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ABSTRACT

Context. Debris discs are a consequence of the planet formation gs@rel constitute the fingerprints of planetesimal syst&hmsr
solar system’s counterparts are the asteroid and Edgeaigier belts.

Aims. The aim of this paper is to provide robust numbers for thediexcte of debris discs around FGK stars in the solar neighbodr
Methods. The full sample of 177 FGK stars with< 20 pc proposed for the DUNES survey is presenittsischel/PACS observations
at 100 and 16@m complemented in some cases with data gimQand at 250, 350 and 5@8n SPIRE photometry, were obtained.
The 123 objects observed by the DUNES collaboration wersepted in a previous paper. The remaining 54 stars, shatbdhei
DEBRIS consortium and observed by them, and the combinéddmiple are studied in this paper. The incidence of debsissdier
spectral type is analysed and put into context together etfitbr parameters of the sample, like metallicity, rotatod activity, and
age.

Results. The subsample of 105 stars willx 15 pc containing 23 F, 33 G and 49 K stars, is complete for IS stgdmost complete for
G stars and contains a substantial number of K stars to drigvcgmclusions on objects of this spectral type. The inctderates of
debris discs per spectral type are 036 (6 objects with excesses out of 23 F stars), @24(7 out of 33 G stars) and 0.28kg (10
out of 49 K stars), the fraction for all three spectral typagether being 0.289 (23 out of 105 stars). The uncertainties correspond
to a 95% confidence level. The medians of the upper limitisyaf/ L. for each spectral type are87x 107 (F), 14 x 10 (G) and
2.2x 1078 (K); the lowest values being around4 10~7. The incidence of debris discs is similar for active (youag)l inactive (old)
stars. The fractional luminosity tends to drop with inciegsage, as expected from collisional erosion of the delzitsb
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0 1. Introduction around main-sequence (MS) sfarshe observed planetary sys-
tems as a whole, planets daddebris discs, present a large vari-

LO) star and planet formation are linked by the presence of a (‘éti—y of architectures (e.g. Marshall eflal. 2014, Moro-Mzefi al.

) cumstelarcis bl viaangular momentum consertoel ;3015 wienmyer & Maisnall 2015), that n conjuncton it
LO ) X . I the host stars, determine the fate of the systems once e sta
o Armitage )' These pr|mord|al discs, fprmed by_ gas a%‘fandon the MS phase towards later phases of stellar evoluti
small dust particles, evolve with the star d_urlng the prenmsa- (e.q/ Mustill et al[ 2014).
quence (PMS) phase and, as they experience gas dispersal argg large fort has been devoted to the field of debris discs,
5 gtra:n glr OWI?’ ?r‘; transformed frror; gfls(—jtijomlnated Iﬁ)rgmﬁ)l%ith fundamental contributions from space astronomy in the
= €cla y” SCS 10 tenuous, gas-poor, dusly dISCS, So-calletnsl .y 5,q far-infrared{> 10 um) since the pioneering discovery
Q|scs . These discs consist gifn-sized part|cles.W|th short life- of an infrared excess in the spectral energy distributidED(5

s fimes, thus, they need to be constantly replenished. Héneg, of Vega provided by thénfraRed Astronomical Satellite (IRAS)

(D are second-gt_aneratlon dlscs,_c_onS|dered to be prOducmby@uma.nn_e_t_dlL_lﬁ)_M) AN enormous amount of references could
c?nlstan'; atjcrlt|(|)n —due to coglsmn?(l gascgdi(s)— of ammn o Hovided to cover the vast area of debris discs, their-prop
ofplane e&_mas_(e.bMﬂ_O. 08, Krivov 2010). . . erfies, morphology and relationship with the presence ahpl

Primordial discs around young stars, as the birth-sites Concerning the topics addressed in this papetfhared
planets, p_rovide the initial conditiolns for planet fornoati the Spa{ce Observatory (SO, 1995-1998) enlarged the'sample of
raw material a!”d the system's architecture. Some O.f theseg/(_) stars observed, studying for the first time the incidence ot
discs have built the 2000 exo-solar planets —at the time of WIity apris discs around MS AFGK sta : Fal. 2001) and the
ing this paper- distributed in several hundreds of multéa- time dependency of Vega-like exceS@ZOm}; T
etary systems that have been found in the last 20 years,yno itzer observatory (cryogenic mission 2003—2009) provided

Send offprint requests to: B. Montesinos qualitatively and quantitatively large leaps forward,wirg that

e-mail:benjamin.montesinos@cab.inta-csic.es ~ 16 % of solar-type FGK stars have dusty di&t al.
* Herschel is an ESA space observatory with science instruments pra-

vided by European-led Principal Investigator consortiad aith impor- 1See http/exoplanetarchive.ipac.caltech.édor updated numbers

tant participation from NASA. of exoplanets and multi-planet systems.
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[2008). The sensitivity of these three missions to debrisdes Ta0le 1. Summary of spectral types in the DUNES_DU and
tection was limited by their aperture sizes. DUNES_DB samples.
The ESA Herschel space observatory (2009-2013)

(Pilbratt et al| 2010), with its 3.5-m aperture, and imaﬁ' -

tometers PACS (Poglitsch et/al. 2010), and SP Sample F G K Total

mi i roviding an increased sensitivity to debris diseeFig. DUNES_DU 57 52 54 133

1 inlEiroa et al 3), a wider wavelength coverage, andtybil

to spatially resolve many of them, has been fundamental i 15 PC DUNES_DU subsample 4 19 43 66

extending the picture. An account of results of the pieeschel <20 pc DUNES_DU subsample 19 50 54 123

era can be fourr:d in the review @/@DOS), \:‘thfrashszCBUNEs—DB 51 24 6 81

more comprehensive view, including some of tHersc <15 pc DUNES DB subsample 19 14 6 39

results is given b al.(2014). <20 be DUNES DB subsample 32 16 6 £
. 3) (E13 herafter), presented the results ol <" P© Db subsampie

tained from theHerschel Open Time Key Programme (OTKP) Note on the nomenclature of the samples:

DUNEST, DUst around NEarby Stars. This programme aimeth yNES DU contains the stars of the DUNES sample observed b
to detect Edgeworth-Kuiper belt (EKB) analogues aroundinea o pyNES team, DUNES_DB contains the stars of the DUNES
solar-type stars. The incidence rate of debris discsdg 20 pc sample observed,by the DEBRIS team.

subsample was 22 %. However, the sample of FGK stars ob-
served and analysed in that paper was not complete (seeisecti
[2.2 for details), therefore it is mandatory to analyse datao

complete —or near-complete— sample, in order to avoid Biaggoaches to the selection criteria for their samples. Given
conclusions. overlapping scientific interests of both projects, tHerschel
This paper analyses the full sample of solar-type (FGKBStfjme Allocation Committee suggested to split the samples in
of the DUNES programme located di< 20 pc, as it was de- e most convenient andfieient way, keeping the philosophy
scribed in the original DUNES proposal, i.e. the subsantplé-s .4 observing strategy of the corresponding science cBeds.

ied in E13 plus the stars shared with, and observed withan, ams were aranted with the same amount of observing time
OTKP DEBRIS, Disc Emission via a Bias-free Reconnaissangﬁo hours). g g

those presented in E13; they were described in detail indBect out of which the final sample was built, was chosen from the

1 and 2 of that paper and therefore the information will not @%%WIO ue (VizieR online catalogu@8ghip_main,

) . . o ; 7) following the only criterion of selegt
Subsample of stars withe 15 p, which 1 complete or ¥ stars V1S 1UMInosi cass VAIWE- stars coser than 25 pe. without
P = 1o pe, plete ‘any bias concerning any property of the objects. The réistnic
almost complete for G stars, and has a substantial number o,

stars. makina the conclusions. concerning the incide o O uild the final sample was that the stellar photospherisem
» Making ’ 9 sion could be detected by PACS at 10 with a SN>5, i.e.,
debris discs in the corner of our Galaxy, fairly robust.

. . the expected 10Qm photospheric flux should be significantly
of s-[gr?s ?:l%irs::srik?(;?jé?rlmzee?egzcjggovvﬁy It?lesggezr\,/atggnssg)? her than the expected background as estimated by the Her-
full DUNES sample were split between the DUNES and DE; hel HSPOT tool at that wavelength. Two stars, nanrelet

X - IP 8102, G8 V) andt Eri (HIP 16537, K2 V), although ful-
BRIS teams are explained; the completeness of the sampie is lling all the sele)ction crite(ria described abozle, do nglbbg

cussed, and comprehensive information on the optical aad g, the DUNES sample because they were included in the Guar-

IR photometry of the shared sample used to build the spec ' « ; o D
energy distributions is also given. In Seck. 3, the obs@mat %ﬁoﬁsgol—;me Key Programme "Stellar Disk Evolution” (PI: G.

and data reduction are described. The results are presiente S S

Sect[#. The analysis of the full DUNES sample is done in SecE.%th?]Igr::%m:)cl)e"’r‘ﬁg?&ggt;hv%i?hmgégtRcl’fso?hS:;‘g&gplmoebgg?\f:éet?y

Hand a summary of the main conclusions is presented mISecﬁ]e DUNES team was restricted to main-sequence FGK solar-
type stars located at distances shorter than 20 pc. In additi

2. The stellar sample FGK stars between 20 and 25 pc hosting exoplanets (3 stars, 1

F-type and 2 G-type, at the time of the proposal writing) and

previously known debris discs, mainly from tispitzer space

The stellar sample analysed in this work is the merger of tkglescope (6 stars, all F-type) were also included. Thus, th

sample studied in E13, which will be called DUNES_DU in thisample of stars directly observed by DUNES, which we call

paper, and a subsample of FGK stars observed by the DEBRISNES_DU in this pap8 is composed of 133 stars, 27 out

team, which will be identified here as DUNES_DB. The fuldf which are F-type, 52 G-type, and 54 K-type stars. The 20 pc

DUNES sample is composed of the merger of DUNES_DU astibsample was formed by 123 stars —19 F-type, 50 G-type and

DUNES_DB. We will concentrate our analysis on the stars with K-typdl.

d < 20 pc and pay special attention, when addressing the inci-

dence rates of debris discs, to the subset within 15 pc. B&lew  “Note that this subsample was formally called the “DUNES sam-

give details of the DUNES_DU and DUNES_DB subsamplesple”in E13, but itis actually only the subset of the full DUBEBample

DUNES and DEBRIS were two complementagrschel that was observed within the DUNES observing time.

2.1. Selection criteria

programmes with dierent observing strategies andfeifentap- ~°In E13, the sample of stars within 20 pc was composed of 124
objects because the selection of the initial sample was docerding
2httpy/www.mpia-hd.mpg.g®UNEY to the original ESA 1997 release of titipparcos catalogue; in that
3httpy/sdc.cab.inta-csic.funeg release the parallax of HIP 36439 wasZ®+ 0.81 mas. However, in
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The OTKP DEBRIS was defined as a volume limitethey have been moved out of the FGK star sample. We identify
study of A through M stars selected from the “UNS” survethe subsample of 81 FGK stars as DUNES_DB in this paper,

illi [ 2010), observing each star to a uniformdgpst., out of which 54 are closer than 20 pc. Table 1 summarizes the
DEBRIS was a flux-limited survey. In order to optimize the respectral type distribution of the DUNES_DU and DUNES DB
sults according to the DUNES and DEBRIS scientific goals, tisamples, taking into account these two misclassifications.
complementarity of both surveys was achieved by dividirgy th  Table[2 provides some basic information of the FGK stars
common stars of both original samples, considering whetteer within d < 20 pc of the DUNES_DB samfidthe correspond-
stellar photosphere could be detected with the DEBRIS mmifoing information for the DUNES_DU sample can be found in
integration time. Those stars were assigned to be obsevedrable 2 of E13). Columns 1, 2 and 3 give tHépparcos, and
DEBRIS. In that way, the DUNES observational requirement &fD numbers, and an alternative denominatidipparcos spec-
detecting the stellar photosphere was satisfied. The fewramm tral types are given in column 4. In order to check the consis-
A- and M-type stars in both surveys were also assigned to Diency of these spectral types we have explored VizieR usieg t
BRIS. DUNES discovery todl(see Appendix A in E13). Results of this

The net result of this exercise was that 106 stars obsersgbloration are summarized in column 5 which gives the spect
by DEBRIS satisfy the DUNES photospheric detection condiype range of each star taken into account SIMBet al.
tion and are, therefore, shared targets. Specifically,shisple (2003, 2006), Wright et al. (2003) and the compilation mage b
comprises 83 FGK stars —51 F-type, 24 G-type and 8 K-type (1BRiff (2009). The typical spectral type range is 2-3 subtypes.
remaining stars are of spectral type A and M). Note that spectColumns 6 and 7 list the equatorial coordinates and columns
types listed in theHipparcos catalogue are used to give thes@ and 9 give parallaxes with errors and distances, resghgtiv
numbers, we will see below that two K stars had to be exclud&He parallaxes are taken from van Leeuwen (2007) (VizieR on-
due to a wrong spectral type classification. Since the assgh line catalogue/B11). Parallax errors are typically less than 1
to one of the teams was made on the basis of both DUNES ands. Only one star, namely HIP 46509, has an error larger than
DEBRIS original samples, the number of shared targetsédcal mas, this object being a spectroscopic binary (see Table 4)
closer than 20 pc, i.e., the revised DUNES distance, is feéb@r The multiplicity status of the DUNES_DB sample is addressed
FGK - 32 F-type, 16 G-type, and 8 K-type stars. in Sect[Z.4.

2.0 | f T — 2.2. Completeness

[ ]
% %o ] The main constraintféecting the completeness of the sample
4.0 - %ﬁ - _ is the observational restriction that the photosphere balolet
el detected with a SI>5 at 100um. It is important to know the
impact of this restriction in order to assess the robustotdse

6.0 - ° S, N results concerning the frequency of the incidence of detisiss
= - o . in the solar neighbourhood.

8.0 |- i In Fig. [ the cumulative numbers of stars in the merged
DUNES_ DU and DUNES_DRi< 15-pc andd < 20-pc samples
—normalized to the total number of objects in each one— have
10.0 - . | been plotted against stellar mass as red and blue histograms
- o 1 respectively. The masses have been assigned to each star by
1200 linear interpolation of the values given for FGK MS stars by
05 1.0 1.5 [Pecaut & Mamajek (201B)ising B-V) as the independent vari-

B-V able. The expected mass spectrum for the solar neighbodirhoo
, , according to a Salpeter Iaﬂmg%) with expor@rgs
Fig. 1. HR diagram for the FGK stars of the DUNES sample observgg s heen normalized to the total cumulative number of eanh sa
by the DEBRIS team (DUNES_DB). Colour codes -following tie- 0 o piotted in green. It is clear that the sample wiith 20
parcos spectral types are: F stars (violet), G stars (green), I ¢tad). pc shows an underabundace of stars beld2 M, whereas

Solid circles represent FGK stars closer than 20 pc; emjatydles are . - )
FGK stars further away. The two red dots at the bottom righbefdia- the behaviour of the sample with< 15 pc approximates that

gram are two stars classified as K5 in thigparcos catalogue but their Of the Salpeter law, but still runs slighly below at low masse
colours correspond to M stars. See text for details. Similar results are obtained using other approaches fantiss

spectrum, e.g. that by Kroup 01). In grey, the cumudativ

In F|gm we show the HR diagraMV_(B_V) for the Samp|e distribution for the FGK St_arS witd<15 pC from thGHIpparCOS
of FGK stars of the DUNES sample observed during the DEatalogue has been also included, showing a much closez-agre
BRIS observing time. Solid circles represent FGK starsarlognent with the Salpeter law.
than 20 pc —i.e. the subsample analysed in this paper— wherea Since the DUNES sample was drawn from tHipparcos
empty triangles have been used to plot FGK stars further awagtalogue, it is important to assess the problem of its cetepl
not included in the study presented here. Two stars, namigly Hiess. In Sect. 2.2 of Turon et al. (1992) it can be seen that the
84140 and HIP 91768 —the two red dots at the bottom right of thiépparcos Input Catalogue was only complete downMe- 7.3
diagram— both are classified as K5 in tHgparcos catalogue,
but their B-V) colours clearly correspond to that of am3 star ®Excerpts of Tables 2, 3, 5 and 7 are included in the main body of

(the spectral type listed in SIMBAD for both objects), tifere the manuscript. The full tables can be found at the end of éipepand
are available in electronic format.

the revision by van Leeuwen (2007) the parallax is443 0.36 mas, "httpy/sdc.cab.inta-csic.gdunegsearchform.jsp
putting this object beyond 20 pc. Here we exclude this stamfthe 8See also “Stellar ColgFeff Table” under section “Stars” in

DUNES_DU 20-pc sample, and consider only 123 stars in tHagetu  |httpy//www.pas.rochester.etiemamajek
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Fig. 2. Cumulative distributions (normalized) for the DUNES saespl 60 - T
with d < 15 pc (105 stars, red) arbl< 20 pc (177 stars, blue) and the L -
FGK stars in theHipparcos catalogue withd < 15 pc (154 stars, grey), |
all plotted against stellar mass. A Salpeter law with expor&.35 has 40 - K 7]
been normalized to the distributions. See text for details. L 4
20 — =
0 g
for stars cooler than G5. Far= 15 pc, this corresponds to an 0 2 4 6 8 10 12 14
spectral type ofK2. In addition, not all the stars in the Input d (pe)

Catalogue were observed (see Table 1 of Turonlét all 1992): fo

the magnitude bilv:7-8 the dficiency of the survey was 93%, g 3 cumulative number of F, G and K stars (luminosity classes V
therefore, even applying a safety margin of 0.3 mag, we WOWdd Iv-1) in the Hipparcos catalogue (red) and in the DUNES sample
have completeness only up to spectral type K1. In summagyack), both ati<15 pc.

down to 15 pcHipparcos is complete for F and G but not for

K stars.

2.3. Stellar parameters of the DUNES_DB sample

To quantify the departure of the full DUNEE< 15-pc sam- ] ] .
ple from the parentiipparcos set, we have compared the numJable 3 gives some parameters of the DUNES_DB objects with
ber of stars of each spectral type in our sample with the eorfe< 20 pc, namely theféective temperature, gravity, and metal-
sponding numbers in thdipparcos catalogue. In FigZ]3, cumu- licity (cols. 2-4, and a flag in col. 5 indicating whether theget-
lative histograms of the numbers of F, G, and K stars (lumindination was spectroscopic or photometric), the stellanihos-
ity classes V and IV-V) in thédipparcos catalogue (red), and in ity (col. 6) and the activity indicator log,, (col. 7 and its cor-
the DUNES sample (black), both dt< 15, are plotted against 'espondentreference in col. 8). ReferenceStgrlogg, [FeH]
distance. The total numbers of stars are 23 F, 42 G, 89t  and logR},, are given at the bottom of the table. The luminosity
parcos against 23 F, 33 G, 49 K in the DUNES sample, i.e., tH&@s computed using equation (9) from Torres (2010), with the
observational constraint imposed in the final selectiomeftar- values of thev-magnitude and colour indexB¢V) taken from
gets keeps all the F stars frotipparcos but discards 9 G and the Hipparcos catalogue, and the bolometric corrections (BC)
40 K stars. Therefore, a correction on the fraction of exegsdrom [Flower (1996); B-V) was used as the independent vari-
extracted from the DUNES sample would have to be applied -afle to obtain BC.
particular for K stars— in order to give results referred teider Col. 9 lists the rotation period®:,, estimated using the
sample. We will come back to this point in Seddt. 4. strong correlation between I&j,, and the Rossby number, de-
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Table 2. The subsamples of DUNES_DB with< 15 pc and 15 ped< 20 pc (only the first stars are shown).

HIP HD Other ID  SpT (Hipparcos) SpT range ICRS (2000) n(mas) d(pc)
FGK stars @ < 15 pc)

1599 1581 ¢ Tuc FoV F9.5V, FOV-GOV 0020 04.260 —64 52 29.25 116.460.16  8.59-0.01
3765 4628 LHS 121 K2V K2.5V, K2V 0048 22.977 +0516 50.21 134.140.51  7.450.03
7751 10360J pEri KOV KOV, K1-K3V 013947.540-56 11 47.10 127.842.19 7.820.13
FGK stars (15 pe d < 20 pc)

5862 7570 v Phe F8Vv FIV, FOV 011511.121 -45 31 54.00 66.160.24 15.1%0.05
17651 23754 27 Eri FB5V F5IV-V, F3llI 034650.888 -231459.00 56.780.19 17.630.06

36366 58946 pGem FOV... FOV, FOV-F3V 07 29 06.719 +31 47 04.38 55.440.24 18.050.08

fined as Ra= Pot/7c, Wherer, is the convective turnover time, predict the fluxes at the far-IR wavelengths in order to deter
which is a function of the spectral type (colour) (Noyes ét aiine whether or not the observed fluxes at those wavelengths
[1984,| Montesinos et al. 2001, Mamajek & Hillenbrand 2008yre indicative of a significant excess. Appendix C in E13 gjive
For six objects, the estimation &, was not feasible due to details on the photospheric models and the normalization pr
the fact that the calibrations do not hold for the values tifexi cedure to the observed photometry. In addition to the phetom
logR}, or B-V; in that case, lower limits of the rotation periodfry, Spitzer/IRS spectra of the targets, built by members of the
based on the values v&ini, are given. Cols. 10 and 11 show th®UNES consortium from original data from tigpitzer archive,
stellar agessyro andtyx computed according to gyrochronologyare included in the SEDs, although they have not been used in
and using the chromospheric emission as a proxy for the atie process of normalization of the photospheric models.

In Appendix A we give details of the estimation of the rotatio

periods and ages.

3. Herschel observations of the DUNES_DB

2.4. Multiplicity sources and data reduction

Table 4 lists the multiplicity properties of the objects ttlaae 3.1. PACS observations

known to be binaries. The importance of this informationre@tn As described by Matthews etlal. (2010), DEBRIS is a flux-
be underestimated, specially when the spectral types aidime  limited survey where each target was observed to a uniform
ponents are close —and herdéis small-and the binary is spec-depth (1.2 mJy beam at 100um). The observations of the
troscopic or its components have not been resolved individDUNES_DB sources were performed by the DEBRIS team
ally during a particular spectroscopic or photometric obston with the ESA Herschel Space Observatory using the instru-
from which a given parameter is derived. In many cases parament PACS. Further details can be found in the paper by
eters are assigned as representative of the whole systémuvi [Matthews et dl.[(2010). The main parameters of the observa-
reference in the literature to which componentthey refefhis tional set up used by DEBRIS are compatible with those used
has also an impact on the calculation of the correspondirgeinoby DUNES and described in E13.

photospheres that are used, after normalization to theal gtind

near-IR photometry, as baselines to detect potential srsest .

theHerschel wavelengths. Concerning the data given in Table #;2- Data reduction

this has to be taken into account for HIP 773V/(= 0.16), HIP  pata for each source comprise a pair of mini scan-map observa
442438 (1.83), HIP 61941 (0.04), HIP 64241 (0.68), HIP 7263@ns taken with the PACS 10060 waveband combination. DE-
(2.19), HIP 73695 (0.87), and HIP 75312 (0.37), as well as fBR|S and DUNES observations both followed the same pattern
those stars classified as “spectroscopic binaries” forwh@in-  for mini scan-map observations (see PACS Observer’'s Manual
formation on their components is available. Th_e properamsti Chapter 5), with minor dierences in the scan leg lengths @
of the components have been extracted from thipparcosand peBRIS, 10 for DUNES) leading to slightly dferent coverage
Tycho catalogues (Double and Multiples: Component solutionsjcross the resulting map areas for the two surveys, in addii
(VizieR online catalogug239h_dm_com). the diterent map depths. Theseferences are immaterial to the
The bottom part of Table 4 gives information about the stagpalysis presented here. THerschel PACS observations were
of the DUNES_DB sample withl < 20 pc that, at the time of reduced in the Herschel Interactive Processing Envirom (@h
writing this paper, have confirmed exoplanets. The mass &t 0). For the analysis presented here we used HIPE verion 1
the length of the semimajor axis of the orbit for each plamet aand PACS calibration version 45. Reduction was carried@lut f

given. lowing the same scheme as presented in E13. Table 6 shows a log
of the observations with details of the OBSIDs and the orr®u
2.5. Photometry integration times.

The individual PACS scans of each target were high-pass
Tables 5a-5d give the optical, near-IR, AKARI, WISE, IRASiltered to remove large-scale background structure, usighy
and Spitzer MIPS magnitudes and fluxes of the DUNES_Dmass filter radii of 20 frames at 1@@n and 25 frames at 16dm,
stars withd < 20 pc, and the corresponding references. Thisippressing structures larger thart @&d 102 in the final im-
photometry has been used to build and trace the spectral ages, respectively. For the filtering process, a regichradius
ergy distributions (SEDs) of the stars, that are, along witiround the source position in the map along with regions eher
PHOENIX/Gaia models (Brott & Hauschildt 2005), the tools tdhe pixel brightness exceeded a threshold defined as twice th
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Table 3. Parameters of the DUNES_DB stars witk 15 pc and 15 ped< 20 pc (only the fist stars are shown).

HIP Tet logg [FeH] Flag Lyq logR,, Ref Prot (d) tayro) thk
(K) (cmy®)  (dex) Lo) or lower limitt  (Gyr) (Gyr)
FGK stars <15 pc)
1599 5960 4.45 -0.17 S 1.224 -4.855 1 1401+ 0.97 2.20 4.03
3765 4977 457 -022 S 0.283 -4.852 2 3902+ 0.25 5.41 3.98
7751 4993 454 -023 S 0.304 -494 3
7918 5891 4.36 +0.06 S 1.405 -4.987 4 2110+ 0.12 3.56 6.36
7981 5189 452 -0.04 S 0.439 -4.912 2 3960+ 0.43 6.04 4.99
Table 5a. JohnsorV, B-V, CousinsV -1 and Stromgren photometry.
HIP V B-V VI b-y my C
(mag) (mag) (mag) (mag) (mag) (mag)
FGK stars <15 pc)
1599 423 0.5760.010 0.650.02 0.3680.003 0.17#0.004 0.3020.020
3765 5.74 0.8980.008 0.9%#0.02 0.5120.003 0.4230.002 0.25%0.004
7751 5.76 0.8880.400 0.930.02 0.512 0.421 0.262
7918 496 0.6180.001 0.6#40.03 0.3820.000 0.1980.005 0.34&0.011
7981 5.24 0.8360.008 0.880.01 0.4920.002 0.36%0.007 0.2980.006
Table 5b. 2MASS JHK; and ancillary JohnsodHKLL'M photometry.
HIP 2MASSJ 2MASSH 2MASSKg Qflag J H K L L’ M Refs.
(mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag)
FGK stars <15)
1599 3.0680.272 2.7380.218 2.7620.250 DDD 3.196 2.880 2.832 2.803 2.795 2.856 1,2,3
3765 4.36%#0.310 3.7220.230 3.6830.268 DDD
7751A 3.5580.270 D
7751B  4.0430.378 3.51@0.282 D D
7918 4.0080.262 3.7030.226 3.57#0.314 DDD 3.800 3.560
7981 3.8550.240 3.39%0.226 3.28%0.266 DDD 3.775 3.345 3.285

Table 5¢c. AKARI 9 and 18um fluxes and WISE W1, W3 and W4 photometry.

HIP AKARI WISE
9um 18um 3.35um (W1) 11.56um (W3) 22.09%um (W4)
(mJy) (mJy) (mag) (mag) (mag)
FGK stars <15 pc)
1599 419%28 10530 2.856:0.011 2.7880.019
3765 219915 519:8 3.37Q:0.039 3.4930.023
7751 3431198 89220 3.095:0.053
7751B 181@135
7918 228024 494:12 3.489-0.423 3.4620.012 3.4440.018
7981 27245. 586:39 3.274:0.479 3.3120.033
Table 5d. IRAS 12, 25, 6Qum andSpitzer/MIPS 24 and 7Qum fluxes.
HIP IRAS MIPS
T2um % 25um % 60pm %  24um  70um
(mJy) (mJy) (mJy) (mdy)  (mJy)
FGK stars <15 pc)
1599 3.1k10° 4 6.951C¢° 4 519+11 828
3765 1.5&10° 7 2645  26+10
7751 2.7&10° 5 6.55¢<10% 7 2314 22+4
7918 1.6%10° 5 3.8%10%* 8 28%6  25+11
7981 1.8%10° 7 6.3810%10 3347 48+9
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standard deviation of the non-zero flux elements in the map (dogarithmic units; in that calculation, the observed fluxeath
termined from the level 2 pipeline reduced product) werekeds wavelength involved in the normalization process was caoegpa
from inclusion in the high pass filter calculation. Regiortee- with its corresponding predicted flux. The normalized model
nal to the central 30that exceeded the threshold were tagged bg S, (1) was permitted to move up and down a quantity.
source to be avoided in the background estimation phasesof Tihat value ofo- was then translated into individual —linear— un-
flux extraction process. Deglitching was carried out usimg tcertainties of the fluxes;(S, (1)), at the relevantierschel wave-
spatial deglitching task in median mode and a threshold @f 10 lengths. The typical uncertainty in the photospheric préaols
For the image reconstruction, a drop sipé{frac parameter) derived from a change af50 K in Tt for a model with 6000 K
of 1.0 was used. Once reduced, the two individual PACS scamounts~0.9% of the predicted flux density. It has not notice-
in each waveband were mosaicked to reduce sky noise and flje dfects in any of the calculations.
press 1f striping dfects from the scanning. Final image scales We consider that an object has an infrared excess at any of
were 1’ per pixel at 10Qum and 2’ per pixel at 16Qum, com- the PACS wavelengths when the significance:
pared to native instrument pixel sizes of ‘3fr 100 um, and
6.4" for 160um.

PACS/(4) - S,(4)

) (o(PACS,(1))2 + o(S,(1)2)¥/2

Y > 3.0 1)

4. Results
although in some cases the complexity of the fields makeg it di

The extraction of PACS photometry of the sources analysedsig|t to ascertain whether an apparent clear excess bakdd so
this paper follows identical procedures as those in E13t.Seg the value of . is real or not.

6.1.1 of that paper contains a very detalled descrlpt_lo_mef t' The values ofv100 and y160 are listed in Table 7 along with
procedures to carry out the flux extraction. Summarizing flyne status “Exceglo excess” or “Dubious” in the last column,
densities were measured using aperture photometry. Iftageé jerived hoth from those numbers and a careful inspectioneof t
was consistent with a point source, then an aperture appteprjg|qs.

to ma>/<|m|se the signal-to-noise was adopted (e85 100um, In addition, PACS 7@m and SPIRE photometry from the lit-
and 8 at 160um, see E13). Regarding extended sources, Wy re were included for HIP 61174, HIP 64924 and HIP 88745,
refer the reader to Sect. 7.2.3 of E13, where the criteriasess ;.4 pacs 7Qim photometry for HIP 15510. The fluxes and the

whether the 8 flux contours in the 100 and 16@m images . rresponding references are given at the bottom of Table 7.
denote extended emission are described.

The background and rms scatter were estimated from the
mean and standard deviation of 10 square sky aperturesimacet.1. Stars with excesses
random around the image. The sky apertures were sized to h&}/te ful vsis of th ding i d
roughly the same area as the source aperture. The locafithes o er a caretul analysis of the corresponding images anet sur
sky apertures were chosen such that they did not overlapghéth
source aperture or any background sources (to avoid coméam ; , i
tion), anc?lay within 6(); of th(gl source positiorg (to avoid higher‘; havingy 100 andor y160>3.0. They are listed in the upper half

. ) ! f Table[8.
noise regions at the the edges of the image). ot 1ai
S Eight sources show excess at both 100 and #60these are
Measured flux densities in each PACS waveband were cpr-
rected for the finite aperture size using the tabulated elecir Pip 15510, HIP 16852, HIP 57757, HIP 61174, HIP 64924, HIP

; : y 71284, HIP 88745 and HIP 116771.
energy fractions given i 14), but have nerrbe '
colour correcteli A point-source calibration uncertainty of 5%_ W0 sources, HIP 5862 and HIP 23693, show excess only
was assumed for all three PACS bands. Note that aperture 00um and fluxes at 160m _shghtly above the photospheric
rections valid for point sources have been also appliedstadise ux but not large enough to giveieo > 3.0. Consequently they

o : ; t a decrease in their SED fior 100um, similar to those
of extended sources. This is obviously an approach, bubitlsh Pr¢Sen . pm,
be valid as long as the aperture size is larger than the exten three stars in DUNES_DU (HIP 103389, HIP 107350 and HIP

e e : : 14948). An extensive modelling of these three objects was d
source. This criterion has widely been used, without anyaapp m . ; '
ent inconsistency, in other works, €.g. Wyatt et/al. (20026 ?8/62 g H|b|%_Q1|%é):gand their conclusions can be appliddi B
Vir, Duchéne et 21[(2014) foy Crv,[Roberge et all (201.3) for 49 an :

Cet HIP 113283 shows excess only at 1@én, therefore it
- - [ Id-disc candidate as those discovered and modelled by
Table 7 lists the PACS 100 and 16fh photometry and¢ S8 €0 .
" = 201 8, Krivov et al. (2013) and Marshatk
uncertainties for the sources of the DUNES_DB sample WI‘- 1).El 13) 1
d < 20 pc, identified as the far-IR counterparts of the optic: )

stars. Uncertainties include both the statistical andesyatic __ Among the 11 sources with confirmed excesses, five have
errors added in quadrature; the uncertainty in the calimas P€en spatially resolved. They are marked with an aster-

5% in both bandd (Balog etlal, 2014). Quantities withoutmsrro'SK in Tables 7 and18. Four of them were already known,
in the PACS160 column correspond to- 8ipper limits. In the namely HIP 15510 (Wyatt et al. 2012, Kennedy €t al. 2015), HIP

: © 61174 (Matthews et al. 204.0,Duchéne élal. 2014), HIP 64924
columns adjacent to the PACS photometry, the photosphesic p6 y
dictions,S, (1), with the corresponding uncertainties, are givemlz) and HIP 88745 (Kennedy et al. 2012).
The fluxesS, (1) are extracted from a Rayleigh-Jeans extrapola-_ 1 Ne fifth extended source found in this work is HIP 16852.
tion of the fluxes at 4@m from the PHOENIXGaia normalized A 2-dimensional Gaussian fit gives fu"'/W'd”lS at half-maxim
models. The uncertainties in the individual photosphetigdt (FVWHM) along the principal axes of 7:%8.5"at 100um, and

were estimated by computing the totabf the normalization, in 12-2"x10.5"at 160um, where those of the PSF along the same
directions at each wavelength are '6<%.8’and 11.8x10.9’,

9See PACS Technical Notes PICC-ME-TN-038 and PICC-ME-TNespectively. This implies that the source is marginalsoreed
044. at 100um. Thus, HIP 16852 is similar in terms of angular size
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Table 7. PACS flux densities for the DUNES_DB stars witk 15 pc and 15 ped< 20 pc (only the first stars are shown).

HIP HD PACS100 S100 Y0  PACSI160 S160  xie0 Status
(mJy) (mJy) (mJy) (mJy)

FGK stars <15 pc)
1599 1581 33.282.35 30.08 0.19 134 29.0233.46 11.7%0.07 499 Dubious

3765 4628 19.481.93 15.840.36 183 <338 6.19 0.14 No excess
7751 10360 11.9%1.70 12.3320.21 -0.26 < 5.00 4.84+ 0.08 No excess
10361 10.6& 1.68 14.98 0.26 -2.49 < 5.00 5.82: 0.10 No excess

7918 10307 14.381.75 16.2%0.25 -106 10.3%3.17 6.3 0.10 127 Noexcess
7981 10476 20.181.91 20.05%0.21 Q07 7.8%2.05 7.830.08 Q002 No excess

to HIP 15510, which was also marginally resolved at 160by Information of some of these sources has been already re-
Kennedy et al[(201Ej. ported in other works. Gaspar et al. (2013) compiled a cgtado

Among the excess sources, planets have been detedktfpitzer/MIPS 24 and 7Qum, andHerschel/PACS 10Qum ob-
around HIP 15510 (Pepe etlal. 2011), and HIP 64924 (Vogt et servations that includes the stars analysed in this pajmey T
2010), see details in Table 4. confirm excesses for seven out of the 11 stars listed at theftop

In addition to the excess sources, nine more objects haye Table[8, the exceptions being HIP 577%{d= 1.01) and HIP
andor y1e0 > 3.0 but are labelled in Table 7 as “Dubious” be71284 {100 = 3.35, but no MIPS data available); HIP 113283
cause of the complexity of the fields that makes an unambiguasi obviously labelled as “no-excess” by these authors srau
measurement of the fluxesfid¢ult. They are listed in the lower they did not analyse the observation at 160, the wavelength
half of Tabl€8. These are HIP 1599, HIP 36366, HIP 44248, Hihere we detect an excess. For HIP 116771 they do not provide
37279, HIP 59199, HIP 61941 (all of them F-type), HIP 72658 e PACS 10@:m flux and the star is catalogued as a non-excess
HIP 73695 (binaries with a primary of G-type) and HIP 77253ource according to the MIPS 7Z@n (y70=1.77).

(G). [Chen et &ll.[(2014) analysed and modelled the SEDs of 499

In Table[8, we give the results fdg, estimated from black targets that shovBpitzer/IRS excesses, including a subset of
body fittings, and the fractional luminosity,s/ L. computed by 420 targets with MIPS 7@m observations. They found that the
integrating directly on one hand the black body curve that beSEDs for the majority of objects-(66%) were better described
fits the excess, and on the other, the normalized photosphesing a two-temperature model with warfysi~ 100— 500 K)
model. Values are given both for the stars with confirmed aaed cold Tqust~ 50— 150 K) dust populations analogous to zodi-
apparent excesses. Typical uncertainties in the black-ted- acal and Kuiper Belt dust. Four of their excess sources factwh
peratures arel0 K. For all the stars, apart from HIP 61174, theve also find an excess in the far-IR appedrin Chenlet al. (2014)
data involved in the black-body fittings are only the PACSd-ar{VizieR online catalogue/8pJS211/25): HIP 5862, HIP 23693
SPIRE, if available- flux densities. For HIP 61174, the fitte t and HIP 64924 are modelled with two-temperature fits, thd col
warm black body includes all the ancillary photometry beswe components havin@qust= 94+8, 51+ 7 and 54: 10 K, respec-

10 and 3Qum (WISE W3 and W4, Akari 18, MIPS 24, IRAS 12tively, whereas HIP 16852 is reproduced by a one-temperatur
and 25) collected by us and listed in Tables 5¢ and 5d. fit with Tgust = 100+ 6 K. The single black-body fits for those

The values of the fractional luminosity that appear in the tatars (see Tablg 8) are 96, 82, 50 and 87 K, respectivelyhwhic
ble for HIP 5862 and HIP 23693 correspond to modified blaclo not deviate much from the determinations by Chen et al.
body fits to all the points showing excess, however, those fits [Moro-Martin et al. [(2015) also reported the detectimm-
have been used just to integrate the excess fluxes, sincedétection of dust around stars of the DUNES and DEBRIS sam-
values ofg —the parameter modifying the pure black body iples, based solely on their measurements otHbeschel/PACS
(Ao/A)P— are unreasonably high in both cases, of the order 260um fluxes. Eight out of the 11 stars we claim as having ex-
~6.0, making a physical interpretation veryiitult; most prob- cess match their positive detections, the exception beitiy H
ably a two-ring disc would be more adequate to model those t&@757 for which they find a100 = 2.43, and HIP 113283, for
cases. The black body radii computed according to the expredich we only detect excess at 1@, as pointed out above;
sion HIP 88745 does not appear in their sample.

Since the observed excess emission of some disc candidates
2 | \12 is relatively weak, one cannot exclude the possibility ofi-co
Reg =( 278 ) (_*) (2) tamination by background galaxies (E13. Krivov €tal. 2013)
Tes(K)/ \Lo [Sibthorpe et &1.[(2013) carried out a cosmic variance indepe
. : ent measurement of the extragalactic number counts using
(see e.g. Backman & Paresce 1993) are also included in thegﬁCS 100um data from the DEBRIS survey. To estimate the

ble. Erobability of galaxy source confusion in the study of dsbri

fimed and dubious excesses, respeciively, I blue we hake pfioCS: Table 2 o that paper gves the probabilies of orekba
ted all the photometry availat;le below 7@, in red the PACS round source existing within a beam half-width half-mantim

—and SPIRE for some objects— fluxes, in black the model pho
sphere normalized, and in green the black body fits to thessxcq

adius (3.4for PACS 100, 5.8for PACS 160) of the measured
Burce location for a representative range of excess flugiden
ies.

AN inspection of the image at 7@m from the 7¢160 waveband We have computed the excess flux densities at 100 and 160
combination, that has not be used in this work, shows thatl8852 is um for the 11 discs in Tab[g 8. The smallest values at each wave-
also extended at this wavelength. length occur for HIP 15510 (8.0 mJy) and HIP 113283 (7.8 mJy).
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Table 8. Black body dust temperatures and fractional dust lumiressit

. T T T T for the DUNES_DB stars with excesses.
107° F —
. 1 HIP HD SpT Tes Res  Lausy/L.
R ] (K)_(au)
N I e w ot 1 . .
3 . :'. ‘e £ gene Stars with confirmed excesses
< 107 | R % - 5862 7570  F8V 96 12 2x10°
C . . X.X;i&?(x w 15510* 20794 G8V 32 60 B8x107
C . Txox ] 16852* 22484 F9V 87 18 8x10°
i | . | . .I . | 7 23693 383220 FZ;V 2@ 1610 .éx 1g$
57757 1 7 F8V 1 Bx 1
4000 5000 6000 7000 61174* 109085 F2V 40 107 .2x10°®
Ter (K) 64924* 115617 G5V 50 28 .2x10°
s L L I L L B 71284 128167 F3V 111 11 Ax 10°°
107 & . E 88745* 165908 F7V 45 52 1x10°
C . o ] 113283 216803 K4Vp - - <20x10°©
. i o ,. . . " ] 116771 222368 F7V 51 54 Ax 10
< I LA A
7 I I e LY tin Stars withy100 andor y160> 3.0 considered dubious excesses
= 100 | e T e o 1599 1581  F9V 18 264 8x107
E e . % x% S o X Z >§<. X ] 36366 58946 FO V... 21 405 Bx 1077
Lx . X ‘ ] 37279 61421 F5 IV-V 113 16 Hx 10
|||| 44248 76943  F5V 27 243  .@x107
5 10 15 20 59199 105452 FOIV-V 21 358 8x 1077
61941 110379J FOV... 30 248 Bx 1077
d (pe) 70659 131156 G8VK4V ~40 40  29x 10
5 T L 73695 133640 G2¥G2V 23 182 17 x 106
107 F : E 77257 141004 GOV 33 102 .Gx107
. . ';.,_ - X i Notes. * denotes that the source is extended. Modified black bodies
< | Seye %, e | were fitted for HIP 5862 and HIP 23693 to compute these exsgsse
B ':'?i% «* R text for details); theTgg listed in the table correspond to pure black
= 108 o %%, - bodies fitted excluding the PACS fluxes at 1@, the corresponding
o - K3 ° 3 Lus/ L. for those temperatures being22 x 106 and 442 x 1076 re-
C o TR e . ] spectively. For HIP 61174 two black bodies were fitted to tlaerwand
r .>‘ * b cold excesses, the warm excess correspondsTg & 300 K, which
i il i i ] impIie_sLdusT/L*=1.65>< 104. For HIP 113283 —a cold disc candidate—
there is only one excess flux density at 160, therefore a black body
10 100 1000 fitis not feasible; the value in italics for the upper limitlof,s/L. is just
S100 (mJdy) orientative and would correspond to a black body of 20 K ndizad

to the flux at 16Qum.

Fig. 4. Upper limits of the fractional luminosity of the dust for then-
excess sources of the DUNES_DB (crosses) and the DUNES_@8)(d This implies the following probabilitie®(i) of havingi fakes
samples within 20 pc, plotted against titeetive temperature, distancejn the sampleP(0)=55%, P(1)=33%, P(2)=10%, P(3)=2% and
and stellar flux at 10am. Violet, green and red colours represent F, @(4):0_3%_ For 16Q:m, the chance of coincidental alignment of
and K stars. See text for details. a single source is 2.9%, which impli€$0)=21%, P(1)=33%,
P(2)=26%, P(3)=13% andP(4)=5%. Eq. (2) of the paper by

These values imply the probability of coincidental aligmne ..(2013) and the matrices provided in thatkkwor
with a background object of 0.2% and 1%, respectively. Sin¥re used for computing these estimates. _
the excess flux densities are larger for the remaining tartfee ~~ As we pomted_out, five out of the 11 excess sources found in
probabilities for them are obviously lower. this work are spatially resolved, therefore we can congiuem

In the case of a survey, it is more relevant to ask what is tBg real debris disc detections. According to the resultseltbe
probability that one or more members of the sample coinci§Bances that the remaining six sources were all contandgte
with a galaxy. We have computed the medianuncertainties — Packground galaxies are 0.003% and~ 0.4% at 100 and 160
only considering the rms of the measurement, not the caiitora «M, respectively.
error— of the PACS 100 and 16n fluxes for the set of 54 stars
of the DUNES_DB sample within 20 pc, the results be!ng 1.6, stars without excesses
and 3.18 mJy respectively. Assuming fluxes for potentiakbac
ground sources of three times these@alues at the correspond-Fig. B.3 shows the SEDs of the DUNES_DB stars within 20 pc
ing wavelengths, we obtain at 1@@n a chance of coincidentalwithout excesses. In Figl 4 ther3upper limits of the fractional
alignment for a single source in a sample of 54 stars of 1.1%minosity of the dust for these sources are plotted as esoss
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against the #ective temperature, distance and stellar flux at 1@@cts the fact that the extrapolation of the model photosgsi®
um. For the sake of completeness, the non-excess DUNES_fld PACS bands using a Rayleigh-Jeans approximation does no
sources within 20 pc have been also added (dots, see Fig. 8 ke into account the decrease in brightness temperatsrEist
Table 12 of E13). Violet, green and red colours represent F,u@ that occurs in late-type stars, and therefore overestisribe
and K stars. The dubious sources are not included. The uppbotospheric emission around that wavelength. That wasttir
limits have been computed using the PACS 1@0flux densi- observed using DUNES data far Cen A (Liseau et al. 2013)
ties in the expression (4) by Beichman €t al. (2006), withpa reande Cen B (Wiegert et al. 2014). Note that the stars in the red
resentativel g st=50 K. histogram withy100 < 3.0 are those considered as harbouring a
The plots in Figl# confirm and extend what was already see@ld disc, the excess being present only at 460
in E13. The upper panel shows that the upper limits tend to de- The fact that the standard deviation of the distribution
crease Withl ¢, the middle panel shows that for a given distancdeparts from 1.0 —the expected value assuming a normal
the hotter the star the lower the upper limit, and the lowergba distribution— poses a problem already encountered in, EIR
shows that for a given predicted photospheric flux, which dend Marshall et all (2014). One potential origin of this cbbé
pends both on the spectral type and the distance, the upper khe underestimation of the uncertainties either in the PAGS
its increase with decreasingfective temperature. The generagkm flux or in the photospheric predictions —or both— that would
trend of thelgus¢/ L. upper limits decreasing with the stellar temhave the #ect of increasing the absolute valuesyabo, since
perature is expected just from pure black-body scalingidens the term containing the uncertainties is in the denomirittive
ations and the construction of the DUNES survey. Finer tietaidefinition ofy, (eqn[1). The distribution of100 would become
however, depend on the particular depth achieved fferdint broader, and- would increase. We have done the experiment of
spectral types and each individual observation. computing the mean, median andfor the non-excess sources
The lowest values of the upper limits for the fractional luconsidering only those stars with values-62.0 < y100 < 2.0,
minosity reached are aroundd.0 x 10”7, the median for each the goal being to test the central part of the distributione T
spectral type beendx 107, 1.4 x 10°® and 22 x 1078 for F, results for the three quantities for this subset of star8 @lo-

G and K stars respectively; the median for the whole samplel§§ts) are-0.28 (mean)-0.34 (median) and-=1.02 (Gaussian
1.4% 107, curve plotted in cyan in Fidl]5). This shows that the problem i

more complex than dividing the stars into two bins of “extess
and “non-excess”. There must be a spectrum of values with an
increasing contribution from dust to the total measurenient

. the non-excess sample until it hits a threshold and becomes a
excess value, that has been set in practicg,te 3.0. This can
have the fect of a departure of the full distribution from normal,
while narrowing the interval of100, €nsuring that we deal with

a more conservative definition of non-excess sources, seems
4 have the fect of approaching a normal distribution.

40 — " Non excess

- Excess

30 |-

5. Analysis of the full DUNES sample

Number of stars
V)
o
I

In E13 some conclusions were drawn based solely on the
DUNES_DU subsample. In this section we will comment on the

10 1= n relevant results that are derived from the analysis of theyete
L i DUNES_DU+ DUNES_DB sample, both witld < 15 pc and
d<20 pc.
O 1 1 1
-5 0 5 10 15 >20 o
X100 5.1. Excess incidence rates

. . . - Table 9 shows a summary of the excess incident rates in the
Fig. 5. Plotted in black, the histogram of the 1Q@n significance :

X100 for the non-excess sources of the merged DUNES DU aEIOUNES—DU' DUNES_DB, an_d the full sample. In particular,
DUNES_DB samples withl < 20 pc (dubious sources of both samplei1€d<15-pc subsample contains 23 F, 33 G and 49 K stars. The
are not included). A Gaussian with= 1.40, the standard deviation of InCidence rates of excesses are 0.26 (6 objects with excesse

the y100-values for those sources, is plotted in blue. In cyan, wevsno Of 23 F stars), 0.21 (7 out of 33 G stars) and 0. 20 (10 out of
Gaussian withr = 1.02, corresponding to the subsample of non-exced® K stars), the fraction for the total sample witk 15 pc be-
sources with-2.0 < y100 < 2.0. In red, the distribution of100 for the ing 0.22 (23 out of 105 stars). Those percentages do not ehang

excess sources is also displayed. This figure is an exteogléig. 6 of significantly if we consider all targets withid < 20 pc. We

E13. See text for details. also give the 95% confidence intervals for a binomial propor-
tion for the corresponding counts according to the presorip
In Fig. @ histograms of the significanceioo for the bylAgresti & Coull (1998).

non-excess (black) and excess (red) sources of the mergedAs specified in Sedt. 4.2, the median of the upper limits of the
DUNES_DU and DUNES_DB samples with< 20 pc are plot- fractional luminosities per spectral type ar8%107, 1.4x10°°

ted. For the non-excess sources, the mean, median andrstanaiad 22 x 10°° for F, G and K stars, respectively. As mentioned
deviation of theyigo-values are-0.23,-0.33 and 1.40, respec-in E13, these numbers improve the sensitivity reachegpityer
tively. A Gaussian curve witlrr = 1.40 is also plotted. Theseby one order of magnitude. Our results are to be compared with
results are an extension of those already presented in Béct.those found by Trilling et all (2008) (see Table 4 of their@ap
and Fig. 6 of E13, and are quantitatively very similar. Thi#tshwhere the incidence rates of stars with excess atni0as mea-

to the peak of the distribution to a negative valug af likely re-  sured bySpitzer/MIPS, are 0.18, 0.15 and 0.14 for F, G and K
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Table 9. Summary of stars per spectral type in the DUNES_DU and DUNIEESsamples and frequency of excesses.

= G K FGK
Sample T Eomomenal T E oasointonal T E osopinterval T E oo intenal
<15pc DUNES_DU 4 2 [0.105';?(()).85] 195 [0.%%.49] 43 9 [091'%-10.35] 66 16 [8'125‘,1-0.36]
<20 pc DUNES_DU 19 4 [o.()Oé-ZC)l.44] 50 11 [0.(1).32-%).35] 54 10 [091'3?0.31] 123 25 [8'124?-0.28]
<15pc DUNES_DB 19 4 [o.ooé-zc}.44] 142 [0.8'31-?).41] 6 1 [09(51-70.58] 39 7 [86130.33]
<20 pc DUNES_DB 328 [0.103',-2342] 16 2 [0.8'21-?).37] 6 1 [0%1-70.58] 5 11 [81220-0.33]
<15 pc DUNES_DU-DUNES_DB 23 6 [0_102'-23 s 87 [0_(1)'02_%)_38] 49 10 [091'%(-)0.3 4 105 23 [8'1252_0_31]
<20 pc DUNES_DUDUNES_DB 51 12 [0.104-251. g7 6613 [0_2'22;%_31] 60 11 [091'3?0_30] 177 36 [8'12580_27]
<15 pcHipparcos 23 6 [0.102'-25.47] 429 [0.101.-20%36] 89 18 [0.1%-%(.)30] 154 33 [0.1%-2&29]

Note: “T” and “E” mean “Total” and “Excess”, respectively.

stars respectively. The variation of the incidence ratéis spec- tion limit of Lgysy/ L. ~4x107. The shape of both distributions is
tral type is likely directly related to the dependence offifae- roughly the same in the rangetx10°-3x107°. A straight line
tional luminosity withTeg (see Figlh). (in red) fitted to the bins of our cumulative histogram in treat
As we showed in Sedf2.2, the merged sample @it 5 pc gion would predict a larger incidence of excess@s35, at frac-
analysed in this paper is complete for F stars, almost campléonal luminosities of 10”. A very similar prediction { 0.32) is
for G stars, whereas a number of K stars are lost from the p@ptained from the cumulative histogramlby Bryden et al. €00
ent set of thédipparcos catalogue from which the final DUNES  The fact that theSpitzer/MIPS andHerschel/PACS distribu-
sample was drawn, the reason being the observational admtstrtions are close to each other in the overlapping range of-lumi
imposed (background contamination, see $ect. 2.1). Irotlie | nosities is more than a simple consistency check. The simila
est row of Table 9, we give the expected total number of statg might indicate that the dust temperature does not caieel
of each spectral type in theipparcos catalogue wittd <15 pc  with the dust luminosity in that range. Indeed, the dust-frac
that would show excess, under the assumption that the theiVi tional luminosities im 06) were based eithre
excess frequencies are those obtained from the full DUNES saa single 7Qum measurement or on a combination of;a4 and
ple; the numbers that are extrapolations for the G and K atars 70 um fluxes. The dust luminosities in this work were derived
written in italics. The total incidence rate of excessedtieHip-  from fluxes at longer wavelengths, basically from @@, 100
parcos subset, namely.21:22%, does not change with respect tgm, and 16Qum PACS fluxes. For simplicity, let us assume that
the DUNES result, szg-gg, the confidence interval being ob-the Spitzer luminosities were based solely on auitDflux and
viously slightly narrower. Since bothCet ande Eri are within the Herschel ones on a 10 flux only. Under this assumption,
15 pc and have debris disds_(Lawler éflal. 2014, Greaves etth& fractional luminosity is directly proportional to thetlat 70
[2014), should these sources be included in the statistiesotal «m or 100um (see eqn. 3 in Bryden etlal. 2006). Next, it is ob-
incidence rate of excesses withirc 15 pc would be (}2:{8-83 vious that the F7#100 ratio decreases with the decreasing dust
(25 out of 107 objects). ’ temperature. Should the discs with lower fractional lursities

The results on the incidence rates of excesses from PARESYystematically colder, the FFLOO flux ratio would decrease
data allows us to push the distribution found from MIPS dat¥ith the dust luminosity. This would make the histogram liase
whose minimum detection limit wagqus/L. ~ 4 x 106 ©ON F70 flux flatter and converse_ly, the hl_stog_ram ba_sed on the
(Bryden et al[ 2006), down to minimum detections arount 4F10(_) flux ste(_eper: In the opposite case, i.e. if the dlscs_wf lo
10°7. Fig.[8 shows a cumulative distribution, plotted in black, dractional luminosity were systematically warmer, the osie
the frequency of excess detections from PACS data as a fuf@uld be true. In either case, the slopes of the two histogram
tion of the fractional dust luminosity. The steepness ofdree Would differ, but this is not what we see in Fig. 6; instead, they
tribution decreases at luminosities lower thad x 10°6. The are nearly the same in the4x 107°~3x 10°° luminosity range.
extrapolation of a straight line (in green) fitted to the bats Therefore, the dust temperature should be nearly the saraé fo
the left of that value predicts an incidence of excesse®5 at discs with the dust luminosities in that range.

Laust/ L. =107/, the current estimate of the Kuiper-belt dust frac- What implications might this have? The dust temperature is
tional luminosity (Vitense et al. 2012). Plotted in cyare ttu- directly related to the disc radius. Assuming that the ayestel-
mulative distribution of the frequency of excesses deriveth lar luminosity of all stars with discs in that fractional limosity

the results shown in Tables 2 and 3 of Bryden et al. (2006) (fdnge is nearly the same, the fact that the dust temperades d
excesses out of 73 stars) is also included in Eig. 6; these waot depend on the dust luminosity would automatically mean
obtained fronBpitzer/MIPS observations at 7@m, with a detec- that the disc radius does not depend on the dust luminositgrei
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This would imply that it is not the location of the dust-prathg radius estimateRy,s, according ta_Pawellek & Krivov (2015),
planetesimals that primarily determines the disc dussinks respectively, for the same sys%.n

stead, the disc dustiness must be set by other players ilyshe s The discs above the diagonal straight line would be cir-
tem, e.g. by the dynamical evolution of presumed planetsén tcumprimary, those below the line circumbinary. The greyaare
disc cavity. roughly marks the discs that are not expected to exist as they

The bottom line of this analysis is that the flattening of thwould be disrupted by the gravity of the companion (assum-
distribution at low values ofqusy/L., provided by the results of ing the true distance to be close to the projected one). Tikere
the Herschel observations, decreases drastically the predictiof@ any apparent reason why all the red symbols, which corre-
of the excess incidence rate at luminosities0~’ compared to SPond to stars in the DUNES_DB sample, lie in the “circumbi-
those obtained from MIPS results. nary” region. The ranges of the disc radii in DUNES_DU and

DUNES_DB are similar, it is only the distributions of the bi-
nary separations that arefidirent (more wide binaries in the
L e I DUNES_DU sample); whether one finds a wide or a close bi-

0.35 - T nary among the excess sources in one or another sample seems
2 \ to be purely accidental.
\
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Fig. 6. Cumulative distributions of the frequency of excessesinbth Fig. 7. Projected binary separation plotted against disc radiuexXoess

in this work (black) and those obtained froBpitzer/MIPS results sources in those stars catalogued as binaries. Red andynhbels rep-
[[2006) (cyan), both plotted against fractiahsst lumi-  resent objects studied in this work and in E13, respecti@dyares and

nosity. The green straight line is a fit to the values of thejiencies diamonds are confirmed or dubious excesses. Filled and gpenots

at the less steep part of our cumulative distribution. Theagwlation represent the value d&gg andRy,s (see text for details). The inverted

down to 107, the current estimate of the Kuiper-belt fractional lunsino triangles at the bottom represent the binary HIP 77257 fdchvthe

ity, gives a prediction for the incidence rate of excesses @25. The separation is not known.

extrapolation from a straight line, plotted in red, fittedhe steeper part

of the distribution, that would mimic the MIPS results, giva higher

prediction~ 0.35. The prediction frorh Bryden etldl. (2006) distribution,

from the blue straight-line fit, is 0.32. See text for details. 5.3. Debris discs/metallicity

In Fig.[8, the fractional luminositietqusy/L. (for the excess
sources) and the upper limits (non-excess sources) foruthe f
DUNES sample withd <20 pc, are plotted against stellar metal-
licity. It is interesting to note that whereas above the mean
. . : . - etal abundance of the whole sample,/MHgea=—0.11, we
Fig.[d shows the projected binary separation versus d'SOS".’K{'n d a wide range of values of the ffact{ﬁarﬁa_minosity cov-

for excess sources in those stars catalogued as binaries in_[: : :
ble 4 of this work (red symbols) as well as those in E13 (Te_lng more than two orders of magnitude, the discs aroums sta

. ith [Fe/H] below —0.11 seem to show a much narrower inter-
ble 16 of that paper, blue s_ymbols). Squares and dlamo_n_ds VA of Lgust/L., around~ 10-°. Two statistical tests performed on
resent confirmed and dubious excess sources, respectiely; usv '

anales mark the spectroscopic binary HIP 77257 which hasthe data, namely the Kolmogorov-Smirnov and the Anderson-
9 p P y AiF g [94rling, state that the result is not statistically sigrific there-
unknown —but presumably small- separation. Filled and open

symbols connected with an arrow represent the black-bagty di  Assuming a composition of astrosilicate (50%) and ice (50%)
radius,Rgg computed using eqnJ(2) and a more realistic dig42 (L./Ls) %%, Ryust= I' Res.

5.2. Debris discs/binarity
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107 | | “ | — 5.4. Evolutionary considerations
i 1 } . ] Fig.[9 shows a plot of lo&,,, against B-V) for the DUNES stars
i 1 i within 20 pc, plotted as cyan squares. The stars with exsesse
10 3 -‘,‘ B . E are plotted as diamonds with sizes proportional tolggy/L..
3 Foy - | } . " ] The regiqns separating “very inactive”, “inactive”, “acl a_nq
S0t L = . N 2 - ] “veryactive’ stars, proposed by Gray et al. (2006) (see fFigi
F g . ! P * E 4_), are also |nd|cat_ed. This diagram isa qualitative evohary
r s U e PR ] picture of FGK main sequence stars in the sense that as tise sta
10°° L MR T S R }i 2 @ X xaox ] evolve, their rotation rates decrease as a consequencgof an
g " T KO B T E lar momentum loss and therefore, their levels of chromasphe
C v | ] activity also decrease (see €.g. Skumanich (1972), Noyas et
107 ! ! u ! ! (1984) | Rutten(1987)).
-0.6 -0.4 -0.2 0 0.2
[Fe/H]
T T T T T T
Fig. 8. Fractional dust luminositiekgs/L. for the DUNES_DU and 36
DUNES_DB stars with excesses (squares) aad20 pc (Table 14 of _as | |
E13 and Tablé€l8 of this work), and upper limits for the nonessc
sources (crosses), all of them plotted against metalliffg/H]. F, 4 a‘;jfge

G and K stars are plotted in violet, green and red. The shashed
vertical line marks the mean metal abundance of the whole- sam _,o| ..o

ple, [FgH]=-0.11, whereas the long-dashed line marks the median, Q <>

[Fe/H]=-0.095. The horizontal lines mark the means (solid) of the frac- _4.4 | & _
tional luminosities for the debris discs of stars showingess, with _ % S @ © Active
[Fe/H]< —0.11 and> —0.11, and plus and minus their standard error& _s6 |- <2> -

(dotted), defined as-/+/n, whereo is the standard deviation; these &

computations have been done over the values otlgg(L.). -4.8 ; & -

Q‘ <> Inactive
cr s B

&
szl O —
Very
_ | ! inactive
fore a larger sample would be needed to confirm or discard this o &
trend. -56 .
1 1 1 1 1 1
0.4 0.6 0.8 1 1.2 1.4 1.6
|Greaves et al| (2006) and Beichman etlal. (2006) found that B-V

the incidence of debris discs was uncorrelated with metili

these results being confirmed MLMaLd_Oﬂad_O_éﬂ_aL(Qlﬂl_ZJ)Zoﬁg_ 9. Adiagram logR;,, — (B-V) showing the stars of the full DUNES

who found no significant dierences In.metaIIICIty, individual sample withd < 20 pc (cyan squares). The stars identified to have far-
abundances or abundance-condensation temperature end$g excess in E13 and in this paper are plotted as diamondsavsitbe

tween stars with debris discs and stars with neither deloris Ryoportional to the value of the fractional dust luminositygrey, in the
planets. However, Maldonado ef al. (2012) pointed out thexet background, the samples of datalby Henry &fal. (1996} any Gral.
could be a deficit of stars with discs at very low metallictie(2006).

(-0.50 < [Fe/H] < -0.20) with respect to stars without de-

tected discs. A recent work by Gaspar et al. (2016), where the Out of the 177 stars of the DUNES sample with< 20
correlation between metallicity and debris disc mass idist) pc, 175 have lo§, data; 119 objects (25 showing excesses,
confirmed the finding by Maldonado et al. (2012) of a deficit &1.0%) are in the region of “inactive” or “very inactive” sta
debris-disc-bearing stars over the rangk5 < [Fe/H] <-0.2. logR},, < —-4.75, “old” objects, whereas 56 (11 with excesses,
Out of the full sample analysed in this paper, 166 stars have d9.6%) are in the region of the “active” or “very active” star
termination of their metallicities, all of them are plottedFig. logR, > —4.75, “young” objects, therefore, the incidence of
[8; the number of stars with excesses at both sides of the mediabris discs is similar among inactive or active stars.

metallicity, [F&H]mediar=—0.095, is 16 ([F&H]< —0.095) and 20 The uneven distribution of stars below and above the ac-
([Fe/H]> —0.095), i.e. an slighly lower proportion in the low-tivity gap is more apparent if we use large samples of field
metallicity side. Considering an average uncertainty-6f05 FGK stars to check the relative abundance of active and inac-
dex in the metallicities, that could move objects from onth® tive objects in the solar neighbourhood. Two catalogues hav
other side of the boundary marked by the median, we can cobeen used to ascertain this point: Henry éetlal. (1996) ogiielo
the number of debris discs around stars with metalliciteger contains 814 southern stars within 50 pc; most of them were
than [F¢H] megian— 0.05 and higher than [Fel] megiant 0.05, the chosen to be G dwarfs. From tmt al. (2006) catalogue,
results being /B3 and 1883 objects respectively. The fractionsvhich contains stars within 40 pc, we have retained those FGK
are 0.138-89 and 0.188-(1)‘7), respectively, with the uncertaintiesstars with luminosity classes V or V-1V, amounting 1270 ob-
correspohc?ing to a 95% confidence level. Although this tésul jects. The stars of both surveys have been plotted as greyaso
still not statistically significant, it points in the sameatition in Fig.[d. The bimodal distribution in stellar activity firabted

as the ones hinted by Maldonado et al. (2012) and confirmedHtyVaughan & Prestori (1980) in a sample of northern objects
|Gaspar et all (2016). is seen in both catalogues, the percentage of inactive lstars
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Table 10. Statistics of the dust fractional luminosities.

Ldust/ L*
Mean Median MAD N

logR},, > —4.75 (active) ~ (53+3.0)x10° 17x10° 13x10° 10
logR, < —-4.75 (inactive) (18 + 0.6) x 10° 93x10°% 83x10°% 22

P <10d (50+37)x 105 12x10° 97x10° 8
10 d< Pt <30d (29+1.0)x 105 14x10° 11x10° 12
Prot > 30d (Q9+29)x 10 86x10° 48x10° 8

Notes. The uncertainties in the means are the standard errors dedine/ v/n, whereo is the standard deviation. MAD (Median Absolute
Deviation) is defined as MABmedian[abs (x-median(x))] for a vectorx.

low the gap frontier, placed at | = —4.75 being 73% below; the line separates active (younger) from inactivegQ
[1996), and 649 [al. 2006) B¢V <0.85. stars. In turn, in Fid_J0 it can be also seen that the aveiiage s

For the sample in this paper, the percentage of stars belofithe symbols decrease as the rotation periods increase-th

logR,=-4.75is 68%. fore suggesting a decreasing fractional luminosity wittréas-

ing stellar age.
To quantify this, we have taken two bins in chromospheric

. . . . . . activity, namely stars above and below Kg, = -4.75, and
three bins in rotation period?,t < 10 d, 10 & Pyt < 30 d,
and P, > 30 d, and have determined means and medians of the
dust fractional luminosities of the stars in each bin. Tsailts of
50 |- & . this exercise can be seen in Tablé¢ 10 where the calculatares h

& been carried out for the whole sampte< 20 pc). Stars with
upper limits inLgysy/ L. (three objects in the DUNES_ DU sam-

60 - -1

40 |- & T ple and one in DUNES_DB) and with lower limits Py (four
’é: | objects) have not been included; in the last coluxapecifies
3 é@ the number of stars used in each case. Titexes of decreasing
— 80 7 Lqust/ L. with decreasing activity and increasing rotation period
n:E are apparent. These results point to the fact that as the gtar
20 | i older, there seems to be a slow erosion of the mass resengbir a

§<> §> 5 dust content in the disc, with théfect of a decrease ingysy/L..

wrd 0&? <> & ' 6. Summary

<><> © The main goal of this paper —and of the DUNES project- is to
or 7 study the incidence of debris discs around FGK stars in the so

” v L ! ! lar neighbourhood. Data obtained with the EBArschel space

observatory have been used to characterize the far-IR SED of
a sample of objects observed during two Open Time Key Pro-
grammes, namely DUNES and DEBRIS. A sample of 177 stars
Fig. 10. A diagramP; — (B—V) showing the stars of the full DUNES Within 20 pc has been analysed.
sample withd < 20 pc (cyan squares). As in FId. 9 the stars identified to  Fig.[1d shows the fractional dust luminositys/L., plot-
have far-infrared excesses are plotted as diamonds withegpsopor- ted against the dust temperatufgys; for the 36 stars for which
tional to the value of the fractional dust luminosity. Supgrosed, five a far-IR excess has been detected (see Table 14 of E13 ared Tabl
“gyrochrones” computed following_Mamajek & Hillenbrand 0@8) g of this work). The detection limits for a G5 V star at 20 pd; fo
(see Appendix A of this work). lowing[Bryden et al.[(2006), are also included in the grapk; t
) ) ) assumed & fractional flux accuracies are 20% f8pitzer/MIPS

Fig. [I0 shows the rotation periods (see Table 3) plotted 70um and 10% foHerschel/PACS at 10Qum (i.e. SN=10).
against the B—V) colours for th_e DUNES stars within 20 pc.14 stars are located below the MIPS @@ curve, showing how
Five “gyrochrones” corresponding to 0.6, 1.0, 2.5, 5.0 arfl 7ergchel/PACS has pushed the limits down to fractional lumi-

Gyr, computed according to Mamajek & Hillenbr nd (2008) argssities a few times that of the Kuiper-belt.
also included in the graph. The stars with excesses aregdlatt A summary of the main results follows:

black diamonds with sizes proportional to lag(sy/L.). In spite
of the problems involved in the estimation of ages, thebdlig 1. Herschel/PACS photometry —complemented in some
of the computation of rotation periods from the chromosgher cases with SPIRE data— are provided for the so-called
activity indicator logR,,, (see Appendix A), makes this diagram DUNES_DB sample, a set of 54 stars (32 F, 16 G and 6 K)
areliable evolutionary scenario of how the sample and thesx observed by DEBRIS for the DUNES consortium. Parame-
sources are distributed. ters, ancillary photometry and details on the multipliatg

In Fig.[d it is fairly apparent that the sizes of the diamonds also given. The DUNES_DU sample was already analysed
above the line lo@,, =—4.75 are, on average, larger than those in detail in E13. See Sei 2, Tables 2-5, and 7.

!
1
B-V
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T - — T - metallicities (20 discs out of 83 stars). See Ject. 5.3, @pd F
B

MIPS 70 um 7. Regarding the chromospheric activity, the incidenceesf d
bris discs is similar among inactive and active stars. There
is a decrease of the averabgsy/L. with decreasing activ-
ity/increasing rotation period. Since the stellar activity and
the spin-down are proxies of the age, this result pointseo th
fact that as the stars get older, there seems to be a slow dilu-
tion of the dust in the disc with theffect of a decrease in its
ﬁ fractional luminosity. See Se€f. 5.4 and F[ds. 9[add 10.
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Appendix A: Rotation periods and ages

Noyes et al.[(1984) studied the @&Rossby number relation for
several sets of mixing-length theory (MLT) models, and fdun
out that the tightest correlation between Rig. and Ro=Pyot/7¢
was achieved for the set of models withy t = 1.9, wheream.t

is the ratio of the mixing length to the pressure scale héigie
convection zoner., the turnover time, is a characteristic time of
the convection whose precise definition is:

Hp(local)
Tc= ——m,
¢ Viocal

(A1)

where Hp(local) is the pressure scale height awigla is the
convective velocity, both quantities computed at a distaotc
0.95 Hp(base cz) above the base of the outer convective zone,
whereHp(base cz) is the pressure scale height at the base of the
convection zone.
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[Novyes et all.[(1984) derived for that particular valuexgft account when available. Noyes et al. (1984) do not give ary un
a polynomial fit for the turnover time as a function &< V). certainties in the observed periods nor in Rig , therefore we
The fit is given by the expression: have assumeda@(logR,) =0.05. It can be seen that the agree-

ment is fairly good, in particular for the Noyes et al. sample
Only two objects, namely HD 25171 and HD 40307, are clear
logre = { 1.362- 0.166x + 0.025x% - 5.323x3, x>0 outliers, therefore we can consider the value®gf computed
1.362-0.14x, x<0 for the DUNES_DB stars following this method, and shown in
(A.2) Table 3asreliable.

wherex=1.0 - (B - V) andr is given in days.

4 ‘ 3 4 5 6 7
Age (Gyr) [chromospheric]

Oncerc has been computed, and providedRjg is known, o L L B BPLC
INoves et al.[(1984) gave the following expression: I 7
B -_ //// '. —
log Ro= 0.324— 0.400y — 0.283y? — 1.325y° (A.3) =} - ©
which gives a direct estimation &y, y is defined ay = 5.0+ §D et ‘o .
logR,. S8 S e T
The determination o, from the Rossby number and g et "' S
logRy, is valid if 0.4< (B-V) <14 and-5.1<logR, <-43 S 5F R .
Quantitative similar relationships can be found in the pdpe 5 et o
[Mamajek & Hillenbrand((2008). S04 - ( PR
[ 4 o /e ° o ®
§ sk /// .' ° A Y :‘/. . .o ° a
T T T T =T d . e%’ oe® oo ow
s gh e } : v W
50 |- P <zr 3., ., " n
L&k 7 1
Ay an
40 // N o I S R T B B !
P % 0 1 8 9

[
o

Fig. A.2. Ages for the DUNES_DU and DUNES_DHR £ 20 pc) sam-
ples estimated by gyrochronology plotted against the chemheric
ages. F, G and K stars are plotted in violet, green and repecgsely.
The dashed lines mark the intere Gyr with respect to the diagonal.

P, (days) [computed]
[
o

Concerning the ages, all the expressions were extracted fro
- the paper by Mamajek & Hillenbrahd (2008). Assuming tRat

is known, equations (12)—(14) with the revised gyrochrogyl
parameters, b, candnin their Table 10 were used to derive the
gyrochronology age (in Myr):

10

| L | L |
30 40 50

P, (days) [observed]

Prot 1/n
ro
tGyro = (—a[(B — V) — C]b) (A-4)
Fig. A.1. Rotation periods estimated according to the formalism de-

scribed in this Appendix, plotted against the rotation gesifor a sam- whereas expression (A.3) was used to estimate the chromo-
ple of FGK stars with known values fdPrr. Black symbols corre- gpheric age:

spond to stars from Noyes ef al. (1084) and cyan symbols ts ftam
[Suarez Mascarefio et &l. (2015). The dashed lines mark ewait5

days with respect to the diagonal. See text for details. logtyk = —38.053—-17.912 logR},x — 1.6675 (|0§RHK)2 (A.5)

In order to test the validity of these relationships when eomnwherety is the age in years. The gyrochronology expression is
puting Pyt for the stars analysed in this paper, we have takealid for B — V> 0.495 and the fit to estimatgg is only appro-
the sample of 39 FGK stars givenlby Noyes etlal. (1984), and iate for-5.1 < logR}, < —4.0. Fig.[A.2 shows a comparison
FGK stars by Suarez Mascarefio €t al. (2015), plus the Sun, between the ages of the whole DUNES_DU plus DUNES_DB
which the rotation period are known by rotational modulatiosamples estimated using both approaches; obviously oely th
(first set) and time-series high-resolution spectroscepgdnd stars for which both ages could be estimated are includdtkin t
set). Fig[/A.1 shows the comparison between the observed geaph. The discrepancies between the ages are clear ftbe di
tation periods and the rotation periods estimated follgwtime ences being more pronounced for earlier spectral types.
formalism described above; the Noyes et al. sample is platte The caveats involving the determination of ages are
black, the Suarez-Macarefio et al. sample is plotted in bgrg. well known, but its detailed discussion are out of the
The uncertainties in bottB(V) and logR,, have been taken into scope of this paper (details can be found in é.g._Barnes
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(2007), [ Mamajek & Hillenbrand [ (2008), Soderblorn_(2010),
[Epstein & Pinsonneault (2014), Meibom et al. (2015) andrrefe
ences therein). The bottom line of this analysis is that wagr
the rotation periods establish a reasonable evolutionamygdor
FGK stars, in the sense that the older the star the longeothe r
tation period, the assignation of an specific age valid inreeti
span of the order of Gyr has to be taken with caution.

Appendix B: Spectral energy distributions

In this appendix the SEDs of the excess, dubious and nhongxces
sources are shown.
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Fig. B.3. Continued.
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Table 2. The subsamples of DUNES_DB with< 15 pc and 15 ped<20 pc.

HIP HD Other ID SpT (Hipparcos)  SpT range ICRS (2000) m(mas) d(pc)
FGK stars <15 pc)

1599 1581 £ Tuc FoVv F9.5V, FOV-GOV 002004.260 -645229.25 116.460.16 8.53-0.01
3765 4628 LHS 121 K2v K2.5V, K2V 0048 22.977 +05 16 50.21 134.140.51 7.450.03
7751 10360J p Eri KoV KOV, K1-K3V 013947.540 -561147.10 127.842.19 7.820.13
7918 10307 HR 483 G2v G1.5vY, G1V 014147.143 +42 36 48.12 78.500.54 12.740.09
7981 10476 107 Psc K1V K1V, KOV-K1V 01 42 29.762 +20 16 06.60 132.70.50 7.530.03
10644 13974 S Tri GOV GO0.5V, FOV-GOoV 0217 03.230 +341327.23 92.780.39 10.7&0.05
12114 16160 LHS 15 K3V K3V 02 36 04.895 +06 53 12.75 139.270.45 7.180.02
12843 17206 1 Eri HE6V F6V, F5V-F8V 024506.187 -183421.21 70.321.83 14.220.37
14879 20010 a For F8v F6V, F6V-F8V 031204.527 -2859 15.43 70.240.45 14.240.09
15457 20630 k Cet G5Vvar G5Vv, G5V 031921.696 +032212.72 109.440.27 9.14-0.02
15510 20794 e Eri G8Vv G8Vv 031955.651 —-4304 11.22  165.470.19 6.04:0.01
16852 22484 10 Tau FoVv FIIV-V, FOV, FOIV-V 03 36 52.383 +00 24 05.98 71.620.54 13.960.11
22449 30652 1 Ori F6V F6V, F6V-F6IV-V 04 49 50.411 +06 57 40.59 123.940.17 8.040.01
23693 33262 ¢ Dor F7v FoV, F67V-F8V 0505 30.657 -572821.74 85.8¥0.18 11.650.02
27072 38393 y Lep F7v F6.5V, F6V-F8IV 0544 27.791 -222654.18 112.020.18 8.930.01
37279 61421 a CMi A F5IV-V F5IV-V, FAV-F5IV-V 07 3918.120 +05 13 29.96 284.561.26 3.5%0.02
47080 82885 11 LMi G8IV-V G8lllv, GBV-G8IV 09 35 39.503 +35 48 36.49 87.960.32  11.3%0.04
56997 101501 61 UMa G8Vvar G8v 11 41 03.016 +34 12 05.88 104.040.26 9.610.02
57443 102365 LHS 311 GGE5V G2V,G2.511l, G5V 1146 31.073 -403001.27 108.480.22 9.22:0.02
57757 102870 B Vir F8v FoV, F8.51V-V 115041.718 +014552.99 91.560.22 10.930.03
59199 105452 « Crv FOIV/V F1V, FOIV-V, F2III-IV, F2V 1208 24.817 -244343.95 66.980.15 14.940.03
61317 109358 B CVn GOV GOV 123344545 +412126.92 118.490.20 8.44-0.01
61941 110379J 29 Vir FOVY... FOV, A7V-F2V 12 41 39.643 -012657.74 85.580.60 11.680.08
64394 114710 B Com GOV GOV, FRV-GoV 131152.394 +275241.45 109.540.17 9.130.01
64924 115617 61 Vir G5V G7V, G6.5V 1318 24.314 -18 18 40.30 116.800.22 8.56:0.02
70497 126660 6 Boo F7v F7V, F71I-111 14 2511.797 +515102.68 68.820.14 14.530.03
72659 131156 37 Boo G8V K4V G8V, G7V-G8V 145123.380 +190601.70  148.980.48 6.71:0.02
73695 133640 44 Boo G2V G2V GOVny, F5V-G2V 150347.296 +47 39 14.62 79.951.56 12.5%0.24
77257 141004 A Ser GOVvar GOV, GOIV-V-GOoV 1546 26.614 +07 21 11.04 82.480.32 12.120.05
78072 142860 vy Ser F6V F61V, F6V-F7V 1556 27.183 +153941.82 88.860.18 11.250.02
80686 147584 ([ TrA FovV FOV, F6(VHG1?(V) 16 28 28.144 -7005 03.84 82.580.52 12.120.08
89937 170153 y Dra F7Vvar F7V, F7V-F8V 1821 03.383 +724358.25 124.140.87 8.06:0.06
93017 176051 HR 7162 Gov FIV, FOV-GOV 18 57 01.610+32 54 04.57 67.240.37 14.840.08
99825 192310 HR 7722 K3V K&, K2V 201517.391 -270158.71 112.200.30 8.91:0.02
102485 197692 y Cap F5V F5V, F4V-F6V 2046 05.733 -2516 15.23 68.180.27 14.680.06
105858 203608 vy Pav F6V FIV, F6V-F8V 2126 26.605 -652158.31  107.970.19 9.26:0.02
109176 210027 (Peg F5Vv F5V, F5V-F6V 22 07 00.666 +25 20 42.40 85.280.63 11.730.09
113283 216803 TW PsA K4Vp Kidvk, K3V-K5V 2256 24.053 -313356.04 131.490.62 7.610.04
116771 222368 (Psc F7v F7V, FTV-F8V 233957.041 +05 37 34.65 72.920.15 13.7%0.03
FGK stars (15 p& d < 20 pc)

5862 7570 v Phe F8Vv FoV, FoV 011511.121 -453154.00 66.160.24 15.1%0.05
17651 23754 27 Eri FB5V F5IV-V, F3lIII 034650.888 -231459.00 56.780.19 17.630.06
36366 58946 p Gem FOV... FOV, FOV-F3V 07 2906.719 +314704.38 55.440.24 18.050.08
44248 76943 10 UMa F5Vv F5V, F5V-F7V 09 00 38.381 +41 46 58.61 62.280.68 16.040.18
46509 81997 31 Hya F6V F6V, F5.5IV-V-F6IV-V 09 29 08.897 —02 46 08.26 57.692.14 17.330.64
48113 84737 15 LMi G2v G0.5Va, GOIV-V 09 48 35.371 +46 01 15.63 54.440.28  18.3%0.09
61174 109085 75 Crv F2v F2V, FOIIl, FOIV, F2Ill 12 3204.227 -16 11 45.62 54.760.17 18.280.06
64241 114378J 42 Com F5Vv F5V, F5.5V-F7V 13 09 59.285+17 31 46.04 56.160.89 17.830.28
67153 119756 iCen F3Vv F2V, F3IV, F2Vv 13 45 41.245-33 02 37.40 51.540.19 19.4@.0.07
71284 128167 o Boo F3Vwvar F2V, F3V-F5V 14 34 40.817 +29 44 42.46 63.160.25 15.830.06
75312 137107 n CrB G2v G2V, FOV-G2Vv 152312.305 +301716.17 55.980.78 17.860.25
77760 142373  y Her Fov F8Ve..., F8V-GOV 1552 40.541 +42 27 05.47 62.920.21 15.890.05
88745 165908 99 Her A F7v F7V, F1V-F9V 18 07 01.540+30 33 43.69 63.980.34 15.64:0.08
104858 202275 6 Equ F5V+... F5V+..., F7TV-G1V 2114 28.815 +1000 25.13 54.090.66 18.49.0.23
112447 215648 ¢ Peg F7v F7V, F5V-F7V 2246 41.581 +121022.39 61.360.19 16.3@0.05
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Table 3. Parameters of the DUNES_DB stars with 15 pc and 15 ped<20 pc.

HIP Terr Iog g [Fe/H] Flag [ Iog Ri/-”( Ref Prot (d) tGyro) thk
(K) (cmy/s?) (dex) Lo) or lower limitf (Gyr) (Gyr)
FGK stars <15 pc)
1599 5960 4.45 -0.17 S 1.224 -4.855 1 1401+ 0.97 2.20 4.03
3765 4977 457 -0.22 S 0.283 -4.852 2 3902+ 0.25 5.41 3.98
7751 4993 4.54 -0.23 S 0.304 -494 3
7918 5891 4.36 +0.06 S 1.405 -4.987 4 2110+ 0.12 3.56 6.36
7981 5189 452 -0.04 S 0.439 -4.912 2 3960+ 0.43 6.04 4.99
10644 5684 4.36 -0.45 P 1.118 -4.644 4 1157+ 0.35 1.30 1.47
12114 4866 4.66 +0.00 S 0.257 -4.958 2 4490+ 0.53 6.66 5.82
12843 6273 4.20 -0.04 P 2.585 -4524 1 292+ 0.36 0.71
14879 6275 4.40 -0.19 S 4,923 -4.901 1 1158+ 1.39 2.12 4.79
15457 5755 452 +011 S 0.838 -4.42 2 753+0.18 0.46 0.35
15510 5415 455 -0.34 S 0.637 -4.998 1 3242+ 055 5.51 6.56
16852 6014 4.08 -0.06 S 3.060 -5.053 4 1706 + 0.95 3.13 7.59
22449 6457 4.15 -0.01 S 2.708 -4.788 4 583+0.18 3.04
23693 6165 4.38 -0.20 P 1.414 -4.49 3 391+0.37 0.40 0.57
27072 6331 4.28 -0.10 P 2291 -4817 1 591+ 0.66 3.45
37279 6578 3.99 +0.01 S 6.605 -4.777 2 321+ 059 2.89
47080 5539 4.48 +0.33 S 0.822 -4.638 2 2186+ 0.10 2.39 1.42
56997 5514 4.50 -0.04 S 0.618 -4.546 2 1462 + 0.65 1.31 0.82
57443 5630 451 -0.28 S 0.806 -4.957 1 2590+ 0.47 4.27 5.80
57757 6125 4.12 +0.14 S 3.483 -499 5 1027+ 1.37 2.62 6.41
59199 7042 4.21 -0.14 P 4175 -5373 6 > 3.26 (21.7)
61317 5890 4.40 -0.17 S 1.178 -4.851 4 1511+ 0.89 2.32 3.96
61941 6797 4.25 -0.13 P 8.346  -450 6 631+ 0.37% 0.61
64394 6065 443  +0.04 S 1.381 -4.745 2 1148+ 0.49 1.59 2.49
64924 5646 457 +0.10 S 0.820 -5.001 2 3229+ 0.78 5.50 6.62
70497 6315 4.29 -0.10 P 4,034 -4.591 4 426+ 0.21 2.25 1.08
72659 5549 4.63 -0.10 S 0.611 -4.363 2 649+ 0.31 0.31 0.23
73695 5851 4.30 -0.19 S 1.552 -4.602 4 1285+ 0.13 1.31 1.16
77257 5899 4.17 +0.01 S 2.077 -5.004 2 1973+ 0.96 3.40 6.67
78072 6265 408 -0.15 S 2.863 -5.113 4 >52(11.42)
80686 6029 4.46 -0.19 P 1.301 -4.65 3 8§25+ 1.00 1.02 1.52
89937 6034 4.27 -0.65 P 1.942 -4.9 6 713+ 0.35 4.78
93017 5834 4.33 -0.19 P 1.515 -4874 2 1618+ 0.31 2.53 4.34
99825 5105 448  -0.03 S 0.405 -5.048 1 4733+ 0.78 7.74 7.50
102485 6590 426  -0.05 P 3.705 -4.404 1 094 + 0.06 0.31
105858 6089 4.38 -0.68 P 1.400 -4491 1 293+ 0.57 0.57
109176 6448 4.25 .02 P 3.303 -506 7 461+ 0.39 7.72
113283 4555 4.53 -0.01 S 0.181 -4.467 1 1603+ 0.03 0.88 0.49
116771 6180 4.09 -0.10 S 3.319 -5112 4 > 8.58 (6.67) >2.27
FGK stars (15 pe: d < 20 pc)
5862 6128 4.36 +0.16 S 1.913 -4861 1 1363+ 0.68 2.17 4.12
17651 6654 4.11 +0.09 P 4930 -4.684 1 274+ 0.40 1.83
36366 7086 4.13 -0.25 P 5351 -4.66 6 250+ 0.36% 1.61
44248 6556 401 +0.04 P 5.249 -4.548 8 262+ 0.09 0.83
46509 6486 422 -0.01 P 3.369 -4.828 4 266+ 0.52 3.61
48113 5940 4.05 +0.14 S 2.618 -5.042 4 2230+ 0.89 3.91 7.39
61174 6784 4.06 -0.05 P 4873 -5173 6 > 1.12 (59.15)
64241 6376 4.26 -0.21 P 4.625 -453 2 226+0.20 0.74
67153 6745 3.88 -0.09 P 5.857 -4.56 6 242+ 0.22¢ 0.90
71284 6727 4.32 -0.35 S 3.112 -5476 4 > 9.34 (7.32)
75312 5949 4.15 -0.06 S 2.631 -4.828 2 1360+ 0.38 2.07 3.61
77760 5840 3.94 -0.49 S 2.962 -5.042 2 1550+ 1.59 291 7.39
88745 6089 4.18 -0.53 S 1.867 -5.02 9 1152+ 0.20 2.60 6.98
104858 6250 440 -0.07 P 4450 -4.905 8 1036+ 1.32 2.12 4.86
112447 6181 3.93 -0.24 S 4387 -5.276 4 >4.55(12.67) > 123

Notes:Te, logg and [F¢H] are averages from Fuhrmann (2008), Gray et al. (2003)y €tral. (2006), Holmberg et al. (2009),

Santos et al. (2004), Sousa et al. (2008), Takeda et al. J20@bValenti & Fischer (2005).
‘S’and ‘P’ in col. 5 mean that the determination is spectapsc or photometric.
logg for HIP 104858 assigned according to its spectral type.

References for log;,,: (1) Gray et al. (2006), (2) Baliunas et al. (1996), (3) Maeti-Arnaiz et al. (2010), (4) Duncan et al. (1991),

(5) Hall et al. (2007), (6R/,x computed from ROSAT X-ray data using eqn. Al from

Mamajek & Hillenbrand (2008), (7) $& et al. (2005), (8) Gray et al. (2003), (9) Wright et al. (2p04
Determination oot from the Rossby number and &, valid if 0.4<B-V <1.4 and-5.1<logR},, <-4.3 (Noyes et al. 1984).
+: When a lower limit of the period is given, the number in paheses is the value efsini (km/s) used to estimate it.

1: The B-V) value is slighly ouside the valid range of the Noyes et #8d) calibratio foPyo.
Gyrochronology age calibration valid -V >0.5 (Mamajek & Hillenbrand 2008).

Chromospheric age calibration valid in the interv&l0<log R, <—4.3 (Mamajek & Hillenbrand 2008).
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Table 4. Multiplicity and planetary companions of the DUNES_DB staithd < 20 pc.

HIP Multiplicity CCDM identification ICRS (2000) 1y COSE) us  Separation
and details a (hh mm ss) § (deg min sec) (magr)  (magyr) (arcsec)
FGK stars (<15 pc)
7751 Double or multiple star
p Eri B K2V V=5.797 CCDM J01398-5612A 013947557 -561147.34 286.10 16.16 11.18
p Eri AK2V V=5.96 CCDM J01398-5612B 013947555 -561136.16 286.10 16.16 '
7918 Spectroscopic binary
10644 Spectroscopic binary CCDM JO2%Ba14A
12843 Spectroscopic binary
14879 Double or multiple star
a For A, F6V, V=3.98 CCDM J03121-2859A 0312 04.294 -285920.42 371.49 612.26 750
a For B, G7V, V=7.1 CCDM J03121-2859B 031204.211 -285913.00 345.78 648.31
37279 Spectroscopic binary
a CMi A, F5IV-V, V =0.37 CCDM J073980514A 07 3918.118 +05 13 29.97 0.27
a CMi B, DQZ, V=10.92 CCDM J073980514B 073918.1 +05 13 30 ’
47080 Variable of RS CVn type
11 LMi A, G8+V, V=5.48 CCDM J0935¥3549A 09 35 39.506 +3548 36.75 6.11
11 LMi B, M5V, V=13.0 CCDM J0935¥3549B 09 35 39.97 +3548 39.1 :
61317 Spectroscopic binary CCDM J1233121AB
61941 Double or multiple star
vy Vir A, FOIV, V =3.440 CCDM J12417-0127A 1241 39.983 -012658.25 -61666 +60.66 262
v Vir B, FOIV, V=3.484 CCDM J12417-0127B 1241 39.813 -012657.63 -52391 -39.05 :
72659 Variable of BY Dra type
£Boo A, G7Ve, \=4.675 CCDM J145181906A 14 51 23.286 +19 06 02.25 152.81 -7128
¢ Boo B, K5Ve, V=6.816 CCDM J145181906B 89.72 -14730
73695 Eclipsing binary of W UMa
type (contact binary)
iBoo A, F5V, V=5.136 CCDM J150384739A 1503 47.301 +47 39 14.55 -43624 18.94 231
i Boo B, G9:, \=6.004 CCDM J150384739B 1503 47.484 +47 39 15.93 -37867 40.02 )
77257 Spectroscopic binary
80686 Spectroscopic binary
89937 Spectroscopic binary CCDM J182TR45A
93017 Spectroscopic binary
HD 176051A, F9V, \£5.277 CCDM J185783254A 1857 01.470 +32 54 05.77 202.85 -14397 0.99
HD 176051B, K1V, V 7.84 CCDM J1854®B254B 18 57 01.493 +32 54 06.72 124.14 -137.92 :
109176  Spectroscopic binary CCDM J2202320A
FGK stars (15 p& d < 20 pc)
36366 Double or multiple star
p Gem, F1V, \=4.18 CCDM J072903147AB 07 29 06.71887 +314704.3773 12.42
p Gem B, M5 D, \=12.5 CCDM J0729083147B 07 29 06.0 +31 46 56 :
44248 Spectroscopic binary
10 UMa A, F3V, \=4.14 CCDM J0900¥4147A 09 00 38.38 +41 46 58.6 -48767 -21929 0.00
10 UMa B, G5V, \=5.97 CCDM J0900¥4147B 09 00 38.38 +41 46 58.6 -38162 -27008 )
46509 Spectroscopic binary
791 Hya, F6V, V=4.60 CCDM J09291-0246A 09 29 08.89655 —02 46 08.2649 65.56
7% Hya B, KO D, V=7.15 CCDM J09291-0246B 0929 09.2290 -02 4502.897 ’
64241 Double or multiple star
a Com A, F5V, V=4.85 CCDM J131001732A 1309 59.28 +17 31 45.86 0.38
a Com B, F6V, \=5.53 CCDM J131001732B 1309 59.28 +17 3146.24 :
67153 Spectroscopic binary
75312 Spectroscopic binary
n CrB A, G2V, V=5.577 CCDM J152383018A 152312.23 +30 17 17.56 125.77 -17648 1.03
n CrB B, G2V, V=5.95 CCDM J152383018B 152312.27 +30 17 18.46 169.99 -20458 ’
88745 Double or multiple star
b Her A, F7V, V=5.13 CCDM J180743034A 18 07 01.60 +303342.77 —-10093 111.70 1.7
b Her B, K4V, V=8.96 CCDM J180743034B 18 07 01.59 +30 33 44.03 —-69.00 48.08 )
104858  Spectroscopic binary CCDM J2134501AB 4232 -30343
HIP Comment CCDM identification Planets
M/Mjyp  a(UA)
15510  High proper-motion star b  0.009 0.12
c 0.008 0.20
d 0.015 0.35
57443  High proper-motion star ~ CCDM J11465-4030A b  0.05 0.46
64924  High proper-motion star ~ CCDM J13185-1818A b  0.016 50.0
c 0.057 0.22
d 0.072 0.48
93017  Spectroscopic binary b 15 1.76
99825  Variable star b  0.053 0.32
c 0.076 1.18

All planets discovered by the radial velocity (RV) methodept HIP 93017b (astrometry),
therefore masses for the RV exoplanets are lower limits.
Data from httpy/exoplanetarchive.ipac.caltech.g¢diocgdata.html except for HIP 93017b,
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Table 5a. JohnsorV, B-V, CousinsV - and Stromgren photometry.

HIP Y B-V V-1 b-y my C1
(mag) (mag) (mag) (mag) (mag) (mag)
FGK stars <15 pc)
1599 4.23 0.5760.010 0.65:0.02 0.3680.003 0.17#0.004  0.3020.020
3765 5.74 0.8980.008 0.9%0.02 0.5120.003 0.4230.002 0.2550.004
7751 5.76 0.8880.400 0.93.0.02 0.512 0.421 0.262
7918 496 0.6180.001 0.620.03  0.382:0.000 0.1980.005 0.3480.011
7981 524 0.8360.008 0.880.01 0.4920.002 0.36%0.007  0.2960.006
10644 4.84  0.60¥0.005 0.768:0.07 0.39@:0.003 0.1860.003 0.2520.004
12114 5.79  0.9180.019 1.06:0.02 0.555:0.003 0.51#0.002 0.2730.006
12843 4.47 0.4840.012 0.540.02 0.328 0.167 0.406
14879 3.80 0.5480.015 0.630.02 0.339 0.156 0.411
15457 484 0.6880.006 0.730.02 0.4120.003 0.23%0.005 0.30%0.003
15510 4.26  0.7140.005 0.72:0.02 0.44@:0.004  0.2290.005 0.295%0.009
16852 4.29  0.5780.008 0.668:0.02 0.36%0.003 0.1720.004 0.37&0.004
22449 3.19 0.4840.003 0.530.02 0.2980.002 0.1620.002  0.4150.004
23693 471 0.5260.011 0.680.00 0.3380.002 0.16%0.004 0.32&0.006
27072 3.59 0.48£0.011 0.520.02 0.3140.004 0.1620.007  0.3920.008
37279 0.40  0.4320.015 0.49:0.02 0.2720.000 0.16#0.000 0.5320.000
47080 5.40  0.77€0.002 0.780.01 0.4730.002 0.30#0.006 0.37@0.004
56997 531 0.7280.014 0.7&0.04  0.4440.000 0.27%0.005 0.29%0.004
57443 489 0.6640.004 0.730.02 0.41@0.004 0.2080.004 0.27&0.001
57757 3.59 0.5180.015 0.610.02 0.3540.003 0.18#0.003 0.4160.009
59199 4.02  0.3340.015 0.4@:0.02 0.2130.004  0.1620.006 0.57#0.007
61317 4.24  0.5880.009 0.6%0.01 0.385:0.000 0.1820.001 0.2980.006
61941 2.74  0.3680.017 0.430.02 0.195 0.168 0.714
64394 423 0.5720.006 0.6#0.04 0.36&0.002 0.1920.002  0.33&0.003
64924 4.74  0.7090.007 0.750.02 0.433.0.001 0.255%0.002 0.3250.005
70497 4.04  0.49¥0.005 0.59.0.12 0.334 0.156 0.418
72659 454 0.7200.015 0.820.03 0.449 0.263 0.255
73695 483 0.6470.002 0.7:0.00 0.42@0.002  0.2020.004  0.2820.006
77257 442 0.6040.008 0.6&0.02 0.3830.003 0.1920.003  0.3640.004
78072 3.85 0.4780.006 0.54:0.02 0.319:0.003 0.15@0.002 0.40%0.002
80686 490 0.5580.016 0.64:0.02 0.35%0.006 0.1750.003 0.3210.007
89937 3.55 0.4800.005 0.620.04 0.33&0.002 0.14%0.004 0.32@0.012
93017 520 0.5940.003 0.6&0.00 0.38%0.001  0.1880.000  0.3120.002
99825 573 0.8780.018 0.930.02 0.51&0.005 0.4420.001  0.2920.003
102485 4.13 0.4260.005 0.49:0.02 0.276:0.002 0.1620.004  0.46&0.007
105858 4.21 0.4940.020 0.610.02 0.33%:0.004 0.1240.004 0.3130.007
109176 3.77 0.4380.007 0.5%0.03 0.2940.005 0.16%0.004  0.4460.001
113283 6.48  1.0940.006 1.2@0.02  0.63%0.007  0.648&0.016  0.17%0.002
116771 4.13 0.50i#0.006 0.59:0.02 0.33@:0.002 0.1620.004  0.3920.003
FGK stars (15 p& d < 20 pc)
5862 4.97 0.5740.007 0.620.02 0.3640.004  0.18@0.005 0.3920.008
17651 422 0.4340.012 0.5%0.02 0.28%0.002 0.1660.003  0.4880.005
36366 416 0.3200.012 0.4@0.03 0.21%0.000 0.15%0.001  0.6150.001
44248 3.96 0.4680.003 0.530.00 0.286 0.173 0.499
46509 459  0.4140.015 0.52:0.02 0.296:0.001 0.1640.002 0.45%0.003
48113 5.08  0.6180.007 0.680.03 0.382:0.001 0.2020.001 0.3820.003
61174 430 0.3880.014 0.440.02 0.2440.003 0.16%0.006  0.5430.006
64241 432 0.4580.008 0.530.01 0.3040.005 0.15%0.005 0.3820.016
67153 423 0.3900.017 0.440.02 0.24€0.002 0.1620.005 0.55@0.007
71284 4.47 0.3640.005 0.4%0.03  0.2540.003 0.1340.004  0.48@80.005
75312 499 0.570.004 0.650.00 0.36#0.002 0.1860.001 0.3380.003
77760 460 0.5680.014 0.630.02 0.38%0.001 0.1460.005 0.32&0.004
88745 5.05 0.5280.002 0.6&0.00 0.35&0.002 0.13%0.003  0.3220.005
104858 4.47 0.5200.015 0.5%0.02 0.33@0.003 0.1620.005 0.40%0.015
112447 4.20 0.5020.007 0.6@0.03  0.33%0.002 0.14#0.002 0.40£0.001

Notes: JohnsoBV and Cousin$ magnitudes are from thdipparcos catalogue (239 in Vizier);
the calibration from magnitudes to fluxes is carried outgisive zero points by Bessell (1979).
Stromgrerb —y, m; andc; are taken from Hauck & Mermilliod (1997) (catalogug2il5 in Vizier)
and Hauck & Mermilliod (1998); these indices were conveited uvby magnitudes, and then
into fluxes using the zero points by Gray (1998).
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Table 5b. 2MASS JHK; and ancillary JohnsodHKLL’M photometry.

HIP 2MASSJ 2MASSH 2MASSKg Qflag J H K L L M Refs.
(mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag)

FGK stars <15 pc)

1599 3.0680.272 2.7380.218 2.7620.250 DDD 3.196 2.880 2.832 2.803 2.795 2.856 1,2,3

3765 4.36%£0.310 3.7220.230 3.6830.268 DDD

7751A 3.558t0.270 D

7751B 4.0430.378 3.51@0.282 D D

7918 4.008.0.262 3.7030.226 3.57#0.314 DDD 3.800 3.560 2

7981 3.8550.240 3.3910.226 3.2850.266 DDD 3.775 3.345 3.285 2

10644 3.5250.246 3.28#0.206 3.0760.276 DCD 3.643 3.284 3.235 3.290 2,4

12114 4.1520.264 3.65#0.244 3.48%0.208 DDC 4.068 3.543 3.457 2

12843 3.4860.292 3.2360.306 3.2420.296 DDD 3.607 3.380 3.339 3.350 3.308 3328 2356

14879 2.5720.292 2.31#0.268 2.2380.332 DDD 2.510 2

15457 3.40#£0.192 3.0320.182 2.95%0.212 CCC 3.668 3.353 3.288 3.259 3.190 2,6,7

15510 3.0320.262 2.7020.234 2.6360.278 DDD 2.993 2.591 2.551 2.490 2.560 1,3

16852 3.1940.246 2.9160.200 2.8350.260 DCD 3.247 2.911 2.905 2.840 2,6,7

22449 1.9840.246 1.75%0.132 1.6080.196  DBC 2.349 2.139 2.080 2.068  2.069 2.093 2,356,89

23693 3.70%0.248 3.40%£0.202 3.37:0.234 DCD

27072 2.8040.276 2.6060.236 2.5080.228 DDD 2.696 2.462 2.410 2.390 2.367 2.421 1,2,3,6,8

37279 —0.4980.151 -0.6660.270  —0.6580.322 BDD -0.420 -0.576 -0.664 -0.670 -0.670 2,3,6,9

47080 4.0520.410 3.7180.338 3.69@0.018 DDE 4.140 3.770 3.700 2

56997 3.9880.242 3.6480.228 3.5880.036 DDE

57443 3.93%0.276 3.49@0.238 3.4890.278 DDD 3.745 3.377 3.312 3.261 3.246 3.341 1,2,3,6

57757 2.59%£0.252 2.3620.230 2.2690.254 DDD 2.602 2.347 2.316 2.300 2,5,6

59199 3.5250.286 3.3640.218 3.30£0.240 DDD 3.337 3.195 3.165 2

61317 3.2130.218 2.9050.198 2.8480.310 DCD 3.195 2.900 2.813 2.770 2.800 2,6

61941 2.04120.272 1.92%0.224 1.8730.232 DDD 2.081 1.922 1.876 1.880 1.917 2

64394 3.2320.234 2.9920.192 2.9230.274 DCD 3.204 2.918 2.878 2.870 2.880 2.908 2,4,6,8,9

64924 3.3340.200 2.9740.176 2.9560.236 CCD

70497 3.1720.244 2.98@0.216 2.7320.332 DCD 3.087 2.853 2.820 2.803 2,5,6

72659 2.66@0.448 2.2530.698 1.9720.600 DDD 3.984 3.000 3.395 3479  3.715 2,7

73695 3.4160.282 3.1250.228 3.0130.268 DDD 3.100 2

77257 3.43@0.220 3.07@0.216 2.9890.230 DCD 3.434 3.122 3.043 2.950 2,6

78072 3.1490.242 2.8750.224 2.7030.314 DDD 2.913 2.643 2.633 2.623 2.640 2,56

80686 4.11@0.270 3.6460.226 3.66:0.284 DDD

89937 2.5880.260 2.3720.188 2.2160.252 DCD 2.510 2.200 2.179 2.160 2,5

93017 3.84%20.254 3.61%0.252 3.6550.042 DDE

99825 4.1120.294 3.5820.266 3.50%0.232 DDD 4.160 3.740 3.670 3.600 2,5

102485 3.3680.258 3.1040.184 3.0940.262 DCD

105858 3.3480.248 2.9920.224 2.9690.252 DDD 3.276 2.988 2.920 2.882 2.890 2.923 2,3

109176 2.9540.222 2.7290.184 2.5640.290 DCD

113283 4.5330.037 3.8040.210 3.8050.240 ECD 4.480 3.940 3.830 3.790 2,5

116771 3.2920.286 2.9880.240 2.9460.288 DDD 2.825 2

FGK stars (15 p& d < 20 pc)

5862 4.0940.346 3.7130.268 3.7820.268 DDD 3.980 3.712 3.666 3.635 2,5

17651 3.6020.302 3.3930.236 3.3530.270 DDD

36366 3.22%0.232 3.1560.246 2.9780.316 DDD 3.517 3.329 3.325  3.270 2,6,8

44248 3.2020.268 3.0820.254 3.0030.358 DDD 2.880 2

46509 3.90£0.252 3.5820.210 3.56@0.242 DCD 3.750 3.540 3.500 3.490 2,5

48113 3.9610.318 3.72%0.262 3.6020.017 DDE 4.040 3.710 3.670 2,5

61174 3.6020.250 3.3720.240 3.3720.302 DDD 3.690 3.570 3.540 3.510 3.550 3590 2

64241 3.3920.244 3.2660.218 3.1080.246 DDD 3.200

67153 3.5850.268 3.34£0.220 3.41@0.248 DDD

71284 3.5610.250 3.4620.246 3.3360.324 DDD 3.705 3.514 3.490 3.487 3.480 3.465 2,5,6,78,9,1

75312 4.0520.226 3.70%0.236 3.7140.216 DDC

77760 2.94@0.174 2.7440.164 2.5830.202 CCccC 3.490 3.152 3.119 3.094 3.070 2,4,5,6,7

88745 3.4520.198 3.2420.190 3.10£0.230 CCD 3.660 3.500 3.550 2

104858 3.7360.260 3.41@0.216 3.3840.252 DCD

112447 3.3580.254 3.07&80.214 2.9610.286 DCD 3.239 2.926 2.923 2.860 2,6,8

Note: We name HIP 7751AHD 10360, HIP 7751BHD 10361.

2MASS JHK; are from the 2MASS Point Source Catalogug2db in Vizier). Zero points for calibration from magnitudesfluxes are from

Cohen et al. (2003).

References for thHKLL’M photometry:
1. Carter (1990), SAAO infrared standards: hftpww.saao.ac.zéileadminfiles/links/IRstd.txt

2. Gezari et al. (2000), htiffircatalog.gsfc.nasa.g\also at Vizier, Catalogue no/#25. (only magnitudes flagged 'M’)

3. Koornneef (1983)

4. CVF standards httfgwww.iac.egtelescopefpagegeginicio/utilidades.php#CVF

5. Aumann & Probst (1991)
6. UKIRT very bright standards htawvww.jach.hawaii.edWKIRT /astronomycalityphot_calbright_stds.html

7. Selby et al. (1988)
8. Glass (1975)

9. Old, bright, UKIRT standards htipawww.jach.hawaii.edWKIRT /astronomycalib/yphot_calukirt_stds.html

10. Elias et al. (1982)
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Table 5c. AKARI 9 and 18um fluxes and WISE W1, W3 and W4 photometry.

HIP AKARI WISE

9um 18um 3.35um (W1) 11.56um (W3) 22.09um (W4)

(mJy) (mJy) (mag) (mag) (mag)
FGK stars <15 pc)
1599 419328 105530 2.856:0.011 2.7880.019
3765 219915 519:8 3.37Q:0.039 3.4930.023
7751 3431198 892:20 3.095:0.053
7751B 181@135
7918 228624 49412 3.4820.423 3.4620.012 3.4440.018
7981 27245 586+39 3.2740.479 3.3120.033
10644 289@17 668:39 3.18%0.012 3.2210.024
12114 250619 486:20 3.2730.020 3.3830.019
12843 26189 623:83 3.336:0.010 3.2430.019
14879 568313 1346:11 2.653:0.163 2.36@0.004 2.44@0.015
15457 278921 619:45 3.263:0.461 3.27#0.010 3.24@0.020
15510 569225 127821
16852 39035 850:21 2.9050.015 2.8680.021
22449 835736 1876:61 2.136:0.012 2.09@0.018
23693 24026 583t14 3.425:0.488 3.4240.011 3.3360.019
27072 617634 3.085:0.017 2.2610.006 2.3940.014
37279 1094001730  2293@197 —0.4250.427 —0.63%0.005
47080 200426 48314 3.642:0.013 3.6080.021
56997 204415 434:31 3.572:0.397 3.7430.053 3.5840.031
57443 285%14 624:9 3.302:0.013 3.24320.025
57757 69146 1558:23 2.386:0.013 2.2940.016
59199 302%10 70735 3.189:0.013 3.1130.017
61317 432520 993:23 2.7330.026 2.7640.020
61941 1048@138 222543 1.9710.012 1.8580.015
64394 397530 90G:20 2.8580.013 2.82#0.017
64924 338a:34 838:42 3.09%0.009 2.9860.019
70497 415619 993:19 3.149:0.058 2.6060.004 2.77%0.013
72659 545426 123353 2.7880.310 2.88%0.026 2.83%0.024
73695 337@41 790G:35 3.06Q@:0.009 3.0490.017
77257 35937 776:10 3.00@:0.011 2.97320.020
78072 491318 1064-34 2.67%0.007 2.6280.018
80686 215%18 513:25 3.582:0.317 3.5360.013 3.51%0.021
89937 765317 170115 2.252:0.014 2.1540.016
93017 18966 432:35 3.708:0.386 3.6720.014 3.6410.019
99825 4485 3.684:0.505 3.58%0.024 3.6450.022
102485 325217 775:26 3.1450.014 3.1040.021
105858 384527 912:15 3.706:0.244 4.2330.013 2.7610.016
109176 502818 118440 2.6710.007 2.6190.020
113283 17169 3.89740.411 3.69&0.010 3.77@0.021
116771 412459 863t15 2.9110.013 2.8590.021
FGK stars (15 p& d < 20 pc)
5862 194@9 374 3.652:0.013 3.6130.025
17651 300337 719:34 3.209:0.530 3.1730.009 3.1340.022
36366 276%30 559:23 3.353:0.389 3.3220.009 3.2330.020
44248 396543 904:43 2.904:0.015 2.8390.018
46509 55@:25 3.5210.012 3.45%0.020
48113 193@14 458:36 3.6210.377 3.6560.015 3.6120.022
61174 263%15 83%6 3.308:0.016 2.7520.023
64241 29769 696:25 3.2120.012 3.1650.024
67153 264513 65730 3.344:0.012 3.2720.019
71284 222619 51931 3.4780.415 3.50#0.010 3.4440.019
75312 196@9 465:24 3.649:0.503 3.65%0.015 3.6080.021
77760 320210 71721 3.1150.010 3.0730.019
88745 208517 52022 3.58%0.358 3.57&0.015 3.5520.022
104858 279132 658:7 3.29G:0.013 3.24%0.026
112447 397836 925:32 2.91@-:0.013 2.8840.021

Notes: We name HIP 775E831D 10361.

AKARI 9 and 18um fluxes and uncertainties are from the AKARIC mid-IR all-sky Survey (ISASAXA,

2010, catalogue /297 in Vizier).

WISE data are from the AlIWISE Data Release (Cutri et al. 30¥&ier catalogue /328, except for HIP

14879, HIP 27072, HIP 70497 and HIP 72659 that are from theBMB-Sky Data Release (Cutri et al. 2012,

Vizier catalogue I311/wise). Zero points for calibration are from Wright et al. {20.
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Table 5d. IRAS 12, 25, 6Qum andSpitzer/MIPS 24 and 7Qum fluxes.

HIP IRAS MIPS
12um % 25um % 60um % 24um 70um
(mJy) (mJy) (mJy) (mJy) (mJy)

FGK stars <15 pc)

1599 31k10° 4 6.951F 4 519:11 82+8
3765 1.5610° 7 264+5 26+10
7751 27&10° 5 655107 7 2315 2214
7918 1.6%10° 5 3.8%10* 8 289+6 25+11
7981 1.8%10® 7  6.3810? 10 334:7 4849
10644 21%10° 5  49%1% 6 35987 4315
12114 1.8%10° 5 3.4K1R14 3116 3546
12843 1.9%10° 6 346:7 37+13
14879 4.0%10° 4  9.4%10* 4 1.8x10718 75415 105+13
15457 2.0%10° 4 4.6H1F 8 340:7 3918
15510 42%10° 4 95107 5 1.8K1R17 72215 100+8
16852 2.8%1C° 5 6.81x107 8 502:10 106+9
22449 5.6%10°12 1.5K10° 7 20410720 102021 1169
23693 1.6%10° 5 4.40<10% 8 308:6 6+7
27072 4.4810° 5 9.810* 6 22810716  765:16 56+10
37279 8.2%10° 4 1.8%10* 5 3.00<10®° 6 1520+103
47080 1.4%10° 5 3.4%1 11 25%5 581+0
56997 258+5 3015
57443 2.0%10° 7  4.9%10? 10 334c7 3216
57757 524100 7 121x10°10 1.7%10225 82917 114+1
59199 24510° 7 55X10 9 368:8 466
61317 3.4%10° 5 7.2%102 6 557:11 65+1
61941 7.6%10° 6 1.70<10° 7 2.91x10220  141@29 238+122
64394 2.9810° 7 6.46<102 8 489:10 4916
64924 25610° 6  5.80<10 12 4439 192+16
70497 3.0810° 4 724102 5 1.0%10728  540:11 638
72659 3.961C° 5 89510 6 15K10°25  476:10 53+7
73695 2.5610° 4 5.8810% 5 468:10 70+12
77257 24610° 4 5912 7 433:9 84+15
78072 3.8%1C° 5 8.8X%10® 5 33x10°12  630:13 70£17
80686 15810° 4  3.6810% 6 28416 21+13
89937 55%10° 3 1.31x10° 4 2210?14  105G:21 127+10
93017 1.4410° 4 3.4K%10 6 2395 2546
99825 1.4%10° 6  4.0410% 23 23%5 2214
102485 2.3%10° 7  5.1410? 14 3918 4448
105858 2.9%10° 4 6.4X102 6 17210721 47210 4416
109176  3.7610° 7  8.55<1(7 11 66714 75+7
113283  1.2%10° 6  3.45<1(? 13 2134 27+4
116771  2.9%10* 6 7.3%102 15 51110 618

FGK stars (15 p& d < 20 pc)

5862 1.4410° 7 3.451(F 14 246:5 4545
17651 21%10° 5 476102 7 366:8 4815
36366 2.0x10° 5 4.8%1(?21 356+7 4247
44248 294100 5 7.41x102 7 518:11

46509 1.6%10° 5 3.3K10% 14 2585 31+4
48113 1.4810° 5 3.2K%102 9 24745 3315
61174 22&410° 6 77102 8 3.0810714 57312 20+14
64241 2.1%10° 6 5.11x10?13 385:8 50+11
67153 1.9%10° 5 4210?10 3327 106+76
71284 1.6k10° 5 413107 7 1410725 302:6 72+11
75312 1.4%10° 5 3.41x10? 9 2736 70+12
77760 2.3%10° 5 57102 6 402:8 4046
88745 15%10° 5 3.50<10% 8 268:6 107+9
104858 2.2%10° 7 5.4X10* 8 362+7 4345
112447  3.0%10° 7  7.56<10% 9 467:10 505

Notes: All IRAS fluxes are from the Faint Source Catalogud Bi6A in Vizier) except
for HIP 3765 which are from the IRAS Catalogue of Point Soar@#125). Upper limits
to the fluxes are not given.

Sitzer/MIPS fluxes at 24 and 70m were extracted by members of the DUNES team.

See http/sdc.cab.inta-csic.gunegHELP/DUNES_Archive_ReadMe.jsp or
httpy/sdc.cab.inta-csic.gdunegHELP/DUNES_Archive_ReadMe.pdffor details.
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Table 6. OBSIDs for the DUNES_DB stars witth< 20 pc.

HIP HD PACS Scan X-Scan On-source time [s]
FGK stars § <15 pc)
1599 1581 10a60 1342198529 1342198530 288
3765 4628 10@.60 1342213215 1342213216 288
7751 10360 10060 1342193169 1342193170 288
10361 100160 1342193169 1342193170 288
7918 10307 10060 1342223568 1342223569 288
7981 10476 10a60 1342213522 1342213523 288
10644 13974 10060 1342223878 1342223879 288
12114 16160 10060 1342215727 1342215728 288
12843 17206 10060 1342214006 1342214007 288
14879 20010 10060 1342202298 1342202299 288
15457 20630 10060 1342216133 1342216134 288
15510 20794 10060 1342216456 1342216457 1080
16852 22484 10060 1342224212 1342224213 288
22449 30652 10060 1342193142 1342193143 288
23693 33262 10060 1342205208 1342205209 288
27072 38393 10060 1342203715 1342203716 288
37279 61421 10060 1342208989 1342208990 1080
47080 82885 10060 1342209372 1342209373 288
56997 101501 10060 1342211430 1342211431 288
57443 102365 10060 1342202240 1342202241 288
57757 102870 10060 1342212383 1342212384 288
59199 105452 10060 1342212824 1342212825 288
61317 109358 10060 1342208821 1342208822 288
61941 110379J 10060 1342212644 1342212645 288
64394 114710 10060 1342212672 1342212672 288
64924 115617 10060 1342202551 1342202552 288
70497 126660 10060 1342209638 1342209639 288
72659 131156 10060 1342213800 1342213801 288
73695 133640 10060 1342208966 1342208967 288
77257 141004 10060 1342204158 1342204159 288
78072 142860 10060 1342215378 1342215379 288
80686 147584 10060 1342216577 1342216578 288
89937 170153 10060 1342220810 1342220811 288
93017 176051 10060 1342205038 1342205039 288
99825 192310 10060 1342208466 1342208467 288
102485 197692 10060 1342193530 1342193531 288
105858 203608 10060 1342215352 1342215353 288
109176 210027 10060 1342198503 1342198504 288
113283 216803 10060 1342211140 1342211141 288
116771 222368 10060 1342198507 1342198508 288
FGK stars (15 p& d < 20 pc)
5862 7570 10@.60 1342213175 1342213176 288
17651 23754 10060 1342223596 1342223596 288
36366 58946 10060 1342219410 1342219411 288
44248 76943 10060 1342208506 1342208507 288
46509 81997 10060 1342209475 1342209476 288
48113 84737 10060 1342210446 1342210447 288
61174 109085 10060 1342234385 1342234386 288
64241 114378J 10060 1342212720 1342212721 288
67153 119756 10060 1342203109 1342203110 288
71284 128167 10060 1342213660 1342213661 288
75312 137107J 10060 1342213788 1342213789 288
77760 142373 10060 1342205167 1342205168 288
88745 165908 10060 1342195362 1342195363 288
104858 202275 10060 1342195606 1342195607 288
112447 215648 10060 1342198505 1342198506 288
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Table 7. PACS flux densities for the DUNES_DB stars witk 15 pc and 15 ped<20 pc.

HIP HD PACS100 S100 X100 PACS160 S160 xie0  Status
(mJy) (mJy) (mJy) (mJy)
FGK stars (<15 pc)
1599 1581 33.282.35 30.08 0.19 134 29.03:3.46 11.75% 0.07 499 Dubious
3765 4628 19.481.93 15.84 0.36 183 <3.38 6.19-0.14 No excess
7751 10360 11.9% 1.70 12.320.21 -0.26 < 5.00 4.84: 0.08 No excess
10361 10.66 1.68 1496 0.26 -249 < 5.00 5.82:0.10 No excess
7918 10307 14.381.75 16.2%:0.25 -1.06 10.3%3.17 6.330.10 127  No excess
7981 10476 20.181.91 20.050.21 Q07 7.8%2.05 7.830.08 Q02 No excess
10644 13974 23.452.07 20.7% 0.30 129 6.59:3.60 8.1+ 0.12 -042 No excess
12114 16160 15.201.74 17.26 0.24 -1.12 5.913.32 6.740.09 -0.25 No excess
12843 17206 20.942.08 19.1@ 0.22 Q88 7.52:3.18 7.46:0.09 Q02 No excess
14879 20010 40.722.70 38.7%1.48 063 24.96:3.58 15.14 0.58 269  No excess
15457 20630 24.782.02 19.85 0.24 243 12.14:2.52 7.7%:0.09 174 No excess
15510 * 20794 48.62 2.64 40.6@ 0.34 301 27.12:2.33 15.86:0.13 482 Excess
16852 * 22484 67.303.64 28.02 0.34 1071 33.35:3.19 10.9% 0.13 701 Excess
22449 30652 65.993.67 58.7% 0.29 195 22.9%0.12 No excess
23693 33262 33.972.33 17.43 0.42 697 9.3%2.84 6.83 0.17 090  Excess
27072 38393 49.242.95 43.99 0.29 176 19.643.13 17.1& 0.11 Q80 No excess
37279 61421 867.5013.38 733.5@ 8.48 303 355.7%17.88 286.58 3.31 381 Dubious
47080 82885 10.121.87 13.560.21 -1.83 8.3(:3.16 5.3@: 0.08 Q94 No excess
56997 101501 15.431.71 14.830.14 035 12.6% 3.51 5.7% 0.05 197  No excess
57443 102365 16.221.96 19.830.17 -1.84 <385 7.74:0.07 No excess
57757 102870 68.433.80 48.38 0.23 526 40.6243.83 18.9@ 0.09 568 Excess
59199 105452 27.192.16 21.650.34 249 25.4@:3.29 8.46:0.13 514 Dubious
61317 109358 31.432.34 30.76:0.30 Q028 9.52:3.46 12.020.12 -0.72 No excess
61941 110379J 85.474.59 71.920.86 297 49.43:3.86 28.1@0.34 550  Dubious
64394 114710 23.7441.98 28.550.25 -241 13.5@:3.26 11.150.10 Q72 No excess
64924 * 115617 211.5610.74 23.6#1.10 1740 161.2%48.74 9.24-0.43 1737 Excess
70497 126660 36.362.46 30.16:0.33 250 15.5%3.17 11.7& 0.13 120 No excess
72659 131156 57.547.46 27.420.55 402 42.14:8.58 10.7%0.21 366  Dubious
73695 133640 32.172.15 24.0%0.25 377 30.832.94 9.38 0.10 730  Dubious
77257 141004 33.12.35 25.190.42 332 20.233.12 9.84:0.16 333 Dubious
78072 142860 30.712.26 35.8%:0.20 -2.25 24.4@:3.91 13.99 0.08 266 No excess
80686 147584 17.31.75 15.45 0.28 105 <392 6.03:0.11 No excess
89937 170153 57.973.27 55.98 0.31 061 32.4%3.72 21.8%0.12 283  Noexcess
93017 176051 18.731.79 13.38 0.26 295 <5.02 5.23: 0.10 No excess
99825 192310 11.791.87 141%20.16 -1.27 8.32:3.35 5.53 0.06 083  No excess
102485 197692 27.112.35 23.050.20 172 9.13:3.09 9.0G6- 0.08 Q04 No excess
105858 203608 30.872.23 28.59 0.46 100 14.85:3.34 11.1#0.18 110 No excess
109176 210027 34.702.38 34.350.51 014 16.9G:3.39 13.420.20 103  No excess
113283 216803 12.211.57 12.480.25 -0.17 12.6%1.73 4.8% 0.10 451 Excess
116771 222368 42.112.66 29.19 0.44 479 21.753.33 11.4@ 0.17 310 Excess
FGK stars (15 p& d < 20 pc)
5862 7570 24.362.03 13.8% 0.14 516 7.33:3.29 5.4@ 0.06 Q059 Excess
17651 23754 26.4R.16 21.1@¢0.53 252 8.22:3.23 8.240.21 -001 No excess
36366 58946 22.241.92 18.720.32 177 18.7&3.47 7.340.12 330  Dubious
44248 76943 34.662.29 28.3%0.59 267 22.61%3.38 11.0%0.23 340  Dubious
46509 81997 19.151.91 16.06: 0.13 162 9.2G:3.36 6.2 0.05 Q87 No excess
48113 84737 9.561.56 13.940.14 -280 9.7%3.35 5.44 0.06 129 No excess
61174* 109085 252.0016.00 16.08 0.43 1475  231.0&13.00 6.2%0.17 1729  Excess
64241 114378J 26.62.02 21.7¢0.14 213 16.02:3.09 8.48 0.05 247 No excess
67153 119756 19.701.88 19.5%0.20 010 5.722.84 7.620.08 -0.67 Noexcess
71284 128167 39.482.57 16.13% 0.09 Q206 18.4@:3.13 6.3@: 0.04 387 Excess
75312 137107J 12.011.86 1453 0.25 -134 4.69%3.45 568 0.10 -0.29 No excess
77760 142373 22.411.99 23.380.16 -0.49 17.093.25 9.13 0.06 245  No excess
88745* 165908 87.0010.00 15.62 0.75 711 80.0@:15.00 6.130.29 492  Excess
104858 202275 25.12.00 20.14 0.19 248 5.26:3.61 7.8£0.07 -0.72 No excess
112447 215648 26.32.19 27.7%0.29 -0.64 16.193.19 10.8% 0.11 168 No excess

Notes: * denotes that the source is extended.
The uncertainties (PACS, (1)) for PACS100 and PACS160 are the statistical plus sysientmmbined quadratically; values
of 5% of the fluxes for the systematic —calibration— unceties were considered at both wavelengths (Balog et al.)2014

PACS fluxes for HIP 61174 are from Duchéne et al. (2014).

PACS fluxes for HIP 88745 are from Kennedy et al. (2012).

HIP 7751 has been treated as a single source in the stdtat@lysis of the sample.

HIP 72659 is a binary (G7-8¥K5V) however the SED is bets fitted with the G8 photospherg.onl

HIP 73695 is a W UMa eclipsing binary (FS\G9V), however the SED is best fitted with the G9 photosphelg on
S100 and S160 values for HIP 88745 (FMA4V) are from a composite model to include both componenti®@binary.

PACS70 fluxes for HIP 15510 (10Q:6.0 mJy, Kennedy et al. 2012), HIP 61174 (23018.0 mJy, Duchéne et al. 2014),
HIP 64924 (198.23.0 mJy, Wyatt et al. 2012) and HIP 88745 (9810.0 mJy, Kennedy et al. 2012) have been also used
in this work.

In addition to the PACS data, SPIRE flux densities have bednded in the SEDs of these sources:
HIP 61174: 100.810.0 (250um), <1000 (350um), <10.0 mJy (500um) (Duchéne et al. 2014).
HIP 64294: 129.021.0 (250um), 55.0:17.0 (350um), 20.G:12.0 mJy (50Qum) (Wyatt et al. 2012).
HIP 88745: 44.86.0 (250um), 22.0:7.0 (350um) (Kennedy et al. 2012).
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