and lower level of line blanketing the index is lfss star, which weakens the magnetic fields and decreases the sta
fected by changes in metallicity and surface gravity andesd- magnetic activityl(Kraft 1967; Montesinos et al. 2001). Véa c
fore a better temperature indicator for FGK stars. We caarlyle see the general trend here, albeit with a high degree ofescatt
see the trend of CCF width tailingfaas we move to cooler stars.due in part to the intrinsic variability of a star's chrombspic
This trend allows us to calculate a lower boundary)@s a func- activity level. As expected the majority of evolved SG stairs
tion of V — Kg, highlighted by the solid curve and also shown biocated in the bottom right of the plot with very low activiiynd
the dashed curves are the lincertainties on the fit. The fit is low rotational velocity. We also highlight the extremestuod /P
a 3rd-order polynomial and is described by"Bfj Now we can gap by dashed horizontal lines which delimit our active and i
simply take the width of each star’s CCF)(and by application active stars. On the right axis we also plot the mean age as a

5. Rotation Velocities
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X e e e 11 £  measured by the GCS. The dot-dashed line represents the 1:1
foe . ° ° N 1 & relationship and the long dashed line is the best fit to tha.dat
2 0 O] o} The two are indistinguishable highlighting our robust eslu
- &90 R Inactive - 4 <
°e o ] pared with the early K's. For slowly rotating stars this tetato
S ‘ 110 a difference 0f~0.7 dex in lo®R,,,, whereby the K dwarfs are
0 5 10 15 20 more active by this amount. All rotational velocities arewh

in column 6 of Table 4.

. Vsin(i) (km/s) ]
Fig.11. The top panel shows the histogram of binned rota-
tional velociyies for t_he whole samp!e. The sample peaksrado 6. Radial-Velocities
2.5 kms*! with a tail of faster rotating stars. The lower panel ) ) )
shows the chromospheric activities as a function of rotatige- FEROS is known to be stable over a fairly long baseline at bet-
locity with the main sequence stars as open circles and antsgi ter than the~x10ms™ level (Setiawan et al. 2007) and since we
are filled red circles. Given these two quantities are cateel, observed each star using the simultaneous ThAr mode we are
due to the wind braking mechanism invoked to explain the a@ble to measure accurate RVs that allow us to determine the fu
tivity distribution of such stars, we find an expected relaship kinematic space velocity for each star. In fact we found that
whereby the stars that are deemed fast rotators are mostigifoScatter in ThAr lamps themselves did not exceed 300rfor
to have high lo&,,, activity indices. The dashed lines boundUr entire sampling baseline of three years, highlightiregin-

the VP gap and the minimum measuratini is found to be ternal stability of FEROS. We performed the cross-corietat
1.5kms<. method to obtain the absolute RV by cross-correlating again

stars we had observed that overlapped with the GCS survey and
which were not found to be binaries since binary motion could
add large kms! scatter to our calibration. The list of stars we

function of activity_, determined _here anql in all procee.‘mts used are shown in Tablel 2 along with their absolute GCS mea-
that show age, using the latest incarnation of the ageigoter sured RVs.

lationship in_LMamajek & Hillenbrano (2008). Clearly the kul

of this sample consists of slowly rotating, old and inacttes. _ _

We note a é)aveat here in that al¥hough gur sample ranBe-of Ve = Vrgars = ViJamps + Vr.acs. @)
colours are within limits of this relation, our SG star sasfd Niemplates

not, as these stars are located at least one magnitude zitqu,} final = 1 Vi, 4)
MS. Therefore, we have extrapolated this relationship hdyo Niemplates <

the MS onto the SG branch. Although, the convective envalope
of MS stars deepen as they move onto the SG branch we still be- The calibrator stars were all observed with higiN Snd
lieve an age-activity relationship holds true, even thougimg were used as templates, such that we cross-correlatedsagain
this relationship may not be strictly correct. This poindshi be each of the targets, measured the overall internal FERGS dri
remembered in all future discussion comparing ages of SG stpetween each template observation and each star by cross-
against MS stars. correlating the ThAr orders and subtracted this from thatined

Our sample consists mostly of late F to early K stars and itv&locity. Finally we added the GCS measured absolute wgloci
necessary to briefly discuss the implications of tifiiseive tem- to get 17 independent measurements of the RV for each star for
perature range on the activity-rotation relation. Sinae ¢hro- which we determined their mean. B &[4 mathematically de-
mospheric activity is well correlated with the Rossby numbeacribe this procedure whek 4 s is the relative measured RV,
(Ro; INoyes et al. 1984) we can look at thefdrence for a given V, jamps is the relative drift correctiony; gcs is the measured
rotational period that this span in temperature will praglinthe GCS template RVV, fina is the final mean RV an@mpiates
activity-rotation relationship. For the range of spectygles in is the number of template stars used in the calculation of the
our sample, Ris around double the value for the late F's commean. Our uncertainties were derived from the width of th& CC
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Table 2. RV template stars

150 |
Star RV kms? (GCS)
HIP6125 31.82.7 - r 1
HIP7693 26.80.3 g 100p ]
HIP11514 18.20.2 2 3
HIP13889 11.80.2 g i
HIP13908 7.80.1 L 50[ 1
HIP14774 21.40.4 r
HIP79149 -52.60.2 L
HIP81229 -17.80.1 ot ‘ ‘ ‘
HIP88650 14.60.5
HIP90896 11.60.1 -100 150
HIP96881 -10.80.2
HIP98599 -15.10.1
HIP100359 12.40.3 0
HIP100474 -1.50.1 44k ]
HIP100649 10.40.1 r 1
HIP114590 4.20.3 H 1, —
HIP114967 7.80.2 x 46 11 e
fis I I
S 480 > ©
= {a 2
(Tonry & Davis|1979) and were then propagated through to thes o -
mean. The vast majority of uncertainties in our sample were b !
tween 1.6-1.8knT3, with a very small tail of higher values. 110

Fig.[12 shows all our 235 overlapping stars againstthe GCS, 150 100 -50 0 50 100 150 200
including the templates. We find a 1:1 best fit marked by the RV (km/s)
dot-dashed line. The true 1:1 relationship is represenyeiti® £y 13 The top panel shows the histogram of binned RVs for
long dashed line and since these two lines overlap to a high ge, sample. The sample peaks around 5 ®namd follows a
gree this highlights our method is robust with only a fewieul  o5,;ssjan distribution. The lower panel shows the chromeriph
(<5%) present in the plot, which are mostly stars with large Uiz ities as a function of RV and age on the right hgrakis.
certainties from low B andor fairly high rotational velocities. open circles are main sequence stars and filled red circtes ar
The distribution of our RVs are shown in the top panel Ghe subgiant stars. Dashed lines bound the active, inaatide

Fig.[13. As expected from other large samples like the GGfughan Preston gap stars. We find an increase in the dispersi
we see a well formed Gaussian distribution with a mean arougger the gap region of10kms™.

10kms™t. The lower panel shows the measured activities plot-
ted as a function of RV. Again the VP gap region is highlighted
along with active and inactive stars. The MS and SG stars : : L :
shown by black and red filled circles respectively. The dist?{ %Z?I;?at:ézsjpg;?:lsrpaiggﬁi\rqvg:rﬁ?:r? r(nlps)algg)a correctiomeo t
bution shows a column of stars spread around the mean of H’)\e g oo '

At ; . Fig.[14 shows a comparison between the space velocities U
overall distribution and then after the VP gap at the inactide, .V and W obtained in this work and the values published in

where we see a slightly larger spread in the RVs. This inere:
is at the level oi~10kms. It also appears there is a small Ove,[:iolmberg et al.1(2007) for 231 star_s.that are common to our
abundance of stars clustered around a velocity TOOkms?, sample. We can see that the velocities are in good agreement

which could be a small selectional bias. We note that the th only a few outliers. The standard deviation of the rasid

and SG stars follow the same distribution in RVs. The radial-> ' 3.0, 4.6 and.2.6 rl:m’sfor U, \é.aﬂld w re_spectrl]\_/eklly: As
velocities are shown in column 7 of Table 4. mentioned above i§6 the RVs are highly precise which is re-

flected in the low dispersion for the U component. The higher
dispersion in V can not be explained by errors in the distance
. . because we should have seen a higher dispersion in W, which is
7. Kinematics not the case, so the increased scatter may come from the use of

The kinematic space motions for our stars are derived using@@rdinates in the J2000.0 system. All kinematic velositiee
right-handed coordinate system and making use of our medsuthown in columns 8-10 of Table 4.

RVs, the Hipparcos para”axes and proper motions. The U-kine The distribution of kinematic velocities (_:an te”_a lot a.lb_au )
matic component is positive in the direction of the galacéio- sample of stars and hence we show our kinematic velocity dis-
ter, the V component is positive in the direction of galactia-  tributions in Fig[I5 with U, V, W and total kinematic velogit
tion and W is positive towards the north galactic pole. THaga (VU2 + V2 + W?) represented. The upper left panel shows the
tic reference system was defined in the equinox B1950.0,eso #inematic U component binned into steps of 10 ktnghe dis-
accurate way of obtaining U,V and W is to precess the equabution generally follows a broad Gaussian profile or acsin
torial coordinates, proper motions and RVs to that equimak afunction, but given that this is a biased sample in genehal, t
then precess the result to the J2000.0 system. As an ap@oxioverall shape does not fully follow the true distributiondvfarf
tion we computed the galactic velocities using the valughén and SG stars in the solar neighbourhood drawn from a kinemati
J2000.0 equinox and due to the observational uncertainges cally unbiased sample (see Holmberg et al. 2007). Howewer, w
are confident that our values are precise to better than Skmsee that it does broadly conform to a distribution that hasibe

10
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Fig. 14. A comparison between our measured UVW kinematic velocitiesthose of the GCS, from top to bottom respectively. All
three also show the 1:1 relationship (red dot-dashed lind)tlae best fit to the data (blue dashed line). All three agrige tivose
measured by the GCS with only a few outliers.

drawn from a Schwartzchild distribution function (SDF).eThwards a kinematically broad sample for inactive stars. Stép

W component (lower left) also appears to follow a SDF have a kinematically broad sample is apparent in all plots,ibut
ing a fairly Gaussian shape. However, the V component (uppaarticularly prevalent in the V and total kinematic velggilots.
right) appears to have a shallslow rise to a peak and then  This result would indicate that there is a statistical corre
a fast drop & at greater than -10kms The skewness in this Jation between stellar activity and stellar kinematic ity
distribution, which clearly is not SDF-like, comes from the-  whereby the young active stars still retain their birth bitke-
locity dependence of V on our sample of stars, as a function@htic velocities up to the VP gap, evidenced by the age of the
galactocentric distance. The density of disk stars inereapo- entrance onto the VP gap being around 1 Gyrs which is the age
nentially towards the galactic center, i.e. inside the Sonbital by which stellar kinematics have thermalised enough to stmw
circle around the galaxy, and the velocity dispersion afss#so = signature from their initial moving group (MG) (elg. Clar&eall.
increases towards the center of the galaxy, meaning we EXfE®10). The distributions then show a slow kinematic tramsit

a higher fraction of stars to visit the solar neighbourhawoaf yntil an age of around 3-4 Gyrs where the velocities spread ou
smaller galactic radii. A phenomenon known as ésgmmetric  to fill the kinematic parameter space. This sudden increase i
drift tells us that the mean rotational velocity of a group of statie spread of velocities also correlates with the end of tRe V
will lag behind the local standard of rest more and more with igap region, telling us there may be a correlation betwedlaste

creasing velocity dispersion, or random motion within tle@p pulk motion and stellar magnetic activity, depending on sehe
ulation. Therefore, we would expect to find an overabundangf exact edge of the VP gap is located.

of stars with lower V-type kinematic motions (see Binneyleta 4 petter llustrate this result we show Figl 17, where the up
2000D). Finally the total kinematic velocity distributigower ,ar nanel shows the standard deviation of the RV measurement
right) has a sharp rise at low velocities followed by a gehergiong with the U, V and W kinematic velocity components and
shallower drop & towards the highest kinematic velocities.  pinned as a function of chromospheric activity. In genecal f
An interesting sample distribution to investigate is todstu these quantities there is a flat or slow rise in the distrdngiuntil
any correlations between the chromospheric activitieséar- the lower edge of the VP gap, when there is a step function up to
type dwarfs and SG stars. F[g.]16 shows all the four kinematiggher dispersion followed by a flat trend. The lower paneheo
velocities highlighted above plotted against both the dampbines all the kinematic standard deviation distributianbétter
logR}, and the estimated mean age, which we recall was takieighlight this trend and with higher precision which givasge
from the age-activity relationship of Mamajek & Hillenbigan times the spread information per activity bin. The uncettas
(2008). We note that the SG spread in kinematic space is no dibme from Poisson statistics and show that the step is signifi
ferent from MS stars beyond the VP gap region. We also seant here at the 20~ level. Given the apparent strength of this
that in all panels for each velocity, there is a kinematicatin- result we seek a model to describe why the chromospheric ac-
densed region with high activity, spreading out into a kiaém tivity is correlated with the kinematic space motion for tider
ically broad region at low activity. In fact, if we plot the ppr field population of solar type stars i.e. the large increaspace
and lower boundaries of the VP gap region we see this coeelamotion for stars with activities below -4.85, and we spetautm
well with these two kinematic regions, particularly thepste- such a model here.
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Fig. 15. The kinematic velocity distributions for our sample. The top(left) and W (bottom left) velocity distributions appear
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from symmetrical. The V distribution shows a fairly highdten of high proper motion objects moving against the plafirgalactic
rotation.
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Fig. 16. The distributions of chromospheric activity against kirsim space motion with main sequence stars as open circtes an
red filled circles are subgiants. The bimodal activity ahstof stars can be discerned in these plots with a clustectvieaand
inactive stars, bounded by the dashed lines. Intriguingdyimactive cluster, after the Vaughan-Preston gap, sezowitelate with

the dispersing of stars in the galactic disk. Such a resditates there may be connection between stellar activéljas rotation
and stellar kinematics. The green shaded region in the Vaabvelocity plots visually highlights useful parametpase for using
kinematics to select inactive stars.
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50 F " " EVA E with weak magnetic fields and hence inactive chromospheres,
P v I somewhat conforming to the distributions we see Eig. 164f th
. 40 F W 3 saturation limit occurs across a spread dfedent ages because
3 E the stars begin their life with a large spread of rotatioredbui-
E 30 2 = — L E ties.
S20; 1 3
© — 7.1.2. Residual Molecular Gas
10F — 3
E From the age estimates in Fig]16 we see that the end of the VP
- : : : e gap and the kinematic scattering first occur at ages around 3-
5.0 4.8 4.6 4.4 4 Gyrs. If we look at the beginning of the VP gap, we see this
logR" occurs at ages around 1-2 Gyr or so. Since this is around the
HK

age of the oldest MGs (e.g. HR16[14 De Silva et al. 2007), we

might envisage that this active subset are artificially hielé

100 TI_,—H—\—P ] fast rotating active state through accretion of small ant®oh
= 80 b residual gas from the remnant molecular cloud from whicly the
% 3 formed. The stars that have moved far enough away from their
= [ 1 point of origin are not embedded in any gas and they quickly
3 60 ] transition across the VP gap. Such a scenario would notmequi
= L 1 any complex changing of the magnetic dynamo since the active
W o40F 4 bump is simply an artifact of an external source driving the r
I ] tational dynamo within. This would suggest that the actiag p
201 1 of the bimodal activity distribution represents the actsaiead
‘ ‘ ‘ ‘ of zero-age main sequence rotational velocities and dftegas
-5.0 -4.8 -4.6 -4.4 has fully dissipated the rotational energy is no longerlatée

. logR’, from accretion and the velocities begin to decay.
Flg. 17. The top panel shows h|S{(OgramS of the standard devia- The inactive bump then represents the pi|e-up of objem aft
tion of RV, U, V and W in binned activity regions, along withthey have quickly transitioned from a magnetically actitates
the average uncertainty. This plot better highlights tleeease to a magnetically quiescent state. The timescale betweemwh
in the diSperSion of kinematic motion vectors as a functibn @ star is free from any residual gas from its stellar nursaw a
decreasing chromospheric activity, and hence increasena t \when it is kinematically thermalised due to disk heating haec
The step up to large dispersion and a flat distribution is $@ennisms is similar[(De Simone etlal. 2004). This may indicat th
all histograms. The lower panel shows the binned totals ©f thisk heating has a direcffect on stellar magnetic fields. It could
standard deviations for U,V and W space velocities. Thisl pe that once a star is free from the residual molecular cloud
a clearer picture of the step after the Vaughan-Preston&ap dgas from which it formed, the time for transition to the inac-
gion. tive phase of it's activity lifetime is a direct consequenéé¢he
stellar disk environment in which it moves through. The abir
density waves and gravitational potentials within the gyal@.g.
7.1. Model Scenarios De Simone et al. 2004) actually work to slow a star’s rotalon

. . velocity and hence drive a less powerful magnetic field.
7.1.1. Magnetic Saturation

Many previous works have studied the phenomena of satutd; 3 pjanetesimal Accretion
tion of the activity indicators of dwarf stars and modelsakiwvng
a saturation of the stellar dynamo (Charbonneau & MacGredte discuss this low level accretion of gas in terms of thedresi
1992), a change in the relationship between the activity- indial molecular gas since results from the Spitzer Spacedambes
cators and the magnetic field strength (Vilhu 1984) or simpbuggest that beyond an age~df0 Myrs there are no primordial
that the saturation arises through other physical meams (alisks remaining around weak-lines T-Tauri stars (Wahhallet
Solanki et al. 1997; Ryan etlal. 2005). Whatever the mechanig010). However, there is a transition between primordigksli
that produces the saturation, it is well established thatration and the onset of debris disks which are found around 10-20% of
of magnetic activity is a key element of stellar evolutione Wmain sequence stars from Spitzer studies (e.g. Silvergtiale
can clearly see the presence of saturation in the bottor phne2006; Trilling et al| 2008). This could indicate that stars he-
Fig.[11 where there are many stars with strong magneticigctiving held at high rotation early in their life due to the accre-
that exhibit a range ofsini’s. tion of planets or rocky debris material leftover from thanpt
This saturation, if ubiquitous, could lead to the kineratic formation process. However, to hold stars at high rotatimm f
distributions we see in Fid._16 since we could have a pile-igo long, probably requires a dynamical scenaritedent from
of stars above the VP gap which are in the process of spinnitige proposed planet migration process through disk mmrati
down but are still in the regime dominated by the saturatibn ¢Lin & Papaloizou 1986), given the disks are gone. Possibly a
magnetic activity. After the stars reach a rotational vitjothat planet-planet scattering like scenario could yield theessary
is below the saturation limit, they then begin the transitioross accretion required (Rasio & Ford 1996).
the VP gap region until they reach the inactive phase of gheir The planet-planet scattering process in a gas free environ-
lution. Given that it takes a long time to drive a star’s rimasl ment can explain some interesting properties of the cudisat
velocity from the typical rotation velocity at a 18, of -4.85 tribution of exoplanets (Chatterjee etlal. 2008) and otm@m-
(~3kms!) down to essentially zero, there is a pile-up of starally it does appear to play some part in sculpting planetgsy s
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tems (Triaud et al. 2010). If this is the case, and since wavkno 40 ]
planet formationis an integral part of the star formatiod early 35 .
stellar evolution process, then it stands to reason thaimjeal E }

formation of planets will &ect their host stars to some degree2 30 ; % ]
An example of this is the current model proposed_by Bouvié o5 [ % %5
(2008) to explain the observed depletion of lithium in plamest 3 F ]
stars [(Gonzalez & Laws 2000; Israelian et al. 2009). Theeefo © 20 [ % E
it could be that stars with ages belewt Gyr are accreting plan-

ot

: . 15F E
etgplanetesimals, transferring some angular momentum oato th b ]
host star and once the system is dynamically stable thesStae 10¢ ‘ ‘ ‘ ‘
to rotationally stabilise and follow the evolution of thénet two 0 2 4 6 8 10
scenarios mentioned above. If this scenario is true thdloiwa Age (Gyrs)

us to put observational limits on the timescale by which etan
planet scattering models must work and this timescale agree 4gr v v v v

well with the timescale 010 yrs for planet-planet scattering b ]
set out in_ Matsumura et al. (2008). 35 : ]
We also briefly mention to what degree we might expect; 30 F 3

planetesimal accretion from the current ensemble of dedect & . ]
planets. Howard et al. (2010) recently analysed the Keclpam < 25¢ % E
of 166 stars and have suggested thai0.2% of stars host hot- & F ]

Jupiters with orbital periods less than 50 days. Howevetgon 205 % ]
we look at planets with masses between 0.5-2thken the oc- 15F E
currence rate is found to be 28% orbiting Sun-like stars in this 10k ‘ ‘ ‘ ‘ ]
period domain, all following a power law described bydlogM

= 0.39M %48, Previous studies of chromospheric activity have 0 2 4 6 8 10
shown the fraction of active stars in a solar-type samplieérsb- Age (Gyrs)

lar neighbourhood is found to be27% (see Henry etal. Fig. 7). rig 18 Binned total kinematic velocities for our sample as a
This number is in stark agreement with the Keck number of logintion of age derived using the chromospheric activitiée
mass bodies on short period orbits and could be pointingri®va, e rtainties are from Poisson statistics. The top parmsh
planetesimal accretion as being the cause of the activelpopyye fit where the bins contain equal numbers of stars and the
tion of solar-type stars in the solar neighbourhood if WeIBES |\yer panel is binned in 1 Gyr intervals. The solid curve rep-

a large number of these bodies were brought to their curreBkenss the best fit power law, parameterising the disk gati
orbits by dynamical processes. This would only make sens&nonent as a function of time. The dashed line is the best fit

the other~70 percent without short period planets to disrupt Qpegretical disk heating model with a power law index of ©.34
accrete were already further down the activity evolutioalesc (Aumer & Binney 2000).

meaning the age-activity correlation would kfeeated by intro-
ducing a large scatter into this relationship. Althoughoitild be
that these other stars did have plafmtnetesimals yet they are ] ] N
gone since they were accreted, ejected Ordisrupted by dyathlmpW SeIeCtlng MS or SG stars with such velocities allows a
interactions. high fraction of inactive stars to be selected, stars whigke g
Guillochon et al.[(2010) have modelled multi-orbit encourfhe best for precision RV surveys. The fraction of stars i th
ters of planetary bodies with masses@.1 M; including tidal kinematic V plane less than or equal to -50|_<r1nand below the
effects and have shown that ejection, disruption or collisibn §P 9ap is over 93%, and for the total velocity we find a similar
tum onto the host star, depending on the initial orbitaliradd  23% and 28% of the total number of stars beyond the VP gap re-
eccentricity. Their simulations show that ejected plagatsim- 9ion, & high fraction considering the number of such stathén
part almost half of their mass onto the central star, corefylet Hipparcos or Tycho catalogues. If we extend the total véjoci
disrupted planets can also impart around half of their mags o Value down to 60kmTs we then pick up 45% of the total num-
the star and accreted planets can impart anywhere fromdalf€r of inactive stars but with 12% contamination of starsvabo
all of their mass onto the host star. They find that ejectiotier the VP gap. The value of this selection is that the V component
ruption can deposit a Sun’s worth of angular momentum oreto tHO€S not require any spectra and can be ready measured fom th
host star and some 10% of stars in their simulations are feundliPparcos catalogue and also the total velocity componamt
have three times the solar spin rate after disruption. Goeen- € useful for planet search surveys, like the AAPS (Tinneat et
plete accretion is found to occur twice as often as ejection 4002;.Jenkins et &l. 2006), that do not cover the CaHK regson a
disruption then clearly the infall of planetgrgcky material can Part of their doppler spectra.
have a significantféect on the stellar spin rate and the timescale
Whereby such dynamical_ evolution works is in agreement With, sk Heating
the timescales where major changes occur in the chromdspher
activity distribution i.e. the beginning of the VP gap regio In Nordstrom et al. and Holmberg et al. a magnitude limited
In addition to the model scenarios we lay out above, we higeffort was made to better constrain the disk heating power
light more practically just how kinematics can be used teael law function, a fundamental parameter that governs the-kine
good planet search candidate stars. The green regions W thmatic populations of stars in the galaxy. As large strucure
(top right) and total velocity planets (bottom right) argicns like giant molecular clouds and spiral arms heat the disk of
bounded by velocities af-50kms?* and>70kms™ respectively. the galaxy by adding gravitational potentials to the disks t
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energy is transferred to kinetic energy in the form of stelld. Summary

space velocities and hence studying the age-velocityioalat

ship (AVR) can lead to a constrained empirical measurem Ehave spectroscopically analysed a sample of southern FGK
for this parameter. Nordstrom et al. found the parameter th> dwarfs and SG stars to better understand stellar chromo-
be 0.34:0.05, whereas Holmberg et al. found a value of O.4ﬁ$her'c activities and kinematic space motions. In _theepsrsof
both in close agreement with the predicted theoreticalevalu this we studied a number of ways to calibrate activitiesiigo
0.33:0.03 from Binney et 4l (2000a) and the latest predictigi't© the commonly used Mt. Wilson system of measurements
of 0.349 [Aumer & Binney 2009 using the new Hipparcos reand found that for resolving powers abov&0'000-20000 the

duction {van Leeuwén 2010) and updated isochrones rms scatter around a linear calibration is essentially draes
) ’ ' Also it only really escalates for resolving powers bele/500,

gaeaning even moderate resolutions can provide highly accu-

All above mentioned disk heating exponents were deriv AN o .
from isochrone fitting, however in the past, AVR's drawnate lodR, indices. In addition, we examined the need to fully

from chromospheric activity values did not give heatingdun mimic the Mt. Wilson setup synthetically on 1D spectroscopi

tions in good agreement with those predicted from mode atasets and found that changing from tri_angula_r Ca Il Hiecor
Hanninen & Flynn [(2002) show a list of values for the hea Jandpasses to square core bandpasses is negligible atatnder

ing function and the two drawn from activity-age relationsrey 0 high resolution.
found to be fairly divergent from each other and not in agreg.

ment with the isochrone fitting procedure. Values of @@®1 Ite
and 0.520.04 were found using chromospheric activities fro
Hanninen et al.’s own group and Fuchs etlal. (2001) respsgtiv

However, the 0.26 value was dependent on binning of the h tween our dataset and that of Wright (2004), however we see

ram, which th nsure the bin ntain r
g%?nae n,umb(;r E)fesyt:rest tl?] eFiZ%]thV\?ebsh?)viooJ? ﬁte ?Oir?eﬂ(\j/g small indication of an fiset between our data and that from

TR : . : .[Gray (2005) and a significantfset between our data and that
where we plot the total velocity dispersion against timengsi iy 3
two separate binning methods. from|Henry et al.[(1996). It seems clear that thEset between

our data and that of Henry et al. is due to drift of the calilorat

ars used in Henry et al. as we found rfiset against Henry

- s . t

We utilised all our dataset in this analysis and, as beforg, | . . . - :
made use of the latest age-activity relationships to gémenar rze[eilé 'nefgre\;vlev;g?g mgtcfr:ilgraé?r?t usigglglggarre\(;iasliltbe rdmi(r)\r the
empirical AVR. The top panel shows the data for an even nuf y : b

: : : ; iture with a larger sample of long term stable calibratarsst
ber of stars in each bin and the lower panel is the data birme ¥
time with bin widths of 1 Gyr. The solid best fit power laws give We also looked at both MS stars and SG stars separately and

; : ; 4 Id show that the age-activity relationship does indemt ¢
rise to a disk heating function of 0.380.048 and 0.33¥0.045 cou .
for the top and bottom panels respectively, in good agreEmé'Huefor these stars which are older than the Sun. When we loo

with the values derived using isochrone fitting. We also plot at the two population_s we can show they are not drawn from the
; ame parent population and also the medfedinces between

both the latest best fit theoretical model from Aumer & aneﬁéle samples indicate that these SGs are around 2.5 Gyrs older

Sic\igzh\(/a;ucg (r)\;eosz%, 4v£\)/r§]r§ tvg:nsatirﬁ?niigg\;veﬁr Iﬁwvl?edg)é z;(r)l thsee|(re on average. Also the SG distribution and the MS star distribu
' ) y ions have diferent Gaussian widths. This indicates that when

good agreement between our empirical value and that foundS rs transition 1o the SG branch and their convective epes

theory. deepen then their activities stabilise and hence theiresyate

We now note some caveats. The fits we have shown i@ig.g%'m'sed' An alternate possibility is that there is a pie-

und a minimum log;, which does not change much since
relate to only ages between 1-9 Gyrs, where we have drOppedt%"é rotational velocity is much lower and approaching zatso

; : o . Aere is a small indication of an increased spin-down tirakesc
a number of biases and incompleteness in this analysis. Wei%§ K dwarfs when compared to earlier F and G stars

\?VL;]T; ai{Fr?qg?/gl?r?efuggﬁg;] %?g?;rtsooie{ﬁefoHrR?gigf ?;r:] eri]twtple We looked at the kinematic space motions of our sample and
P 9 in particular how the kinematic distributions look as a ftioe

in our selection given a large fraction of our sample aretlm:a of chromospheric activity. There appears to be a correldt

aggi't?é?]ng? i)grrgr?;ero'gg ?jr:sz(o)ﬁgmi?\; ;r;)s;?enng;eé ;hl%;\g;t ﬁhm‘" tween activity and kinematic space motion, however it t&-di
P 9 T N ! %ult to rule out a third party correlation factor here. If $edwo

Next we compared our new activities to those already in the
rature to look for any zero pointfisets. Given we have at-
rHampted to calibrate our activities using long term statdessas
our standards, such a test should provide a robust exaovirtti
%ft changes inherent in older activity studies. We find fiset

continuity _bemg_ the sharp end of the increase in total velo re indeed correlated we speculate on models to explain this
ity dispersion withB — V colour and hence age. The youngeg

stars are those just evolved onto the MS and hence reddenfy. Saturation of the activity indicators to influences byee-

. , . narsources such as accretion of residual gas from the famat
should have an adverséfect on these with the introduction of fthe star cluster, galactic potentials such as spiralijewaves
stars not yet evolved onto the MS. Conversely, the same éor { accretion of planets or planetesimals ten
oldest and reddest stars in our sample, which will Becied P P )

. : : Finally, we applied the latest age-activity relations far o
most by the lack of reddening correction. We plan to revisit t gmple to empirically constrain the disk heating paranfesen

AVR issue in the future since we are currently in the proceiIe age-velocity relationship. We find the best fit power law t
of refining a new method for measuring precise atomic abuh- 9 y P P

dances for these FEROS stars by spectral synthesis fittégg (
Pavlenko et al. 2010) and since the distribution functidrsted-
lar populations are related to properties such as metglbeid
age (aney 2010) we can re_evaluate_ the AVR as a functi amowledgements JSJ acknowledges funding by Fondecyt through grant
of atomic abundance and try to constrain the dependence of $010004 and, along with FM, PR, ADJ and MTR, partial suppairf Centro
disk heating parameter on such properties. de Astrofisica FONDAP 15010003, the GEMINI-CONICYT FUNRBdcafrom

Qur large data set as having an exponent of 083045, in ex-
Cellent agreement with values derived from isochrone §jtind
theoretical models.
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Table 3. List of FEROS activity calibrators

Star B-V V  Skeros Sww logR,, vsini (kms?!) RV (kms?) U(kms?) V(kms?! W (kms?)
Baliunas et al. (1995)
HIP13702 0.471 558 0.137 0.1#@.004 -4.87 - - - - -
HIP69536 0.537 553 0.105 0.188.003 -5.16 4.9 -3981.7 -39.20.9 -32.50.8 -26.2:1.6
HIP112935 0.487 5.16 0.113 0.143004 -5.06 3.9 114.7 -58.k1.2 -6.9%1.3 -33.&1.3
HIP112935 0.480 5.16 0.111 0.142004 -5.09 3.9 114.7 -58.k12 -6.91.3 -33.&1.3
Lockwood et al. (2007)
HIP7276 0.639 5.75 0.105 0.186.003 -5.18 3.9 -15481.7 -8.20.6 -26.40.6 14.31.6
HIP7276 0.639 5.75 0.106 0.180.003 -5.17 3.9 -1581.7 -8.10.6 -26.20.6 14.31.6
HIP12114 0.918 5.79 0.197 0.248.006 -4.86 1.7 25416 -76.31.1 0.30.3 32.4:1.2
HIP13702 0.471 558 0.137 0.1#@.004 -4.87 - - - - -
HIP16537 0.881 3.72 0.320 0.380.008 -4.58 1.9 1501.6 -3.2:1.0 7.#0.3  -20.31.2
HIP19859 0.570 6.32 0.239 0.202.006 -4.49 2.4 -761.7 14514  -0.5:0.2 -9.2:0.9
HIP30545 0.564 5.88 0.110 0.140.004 -5.12 5.2 4681.7 -17.31.6 -65.1.5 12.40.5
HIP74975 0.540 5.04 0.108 0.188.004 -5.13 1.7 5381.7 90.21.6 -13.40.3 -10.41.6
HIP107350 0.587 5.96 0.268 0.326.006 -4.431 3.0 17422 -14.60.7 -21.5%1.8 -10.&1.1
HIP107350 0.587 596 0.266 0.323.006 -4.431 3.0 17422 -14.60.7 -21.5%1.8 -10.&1.1
HIP110785 0.519 5.76 0.107 0.188003 -5.14 8.4 -1301.9 52432 -14.61.3 -13.62.0
HIP112935 0.487 5.16 0.113 0.143004 -5.06 3.9 114.7 -58.&1.2 -6.91.3 -33.&1.3
HIP112935 0.480 5.16 0.111 0.142004 -5.09 3.9 114.7 -58.&1.2 -6.91.3 -33.&1.3

Note the overlapping calibrators between the Baliunas. etral Lockwood et al. studies and the multiple observations.
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Table 4. FEROS activities, rotational velocities, radial-velgestand kinematic space motions.

Star B-V Vv Swvw logRl,c  vsini RV U \Y W

mags kms? kms? kms? kms? kms?
HIP72 0.671 8.97 0.1460.004 -5.10 2.1 -5241.6 -48.9%5.4 -97.99.6 19.83.8
HIP81 0.642 8.57 0.168.004 -4.94 2.0 -021.6 49.6:2.7 -10.80.9 5415
HIP135 0.620 8.64 0.199.004 -4.80 2.2 -781.6 9.2:0.6 -26.11.6 -6.3:1.6
HIP599 0.599 8.23 0.150.004 -5.00 1.2 1041.6 15.8-0.9 11.:0.8 -7.9:1.6
HIP772 0.687 8.52 0.150.004 -5.06 2.1 -2641.6 3.9:0.6 -6.%#0.4 27.6:1.6
HIP846 0.578 8.92 0.169.004 -4.94 1.0 -1201.6 -67.86.4 -12.10.9 8.11.6
HIP1000 0.707 8.73 0.14BD.004 -4.94 7.0 3461.8 -40.5:3.8 -51.95.0 -46.8:2.1
HIP1173 0.657 9.18 0.14&D.004 -4.93 1.7 1881.6 -1.80.7 -24. 2.2 -16.8:1.6
HIP1567 0.575 8.49 0.15D.004 -5.03 4.1 2121.7 11.3:0.7 -19.G:1.1 -12.6:1.6
HIP1683 0.647 8.99 0.15D.004 -5.06 2.4 4341.7 16.4:0.7 -35.42.2 -27.51.8
HIP1712 0.532 856 0.1440.003 -5.08 4.0 -4041.7 -18.2-1.3 12.81.1 37.6:1.7
HIP1803 0.659 6.39 0.330.007 -4.45 6.2 -2¥41.8 -35.40.6 -14.6-:0.5 -0.0:1.7
HIP1914 0.619 8.30 0.19D.004 -4.82 3.3 8901.7 8.9:0.8 -23.41.4 14.1%1.5
HIP1937 0.708 8.81 0.13D.003 -5.22 2.0 3¥41.6 0.6:0.7 -3.9:1.1 -1.5:1.0
HIP1970 0.843 7.63 0.23®.005 -4.81 3.2 121.7 -34.5:2.8 -18.¢:1.5 -5.6:1.6
HIP1977 0.564 8.68 0.1540.004 -5.01 3.0 241.7 -45.@:3.9 -40.4:3.4 -2.8&1.5
HIP2066 0.583 8.25 0.16D0.005 -4.93 2.6 -2301.7 -9.10.7 -24.:1.2 18.4:1.6
HIP2311 0.840 9.34 0.14m.004 -5.01 0.8 -3301.6 -29.92.1 -41.82.1 24.4:1.6
HIP2318 0.602 8.82 0.14®.004 -4.90 1.4 -11561.6 17.&1.5 3.9:0.3 14.6:1.6
HIP2542 0.537 8.69 0.14®©.004 -5.07 3.1 -041.7 -19.82.1 -16.4-1.8 0.31.5
HIP2574 0.735 8.90 0.14®.004 -5.09 24 -2541.6 -31.535 -12.91.9 22.6:1.7
HIP2766 0.587 8.62 0.150.004 -5.03 2.5 -181.7 10.81.1 -31.32.9 2.6:1.7
HIP2864 0.551 8.83 0.16M.004 -4.96 2.1 5101.7 55.14.2 0.A&1.1 -43.31.7
HIP2902 0.824 7.94 0.13®.004 -5.19 2.8 5981.6 14.6:1.1 -16.G:1.3 -6.%1.6
HIP2941 0.715 557 0.169.004 -4.97 1.2 1851.6 -88.11.9 -54.21.2 -24.21.6
HIP3028 0.846 9.21 0.1940.005 -4.93 2.0 3341.6 -30.31.4 10.3:0.4 -28.%#1.6
HIP3148 0.584 8.76 0.2&0.006 -4.53 3.0 541.7 -27.42.5 9.:x1.0 -14.21.8
HIP3185 0.718 6.14 0.15®8.004 -5.06 1.7 -4621.6 -47.4:1.0 -90.11.8 39.51.6
HIP3238 0.640 9.36 0.129.004 -4.89 2.7 3501.6 62.83.4 4.31.8 -18.5-1.3
HIP3238 0.640 9.36 0.18m.004 -4.88 2.7 3501.6 62.8:3.4 4.31.8 -18.51.3
HIP3292 0.531 8.77 0.168€.004 -4.90 1.6 -2H#1.7 -42.3:3.3 23.8&1.9 -18.5:2.2
HIP3443 0.589 857 0.150.004 -4.99 3.7 7817 6.%#0.7 -5.4:0.6 -7.6e1.7
HIP3605 0.626 9.36 0.15®.004 -5.04 2.1 6801.6 81.6-:17.3 24.83.6 -70.21.7
HIP3643 0.569 8.63 0.16H.004 -4.94 2.6 081.7 20.21.1 -14.4:0.8 3.6:1.7
HIP4194 0.722 8.92 0.2540.005 -4.67 1.4 -141.6 -27.6:1.8 -44.%2.9 -0.3:1.6
HIP4195 0.642 8.69 0.16®©.004 -4.96 1.3 1441.6 -1.10.3 -79.6:5.6 -17.31.6
HIP4242 0.816 8.94 0.130.004 -5.17 2.7 -181.6 -18.4:1.6 -51.14.4 -3.4c1.7
HIP4403 0.542 8.35 0.149.004 -5.04 2.2 9981.7 -35.32.7 -13.51.4 -6.8:1.6
HIP4420 0.568 8.88 0.16H.004 -4.94 2.5 -441.7 -23.%2.1 20.5:1.8 6.4:1.7
HIP4864 0.619 8.46 0.150.004 -5.00 2.3 6081.7 -55.44.1 -74.6:2.8 -48.21.4
HIP4951 0.665 9.20 0.149.004 -5.07 2.5 -441.7 28.53.8 -23.#3.1 -4.2:2.0
HIP4981 0.577 9.11 0.16®.004 -4.94 1.6 -661.6 2.9:0.3 9.20.7 5.81.6
HIP5031 0.801 9.15 0.18D0.004 -4.95 0.7 -1451.6 48.32.0 -2.20.5 0.6:1.5
HIP5189 0.606 8.20 0.15®.004 -5.03 5.3 851.7 -15.5%1.1 -20.11.8 -11.91.6
HIP5311 0.561 9.37 0.129.004 -4.85 2.7 -2301.7 -12.61.4 7.20.5 22.31.6
HIP5462 0.672 8.80 0.3®.007 -4.40 35 051.7 -0.2:0.5 1.5:0.9 -1.81.3
HIP5549 0.602 8.78 0.14®.004 -4.89 2.3 -4041.6 -45.21.7 -39.34.0 85.23.6
HIP5697 0.685 8.95 0.160.004 -4.97 2.1 -641.6 45.22.5 12.2:0.9 -4.4:1.6
HIP5740 0.603 9.37 0.15®.004 -5.01 2.2 -1341.7 6.3:0.7 -15.6:1.7 15.6:1.6
HIP5769 0.544 8.69 0.168€.004 -4.91 6.4 781.8 -0.4:0.6 -10.3:1.3 -9.3:1.7
HIP5817 0.762 9.03 0.158.004 -5.04 1.9 5581.6 24.5%0.7 -113.44.9 15.6-3.6
HIP5831 0.662 9.12 0.150.004 -5.02 2.0 -3821.6 -19.82.1 3.20.3 39.1k1.6
HIP6011 0.542 8.20 0.124®.004 -4.87 4.0 9¥41.7 15.@:0.9 -0.8:0.3 -9.8:1.7
HIP6024 0.614 8.71 0.1540.004 -5.02 2.5 3741.6 17.3:0.7 -60.4:2.8 -2.8:2.2
HIP6044 0.724 9.30 0.13®.004 -5.17 2.9 -321.7 -29.4:5.6 -10.2.0 6.3:1.7
HIP6074 0.660 9.43 0.140.004 -5.09 3.6 2161.7 -25.%4.3 -21.4:2.2 -19.G:1.6
HIP6100 0.807 7.93 0.1440.004 -5.12 3.2 -381.7 8.0:0.8 -50.15.0 2.#1.6
HIP6125 0.797 8.72 0.14®.004 -5.10 3.0 3161.6 -64.810.2 -22.63.5 -24.32.0
HIP6158 0.716 8.20 0.159.004 -5.02 4.0 1361.7 40.44.1 9.5:0.8 -23.11.9
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HIP6197 0.701 841 0.2%®.005 -4.78 1.6 981.6 21514 -21.81.3 -11.%1.6
HIP6305 0.566 8.79 0.150.004 -5.01 2.8 461.7 -28.%2.9 -16.%1.8 -0.G:1.7
HIP6422 0539 8.65 0.159€.004 -4.98 2.0 3061.7 51.54.0 -28.%1.6 -15.61.9
HIP6456 0.900 7.85 0.159.004 -5.10 1.9 3421.6 -59.%1.5 -37.%1.2 -25.%1.6
HIP6497 0.661 8.16 0.14%.004 -5.10 3.3 1941.7 -32.22.1 -12.11.1 -13.%£1.6
HIP6712  0.707 8.14 0.18%€.004 -4.88 2.6 -2381.6 54.2:3.8 -13.40.8 2.92.1
HIP6772 0.544 8.09 0.16®.004 -4.94 1.9 4981.6 -73.%4.4 -56.22.1 -41.6:1.5
HIP6987  0.584 8.07 0.140.004 -5.07 3.2 1154#71.7  -49.1x1.4 -66.6:7.2  -117.41.7
HIP6990 0.656 8.01 0.149.004 -5.08 2.7 3041.6 -22.41.0 -32.1£1.8 -26.%1.6
HIP6993 0.761 8.40 0.13®.004 -5.23 3.0 2281.7 22.22.2 -56.54.5 -29.¢:1.7
HIP7023 0.758 8.96 0.2840.006 -4.63 2.4 3721.6 -20.80.9 3.6:0.3 -32.%1.6
HIP7076 0.630 8.15 0.14®.004 -4.93 1.1 2651.6 -10.¢:0.5 -15.50.9 -27.61.5
HIP7107 0.569 8.73 0.15@.004 -5.04 6.6 1221.8 -17.31.7 -21.6:1.5 -6.5:1.3
HIP7167 0592 9.03 0.28%.005 -4.76 1.8 2081.6 -8.7%0.6 -8.10.5 -18.8:1.6
HIP7233 0.737 9.37 0.159€.004 -5.04 2.2 5281.6 -80.55.5 10.40.5 -30.6:2.3
HIP7396 0.780 8.77 0.18®.004 -4.92 14 541.6 -11.50.5 -23.80.9 -2.4:1.6
HIP7427 0567 7.79 0.15%.004 -5.01 29 27617 -35.%41.6 -3.4:0.6 -16.8:1.6
HIP7576  0.797 7.66 0.449.008 -4.41 1.7 1121.6 -12.90.6 -18.2:0.5 -10.#1.5
HIP7693 0.676 8.94 0.15D.004 -5.06 3.3 2601.7 26.2:3.6 -59.87.1 -16.22.0
HIP7799  0.695 9.13 0.2990.006 -4.56 1.9 1281.6 -38.8:3.0 -37.6:3.3 -5.0:1.6
HIP7814 0590 851 0.14D.004 -5.11 3.2 5361.7 -56.1:4.6 -92.%3.8 -19.%1.7
HIP7823 0.584 857 0.15®.004 -4.99 - 2351.6 -17.6:1.2 -56.54.0 -12.11.8
HIP7934 0.640 8.93 0.159.004 -5.02 2.6 -1481.6 36.1:34 -18.1:1.9 5.8:1.9
HIP8060O 0.564 8.43 0.3%9.006 -4.44 11.0 121 -24.41.7 -9.4:0.7 -6.4:2.0
HIP8102 0.727 3.49 0.168.004 -4.98 1.6 -1601.6 18.80.4 29.30.1 13.21.6
HIP8102  0.727 3.49 0.14®.004 -4.97 1.6 -1601.6 18.80.4 29.30.1 13.21.6
HIP8188 0.609 8.51 0.160.004 -4.98 2.9 -921.7 -34.13.0 -103.28.3  16.41.7
HIP8349 0.517 8.22 0.159.004 -4.99 4.4 229.7 -83.86.7 -2.4:0.8 13.6:3.3
HIP8507 0.658 8.89 0.16®.004 -4.97 1.3 -9¥1.6 -6.8:0.8 -3.2:0.3 12.1:1.6
HIP8653 0.644 8.61 0.329.006 -4.50 3.3 44217 -31.%1.0 -7.2:0.8 -36.21.5
HIP8799 0.727 8.76 0.14®.004 -5.10 1.8 1461.6 -35.5:2.0 -10.%0.9 -18.51.4
HIP8881 0.887 9.15 0.489.009 -4.47 2.8 -121.6 -24.1£1.2 -51.52.3 8.8:1.6
HIP8923  0.638 8.24 0.150.004 -5.01 3.0 -2381.7 13.:0.7 1.10.3 20.:1.6
HIP9029 0.571 8.25 0.149.004 -5.05 4.2 4501.7 -42.53.3 -50.54.5 -30.4:2.1
HIP9036 0.874 8.70 0.120.003 -5.23 2.3 7381.6 58.23.1 -52.41.3 -41.%1.9
HIP9346  0.627 8.40 0.139.003 -5.15 4.5 541.7 1.20.5 2.4:0.6 -6.0:1.7
HIP9404 0.746 8.76 0.160.004 -5.00 0.7 1581.6 -51.1%2.3 -8.9:0.5 2.#17
HIP9692 0.566 8.66 0.2k®.005 -4.71 4.4 -281.7 -3.21.7 0.%#1.0 3.&1.7
HIP9769 0.795 895 0.16®.004 -5.02 14 4061.6 -67.33.8 -72.44.4 -14.¢:2.3
HIP9774  0.885 855 0.18D.004 -4.99 4.5 4061.7 -66.6:4.7 -71.55.6 -14.3:2.6
HIP9837 0.612 8.06 0.14M.003 -5.13 3.1 281.7 49.9%4.4 1.6:0.3 -22.&2.3
HIP9883 0.695 9.21 0.14D.004 -5.13 25 -3001.6 9.51.1 -13.12.7 39.61.9
HIP10061 0.695 8.23 0.139.004 -5.16 3.2 641.7 -32.22.2 -12.3:0.9 0.11.6
HIP10090 0.766 8.94 0.139.004 -5.16 2.7 8¥1.6 73.28.2 -62.56.6 -9.11.6
HIP10190 0.577 8.50 0.149.004 -5.05 35 3761.7 -9.2:0.6 -50.2:4.6 -28.4:1.8
HIP10325 0.860 8.68 0.128.003 -5.22 2.7 19#71.6 41.2-3.6 -78.4:6.1 4.22.4
HIP10346 0.783 8.90 0.4540.008 -4.39 3.2 1641.6 -21.41.3 -34.1:1.6 -0.3:1.5
HIP10426 0.740 9.04 0.26D.006 -4.65 3.4 15471.7 -79.49.1 -46.8:4.9 10.13.3
HIP10460 0.551 8.47 0.15D.004 -5.02 24 2481.7 -37.22.3 -23.32.2 -9.8:1.8
HIP10532 0.880 9.11 0.2#D.006 -4.76 0.7 4621.6 -26.3:0.8 -0.4:0.3 -38.6:1.5
HIP10543 0.634 8.36 0.158.004 -5.04 4.1 -801.7 -19.%1.6 3.20.4 13.6:1.7
HIP10545 0.593 8.77 0.16D.004 -4.96 0.7 -1741.6 42.12.7 -12.31.0 2518
HIP10561 0.614 8.33 0.14®.004 -5.11 2.3 1801.7 -44.8&3.0 -52.%4.3 -1.6:1.8
HIP10725 0.638 8.51 0.299.006 -4.51 2.9 -0#1.7 -41.91.8 -9.5:0.9 4.4:1.5
HIP10758 0.579 8.39 0.149.004 -5.05 24 -341.7 -76.39.4 -89.6:10.8  38.84.6
HIP10870 0.556 8.52 0.14D.004 -5.06 1.7 -1001.7 20.6:2.1 3.6:0.5 4.31.7
HIP10973 0.652 9.28 0.16D.004 -4.99 2.2 1201.6 33.%3.3 -111.29.8 9.124
HIP10990 0.684 8.13 0.140.004 -5.11 4.0 041.7 2.:0.8 -26.83.4 0.4:1.5
HIP11263 0.579 8.49 0.14D.004 -4.90 15 1341.6 -11.20.6 10.51.2 -22.%1.5
HIP11324 0.511 9.48 0.198.004 -4.76 - 2981.5 -17.35.3 -3.9:2.3 -25.113.2
HIP11359 0.704 8.65 0.2840€.005 -4.81 2.1 -1221.6 43.;:2.1 -21.%1.3 2.4:1.6
HIP11363 0.580 8.84 0.160.004 -4.97 25 80L21.7 -47.32.7 -67.24.7 -55.:2.5
HIP11398 0.585 9.36 0.1#0.004 -4.89 2.1 1401.6 17.:2.3 -0.%#0.4 -23.%1.8
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HIP11501 0.684 8.73 0.14D.004 -5.14 2.2 1751.6 -3.5:0.9 -29.5:3.2 -15.81.5
HIP11502 0.635 9.03 0.166.004 -4.95 3.2 2161.7 29.%22.9 -24.6:1.6 -9.:1.7
HIP11514 0.670 8.66 0.188.004 -4.86 1.8 1851.6 -15.20.8 -20.21.0 -9.#15
HIP11693 0.584 8.47 0.156.004 -5.00 15 1461.6 -47.¢:2.5 -49.¢:2.3 10.%1.7
HIP11819 0.630 8.56 0.158.004 -5.00 3.0 3861.7 -13.%1.3 -47.%1.6 -14.6:1.4
HIP11973 0.530 8.59 0.160.004 -4.95 - -8.41.6 -2.2:0.5 -7.5:0.9 12.31.5
HIP12094 0.687 8.67 0.146.004 -5.10 2.8 4701.7 -86.4:8.6 -52.%8.0 -1.9:5.4
HIP12479 0.879 8.42 0.12D.003 -5.25 4.1 -051.7 -16.35.8 -1.9:1.5 11.94.2
HIP12839 0.803 8.71 0.13®.003 -5.19 29 3761.6 -15.2:0.9 -43.85.7 -27.:1.7
HIP12997 0.585 8.25 0.284€.005 -4.75 3.0 1281.7 -36.6:1.5 -15.6:1.0 -7.31.3
HIP13508 0.672 8.66 0.360.006 -4.42 7.0 1821.8 -31.11.2 -11.21.0 -12.61.5
HIP13514 0.523 8.43 0.149.004 -5.07 3.7 1341.7 64.1:4.0 -24.21.4 -4.91.5
HIP13724 0.751 8.21 0.140.004 -5.12 2.6 5681.6 -47.%1.6 -6.9:0.3 -36.81.6
HIP13754 0.876 8.99 0.56D.010 -4.39 4.3 -021.7 -3.4:0.1 8.4:1.0 -6.2:1.4
HIP13754 0.876 8.99 0.5%8.009 -4.38 4.3 -021.7 -3.4:0.1 8.4:1.0 -6.2:1.4
HIP13889 0.736 8.44 0.13®.004 -5.16 3.0 1141.6 -27.4:2.0 -39.6:2.6 14.6:2.2
HIP13908 0.651 8.42 0.14D.004 -5.09 3.0 7861.7 7.6:0.6 -18.&:1.1 -0.81.5
HIP14122 0.535 8.85 0.15P.004 -5.01 2.8 5321.7 -89.57.8 -11.80.7 -17.:3.6
HIP14180 0.695 8.14 0.140.004 -5.11 2.4 4181.6 -44.6:3.1 -40.%1.3 -37.%1.2
HIP14250 0.677 9.27 0.1840.004 -4.88 1.4 051.6 -1.5:1.0 -32. 4.5 6.6:1.7
HIP14307 0.566 7.56 0.199.004 -4.78 6.0 1901.8 -28.51.0 -17.41.0 -10.&1.5
HIP14648 0.679 8.97 0.250.005 -4.65 1.7 -351.6 39.1:3.3 -23.82.1 -14.52.0
HIP14684 0.810 8.48 0.4#9.009 -4.40 6.2 1421.8 5111 -28.%1.4 -9.&1.4
HIP14684 0.810 8.48 0.4#9.009 -4.40 6.4 - - - -
HIP14774 0551 8.06 0.18P.004 -4.84 1.8 214.7 -25.6:1.5 -15.31.2 -5.3:1.6
HIP14836 0.617 8.79 0.156.004 -5.01 2.8 3681.7 56.1:3.8 -38.4:1.5 -19.31.5
HIP14973 0.592 8.28 0.149.004 -5.05 3.7 -1461.7 47.32.4 -6.9:1.0 6.31.5
HIP15012 0.662 9.32 0.1#0.004 -4.94 1.3 3881.6 -53.4:3.1 -41.6:2.6 -3.0:2.9
HIP15376 0.766 9.22 0.180.004 -4.94 1.0 -861.6 -41.32.7 10.8&0.7 29.21.8
HIP15815 0.611 8.50 0.149.004 -5.06 24 -2661.7 65.2:5.0 5.9:0.8 -1.22.5
HIP15989 0.732 8.41 0.149.004 -5.08 2.7 5841.6 -75.%3.4 -21.80.6 -17.82.4
HIP16084 0.889 7.68 0.11#®.003 -5.28 3.0 3051.6 9.5:0.9 -48.%2.4 -3.4:2.0
HIP16087 0.572 8.85 0.15P.004 -5.02 25 4881.7 16.21.7 -91.25.1 6.2:3.8
HIP16115 0.679 8.32 0.14D.004 -5.09 2.8 981.6 -41.3:2.0 -15.31.3 -13.81.1
HIP16460 0.717 7.78 0.159.004 -5.05 1.9 5241.6 -9.4:0.3 -64.51.5 -14.21.5
HIP16579 0.812 8.65 0.13®.004 -5.19 24 2661.6 -7.81.6 -58.55.5 -20.G:1.2
HIP16727 0.789 8.54 0.16D.004 -5.03 1.3 -541.6 6.11.2 -37.4:2.1 5.6:1.1
HIP16770 0.669 8.64 0.15D.004 -5.02 1.9 -37401.6 79.2:3.9 -22.5%2.0 -14.23.1
HIP16783 0.784 8.85 0.24D.005 -4.75 2.0 -291.6 20.1x1.4 10.50.8 -13.31.6
HIP16852 0.575 4.29 0.14p.004 -5.07 3.4 27817 1.5:1.3 -15.20.1 -41.6:1.1
HIP16971 0.559 8.50 0.18D.004 -4.84 4.6 4201.7 -41.#1.5 -0.2:0.5 -17.41.5
HIP17047 0.530 8.27 0.166.004 -4.91 3.9 1651.7 30.41.7 -15.21.0 -18.21.4
HIP17205 0.501 8.29 0.15D.004 -5.01 14 661.7 -12.G:1.3 13.¢:1.2 -0.2:1.2
HIP17265 0.751 8.25 0.168.004 -5.01 1.6 1¥%1.6 2.31.0 -54.51.9 12.2:1.3
HIP17269 0.788 8.43 0.140.004 -5.15 25 6901.6 -9.5:0.6 -88.5:2.5 -12.32.4
HIP17492 0.674 8.97 0.158.004 -5.05 3.4 47417 59.@¢:3.0 -26.5:3.7 9.5:2.8
HIP17663 0.679 8.90 0.140.004 -5.15 2.3 1501.6 -47.%3.8 1.6:1.5 -15.41.3
HIP17683 0.608 8.80 0.1#0.004 -4.90 2.6 98£1.6 -80.%3.2 -107.&1.7 -43.31.4
HIP17795 0.587 8.81 0.148®.004 -5.06 3.9 2561.7 -17.%1.2 -35.22.0 -0.5:2.1
HIP17903 0.817 8.89 0.4%#D.009 -4.41 6.7 112.1.8 -14.21.2 -5.2:0.6 -1.2:1.3
HIP17917 0.514 8.09 0.3@9.006 -4.43 - - - - -
HIP18427 0.843 9.27 0.25D.006 -4.76 2.2 4601.6 -88.5:3.8 -50.%1.4 -7.5:1.7
HIP18527 0.899 8.87 0.51#9.010 -4.46 3.6 2841.6 -38.%1.5 -11.20.6 -2.31.5
HIP18857 0.621 8.52 0.159.004 -5.00 1.6 -1741.6 32.&1.6 4.31.0 6.0:1.3
HIP19126 0.742 8.89 0.15D.004 -5.04 3.3 -241.6 59.94.8 -22.52.2 -4.0:1.3
HIP19191 0.794 8.13 0.14P.004 -5.13 1.9 1501.6 -19.81.5 -106.610.6 56.47.2
HIP19344 0.519 8.95 0.169.004 -4.89 1.8 421.7 -8.5:0.7 6.%1.4 -12.%1.4
HIP19479 0.668 9.42 0.150.004 -5.04 2.7 12.7 45.93.0 -0.%1.4 -3.81.1
HIP19494 0.626 8.65 0.14P.003 -5.13 2.6 -3681.7 11.21.1 -15.43.2 53.92.8
HIP19658 0.663 8.73 0.32D.006 -4.49 4.2 2841.7 -14.4:0.5 -23.G:1.1 -13.%1.3
HIP19807 0.667 9.16 0.1640.004 -4.98 14 3601.6 -10.4:1.4 -33.6:2.1 -21.81.3
HIP19849 0.820 4.43 0.148.004 -4.99 21 -4261.6 97.4:1.2 -12.40.4 -41.51.0
HIP19921 1.078 4.44 0.1%0.003 -5.40 2.9 28#71.6 15.2:0.1 -21.%1.2 -18.%1.1
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HIP20168 0.638 8.99 0.1#9.004 -4.91 1.9 201.6 30.1:1.8 -19.%15 2.31.2
HIP20316 0.602 8.98 0.16D.004 -4.97 1.2 -141.6 38.33.5 -19.22.0 -7.5:1.4
HIP20478 0.627 7.82 0.16D.004 -4.95 2.0 1181.7 31.8&1.6 -40.41.4 -12.41.1
HIP20524 0.701 8.38 0.168.004 -4.99 1.7 -1451.6 77.43.2 -18.%1.5 -7.3x1.4
HIP20552 0.659 6.28 0.169.004 -4.95 - -4.91.6 13.20.3 9.9:1.2 -4.31.1
HIP20552 0.659 6.28 0.18D.004 -4.88 - -4.91.6 13.20.3 9.9:1.2 -4.31.1
HIP20611 0.754 8.64 0.14D.004 -5.13 2.8 -2001.7 7.4:0.5 10.1.1 17.51.2
HIP20627 0.605 8.25 0.1540.004 -5.02 2.2 13#1.7 -48.:2.9 -16.21.3 -4.81.1
HIP20882 0.506 8.02 0.159.004 -5.01 2.8 80481.7 -92.6:2.7 -8.11.4 -13.52.6
HIP20913 0.512 7.71 0.140.004 -5.07 4.6 3501.7 -16.21.5 -37.82.1 -18.¢:1.1
HIP20932 0.580 8.78 0.149.004 -5.05 3.1 -1841.7 58.6:7.8 -62.311.8 -15.84.5
HIP20984 0.645 8.98 0.158.004 -5.04 1.9 3841.6 -25.&1.5 -98.%11.2  15.64.7
HIP21141 0.681 8.21 0.13®.003 -5.22 25 50#1.6 33.215 -43.51.3 -14.G:1.4
HIP21327 0.776 7.61 0.239€.005 -4.76 2.8 -1021.7 33.%0.9 0.5:1.0 5. 111
HIP21622 0.646 9.19 0.156.004 -5.02 1.0 3301.6 -93.8:6.4 -48.5:2.3 43.%5.3
HIP21731 0.747 7.76 0.146.004 -5.11 2.6 -2141.6 4.9:0.4 24.&1.3 4.9:1.0
HIP21757 0.680 8.67 0.14D.004 -5.09 4.1 2581.7 8.8:0.8 5112 -1.31.1
HIP21778 0.621 7.74 0.16D.004 -4.94 3.1 591.7 42.51.7 -30.%1.3 -15.61.1
HIP21850 0.773 8.41 0.139.004 -5.18 2.8 6241.6 -3.20.2 -58.81.3 -26.31.2
HIP21872 0.656 8.41 0.13®.003 -5.18 3.3 2201.7 13.6:3.1 -9.%1.3 -32.6:2.6
HIP21889 0.812 8.86 0.146.004 -5.11 1.6 4641.6 -65.1:2.9 -29.%1.3 -39.51.1
HIP21960 0.746 7.61 0.156.004 -5.05 2.2 6301.6 17.20.4 -58.11.2 -33.21.0
HIP21963 0.649 8.03 0.380.006 -4.52 4.1 3181.7 -33.%1.4 -12.#0.7 -2.#1.3
HIP22002 0.767 9.31 0.298.006 -4.62 2.6 -501.6 5.21.2 1.6:0.7 1.6:1.0
HIP22052 0.541 7.54 0.220.005 -4.67 35 220.7 -21.6:1.2 -11.%0.8 -3.9:1.0
HIP22122 0.875 7.58 0.3%8.007 -4.68 2.0 2401.6 36.80.6 -1.11.2 -46.81.1
HIP22142 0.825 9.22 0.1#D.004 -5.00 15 1441.6 21.6:11 4113 -33.k15
HIP22162 0.675 8.83 0.14D.004 -5.13 2.2 6581.6 -63.5:3.3 -62.%2.7 5.5:5.0
HIP22263 0.632 5.49 0.24D.006 -4.57 29 2141.7 -23. 1.1 -8.3:0.8 -2.7#0.9
HIP22278 0.660 8.52 0.14®.004 -5.08 2.8 230.7 -19.91.1 -15.21.3 -16.6:1.0
HIP22320 0.795 9.12 0.158.004 -5.05 2.3 6581.6 -57.81.9 -69.6:2.3 9.4:3.6
HIP22360 0.526 7.84 0.156.004 -4.98 5.7 -1461.8 41.6:2.1 -27.22.2 8.3:1.1
HIP22373 0.774 8.95 0.18D.004 -4.91 1.7 1141.6 -13.3:0.9 13.¢:1.4 -20.G:1.2
HIP22430 0.538 8.49 0.150.004 -5.03 5.6 1921.8 -1.6:0.7 -31.31.8 5117
HIP22587 0.710 8.79 0.139.004 -5.16 25 1881.6 44.23.3 -7.2:1.4 -22.%1.3
HIP22953 0.770 8.26 0.140.004 -5.15 2.6 4401.6 16.80.9 -68.8:1.8 9.4:1.7
HIP23243 0.683 9.24 0.168.004 -4.96 15 241.6 -12.51.3 21.&2.1 -15.4:1.5
HIP23290 0.636 8.76 0.13®.003 -5.18 3.6 -1441.7 29.9:3.2 -3.6:2.1 15.&1.4
HIP24037 0.681 8.49 0.1#®.004 -4.91 24 6401.6 -18.6:2.2 -56.1:1.8 -59.31.9
HIP24210 0.799 8.04 0.288.005 -4.85 2.8 451.7 46.:2.1 -49.91.8 -40.%1.5
HIP24692 0.729 8.52 0.149.004 -5.09 3.6 341.7 16.52.4 -26.%2.8 -9.6:1.2
HIP24754 0.733 8.27 0.360.007 -4.46 3.2 041.7 27.1:0.8 -2.21.3 -5.3:1.0
HIP24777 0.834 9.08 0.190.004 -4.93 25 5441.6 -38.4:1.2 -57.4:1.8 7.31.9
HIP24965 0.794 9.15 0.16P.004 -5.03 1.7 3751.6 -47.%2.3 -29.41.3 -53.&1.5
HIP25358 0.520 8.19 0.1%#0.004 -4.87 - 6.81.7 -2.9:0.5 -5.21.3 -3.4:0.9
HIP25449 0.545 8.54 0.220.005 -4.66 6.1 381.8 22.1+1.3 4415 -18.31.3
HIP25654 0.783 9.19 0.168.004 -5.01 2.0 3981.6 -3.8:2.3 -63.6:3.4 -7.4:1.0
HIP25670 0.657 8.27 0.15D.004 -5.02 14 -981.6 19.%1.3 6.10.9 -16.%1.3
HIP25679 0.702 8.32 0.169.004 -4.96 2.6 2681.6 -4.11.3 -27.%1.1 -16.10.8
HIP26141 0.589 8.54 0.148.004 -5.06 2.4 5201.7 -47.32.2 -39.%1.3 -13.:1.3
HIP26553 0.602 8.71 0.160.004 -4.98 2.6 5641.7 -32.81.2 -56.%1.5 -8.0:1.4
HIP26641 0.647 8.91 0.1#9.004 -4.89 25 1901.7 -55.6:2.7 34.%2.8 32.:2.4
HIP26973 0.861 8.52 0.44D.008 -4.48 4.1 2641.7 -41.51.0 -19.:1.4 -1.6:0.9
HIP27090 0.672 8.27 0.14p.004 -5.09 2.8 -1841.6 62.1:3.1 -10.6:1.8 -13.81.4
HIP27134 0.849 9.28 0.996.013 -4.09 9.7 52#1.9 -29.4:1.1 -41.81.7 -31.51.0
HIP27158 0.781 8.31 0.128.003 -5.27 3.3 -2741.7 47.6:2.3 -11.6:2.1 -6.21.3
HIP27491 0.813 8.96 0.149.004 -5.10 25 4881.6 -11.4:0.8 -71.1%2.3 26.42.9
HIP27720 0.789 7.68 0.15D.004 -5.08 25 3721.6 -49.5:1.8 0.k1.8 -9.1:0.6
HIP27891 0.559 8.48 0.16P.004 -4.95 6.9 991.8 -2.9:0.7 -16.%1.6 9.3:1.4
HIP27923 0.720 9.10 0.289.005 -4.80 1.8 3621.6 -74.24.3 -22.¢:1.5 -21.10.8
HIP27957 0.641 8.39 0.166.004 -4.95 2.3 5681.7 -14.4:1.2 -55.¢:1.4 -28.5:0.8
HIP27980 0.629 7.65 0.199.004 -4.82 3.0 2481.7 -16.51.5 -7.6:0.7 -30.2:1.3
HIP28181 0.705 8.94 0.146.004 -5.11 2.8 34E1.7 -68.1:4.7 -3.2:2.4 11.6:2.4
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HIP28462 0.502 8.12 0.159.004 -4.96 5.0 141.8 4.3:0.4 -10.G:1.6 14.31.1
HIP28641 0.656 9.07 0.160.004 -5.00 2.7 -681.7 51.64.4 -4. %15 -41.34.0
HIP28648 0.543 9.28 0.180.004 -4.84 3.2 4061.7 -44.:3.6 -48.:1.8 2.3:2.0
HIP28941 0.900 9.10 0.149.004 -5.14 2.7 3621.6 87.%2.9 -13.31.5 -15.2.0.8
HIP29093 0.556 8.83 0.246.005 -4.60 6.2 1261.8 -24.&1.5 -7.9:1.6 -3.2:0.9
HIP29094 0.593 8.21 0.144.004 -5.10 5.0 3541.7 -33.&1.7 -24.6:1.6 -20.2:0.8
HIP29193 0.657 7.51 0.13p.004 -5.17 4.2 344717 -20.:%0.7 -26.%1.5 -17.10.8
HIP29272 0.575 8.90 0.198.004 -4.77 2.8 2851.7 -30.&1.6 -14.1:1.6 -11.90.7
HIP29391 0.617 8.84 0.3@D.006 -4.48 5.3 3551.7 -31.27.1 -17.48.3 -11.43.6
HIP29442 0.836 9.49 0.15D.004 -5.06 2.3 8181.6 -101.%6.0 -4.4:6.7 -22.2:0.6
HIP29550 0.817 8.98 0.146€.004 -5.11 29 7201.6 -35.&0.9 -72.%2.3 9.5:4.2
HIP29644 0.835 8.70 0.160.004 -5.05 29 -2501.7 55.¢:2.2 1.#14 -39.225
HIP29754 0.618 9.19 0.158.004 -5.02 2.2 -681.7 44.84.8 -24.%3.6 -37.24.6
HIP30037 0.655 9.16 0.15D.004 -5.02 2.0 4921.6 -21.11.7 -41.1£1.4 -34.6:1.0
HIP30045 0.837 8.68 0.1729.004 -4.98 15 1781.6 -7.10.6 2,115 -43.%1.3
HIP30106 0.585 9.02 0.159.004 -4.98 2.6 1941.7 -57.13.5 5.21.7 -2.8:0.8
HIP30183 0.633 8.43 0.158.004 -5.03 4.7 2501.7 35. 2.2 -28.%1.6 -6.7%0.8
HIP30232 0.619 7.73 0.169.004 -4.93 1.9 2081.6 0.k1.2 -21.41.2 -21.80.8
HIP30377 0.741 8.41 0.149.004 -5.11 2.7 2481.6 10.2:0.8 -38.31.6 17.41.4
HIP30514 0.570 9.43 0.148.004 -4.89 1.9 133481.6 -201.2129 -73.63.5 66.210.3
HIP30733 0.840 8.36 0.4@D.008 -4.52 2.1 2521.6 -27.5%1.7 -11.&1.5 -1.9:0.8
HIP30995 0.702 8.64 0.228.005 -4.74 3.1 2251.6 -41.%1.9 -13.¢:1.5 -12.%0.7
HIP31034 0.573 8.86 0.15D.004 -5.03 2.7 5101.7 10.2-0.8 -38.6:1.6 -36.6:1.4
HIP31134 0.781 8.27 0.1#9.004 -4.96 2.8 42417 62.31.0 -22.11.5 -31.50.8
HIP31179 0.778 7.92 0.140.004 -5.15 3.2 -1561.6 37.&15 -2.9:1.6 36.1:1.4
HIP31188 0.562 8.60 0.180.004 -4.85 2.2 3017 9.21.5 -31.&:1.9 64.4:3.7
HIP31540 0.714 7.63 0.159.004 -5.05 2.2 381.6 37.%15 -24.6:1.5 -15.2:0.6
HIP31692 0.742 8.71 0.228.005 -4.77 2.2 1781.6 -55.55.6 -17. %15 -26.21.9
HIP31831 0.642 9.07 0.14P.004 -5.12 3.0 5481.7 -57.43.5 -48.&1.5 -0.2:1.6
HIP31895 0.747 8.05 0.13D.003 -5.22 4.0 2201.7 -14.2:0.7 -24.¢:1.5 4.5:1.0
HIP32103 0.755 8.53 0.22D.005 -4.77 3.2 26#71.7 -39.%15 -17.%1.5 -26.4:0.9
HIP32127 0.726 9.48 0.15D.004 -5.04 25 4001.6 -7.8:0.3 -66.G:2.0 50.&:3.2
HIP32241 0.547 8.96 0.16D.004 -4.92 1.8 -241.7 46.1:2.8 -6.6:1.6 -20.81.4
HIP32735 0.737 8.93 0.158.004 -5.04 3.2 -1241.7 -24.21.3 5. %15 4.3:0.7
HIP32742 0.663 8.03 0.14D.004 -5.14 3.8 33#1.7 -39.5%2.3 -13.61.9 10.%#1.8
HIP32764 0.569 8.66 0.199.004 -4.78 2.2 1%1.7 33.215 -6.8:1.5 -2.9:0.6
HIP32860 0.732 9.25 0.169.004 -4.97 24 5761.7 2.%#0.6 -50.21.5 -31.20.9
HIP32897 0.608 8.69 0.16D.004 -4.94 2.6 -4261.7 -70.&2.7 8.6:1.7 7.3:1.0
HIP32994 0.691 8.65 0.15P.004 -5.06 2.8 7001.6 -31.4:0.7 -62.81.5 -13.@¢:0.6
HIP33025 0.619 9.34 0.1#D.004 -4.89 25 -1581.7 27.92.0 10.515 -11.%1.5
HIP33033 0.616 9.02 0.149.004 -5.06 25 6461.7 -62.3:3.6 -55.41.5 23.33.7
HIP33144 0.618 8.94 0.189.004 -4.85 7.0 1201.8 14.:1.6 -16.21.7 -7.9:0.7
HIP33228 0.695 9.35 0.33®.006 -4.49 3.9 1761.7 -14.%1.0 -6.9:1.6 -21.81.5
HIP33366 0.665 9.38 0.1#0.004 -4.94 2.7 -381.7 -31.42.6 4215 11.¢:1.0
HIP33388 0.549 8.89 0.1640.004 -4.93 3.3 2801.7 11.20.5 -34.%1.6 9.21.2
HIP33503 0.592 9.39 0.226.005 -4.68 2.6 1941.7 28.:1.9 -17.¢:1.5 -3.20.8
HIP33736 0.899 8.47 0.229.005 -4.87 25 6081.6 -47.6:0.8 -50.%1.5 1.3:0.6
HIP34147 0.705 9.18 0.15D.004 -5.07 2.7 3241.7 42.53.9 -30.6:1.6 -32.22.0
HIP34293 0.511 9.03 0.156.004 -4.98 4.2 -641.7 25117 3.81.6 -6.1:0.8
HIP34609 0.656 9.19 0.33®.007 -4.45 4.1 651.7 -20.21.1 -8.6:1.6 5.8:0.8
HIP34747 0.722 9.42 0.150.004 -5.08 3.2 1401.7 39.&5.6 -23.%2.0 -38.24.4
HIP34877 0.754 8.91 0.16D.004 -5.02 2.7 2001.6 18.2:0.9 -22.415 2.6:0.8
HIP35052 0.656 8.08 0.166.004 -4.96 5.2 1851.7 44.51.7 -8.2:1.6 -11.6:0.7
HIP35058 0.760 8.78 0.149.004 -5.09 3.0 021.6 -15.22.0 10.&:1.9 -16.2:2.0
HIP35096 0.604 7.67 0.16D.004 -4.97 2.8 1441.7 -39.&:1.0 -3.k1.6 -15.4:0.5
HIP35151 0.657 9.08 0.1#40.004 -4.94 1.9 1621.6 -81.8&3.8 18.22.2 -40.6:1.8
HIP35279 0.701 7.57 0.13®.004 -5.17 3.6 5441.7 -42.G:1.1 -48.6:1.5 15.&1.1
HIP35691 0.561 8.41 0.150.004 -5.01 6.7 3341.8 -27.%1.4 -23.6:1.7 -6.1:0.4
HIP35711 0.540 9.31 0.16P.004 -4.95 3.1 -1101.7 -17.21.7 18.%1.7 -4.1:0.6
HIP35739 0.875 8.83 0.289.005 -4.91 1.6 6¥1.6 -3.4:0.5 -0.3:1.5 -27.4:0.9
HIP35881 0.776 8.10 0.139.004 -5.15 2.3 -051.6 7.6:1.3 -5.31.1 15.21.0
HIP35985 0.888 9.48 0.328.007 -4.67 2.0 -1761.6 29515 10.6:1.6 -9.6:0.8
HIP36104 0.619 9.06 0.150.004 -5.05 4.0 4717 2.50.5 -7.5:1.7 7.8:0.9
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HIP36160 0.634 8.17 0.166.004 -4.96 1.9 64281.6 -60.%48.2 -37.@5.1 -51.29.4
HIP36187 0.618 9.15 0.15D.004 -5.00 2.4 47241.7 36.514 -39.%1.4 -2.6:1.3
HIP36312 0.540 8.80 0.3@D.006 -4.46 - - - - -
HIP36477 0.638 8.56 0.148.003 -5.11 3.0 949.7 -53.2:3.0 -107.419  29.33.3
HIP36670 0.604 8.92 0.169.004 -4.92 1.4 6321.6 -39.6:1.0 -47.41.3 70.95.3
HIP36731 0.671 8.32 0.1#9.004 -4.92 2.1 4801.6 16.52.5 -68.1:2.0 -17.%0.9
HIP36832 0.724 7.59 0.380.007 -4.43 3.6 23E1.7 -38.10.6 -22.6:1.6 4.9:0.5
HIP36866 0.853 8.79 0.36D.013 -4.58 3.1 44831.7 -41.6:1.6 -51.6:1.6 -6.2:0.6
HIP37063 0.540 8.06 0.148.004 -5.05 3.2 71417 -25.41.1 -64.%41.6 -28.40.7
HIP37183 0.510 8.51 0.289.006 -4.48 9.7 2882.0 -10.50.8 -25.4:1.8 -9.4:0.5
HIP37358 0.539 8.69 0.14D.004 -5.05 25 1¥#1.7 2.8:0.4 -0.3:1.6 -4.7#0.6
HIP37411 0.559 8.84 0.150.004 -5.03 2.0 243417 -29.42 .4 -41.21.9 4712
HIP37520 0.717 7.53 0.14D.004 -5.13 3.3 10661.7 -78.6:1.2 -71.%1.3 15.¢:0.3
HIP37567 0.716 8.97 0.149.004 -5.08 3.0 2421.7 14.42.1 -28.1:1.6 -38.%3.1
HIP37727 0.700 7.55 0.2849.006 -4.59 6.0 821.8 -26.2:0.5 -4.Q:1.7 -6.4:0.4
HIP37732 0.612 7.72 0.16D.004 -4.97 3.0 8341.7 -86.2:1.8 -25.22.0 27.6:0.8
HIP37878 0.645 9.45 0.28D.004 -4.79 2.3 8751.6 1.9:1.2 -87.%1.6 -16.30.4
HIP37923 0.787 8.27 0.43D.008 -4.42 3.1 1727 -19.%2.5 -18.:1.6 -2.3:0.8
HIP38041 0.745 8.10 0.2%0.005 -4.80 2.2 2241.6 47.61.1 -23.%1.6 -4.8:0.4
HIP38072 0.628 9.20 0.296€.006 -4.51 3.1 5821.7 -47.62.1 -41.:1.8 -17.#1.5
HIP38131 0.630 8.96 0.166.004 -4.95 2.2 561.7 -30.2:1.9 4.8:1.7 -38.42.4
HIP38250 0.815 9.26 0.4@D.008 -4.48 3.8 3821.7 -48.%1.8 -25.6:1.7 -2.4:0.3
HIP38574 0.696 8.91 0.15D.004 -5.03 3.3 2021.7 3.804 -22.%1.6 5.6:1.1
HIP38576 0.661 9.45 0.15D.004 -5.02 2.6 4301.6 -78.%7.1 -50.&1.8 -31.21.5
HIP38645 0.739 9.26 0.168.004 -5.01 4.6 32.7 -61.14.7 -42.21.8 -4.%0.7
HIP38809 0.541 8.43 0.15D.004 -4.98 8.1 681.9 -38.%2.8 -15.21.9 2.%#0.8
HIP38998 0.869 8.81 0.2840€.005 -4.91 15 -14:41.6 7.51.0 5.¢:1.3 -40.6:1.4
HIP39026 0.560 8.50 0.159.004 -4.97 1.8 4461.7 -81.2:3.9 -32.4:1.7 46.42.8
HIP39088 0.831 9.25 0.2@D.005 -4.90 2.7 351.6 5.2:0.3 -0.11.6 -12.1:0.6
HIP39186 0.638 8.50 0.15P.004 -5.04 3.0 1781.7 -3.5:0.8 -17.6:1.5 11.20.7
HIP39242 0595 7.71 0.150.004 -5.05 2.6 1461.7 -17.50.8 -23.4:1.6 9.5:0.7
HIP39298 0.721 8.06 0.1540.004 -5.05 2.7 2551.7 0.%1.2 -41.6:1.6 -40.%2.0
HIP39327 0.651 8.56 0.15P.004 -5.05 2.0 821.7 41.94.3 -26.2:2.3 11.61.1
HIP39330 0.655 7.52 0.28D.005 -4.80 3.4 22#1.7 -47.%0.9 -15.%1.6 -0.%0.2
HIP39338 0.598 9.20 0.3%D.006 -4.46 9.2 1101.9 -26.21.6 -7.9:1.9 -13.50.8
HIP39364 0.593 9.38 0.234€.005 -4.65 4.2 2941.7 -12.80.7 -26.%1.7 -10.6:0.6
HIP39417 0.715 8.25 0.15D.004 -5.07 2.2 43#1.6 -13.¢:1.7 -64.%2.7 -28.5:2.7
HIP39457 0.689 8.72 0.148.004 -5.12 3.1 2581.7 -66.2:5.8 -1.8:2.7 6.10.7
HIP39589 0.660 9.11 0.169.004 -4.95 3.0 1061.7 -37.52.6 -16.31.6 -17.31.1
HIP39989 0.541 9.16 0.1640€.004 -4.93 3.2 1841.7 -41.2:3.9 -5.6:2.0 -6.4:0.7
HIP40051 0.887 8.78 0.3@®.006 -4.71 2.3 2761.6 41.%1.3 -33.41.6 -28.6:0.7
HIP40138 0.600 8.69 0.15D.004 -5.00 2.7 19471.7 -49.5:3.3 -3.3:1.9 -40.@:3.1
HIP40174 0.619 8.19 0.189.004 -4.83 1.9 -361.7 -35.%1.2 12.%1.6 -10.3:0.3
HIP40227 0.820 9.39 0.210.005 -4.86 2.6 4581.6 41.32.6 -56. 1.7 15.:0.9
HIP40229 0.660 9.32 0.1#0.004 -4.94 2.6 7417 40.3:3.8 -38.&:3.0 -6.5:0.7
HIP40498 0.582 9.38 0.1#D.004 -4.90 1.8 -741.7 -44.8:4.8 42.93.7 -21.21.9
HIP40613 0.584 7.74 0.159.004 -4.98 2.6 11261.7  -37.&2.3 -144.33.9  -43.24.3
HIP40663 0.826 8.80 0.164€.004 -5.03 2.3 79#1.6 -71.21.7 -54.51.2 -16.2:2.9
HIP40695 0.660 8.92 0.15D.004 -5.06 25 2¥1.6 -7.9:0.8 0.9:1.6 -45.33.8
HIP40840 0.581 8.77 0.169.004 -4.94 25 881.7 -49.22.6 -2.81.7 -19.%1.0
HIP40914 0.643 9.32 0.148.004 -5.12 2.9 1801.7 47.6:6.3 -39.5:3.0 -3.20.6
HIP41010 0.652 9.23 0.16D.004 -4.99 2.8 3081.7 -49.54.3 -43.31.9 10.%1.6
HIP41217 0.680 9.47 0.150.004 -5.05 2.3 7121.7 72.6:5.3 -49.32.2 -30.2:1.0
HIP41351 0.851 9.19 0.358.007 -4.59 24 -3281.6 50.%2.4 -0.22.1 -6.1:0.6
HIP41353 0.527 8.74 0.1640.004 -4.93 1.9 661.7 -0.9:0.2 -3.31.6 -17.50.9
HIP41659 0.770 9.49 0.168.004 -5.01 1.0 6201.6 -87.:4.1 -52.31.7 -76.%3.1
HIP41690 0.587 8.63 0.15D.004 -5.03 3.3 2981.7 -20.G:1.1 -28.81.7 19.41.4
HIP42098 0.686 8.83 0.156.004 -5.03 25 -3901.7 72.24.1 -2.2:2.9 -15.80.6
HIP42408 0.698 8.19 0.159.004 -5.02 2.3 -551.6 67.83.2 -45.82.6 1.2:0.6
HIP42581 0.734 7.59 0.1#®.004 -4.93 3.9 1241.7 -11.%21.0 -10.31.3 -7.21.0
HIP42581 0.734 7.59 0.1#®.004 -4.93 4.1 12.7 -11.81.0 -10.4:1.3 -7.11.0
HIP42655 0.580 8.72 0.15P.004 -5.02 2.6 4601.7 -5.9:0.4 -46.41.7 -20.21.6
HIP42751 0.622 9.38 0.166.004 -4.95 2.8 16471.7 13.%1.8 -20.%1.7 5.5:0.5
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HIP42796 0.592 9.31 0.18D.004 -4.85 5.7 841.8 -34.82.9 -14.51.8 1.6:0.5
HIP42847 0.640 8.86 0.148.004 -4.92 2.2 2461.7 -28.&1.4 -22.:1.7 -9.9:0.5
HIP43190 0.673 8.51 0.15D.004 -5.02 2.4 1171.6 20.4:1.2 -14.%1.6 19.30.9
HIP43267 0.682 9.30 0.149.004 -5.08 2.7 2801.7 19.82.6 -38.21.9 -21.9%2.4
HIP43287 0.649 8.38 0.148.004 -5.08 4.7 1201.7 13.¢:1.5 -18.21.7 -10.¢:1.1
HIP43290 0.651 7.83 0.388.007 -4.37 8.8 2101.9 -33.20.8 -17.:1.9 -1.:0.1
HIP43371 0.772 9.50 0.38D.007 -4.47 2.4 651.6 -3.5:0.6 -6.24.9 -4.8:0.5
HIP43374 0.691 9.20 0.14D.004 -4.92 1.4 -861.6 4804 6.7%1.6 17.21.0
HIP43449 0.574 8.53 0.200.004 -4.76 5.7 1051.8 -18.&1.2 -16.51.6 -4.1:0.6
HIP43470 0.764 9.38 0.16D.004 -5.02 2.4 2361.6 -58.15.7 2.6:2.8 -15.83.2
HIP44059 0.843 9.06 0.160.004 -5.05 2.6 4081.6 18.:2.4 -65.4:2.4 -15.61.9
HIP44152 0.566 8.91 0.28D.006 -4.51 8.6 -381.9 15.21.0 4.81.9 -4.7#0.4
HIP44171 0.506 8.41 0.15D.004 -5.02 4.2 -2341.7 -9.8:1.9 25.%1.6 -13.50.9
HIP44212 0.537 7.80 0.1%48.004 -4.88 3.4 801.7 26.81.7 -28.41.7 -1.9:0.7
HIP44255 0.593 8.92 0.149.004 -5.05 2.7 461.7 -16.%1.4 -9.5:1.6 -0.5:0.5
HIP44279 0.770 9.01 0.18®.004 -4.91 2.6 43£1.6 -57.@:3.3 -36.21.7 -10.2:0.9
HIP44291 0.833 8.63 0.159.004 -5.05 2.8 751.6 39.12.0 -27.%1.8 -24.8&1.3
HIP44291 0.833 8.63 0.159.004 -5.05 2.8 781.7 39.12.0 -27.%1.8 -24.&1.3
HIP44483 0.516 8.77 0.3@D.006 -4.44 - - - - -
HIP44657 0.674 8.66 0.29D.006 -4.55 2.6 1641.7 -12.30.7 -16.6:1.5 -10.¢:1.1
HIP44668 0.682 8.59 0.150.004 -5.07 2.6 041.7 6.2:0.5 -2.21.6 -8.8:0.6
HIP44698 0.578 8.94 0.150.004 -5.04 3.1 3881.7 -17.¢:1.1 -38.21.7 -20.G:1.9
HIP44799 0.581 9.20 0.164€.004 -4.95 2.0 4341.7 -22.#1.3 -37.%1.6 8.20.4
HIP44811 0.575 7.72 0.168.004 -4.95 2.6 -151.7 10.:0.3 2.6:1.7 -25.%0.7
HIP44953 0.767 8.62 0.18®.004 -4.93 14 581.6 13.51.1 -28.1%1.5 -12.21.0
HIP45685 0.566 8.46 0.158.004 -5.01 4.9 2381.7 -12.6:0.7 -22.%1.6 -1.9:0.9
HIP45957 0.801 8.85 0.3640.007 -4.53 2.6 3501.6 -120.@4.5 -22.51.6 -35.6:1.7
HIP46203 0.725 9.13 0.249.005 -4.69 2.6 -2601.6 58.&3.8 -4.2:2.3 -10.50.8
HIP46384 0.620 9.26 0.219.005 -4.72 3.9 651.7 -29.52.6 -12.21.7 -4.4:0.5
HIP46603 0.530 9.50 0.160.004 -4.92 2.8 3681.7 -54.@:5.3 -25.%1.8 0.4:1.4
HIP46649 0.698 8.98 0.340.007 -4.47 3.8 78517 -25.%2.2 -7.4:1.6 -13.%1.3
HIP47002 0.790 9.08 0.296.006 -4.63 3.0 16#1.7 36.3:2.0 -21.#1.5 15.%0.7
HIP47059 0.557 8.84 0.15D.004 -4.98 2.7 1981.7 -22.21.7 -24.51.6 -14.32.9
HIP47135 0.588 8.59 0.380.007 -4.34 - - - - -
HIP47156 0.685 8.82 0.184.004 -4.88 2.2 2001.6 -13.3:0.6 -16.11.5 8.4:t0.6
HIP47171 0580 9.31 0.168.004 -4.92 25 -681.7 -43.%5.3 41.14.2 6.21.5
HIP47255 0.664 7.74 0.160.004 -4.97 3.1 3661.7 -28.2:0.9 -34.51.6 3.5:0.3
HIP47418 0.678 9.15 0.16».004 -5.00 1.9 2481.6 9.2:0.5 -23.:1.6 -3.4:0.4
HIP47732 0.671 9.34 0.1#0.004 -4.94 2.1 6181.6 -94.1:6.8 -50.4:1.6 -6.0:2.3
HIP47734 0582 9.33 0.166.004 -4.94 2.7 -621.7 -59.26.4 -6.4:1.7 -61.86.1
HIP47856 0.663 8.26 0.14P.004 -5.13 3.9 221.7 -47. 845 -5.G:1.5 -33.23.3
HIP47947 0.558 7.93 0.16D.004 -4.95 3.1 -051.7 -1.3:0.1 6.3:1.7 33.%1.5
HIP47961 0.706 9.44 0.1#9.004 -4.92 2.6 -901.7 -83.4:8.3 28.12.4 -22.4:1.9
HIP47990 0.663 8.69 0.25P.006 -4.64 35 621.7 -6.1:0.8 -15.&:1.5 -11.%1.6
HIP48133 0.894 7.91 0.2#0.005 -4.91 24 -041.6 -40.2:0.9 -4.5:1.6 4.10.1
HIP48323 0.591 7.78 0.14p.004 -5.07 7.4 -2041.8 -0.2:0.6 2.22.1 -43.%3.1
HIP48365 0.841 9.46 0.1#40.004 -5.01 2.8 1841.6 -22.:1.2 -44.22 .4 -34.&3.3
HIP48471 0.664 9.33 0.160.004 -5.00 21 -391.6 8.5:0.8 1.31.7 -53.4:4.5
HIP48476 0.568 8.77 0.189.004 -4.83 6.6 -1241.8 0.:0.4 11.%1.8 -10.50.8
HIP48583 0.708 8.17 0.1540.004 -5.05 3.4 2201.7 8.5:0.5 -18.6:1.7 25.8614
HIP48637 0.519 8.16 0.158.004 -4.96 25 37817 -100.6:6.6 -43.51.7 -22.G:1.9
HIP48754 0.746 8.53 0.250.005 -4.70 1.7 3781.6 -56.2:1.8 -19.51.3 8.G:1.1
HIP49161 0.840 8.82 0.15D.004 -5.09 2.8 5001.7 -43.%1.8 -54.%1.6 -7.92.4
HIP49366 0.891 8.15 0.48D.009 -4.48 3.7 -1261.7 -11.50.6 5.:1.3 -20.21.0
HIP49531 0.620 9.22 0.168.004 -4.97 1.7 -361.6 4.6:0.6 -16.12.5 -51.95.2
HIP49542 0.618 9.07 0.15D.004 -5.01 29 84¥1.7 -130.212.2 -54.32.0 16.6:3.5
HIP49644 0.705 8.83 0.32D.006 -4.52 3.3 1841.7 -43.6:1.9 -28.21.7 -8.5:0.3
HIP49674 0.687 8.15 0.349.007 -4.45 3.7 2881.7 -37.6:1.4 -23.21.3 0.9:1.2
HIP49736 0.654 9.20 0.219.005 -4.73 3.7 461.7 -11.21.0 -7.6:1.7 -13.#1.2
HIP49793 0.590 8.07 0.168.004 -4.93 1.8 11081.6 -103.24.2 -100.61.6 51.%1.0
HIP49985 0.527 8.41 0.150.004 -5.03 2.6 -281.7 -52.15.6 3.%1.3 -21.32.3
HIP50020 0.637 7.89 0.166.004 -4.96 5.0 2961.7 -48.6:3.8 -43.41.9 -19.%1.1
HIP50121 0.778 8.09 0.19D.005 -4.90 3.2 -1401.7 -32.81.6 9.:1.5 -25.81.6
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HIP50458 0.827 8.50 0.14P.004 -5.14 2.9 7161.7 -55.%45.2 -71.4:1.6 7.124
HIP50490 0.630 9.35 0.15D.004 -5.01 1.9 1741.6 0.3:0.8 -23.11.7 1.6:1.6
HIP50490 0.630 9.35 0.542 -4.17 1.9 17.41.6 0.3:0.8 -23.11.7 1.6:1.6
HIP50617 0.683 8.80 0.16D.004 -5.00 2.3 0#1.6 -80.15.8 -13.6:1.6 -45.¢:3.4
HIP50701 0.623 8.76 0.168.004 -4.97 3.6 -781.7 21.41.6 -11.52.0 -26.41.9
HIP50839 0.656 8.32 0.15D.004 -5.06 3.9 1181.7 -33.52.4 -11.41.5 -1.3:0.8
HIP51027 0.645 8.47 0.14p.004 -5.08 2.7 781.7 55.%5.1 -50.3:4.1 -14.42.1
HIP51053 0.510 8.76 0.268.004 -4.71 111 124p.1 -12.:1.2 -25.22.3 -15.1:2.8
HIP51078 0.643 7.51 0.159.004 -5.00 4.6 1941.7 -32.21.6 -22.61.7 10.¢:0.4
HIP51114 0.799 9.33 0.168.004 -5.02 2.9 5301.7 -12.6:0.7 -66.5:2.3 -11.¢:3.3
HIP51258 0.724 7.88 0.146.004 -5.11 3.1 3961.7 -28.:1.1 -23.%1.4 28.51.0
HIP51293 0.547 8.93 0.156.004 -4.99 25 -4141.7 -46.24.8 37.%15 -22.%0.9
HIP51297 0.813 8.86 0.1#9.004 -4.96 24 3041.6 66.4:2.3 -31.%15 9.5:0.7
HIP51494 0.692 9.24 0.1540.002 -5.05 2.6 -1081.7 19.6:1.9 8.215 -6.4:0.8
HIP51494 0.692 9.24 0.16D.004 -5.00 2.6 -1081.7 19.6:1.9 8.215 -6.4:0.8
HIP51500 0.696 8.51 0.15P.004 -5.06 3.2 174#1.7 -59.4:4.5 -52.4:2.9 8.%1.1
HIP51608 0.599 8.40 0.150.004 -5.02 2.7 -081.7 -8.9:0.8 1.5:1.5 -20.#1.1
HIP51611 0.696 9.02 0.166.004 -4.98 2.4 -081.7 -9.2:0.8 1.6:1.5 -21.21.2
HIP51655 0.618 9.22 0.1%#D.004 -4.92 2.0 -2541.6 -2.5:0.4 25.%1.6 -0.4:0.4
HIP51783 0.713 9.42 0.158.004 -5.06 2.8 5341.7 18.12.6 -54.%1.9 26.:1.4
HIP51950 0.526 8.43 0.13®.003 -5.14 7.9 1141.9 9. 711 -21. 2.1 -8.4:2.3
HIP51987 0.678 8.94 0.150.004 -5.07 2.9 -621.7 73.86.6 -0.6:1.4 7.315
HIP52023 0.734 8.51 0.1449.003 -5.12 2.7 841.7 -26.%2.3 -16.21.5 -12.%1.9
HIP52089 0.802 9.41 0.186.004 -4.93 25 2121.6 28.5:1.8 -46.22.1 -17.&2.0
HIP52166 0.538 8.63 0.160.004 -4.94 35 621.7 -28.%2.0 -2.6:1.4 4.3:0.9
HIP52461 0.753 8.65 0.164€.004 -5.00 2.8 3061.7 27.6:1.0 -21.%1.5 -2.2:0.5
HIP52500 0.744 9.03 0.159.004 -5.03 2.6 4041.7 -18.12.7 -47.51.8 -13.31.5
HIP52629 0.579 8.99 0.16D.004 -4.97 24 23E1.7 10.20.6 -19.31.6 14.80.9
HIP52787 0.831 8.39 0.499.009 -4.40 5.4 2341.7 -15.:0.5 -27.%1.5 -0.2:1.0
HIP52828 0.536 7.88 0.1#D.004 -4.88 3.6 2061.7 -27.%1.2 -28.5:1.6 -7.81.1
HIP52933 0.892 9.12 0.168.004 -5.06 2.4 0981.6 -48.2:3.5 -6.21.2 -15.21.6
HIP52939 0.559 7.86 0.14D.004 -5.06 3.0 821.7 -25.:1.7 -18.%1.7 -16.#1.5
HIP52986 0.661 9.41 0.166.004 -4.96 4.3 77417 98.%4.9 -47.82.2 24.6:2.8
HIP52990 0.615 7.53 0.15P.004 -5.04 3.0 4201.7 -46.%2.0 -63.51.9 -16.12.2
HIP52995 0.506 8.62 0.158.004 -4.97 2.7 23#1.7 4.4:1.0 -39.1:2.8 -3.4:2.6
HIP53015 0.580 9.22 0.158.004 -4.99 2.9 -7H1.7 2.9:0.7 4.21.2 -6.3:1.3
HIP53023 0.549 8.24 0.139.003 -5.13 5.3 -441.8 -60.6:3.9 -17. 121 -17.31.2
HIP53084 0.753 8.71 0.158.004 -5.07 2.7 3601.7 -47.%3.1 -50.&:1.9 -8.8:2.4
HIP53087 0.718 7.84 0.1#9.004 -4.93 25 381.7 -46.21.7 -15.4:1.5 -17. %11
HIP53101 0.719 9.21 0.160.004 -5.02 4.5 318.7 84.89.2 -21.31.9 -1.0:1.4
HIP53172 0.579 7.76 0.15D.004 -4.99 21 2021.7 1.70.2 -34.&1.6 -12.11.5
HIP53186 0.557 7.63 0.1#0.004 -4.90 25 -501.7 -43.4:1.6 -1.%1.2 -16.G:1.2
HIP53250 0.790 8.18 0.1#D.004 -4.98 2.6 2741.6 -62.1:2.6 -35.51.4 -6.9:1.4
HIP53301 0.562 8.13 0.15P.004 -5.02 4.6 2841.7 62.25.4 -38.6:1.9 -8.6:2.3
HIP53314 0.590 8.60 0.160.004 -4.97 35 481.7 -19.81.9 -16.4:1.9 -22.32.3
HIP53321 0.505 9.02 0.1#0.004 -4.89 1.6 2781.6 -11.91.6 -35.2:1.6 -0.#0.4
HIP53416 0.561 8.50 0.16D.004 -4.96 2.6 3141.7 -57.8&3.9 -48.%2.0 -17.2£2.3
HIP53424 0.710 8.22 0.16D.004 -5.01 3.3 441.7 -13.6:1.0 -21.%1.8 -16.31.9
HIP53443 0.673 8.49 0.25D.005 -4.63 3.4 1651.7 2.1:0.6 -28.%2.0 -1.#1.8
HIP53534 0.800 9.27 0.159.004 -5.05 3.0 2621.7 2.4:1.1 -26.%1.5 -8.1:0.6
HIP53647 0.660 8.65 0.150.004 -5.04 3.1 -281.7 6.3:0.8 -4.9:1.7 -26.12.5
HIP53657 0.604 8.70 0.16D.004 -4.97 2.8 2601.7 45.6:2.1 -12.6:1.7 18.%1.0
HIP53719 0.878 8.62 0.18®.004 -4.98 2.4 9641.6 -24.:1.8 -111.41.7  -44.41.6
HIP54104 0.710 8.80 0.150.004 -5.08 2.9 941.7 -34.2:3.2 -20.%1.8 -11.4:1.7
HIP54114 0.809 8.87 0.346.008 -4.56 3.7 041.7 -46.2:2.1 -21.%1.7 -9.4:0.6
HIP54195 0.731 8.09 0.13®.003 -5.16 3.6 1181.7 -17.:1.8 -16.%1.5 -1.8:1.6
HIP54259 0.582 8.98 0.1#®.004 -4.86 34 2781.7 -24.6:2.9 -40.2:3.1 -1.23.2
HIP54285 0.608 8.39 0.160.004 -4.95 2.9 18461.7 -71.25.0 -33.&1.9 -6.5:1.3
HIP54530 0.736 8.69 0.180.004 -4.92 2.1 1781.6 42.%1.6 -6.6:1.4 16.1:0.9
HIP54580 0.661 7.70 0.150.004 -5.04 3.2 -381.7 12.2:0.8 -12.81.6 -17.%1.5
HIP54724 0.837 9.50 0.1#0.004 -5.01 2.6 4701.6 -39.84.2 -64.52.4 -11.32.5
HIP54728 0.637 8.15 0.164€.004 -4.97 3.0 -1961.7 35.315 -8.3:1.3 -25.5%1.4
HIP54804 0.613 8.11 0.16D.004 -4.98 2.6 -441.7 -47.12.3 -48.1:2.9 -64.3:3.2

25



J.S. Jenkins et al.: Chromospheric Activities and Kineosati

Star B-V Vv Swvw logRl,,  vsini RV V] WY W
HIP54884 0.552 9.19 0.150.003 -5.01 2.8 -891.7 -46.%5.0 0.%#1.7 1.4:0.9
HIP55057 0.729 8.94 0.190.004 -4.88 1.6 051.6 -47.1:3.8 -19.%1.9 -19.%2.1
HIP55235 0.828 8.73 0.228.005 -4.81 2.8 7861.7 -55.%2.9 -15.21.2 -5.2:1.3
HIP55285 0.705 9.33 0.189.004 -4.87 1.9 101.6 56.%6.5 -32.23.7 -21.82.9
HIP55300 0.765 8.53 0.3349.007 -4.54 3.2 -1201.7 -52.22.9 -8.3:1.9 -12.41.0
HIP55409 0.658 8.00 0.162.004 -4.99 2.1 3¥1.7 -17.40.7 -34.1£1.9 -38.41.9
HIP55438 0.609 9.49 0.1#9.004 -4.89 1.7 1261.6 72.410.1 -23.k2.4 7.114
HIP55618 0.645 9.36 0.15P.004 -5.04 2.2 8851.6 49.6:4.0 -63.%2.7 53.13.1
HIP55664 0.874 9.10 0.159.004 -5.07 2.2 3261.6 -24.#1.8 -71.24.2 -12.43.3
HIP55875 0.748 7.65 0.248.005 -4.72 8.0 1¥1.9 13.%1.0 -18.31.8 -18.6:1.9
HIP56175 0.620 9.50 0.159.004 -4.99 2.4 8381.7 -30.23.3 -12.:1.4 5.%1.0
HIP56413 0.726 8.17 0.19D.005 -4.85 2.3 1861.6 -32.%1.7 -40.%1.8 -35.:1.6
HIP56641 0.804 8.86 0.286.005 -4.86 3.0 -2801.7 5.6:1.1 14.#1.4 -26.51.4
HIP56738 0.561 7.61 0.148.004 -4.86 15 381.7 -61.%42.5 -6.7%0.9 -1.0:1.4
HIP56791 0.710 8.80 0.15D.004 -5.07 2.4 -2701.6 53.24.6 10.21.4 -38.6:1.9
HIP56798 0.659 8.73 0.14D.004 -4.94 3.5 6¥1.7 -0.4:0.3 -5.81.1 3.81.2
HIP56869 0.749 9.43 0.146.004 -5.11 2.4 2081.6 -67.6:8.8 -54.1:4.7 -19.43.7
HIP56876 0.711 7.82 0.140©.004 -5.15 4.2 1081.7 -80.57.2 -38.6:2.9 -3.81.0
HIP57177 0.548 9.02 0.1#9.004 -4.85 2.8 1841.7 30.21.9 -18.%1.5 -19.3:2.0
HIP57207 0.618 9.14 0.36D.007 -4.39 - - - - -
HIP57285 0.573 8.70 0.384€.006 -4.47 - - - - -
HIP57331 0.755 9.38 0.15P9.004 -5.07 2.7 -051.7 -73.6:8.2 -33.¢:4.0 -8.11.0
HIP57366 0.569 8.15 0.148.004 -5.08 5.4 20#1.8 -11.81.6 -24.%1.6 7.3x1.4
HIP57441 0.695 9.23 0.269.006 -4.62 3.0 341.7 -17.%1.5 -9.8:1.5 -1.3:0.9
HIP57460 0.551 8.15 0.3#9.006 -4.43 8.6 -791.9 -30.8&1.5 -9.5:1.6 -15.%1.3
HIP57468 0.556 8.16 0.16D.004 -4.95 7.2 291.8 -45.:4.2 -22.:2.3 -8.%#1.5
HIP57552 0.610 8.69 0.289.005 -4.74 3.0 881.7 5.%0.6 -12.%1.6 -20.6:1.8
HIP57645 0.895 9.25 0.3#0.006 -4.70 1.8 -981.6 -36.1%1.5 -5.5:1.3 -11.51.1
HIP57668 0.582 9.02 0.168.004 -4.92 3.5 19#1.7 -22.6:2.3 -43.%3.0 -10.42.5
HIP57739 0.678 9.33 0.158.004 -5.05 2.2 5541.6 -9.8:4.0 -64.8:2.3 14.21.3
HIP57744 0580 7.84 0.14p.003 -5.07 3.8 141.7 -59.84.9 -20.4:2.0 -4.8:1.2
HIP57927 0.719 8.49 0.14®.004 -5.13 29 321.7 -108.210.6 -12.41.6 29.92.9
HIP57927 0.719 8.49 0.146.004 -5.10 2.9 3217 -108.210.6 -12.%1.6 29.92.9
HIP57931 0.860 9.40 0.156.004 -5.08 2.6 -4%1.6 -18.81.4 -3.6:1.6 -3.5:0.4
HIP57999 0.510 9.15 0.158.004 -5.00 2.6 051.7 12.:1.3 3.4:1.5 11.41.1
HIP58152 0.792 9.29 0.164€.004 -5.02 25 1051.6 -45.6:3.7 -43.%3.0 -17.¢:2.2
HIP58180 0.705 8.59 0.350.007 -4.46 4.1 841.7 -4.6:0.8 -11.51.4 -4.0:0.4
HIP58226 0.690 9.16 0.228.005 -4.73 3.8 3051.7 -26.34.0 -47.2£2.5 -5.2:1.2
HIP58387 0.619 9.22 0.3#9.006 -4.47 5.4 -001.7 -8.4:1.1 5. k1.6 -8.5:0.8
HIP58395 0.747 9.15 0.149.004 -5.11 2.8 341.7 -1.3:0.7 -10.4:1.6 -10.51.5
HIP58401 0.780 8.91 0.14D.004 -4.98 1.8 15981.6 -31.2:3.0 -199.22.4 -6.2:2.1
HIP58523 0.561 8.53 0.150.004 -5.01 5.2 3081.7 4.6:1.1 -30.21.6 5.4:0.4
HIP58558 0.753 8.23 0.16D.004 -5.02 2.8 42E1.7 -0.8:0.3 -54.21.7 15.231.6
HIP58691 0.694 9.22 0.168.004 -4.98 2.8 -1001.6 -51.%4.7 -16.:2.9 -17.61.5
HIP58722 0.708 8.53 0.4%D.007 -4.38 35 081.7 8.%0.6 0.81.0 -1.0:1.3
HIP58840 0.623 9.29 0.168.004 -4.97 1.0 2801.6 37.42.9 -13.21.9 1.2:0.7
HIP58949 0.754 8.16 0.160.004 -5.03 1.9 1621.6 -72.12.4 -38.:1.3 3.9:1.4
HIP59027 0.594 8.76 0.15D.004 -4.99 2.1 53#61.7 -45.%6.5 -80.&:3.4 11.50.4
HIP59051 0.645 9.39 0.158.004 -5.01 3.9 -341.7 -27.%2.9 -8.6:1.9 -16.81.9
HIP59197 0.614 9.14 0.160.004 -4.99 2.7 5781.7 47.83.0 -46.81.3 9.0:2.2
HIP59230 0.630 9.22 0.158.004 -5.04 3.2 -721.7 -20.82.1 -21.4:2.8 -18.22.0
HIP59341 0.739 8.96 0.160.004 -5.02 4.9 31:.7 -37.6:6.7 -54.6:3.9 0.6:1.4
HIP59380 0.570 7.52 0.1729.004 -4.86 2.6 1341.7 11.40.7 0.9:1.5 34.51.1
HIP59417 0.626 8.20 0.1640.004 -4.96 2.9 -781.7 -45.3:2.2 -43.22.5 -29.%1.8
HIP59419 0.884 9.32 0.26D.006 -4.77 2.1 -541.6 -44.82.4 -19.%1.9 -11.%0.7
HIP59639 0.892 8.63 0.289.005 -4.93 2.8 7281.6 6.8:1.1 -80.%1.5 4.0:0.3
HIP59968 0.762 8.50 0.139.004 -5.18 2.8 39..7 57.%3.1 -23.%15 -3.4:1.7
HIP60096 0.737 8.43 0.140.003 -5.15 2.7 3201.7 47.13.3 -30.%1.4 -8.6:2.7
HIP60457 0.898 7.87 0.13®.004 -5.19 3.1 5381.7 41.51.8 -37.41.1 23.x14
HIP60462 0.840 9.42 O0.1#D.004 -4.98 2.3 5501.6 -36.33.6 -51.41.4 57.21.9
HIP60653 0.636 8.72 0.15D.004 -5.01 1.7 3421.6 -29.9-2.8 -66.5:3.2 0.:12.0
HIP60658 0.692 9.49 0.2%D.005 -4.78 2.3 1781.6 35.%43.3 -5.81.7 -11.2:2.0
HIP60788 0.920 9.38 0.160.004 -5.09 2.3 5621.6 2.6:1.6 -67.%1.8 16.6:1.3
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HIP60808 0.872 8.72 0.3%®.006 -4.68 2.7 -2701.6 -57.52.1 2.E17 12.6:0.8
HIP60829 0.710 8.31 0.160.004 -5.01 2.0 2041.6 -32.&1.7 -60.22.3 -10.41.6
HIP60930 0.784 9.06 0.2%9.005 -4.82 3.0 1521.7 69.5:3.3 -12.31.2 -40.%2.6
HIP61052 0.597 8.98 0.15P.004 -5.03 2.0 1741.7 34.12.7 -26.31.8 -37.14.4
HIP61123 0.800 9.26 0.1#9.004 -4.96 25 31#1.7 24.¢:1.0 -22.41.5 4.5:0.3
HIP61391 0.898 8.82 0.4@D.008 -4.58 2.8 -421.7 -34.&1.4 -11.81.4 5.8:0.6
HIP61476 0.692 8.04 0.2%0.005 -4.78 2.6 -681.7 -39.4:1.3 -21.%1.4 -10.%1.1
HIP61608 0.678 8.79 0.166.004 -4.97 29 -261.7 -11.20.8 -42.1:3.0 -22.%2.0
HIP61687 0.894 8.52 0.168.004 -5.05 - 2461.6 70.97.7 5.4:2.2 11.61.7
HIP61698 0.583 8.34 0.28D.006 -4.51 3.9 -721.7 -19.6:1.4 -3.%1.6 -2.#0.4
HIP61794 0.583 8.31 0.15D.004 -5.03 3.3 2551.7 26.9%14 -37.:1.8 -15.%2.5
HIP61804 0.608 8.57 0.4%D.007 -4.30 11.3  -144iR2.1 -15.2:0.9 0.214 -13.%1.5
HIP61907 0.882 9.34 0.180.005 -4.98 2.4 2751.6 8.2:0.9 -39.51.7 -35.4:2.6
HIP61984 0.600 8.72 0.3@D.006 -4.48 12.3 4921 -21.1£1.8 -18.1:2.3 -16.21.6
HIP61985 0.758 9.40 0.164€.004 -5.01 2.0 -1861.6 -44.:3.2 -19.42.9 -22.51.4
HIP61999 0.616 9.48 0.15D.004 -5.05 2.7 3941.7 -14.14.4 -50.%2.7 16.2:0.8
HIP62063 0.638 8.88 0.16D.004 -4.99 2.3 -541.6 -23.&2.3 -24.:3.0 -20.&2.0
HIP62093 0.730 9.13 0.158.004 -5.03 29 -881.7 -65.%5.8 -39.%4 .4 -16.51.4
HIP62118 0.819 9.47 0.1#D.004 -5.00 1.8 4161.6 17.40.7 -58.12.0 -17.4:2.4
HIP62174 0.513 8.18 0.149.003 -5.03 5.5 361.8 -29.5:3.2 -32.6:3.3 -8. k1.7
HIP62304 0.654 8.05 0.15D.004 -5.01 25 5241.7 95.4:4.1 -22.40.9 14.51.9
HIP62371 0.703 7.69 0.15P.004 -5.06 3.4 1881.7 -6.8:1.2 -33.82.4 4.5:1.7
HIP62410 0.637 8.82 0.166.004 -4.95 2.4 -1881.7 -34.32.7 -19.53.7 -42.43.7
HIP62583 0.627 8.01 0.14D.003 -5.13 4.0 17817 -21.22.4 -49.53.2 -11.22.0
HIP62809 0.616 8.48 0.169.004 -4.93 25 201.7 -119.35.9 -87.24.3 -46.12.2
HIP62841 0.574 8.37 0.150.004 -5.04 2.8 -1¥1.7 6.8:0.9 -8.4:1.3 -18.%1.5
HIP62921 0.658 8.53 0.180.004 -4.89 2.1 -1761.7 8.8&1.1 31416 -4.8:1.3
HIP63009 0.728 8.93 0.150.004 -5.08 25 721.7 -68.6:8.2 -57.25.9 -8.9:1.3
HIP63366 0.769 7.54 0.168.004 -5.00 2.3 291.6 -75.%1.5 -34.:1.0 16.51.3
HIP63419 0.779 8.70 0.39D.007 -4.47 3.9 -1081.7 1.4:0.5 2.1:0.7 -11.61.4
HIP63426 0.686 9.33 0.16D.004 -5.00 2.9 3241.7 -6.%#2.5 -54.13.2 -17.52.9
HIP63742 0.847 7.69 0.58P.010 -4.34 4.8 -1341.7 -10.20.6 -22.11.0 -22.41.5
HIP63778 0.595 8.56 0.166.004 -4.94 2.8 1261.7 -17.%1.9 -37.52.3 -5.6:1.3
HIP63792 0.590 8.97 0.29D.006 -4.49 8.4 -3%1.9 -17.81.5 -5.21.5 3.6:1.0
HIP63798 0.585 8.69 0.169.004 -4.92 15 741.7 -16.8&1.7 -5.6:1.0 17.91.4
HIP63851 0.854 7.71 0.148.004 -5.11 2.7 1161.6 -54.35.3 -53.44.1 5.20.9
HIP63931 0.630 8.90 0.158.004 -5.03 2.8 2241.7 -56.6:7.0 -65.25.9 17.31.4
HIP63964 0.640 950 0.160.004 -4.96 2.8 2261.7 -51.29.2 -43.:5.0 27.22.0
HIP64005 0.625 8.81 0.168.004 -4.97 2.9 3481.7 29.61.4 -23.314 -15.¢:1.8
HIP64011 0.602 8.49 0.3#0.007 -4.36 - - - - -
HIP64058 0.746 8.75 0.156.004 -5.05 25 2521.6 -24.1£2.4 -50.22.2 -4.0:0.6
HIP64079 0.689 9.44 0.18D.004 -4.87 2.0 101.6 -54.%4.6 -46.6:3.9 -1.4e1.1
HIP64214 0.530 8.36 0.23®.005 -4.62 5.8 -1621.8 -15.21.1 8.:1.4 -4.9:0.5
HIP64259 0.809 9.15 0.13®.004 -5.16 2.7 2061.6 -56.%7.5 -61.45.1 18.51.4
HIP64497 0.684 8.92 0.34®.007 -4.45 5.8 -1381.8 -40.5:3.0 -18.6:2.2 -6.%1.5
HIP64535 0.648 8.68 0.14H.004 -5.10 24 1201.7 12.&1.1 -16.6:1.5 21817
HIP64573 0.817 8.18 0.2#9.006 -4.70 3.6 42471.7 54.83.5 -24.50.9 6.9:2.6
HIP64656 0.660 8.53 0.140.004 -5.14 3.1 21#1.7 19.&1.3 -35.5:2.6 -10.%2.9
HIP64966 0.652 8.96 0.14H.004 -5.10 2.1 1721.6 -28.24.0 -76.26.9 -23.3:3.6
HIP64993 0.630 8.86 0.25D.005 -4.60 2.2 -581.7 8.11.2 0.:0.9 -13.11.4
HIP65126 0.569 8.72 0.2%D.005 -4.70 5.0 -1961.7 -16.G:1.1 11.&1.4 -4.10.4
HIP65232 0.594 8.71 0.1#9.004 -4.89 2.1 33£1.7 -31.54.1 -71.%5.1 21.6:14
HIP65346 0.749 9.28 0.298.006 -4.59 1.8 861.6 6.0:1.0 -17.31.4 -16.51.7
HIP65377 0.518 8.50 0.150.004 -5.03 - - - - -
HIP65390 0.684 9.33 0.3#@.007 -4.40 3.3 941.7 -13.5:1.8 -23.6:1.9 -1.0:0.6
HIP65963 0.721 8.87 0.169.004 -4.97 2.4 -781.7 -36.2%2.0 -48.%2.9 -11.41.4
HIP66014 0.623 8.93 0.18D.004 -4.84 2.7 -1081.7 -36.32.3 -25.52.4 -6.9:1.0
HIP66018 0.668 8.85 0.160.004 -4.97 2.1 -5351.6 -23.%0.8 2215 -53.51.5
HIP66108 0.634 9.34 0.148.004 -5.08 25 2581.7 -34.35.9 -50.%4.3 27.:1.8
HIP66123 0.670 9.09 0.158.004 -5.05 2.9 1741.7 52.15.0 -13.6:1.2 -59.88.0
HIP66418 0.657 8.53 0.15P.004 -5.05 3.0 -3761.7 -86.35.3 -19.¢:4.3 -3.8:0.5
HIP66676 0.588 8.34 0.19D.004 -4.78 4.0 081.7 -3.6:1.1 -3.4:1.3 15.61.0
HIP66813 0.595 9.18 0.16D.004 -4.97 3.0 3601.7 2.5:2.3 -44.%2.4 10.6:0.7
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HIP66990 0.735 8.25 0.14®.003 -5.13 3.3 -1541.7 -58.4:3.5 -35.234 -20.6:1.2
HIP67031 0.870 9.12 0.166.004 -5.04 2.2 -1501.6 -8.5:0.8 3.5:0.6 -13.11.3
HIP67035 0.739 9.09 0.15D.004 -5.08 2.8 -2941.7 -46.43.5 -17.44.4 -23.&1.4
HIP67055 0.876 9.21 0.399.007 -4.56 3.3 -1061.7 -30.6:1.7 -9.21.1 3.k13
HIP67117 0.765 8.68 0.1449.004 -5.12 3.2 1727 7.5:0.9 -9.2:0.8 12.&1.3
HIP67282 0.797 8.70 0.310.006 -4.60 3.0 -691.7 -0.8:0.8 -2.8:0.6 -9.5:1.3
HIP67348 0.663 9.48 0.15D.004 -5.02 3.0 -4241.7 -55.4:3.4 7.6:2.7 5. 114
HIP67412 0.730 8.47 0.269.006 -4.64 3.1 -1361.7 -21.21.1 -18.51.2 -10.:1.4
HIP67415 0.675 8.86 0.15D.004 -5.05 3.0 3081.7 16.6:1.1 -59.54.1 -30. 4.5
HIP67502 0.664 9.02 0.150.004 -5.07 2.1 -4341.6 -89.4:6.3 -50.1%7.5 -28.1%1.0
HIP67534 0.739 8.34 0.148.004 -5.09 29 2361.7 -71.56.5 -101.86.3  -79.46.0
HIP68688 0.853 9.28 0.144€.004 -5.13 2.7 -4301.6 -87.%4.5 -51.15.5 -22.1:0.9
HIP68696 0.586 9.38 0.1#D.004 -4.90 2.7 1001.7 12.&15 -12.4:1.5 -2.8:1.9
HIP68914 0.587 8.75 0.3@®.006 -4.47 10.8 -1482.0 -31.62.5 -11.21.9 1.:1.7
HIP69129 0.875 9.25 0.180.004 -4.99 2.8 15#1.7 -42.53.4 -67.%43.6 -12.6:0.9
HIP69660 0.610 8.76 0.156.004 -5.01 3.0 -441.7 -40.3:3.9 -54.95.8 -20.82.0
HIP69724 0.735 8.94 0.150.004 -5.08 25 341.7 -26.%2.9 -67.1:6.3 5.3:1.3
HIP69971 0.559 8.73 0.168.004 -4.92 7.8 -281.9 -13.2£1.9 -24.%3.3 9.11.4
HIP70227 0.628 9.36 0.16D.004 -4.95 1.6 201.7 7.4:1.6 -26.12.1 -6.3:1.7
HIP70608 0.840 8.86 0.4@9.008 -4.51 2.8 -1901.7 -40.52.1 -18.51.8 2.0:1.4
HIP70627 0.653 9.48 0.299.006 -4.53 3.6 -541.7 6.1:1.8 11.x1.4 -10.#1.2
HIP70724 0.676 8.85 0.169.004 -4.95 1.9 961.6 -20.4:2.4 -43.13.0 -9.11.0
HIP70741 0.533 8.25 0.14®.003 -5.09 6.1 -1541.8 -9.5:2.7 -8.3:7.2 -13.52.3
HIP71103 0.569 8.53 0.23®.005 -4.64 3.2 -3041.7 -44.3£2.2 -14.42.7 -13.¢:0.7
HIP71262 0.673 9.37 0.19D.004 -4.82 2.6 -24561.7 -44.5:3.0 -12. 3.1 1.10.5
HIP71296 0.802 8.76 0.149.004 -5.12 2.7 841.7 3.6:1.3 -13.1£1.2 -5.4:1.0
HIP71343 0.509 8.00 0.156.004 -4.98 6.8 541.8 -45.84.0 -46.%3.6 -15.21.1
HIP71423 0.631 9.09 0.168.004 -4.97 1.9 -2681.6 -57.6:3.9 -29.94.8 -35.2:3.2
HIP71481 0.685 8.29 0.288.005 -4.79 24 3951.6 30.8&1.2 -28.%0.7 8.8:0.9
HIP71640 0.652 8.90 0.22D.005 -4.71 2.9 120.7 -0.21.6 -19.:1.6 4.6:0.6
HIP71720 0.833 9.24 0.1#0.004 -4.99 1.9 3101.6 -13.32.4 -8.1:0.4 54.:2.3
HIP71818 0.566 9.02 0.199.004 -4.79 4.7 -2761.7 -37.%2.6 -9.3:3.7 -13.%1.0
HIP71932 0.657 8.85 0.160.004 -4.97 24 -34561.7 -13.¢:1.7 35.%1.6 -14.%0.8
HIP72020 0.509 8.73 0.160.004 -4.94 6.6 051.8 11.82.0 -2.3:0.7 -10.6-2.0
HIP72042 0.598 8.60 0.149.004 -5.05 3.3 3461.7 24.21.3 -24.#1.2 2.3:0.4
HIP72053 0.600 8.39 0.368.007 -4.37 108 -1282.0 -20.21.7 -16.31.6 -3.4:1.4
HIP72203 0.756 8.80 0.1#9.004 -4.95 14 781.6 -41.6:3.7 -51.53.7 9.2:0.8
HIP72456 0.602 8.65 0.159.004 -4.99 2.3 -221.7 -14.&1.8 -9.4:1.2 12.:1.5
HIP72562 0.721 8.94 0.159.004 -5.05 2.9 -2381.7 -16.21.3 -38.14.7 -43.%3.2
HIP73061 0.783 8.37 0.1#D.004 -4.98 3.9 1781.7 31.%2.2 -1.:0.7 -11.6-2.4
HIP73132 0.625 9.03 0.386€.006 -4.49 18.2 38.6 11.92.5 -4.2:0.6 43.2:2.5
HIP74267 0.596 8.34 0.156.004 -5.01 5.3 -4441.7 -49.%2.0 -8.8:1.2 -12.12.0
HIP74464 0.699 8.01 0.13®.004 -5.16 3.4 -2601.7 -30.%1.7 -38.3:3.8 -7.81.5
HIP74544 0.558 9.26 0.16D.004 -4.92 3.5 -2021.7 -28.51.8 -19.&3.0 -16.51.2
HIP74568 0.616 8.50 0.16D.004 -4.98 2.6 -3061.7 -50.6:2.5 1.6:0.6 19.@:3.0
HIP74904 0.835 7.77 0.13®.004 -5.17 2.9 2701.6 36.:1.9 -21.%2.0 2.4:1.9
HIP74989 0.711 8.98 0.149.004 -4.92 2.4 1861.6 9.%1.3 -53.2:3.8 14.61.1
HIP78312 0.657 8.94 0.149.004 -5.08 3.2 -2301.7 -20.21.4 16.21.1 -26.6:3.4
HIP78408 0.780 7.52 0.13®.003 -5.20 34 -24:41.7 -49.12.2 -44.%3.4 0.3:0.3
HIP78521 0.773 9.20 0.149.004 -5.12 0.9 -0¥1.6 -24.42.3 -49.53.8 3.%#0.4
HIP78998 0.682 8.61 0.14p.004 -5.09 35 27A.7 25.1+1.6 -20.81.7 -5.9:1.6
HIP79149 0.648 8.66 0.148.004 -5.11 25 -52561.6 -60.32.1 -26.85.5 -21.315
HIP79240 0.660 8.97 0.149.004 -5.11 2.6 -1¥1.6 -30.2:3.8 -57.27.2 0.5:0.5
HIP79296 0.767 8.36 0.13®.004 -5.20 1.7 -5821.6 -42.6:1.6 -0.:0.3 -45.21.7
HIP79672 0.652 5.49 0.1#D.004 -4.93 - 1141.6 27.:1.4 -14.50.2 -22.6:0.8
HIP79749 0.700 8.14 0.16D.004 -5.01 3.9 -3641.7 -29.41.5 -22.%2.3 -19.40.9
HIP80064 0.870 9.40 0.340.007 -4.62 1.6 881.6 -8.3:2.6 -40.@¢:5.0 -5.3:0.9
HIP80064 0.870 9.40 0.3640.007 -4.60 1.6 881.6 -8.3:2.6 -40.@¢:5.0 -5.3:0.9
HIP80081 0.567 9.49 0.156.004 -5.00 2.7 -781.7 -43.8&4.8 -50.2:6.7 -57.&:7.0
HIP80120 0.588 8.93 0.159.004 -5.01 2.6 23#71.7 32.:2.5 -24.54.8 2.51.9
HIP80129 0.795 8.20 0.168.004 -5.00 3.2 -6481.7 -73.22.2 4.10.7 4.4:3.5
HIP80171 0.680 8.80 0.1540.004 -5.04 2.3 -2021.7 -35. 2.1 -68.56.1 14.6:1.8
HIP80217 0.710 9.02 0.13p.003 -5.17 4.7 -2301.7 -23.51.6 -42.6:6.7 -2.6:1.5
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HIP80486 0.575 7.96 0.12Dp.003 -5.27 9.3 2281.9 18.%1.9 -18.21.7 3.20.6
HIP80608 0.645 8.58 0.299.006 -4.52 4.4 -1841.7 -17.%1.5 -18.&1.4 -1.2:0.9
HIP80655 0.704 8.30 0.148.003 -5.13 2.6 -381.7 -14.21.7 -9.8:0.7 25.91.9
HIP80680 0.560 7.69 0.15D.004 -4.98 5.4 -241.8 3.k1.6 12.80.9 -2.8:0.3
HIP80759 0.522 9.28 0.260.005 -4.55 115 -36.1 -41.42.2 -8.4:2.7 -3.#0.5
HIP80784 0.664 7.93 0.15D.004 -5.06 25 6241.6 76.3%1.9 -36.2:2.2 -30.13.3
HIP80784 0.664 7.93 0.150.004 -5.04 25 6241.6 76.%1.9 -36.22.2 -30.13.3
HIP80982 0.636 8.89 0.158.004 -5.04 2.8 -141.7 -10.21.8 -23.%2.2 3.8:0.5
HIP81129 0.891 7.94 0.139.003 -5.17 2.7 -6241.6 -75.42.2 -54.54.4 26.84.7
HIP81229 0.653 8.56 0.13®.003 -5.16 3.0 -1781.6 -33.32.7 -30.35.0 -24.33.2
HIP81240 0.631 8.86 0.148.004 -5.08 3.0 681.7 13.:1.7 11.8&1.9 -9.9:1.1
HIP81274 0.561 8.21 0.160.004 -4.97 3.0 -2141.7 -26.%1.5 0.2:0.6 2.8:1.2
HIP81347 0.783 7.85 0.158.004 -5.07 2.7 -3381.6 -31.215 -9.20.5 -10.20.8
HIP81369 0.559 8.68 0.1609.004 -4.93 11.8 1142.1 -2.262.2 -26.%2.6 5.8¢:1.0
HIP81478 0.700 8.61 0.749.010 -4.08 9.8 -29401.9 -18.41.7 28.&14 -9.8:0.9
HIP81533 0.759 9.16 0.199.005 -4.86 2.7 -2721.6 -34.%1.9 -12.82.7 -28.23.2
HIP81533 0.759 9.16 0.210.005 -4.82 2.7 -27£1.6 -34.%1.9 -12.8&2.7 -28.23.2
HIP81592 0.700 7.61 0.359.007 -4.45 4.5 -161.7 0.21.5 6.6:0.9 -16. 1.2
HIP81767 0.683 7.84 0.149.004 -5.11 3.4 13471.7 16.:1.6 -16.21.0 -21.21.6
HIP81845 0.891 8.15 0.134€.003 -5.19 25 1281.6 6.0:1.7 -18.1:1.6 26.82.7
HIP81952 0.740 8.76 0.1#49.004 -4.94 3.6 -3541.7 -31.11.5 -19.21.4 -9.9:0.9
HIP82613 0.586 8.67 0.288.004 -4.76 2.6 -1641.7 -18.81.6 -5.31.2 11,11
HIP82632 0.711 9.18 0.168.004 -4.99 2.1 -2161.6 -39.6:2.8 -46.26.5 10.21.3
HIP83001 0.590 8.77 0.1#D.004 -4.91 2.8 1041.7 7.%1.6 -10.5:0.9 30.523.0
HIP83177 0.645 8.89 0.1640.004 -4.97 25 -2841.7 -31.81.7 -15.22.0 7.6:1.2
HIP83217 0.798 9.41 0.164 -5.02 1.7 59.61.6 -6.6:2.1 -81.1:2.2 -8.6:1.1
HIP83373 0.890 8.98 0.4%#B.008 -4.49 2.3 -3881.6 -41.G:1.6 -14.50.5 7512
HIP83578 0.608 8.90 0.19D.004 -4.79 24  -102#61.7 -104.61.7 -19.¢:2.6 -3.31.3
HIP83707 0.640 8.60 0.1#9.004 -4.90 2.2 49471.6 41.81.6 -26.41.0 -21.21.5
HIP83983 0.713 8.21 0.140.004 -5.12 3.0 -481.6 -20.G:1.9 -18.%1.7 -29.12.2
HIP85285 0.642 8.37 0.16D.004 -4.95 1.8 4721.6 47.91.6 -4.20.4 1.40.4
HIP85454 0.684 8.15 0.146€.004 -5.10 3.2 2381.7 5.82.5 -53.35.2 -23.42.4
HIP85747 0.556 7.93 0.15D.004 -5.02 3.9 38#1.7 38.&1.7 -6.9:0.4 12.31.1
HIP87083 0.820 9.08 0.260.006 -4.73 1.3 -2781.6 -41.%1.8 -19.52.0 -7.9:1.0
HIP87664 0.630 8.48 0.15P.004 -5.04 2.6 -19:01.6 -21.41.6 -55.:4.5 8.2:0.7
HIP88631 0.770 9.14 0.149.004 -5.11 2.9 54471.6 60.91.8 -55.17.3 -46.55.4
HIP88650 1.018 9.36 0.15D.004 -5.18 2.3 1541.6 13.%1.6 9.81.1 -20.52.3
HIP88942 0.842 7.91 0.150.004 -5.08 1.6 6081.6 66.6:1.6 -49.22.0 -40.%1.4
HIP88963 0.793 8.83 0.4@®.008 -4.47 4.1 -3701.7 -33.%1.6 -18.10.6 -5.0:0.3
HIP89321 0.763 8.49 0.146.004 -5.11 2.0 -691.6 -7.6:1.6 -66.85.0 4.0:0.4
HIP90212 0.603 8.05 0.199.004 -4.80 2.8 -465B1.7 -46.2£1.7 -41.#2.1 -12.&1.1
HIP90896 0.789 9.48 0.14p.004 -5.10 23 1241.6 8.:1.8 -12.32.5 -17.4:3.2
HIP92250 0.889 8.45 0.18D.004 -4.99 1.7 5681.6 59.%1.5 -0.3:1.3 -24.81.1
HIP92304 0.737 8.82 0.3#0.007 -4.45 115 -38.1 -34.1:2.0 -68.6:8.7 -4.81.9
HIP92639 0.631 8.59 0.15D.004 -5.05 2.2 -6541.6 -66.%:1.6 -32.9:3.8 4.6:1.7
HIP92915 0.622 8.47 0.320.006 -4.45 4.8 -781.7 -7.11.6 4.7%0.3 0.70.6
HIP93195 0.829 8.39 0.2%B8.005 -4.86 0.8 2951.6 37.%14 2.2:1.1 5.2:0.2
HIP93281 0.751 8.01 0.482 -4.43 2.6 4317 -33.82.6 -50.83.1 -7.5:0.8
HIP93584 0.553 8.43 0.233- -4.64 - - - - -
HIP94061 0.757 8.17 0.149.004 -5.11 1.8 -4921.6 -42.61.5 -39.21.2 -13.51.2
HIP94061 0.757 8.17 0.148.004 -5.09 1.8 -4921.6 -42.6:1.5 -39.21.2 -13.51.2
HIP94244 0.866 9.16 0.2%8.006 -4.74 1.3 -5381.6 -46.31.6 -46.%2.5 4.4:0.8
HIP96635 0.872 9.11 0.86D.013 -4.18 5.3 -2961.7 -32.:1.6 -39.%1.6 -22.21.7
HIP96881 0.686 8.72 0.168.004 -4.99 1.8 -1101.6 -26.52.1 -73.86.6 -41.54.3
HIP97125 0.790 9.26 0.14D.004 -5.14 24 1401.6 9.8&15 -46.26.1 -38.4:4.2
HIP97213 0.697 8.64 0.149.004 -5.08 1.8 -30471.6 -40.22.0 -82.59.2 24.21.3
HIP97676 0.692 8.43 0.158.004 -5.04 2.2 -661.6 -14.%1.4 -12.51.1 -45.83.3
HIP97704 0.746 9.36 0.160.004 -5.02 0.8 -2741.6 -36.4:3.0 11.15.0 28.23.9
HIP98049 0.657 8.46 0.23D.005 -4.68 2.8 3341.7 38.31.6 -1.#0.6 0.Q:1.2
HIP98274 0.614 8.35 0.3%8.006 -4.47 4.2 -2121.7 -22.%15 8.6:0.5 1511
HIP98599 0.556 8.11 0.14P.004 -5.10 8.0 -1581.9 -9.2:1.6 -18.81.1 4.3:0.8
HIP99034 0.629 8.12 0.15P.004 -5.05 15 -1501.6 1.7#1.6 -37.%2.0 3.3:0.7
HIP99115 0.743 7.78 0.13®.004 -5.16 2.4 -40471.6 -32. %14 -56.83.1 15.2:0.9
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Star B-V Vv Swvw logRl,,  vsini RV V] WY W
HIP99174 0.708 8.93 0.24H.005 -4.69 3.0 1881.6 11.21.2 -10.60.8 -11.%0.9
HIP99661 0.668 8.26 0.14D.003 -5.13 29 -3041.6 -29.11.4 -21.%2.1 15.¢:1.0
HIP99971 0.723 8.64 0.166.004 -4.99 0.8 5981.6 85.22.5 -31.13.4 -23.4:0.7
HIP100359 0.643 8.65 0.14P.003 -5.12 11 1251.6 -48.1:3.3 -46.82.4 -20.4:1.1
HIP100474 0.790 9.37 0.2@8.005 -4.86 2.3 -161.6 -9.4:1.5 -8.4:0.9 -16.1:1.8
HIP100492 0.888 9.24 0.2%8.006 -4.80 2.0 -4941.6 -54.%1.5 -29.%0.8 -14.52.1
HIP100649 0.716 8.51 0.146.004 -5.10 2.8 1081.6 19.2:1.8 -66.8:7.1 -3.11.0
HIP100942 0.637 8.99 0.1%88.004 -5.01 25 -1041.7 24.:3.8 -6.4:1.0 52.55.2
HIP101399 0.738 8.66 0.180.004 -5.02 1.9 -1321.6 -27.62.0 -43.24.4 14.91.2
HIP102418 0.576 8.62 0.180.004 -4.97 2.6 104#1.7 -6.2:1.9 -16.G:1.7 -30.%42.6
HIP103898 0.894 7.88 0.128.003 -5.24 2.7 4801.6 57.x2.4 -35.32.5 -0.6:3.3
HIP103917 0.530 8.31 0.148.004 -5.05 4.9 -104#1.7 -26.21.9 -14.61.7 0.4:1.1
HIP103962 0.638 8.98 0.189.004 -5.04 2.6 -6381.7 -105.36.1 -11.%4.3 7.7#2.8
HIP103978 0.526 8.83 0.159.004 -5.00 3.0 55#1.7 43.6:1.2 -37.21.1 -16.%1.6
HIP103986 0.509 8.94 0.158.004 -4.98 3.7 7217 19.22.2 -13.41.7 11.52.4
HIP104024 0.680 9.33 0.23D.005 -4.69 3.3 -7H1.7 -22.425 -17.%2.3 -11.82.5
HIP104024 0.680 9.33 0.2#P.006 -4.60 3.3 -791.7 -22.42.5 -17.%2.3 -11.&2.5
HIP104065 0.649 9.12 0.158.004 -5.03 2.6 6081.7 53.31.7 -30.20.9 -19.52.1
HIP104083 0.622 9.22 0.13P.004 -5.22 2.8 1181.7 -19.4:3.4 -34.3:3.6 -15.6:1.5
HIP104199 0.604 8.80 0.1%6.004 -5.01 25 S7781L.7 -66.51.6 -84.1:9.5 52.21.1
HIP104200 0.642 9.41 0.16D.004 -4.95 15 -3241.6 -60.45.0 11.¢:2.5 -12.%4.5
HIP104226 0.851 9.38 0.180.004 -5.10 2.2 1851.6 -13.13.2 7.8:0.6 -40.13.3
HIP104246 0.555 8.46 0.148.004 -5.07 3.7 21217 9714 0.80.3 20.9%1.4
HIP104435 0.625 7.62 0.298.006 -4.50 4.3 741.7 6.4:c4.7 11.45.0 7.0:4.4
HIP104445 0.634 8.93 0.168.004 -4.94 3.2 -1221.7 -28.32.5 -10.%1.6 -6.3:1.9
HIP104470 0.670 9.47 0.16P.004 -4.99 2.2 221.6 2.%#1.3 -46.1:6.7 13.12.5
HIP104768 0.714 8.19 0.146.004 -5.10 2.9 1701.6 23.61.6 6.6:0.9 2. 1.4
HIP104946 0.625 8.56 0.1%0.004 -5.05 2.8 -2881.7 -38.32.1 -21.81.1 -10.22.5
HIP105007 0.727 9.23 0.138.004 -5.16 2.6 38L21.6 40.2:2.0 -45.G:3.9 3.8:3.5
HIP105066 0.737 8.08 0.326.006 -4.51 2.6 -2301.6 -32. %14 -19.:1.1 -13.11.7
HIP105109 0.534 8.61 0.1%8.004 -5.00 5.9 -641.8 9.k1.4 -44.8:4.9 5.91.3
HIP105177 0.530 8.80 0.160.004 -4.95 3.0 -1101.7 -25.%1.7 -3.4:1.1 -3.4:1.3
HIP105198 0.532 8.34 0.159.004 -4.96 2.1 -2841.7 -31.215 -49.84.1 6.3:1.7
HIP105408 0.627 8.89 0.236.005 -4.66 4.4 -1681.7 -29.22.0 -12.%1.3 -4.5:1.9
HIP105483 0.762 8.03 0.16D.004 -5.02 2.6 -24 1.6 -32.21.2 -34.6:1.3 -25.21.9
HIP105742 0.586 8.76 0.18D0.004 -4.99 23 144.7 12.21.1 -19.21.5 3.21.6
HIP105789 0.556 8.50 0.1%0.004 -5.01 3.7 41H1.7 76.34.4 -44.&:5.0 -7.9:2.2
HIP105845 0.576 9.21 0.1%0.004 -5.04 25 -4601.7 -22.61.5 -43.43.5 28.6:1.3
HIP105899 0.580 8.92 0.188.004 -4.95 24 -1061.7 -42.¢:4.4 -21.4:2.0 -42.6:5.8
HIP106100 0.693 9.46 0.23D.005 -4.76 0.9 3251.6 25.:1.2 -29.52.5 -15.81.4
HIP106102 0.590 9.08 0.1#D.004 -4.87 0.7 6¥1.6 -24.%2.3 42.83.0 -16.%1.4
HIP106288 0.649 9.02 0.16D0.004 -4.98 1.8 881.6 -69.4:6.4 -0.4:0.2 -77.4:6.1
HIP106353 0.878 8.45 0.195.005 -4.94 2.2 3241.6 50.41.4 -1.5:0.7 -1.8:1.3
HIP106369 0.578 8.48 0.159.004 -4.97 4.0 -2501.7 -50.2£2.7 -17.#1.1 -13.32.7
HIP106577 0.599 8.97 0.2@5.005 -4.75 2.9 -2041.7 -33.22.1 -9.2:1.3 0.4:1.8
HIP106700 0.660 9.00 0.188.004 -5.01 15 -44471.6 -55.12.4 -31.53.5 21.:1.5
HIP106825 0.844 8.62 0.169.004 -5.02 1.0 681.6 86.2:3.8 -27.41.7 28.41.7
HIP106868 0.641 8.39 0.180.004 -4.97 0.9 701.6 29.31.8 -52.13.3 -13.%1.3
HIP106997 0.581 8.72 0.180.004 -5.01 3.0 841.7 11.21.2 15.%1.4 4.0:1.6
HIP107001 0.576 7.61 0.148.004 -5.10 3.4 -691.7 0.:0.9 -40.%2.4 -21.51.9
HIP107020 0.672 8.54 0.188.004 -4.88 0.3 -3881.6 -40.G:1.3 -44.6:1.4 -13.4:2.0
HIP107239 0.660 8.88 0.1#P.004 -4.93 25 -001.6 -9.2:1.0 -24.21.7 22.&1.5
HIP107370 0.672 8.68 0.169.004 -4.95 2.2 -2901.6 -36.1:1.8 -19.8:1.3 5.4:1.9
HIP107397 0.657 8.32 0.1%8.004 -5.04 2.7 2801.7 27. %13 -26.4:1.6 -7.#1.5
HIP107453 0.731 8.89 0.13D.003 -5.17 2.7 -1081.6 -30.4:7.3 -31.89.8 -11.%6.3
HIP107817 0.549 8.30 0.188.004 -5.00 2.3 4681.7 80.14.7 -15.6:2.3 -2.9:3.1
HIP107922 0.595 9.10 0.146.004 -5.08 4.3 31:.7 30.21.6 -2.6:1.3 -17.51.3
HIP107975 0.426 5.52 0.149.004 -5.03 5.6 1841.8 13.50.3 15.%1.7 -7.10.6
HIP107985 0.691 8.78 0.238.005 -4.76 24 -1701.6 -27.:1.5 -44.%2.6 -13.42.1
HIP108256 0.665 8.86 0.23B.005 -4.76 3.1 -3581.7 -42.81.6 8.5:0.9 9.:1.3
HIP108290 0.563 7.99 0.1%0.004 -5.04 6.4 2081.8 21513 -22.81.6 -11.%1.5
HIP108438 0.641 8.30 0.230.005 -4.69 2.6 -1841.6 -19.%1.0 -39.52.0 -19.22.2
HIP108708 0.661 8.94 0.329.007 -4.45 3.2 -2141.7 -35.4:2.1 -16.20.9 4221
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HIP108754 0.525 8.67 0.140.003 -5.10 8.8 -38#1.9 -45.83.7 -16.81.4 14.6:2.0
HIP108985 0.565 8.67 0.180.004 -5.03 2.7 235617 36.52.4 -20.%2.5 -11.61.5
HIP108996 0.630 8.88 0.280.006 -4.55 3.7 1181.7 15.¢:1.1 7.1:0.6 -2.115
HIP109058 0.754 9.07 0.3@9.006 -4.58 1.3 081.6 -13.51.1 -7.20.9 -14.315
HIP109133 0.654 8.95 0.14D.004 -5.08 1.6 -53471.6 -83.4:6.2 -18.%0.6 5.1:4.4
HIP109491 0.663 7.76 0.148.004 -5.12 3.4 3941.7 -15.&2.9 -26.21.0 -54.42.2
HIP109782 0.617 8.71 0.168.004 -4.94 2.6 290.7 19.61.0 -31.¢:2.1 -19.¢:1.4
HIP110248 0.590 8.42 0.238.005 -4.65 5.3 2¥1.7 -30.%1.9 -17.61.3 -15.21.3
HIP110262 0.506 7.98 0.220.005 -4.66 13.0 942.2 4.3x1.2 -1.4:0.4 -8.6:1.9
HIP110663 0.770 8.63 0.48D.008 -4.44 4.4 -781.7 -27.%1.3 -17.30.9 -13.81.6
HIP110939 0.562 8.76 0.189.004 -4.97 29 12831.7 28.6:2.1 -19.51.4 16.:2.4
HIP111151 0.524 8.53 0.16P.004 -4.94 7.3 1981.8 -19.&2.4 -37.%2.2 -16.51.2
HIP111286 0.672 9.05 0.148.004 -5.09 2.2 9601.6 83.&:3.0 -119.97.8 0.4:6.9
HIP111697 0.558 8.26 0.1%8.004 -4.98 3.4 -2041.7 -36.8:3.3 -19.8:1.6 -0.9:2.5
HIP112100 0.614 8.74 0.2@84.005 -4.77 3.6 2061.7 0.20.9 14.21.0 -16.41.4
HIP112199 0.507 8.19 0.1%0.004 -5.02 6.0 901.8 26.5%2.3 3.30.9 0.81.7
HIP112688 0.524 8.91 0.188.004 -4.99 3.3 17417 -11.92.2 11.31.0 -23.&1.7
HIP112826 0.747 7.58 0.188.004 -5.06 4.2 441.7 8.8:1.0 -0.:0.7 0.3:1.3
HIP113010 0.875 9.36 0.180.004 -4.99 - 521.6 -16.4:2.0 -21.%2.2 -14.%1.7
HIP113142 0.649 9.37 0.168.004 -4.97 2.2 1041.7 3.3:0.9 7.5:0.9 -10.%1.5
HIP113231 0.659 8.01 0.1#D.004 -4.94 1.2 -2801.6 -81.33.4 -47.31.7 -18.%2.3
HIP113670 0.695 9.30 0.1890.004 -4.99 1.2 30#71.6 -33.54.2 -79.27.2 -53.92.7
HIP113807 0.898 7.77 0.13D.003 -5.29 25 -2261.6 -100.23.5 -38.8:2.3 -3.21.1
HIP114016 0.887 8.49 0.13P.004 -5.20 2.7 -321.6 24.83.2 -14.41.8 5.4:1.5
HIP114032 0.624 8.89 0.1%0.004 -5.06 1.8 4181.6 36.8&2.0 -74.47.0 -5.23.5
HIP114098 0.879 9.33 0.198.004 -4.95 15 -3221.6 32.31.8 -9.6:1.0 39.314
HIP114098 0.879 9.33 0.196.004 -4.94 15 -3221.6 32.31.8 -9.6:1.0 39.%14
HIP114188 0.500 8.66 0.290.006 -4.47 3.6 761.7 -3.k25 -1.a:1.5 -10.%4.2
HIP114226 0.613 8.58 0.148.004 -5.10 3.5 16#1.7 38.22.6 -7.%#0.9 9.2:2.1
HIP114244 0.706 8.84 0.146.004 -5.10 3.1 2701.7 44.6&5.7 -23.%5.1 -25.%15
HIP114328 0.676 8.73 0.188.004 -5.02 1.8 -19561.6 -40.4:2.4 -11.%0.9 3.31.8
HIP114402 0.625 9.44 0.180.004 -5.01 2.0 4401.6 -0.6:2.2 -21.21.0 -49.42.2
HIP114422 0.619 9.24 0.230.005 -4.67 2.1 -1881.6 -39.2:3.4 -29.3:3.2 4.5:2.0
HIP114477 0.880 9.25 0.1#8.004 -5.02 15 1621.6 24 %1.6 -74.25.7 13.6:2.6
HIP114590 0.667 9.08 0.149.004 -5.07 3.2 4517 10.41.4 -33.&4.5 9.22.3
HIP114638 0.727 8.90 0.149.004 -5.08 1.9 1751.6 19.%1.3 -14.¢:0.9 -3.6:1.6
HIP114967 0.759 9.08 0.14D.004 -5.10 2.2 761.6 -9.4:1.2 -67.55.3 -2.6:1.5
HIP114967 0.759 9.08 0.1%6.004 -5.05 2.2 761.6 -9.4:1.2 -67.%5.3 -2.6:1.5
HIP114982 0.527 8.44 0.219.005 -4.67 7.5 2179 0.31.3 -36.83.3 -12.6:1.7
HIP115074 0.582 8.57 0.1%0.004 -5.04 4.1 -1281.7 -17.21.5 -48.6:4.0 -18.6:3.1
HIP115151 0.620 8.77 0.180.004 -4.87 1.6 681.6 -32.&2.3 -28.41.7 -11.6:1.2
HIP115337 0.597 8.48 0.146.004 -5.08 4.2 181.7 -28.6:2.5 -11.%0.9 -13.21.8
HIP115381 0.853 8.56 0.180.004 -5.04 1.3 -401.6 -11.%0.6 -48.82.5 -29.22.1
HIP115386 0.720 9.31 0.1%8.004 -5.06 1.4 781.6 -18.1:1.8 -37.&2.8 -9.5:1.5
HIP115418 0.571 8.97 0.186.004 -5.00 6.0 2381.8 -6.22.3 -37.34.0 -18.%1.5
HIP115468 0.546 8.93 0.186.004 -4.92 2.6 -3841.7 -81.87.5 -44.4:2.8 7.23.1
HIP115572 0.822 7.54 0.148.004 -5.13 29 -4841.6 -53.%3.9 -62.2:3.0 12.2:2.6
HIP115582 0.574 9.01 0.180.004 -5.01 2.0 051.7 -8.a:1.1 -96.7%10.0 2.41.6
HIP115673 0.702 9.15 0.18.004 -5.06 1.7 -2381.6 -23.¢:2.0 -57.%5.4 -0.9:2.8
HIP115861 0.740 8.75 0.180.004 -5.08 1.8 33#1.6 -11.51.6 -21.51.4 -39.%41.6
HIP115929 0.632 8.97 0.1#R.004 -4.92 2.0 1181.6 3.20.7 8.31.0 -13. %15
HIP116122 0.657 8.37 0.240.005 -4.67 2.2 1901.6 -11.21.3 -26.81.2 -19.91.4
HIP116258 0.890 8.81 0.5@9.009 -4.46 35 641.6 -27.41.3 -5.9:0.7 -13.51.6
HIP116298 0.619 8.68 0.1%0.004 -5.06 3.3 2561.7 -5.9:1.7 -17.81.4 -27.51.6
HIP116376 0.702 9.20 0.299.006 -4.57 24 -381.6 -41.%3.9 -46.34.3 -14.12.3
HIP116517 0.750 8.72 0.146.004 -5.11 29 3741.6 10.a:0.8 -27.8&2.8 -33.6:1.5
HIP116519 0.904 9.31 0.145.004 -5.03 1.9 -2681.6 -94.96.7 -47.6:2.9 -4.22.6
HIP116554 0.809 9.22 0.1890.004 -5.02 11 -1481.6 -11.%0.8 -57.34.9 21.:1.6
HIP116559 0.783 8.41 0.14B.004 -5.12 1.8 -2281.6 -13.%1.0 -25.5%1.4 9.9:1.6
HIP116635 0.537 8.90 0.2#5.006 -4.52 6.0 -241.8 -46.35.9 -36.%4.7 -15.¢:2.8
HIP116691 0.569 8.70 0.19D.004 -4.77 12.0 -682.1 -29.13.2 -16.5:1.8 -3.0:2.3
HIP116756 0.654 8.87 0.120.004 -4.84 3.5 -341.7 9.k1.1 -8.#1.2 -1.6:1.5
HIP116821 0.500 8.60 0.150.004 -4.99 5.2 -1421.8 -43.¢:4.0 -22.6:2.2 1.32.1
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Star B-V Vv Swvw logRl,,  vsini RV V] WY W
HIP116951 0.612 8.45 0.188.004 -5.03 15 -681.6 59.&7.3 -9.6:1.2 8.8&15
HIP117043 0.585 8.81 0.23B.005 -4.71 29 -181.7 -14.:1.5 -18.&2.0 -9.3:1.8
HIP117144 0.765 9.24 0.140.004 -5.15 25 1761.6 46.6:6.5 -24.%3.4 4.2:3.6
HIP117247 0.882 8.93 0.238.005 -4.90 1.6 981.6 27.%1.3 6.2:0.4 -3.21.6
HIP117427 0.742 8.78 0.23D.005 -4.79 25 -021.6 -35.22.4 -43.%3.0 -18.6:2.0
HIP117499 0.618 8.85 0.166.004 -4.95 1.2 -061.6 -67.1:4.2 -54.:3.4 -2.81.2
HIP117696 0.617 8.66 0.3#8.007 -4.37 8.2 -1341.9 -15.81.7 -27.23.6 3.:7.7
HIP117702 0.794 9.43 0.1%8.003 -5.07 0.7 -2841.6 -0.G6:0.9 -156.1+9.7 113.95.4
HIP117708 0.509 8.17 0.180.004 -5.02 3.1 -1761.7 -22.41.7 -21.%1.5 9.6:1.7
HIP117905 0.680 8.86 0.199.004 -4.85 2.2 -1081.6 -3.5:0.4 -0.20.5 10.:1.6
HIP118143 0.748 8.84 0.1#D.004 -4.97 2.1 8¥1.6 46.23.0 -36.%2.5 -1.2:1.7
HIP118228 0.581 8.06 0.1%8.004 -4.99 4.4 -1181.7 -29.11.7 -15.:1.4 7.21.4
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