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Overview of the publications in 2016

104 papers in journals with ISI impact factors,
cumulative 1.f. 589.4 (5.67/paper)

248 scientific publications

First-authored refereed papers: 39

Number of staff: 53 (1 member of MTA, 5 emeriti,
3 D.Sc., 25 PhD, 19 without PhD)



2016 publications

31 AGA

6 AJ

21 ApJ

2 ApJL

4 ApdS

1 AstroBio.

1 CeMDA

1 Climate Dyn.
1 Exp. Astron.
1 Geochim.C.Acta
1 [JMPE

17 MNRAS

e 1 Nature

e 1 New. Astron.

e 30LEB

e 1 Planet. Sp. Sci.
e 1PASP

¢ 3 Phys.Rev.C

e 1PNAS

e 1 Science

e 1 Sci.China Phys.M.Ast.
e 4 Solar Phys.

e 1 Sp.Sci.Rev.

71% in “three” journals



Refereed papers: types and facilities

e Theory/review: 28

® Ground based data

Piszkéstetd 6

Debrecen 4
HATNet 1
Fly's Eye 1
ESO/

ALMA(APEX) 2

other
/collections 17

® Space observatories

Herschel 6
Kepler/K2 14
Solar probes 4

CoRoT, MOST 4

HST 1
Gaia 3
Rosetta 9
other 3
5

e |aboratory
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number of ISI papers/FTE
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Konkoly cumulative impact factor 2006-2016
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Konkoly independent citations 2006-2016
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Number of researchers

12

10

o0

Konkoly ISI publications 2016

Number of co-authored ISI papers

10

12

14

13 Pignatari M.
11 Pal A.
10 Toth |.

9 Moor A.
Vida K.

8 Molnar L.

7 Kiss Cs.
Kiss L.
Sarneczky K.

6 Kereszturi A.
Kospal A.
Lugaro M.

5 Olah K.
Skarka M.
Sédor A.
Szabd R.
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2016/2017: the beginning of a new era
supported by large grants

* GINOP Strategic R+D (L. Kiss, Cosmic effects and risks,
2.3 MEUR, Oct. 3, 2016 + 4 yrs)

* GINOP Strategic R+D (J. Vinko, Transient Astrophysical Objects,
1.3 MEUR, Jan. 2, 2017 + 4 yrs)

 ERC Starting Grant (A. Késpal, Structured Accretion Disks,
1.3 MEUR, July 1, 2017 + 5 yrs)

*ERC Consolidator Grant (M. Lugaro, Radioactivities from stars to
Solar System
1.7 MEUR, Sept. 1, 2017 + 5 yrs)

Total grant income in 2016 is approximately 9 MEUR for the
period 2017-2022 (cf. annual budget of Konkoly: ~1 MEUR)



A quick SWOT-analysis

-Strength: excellent team of internationally
recognized researchers

-Weakness: one sided scientific profile
(predominantly stellar physics)

-Opportunity: new EU/ESA/local funding
opportunities

- Threat: turbulent legal and economic situation,
keeping the best researchers



Righlights
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Origin of the p-process radionuclides >*Nb and '*°Sm in
the early solar system and inferences on the birth of

the Sun

Maria Lugaro®? ', Marco Pignatari®<, Ulrich Ott®¢, Kai Zuber', Claudia Travaglio®?, Gyorgy Gyiirky", and Zsolt Fiil6p"

aKonkoly Observatory, Research Centre for Astronomy and Earth Sciences, Hungarian Academy of Sciences, H-1121 Budapest, Hungary; PMonash Centre for
Astrophysics, Monash University, Clayton, VIC 3800, Australia; “NuGrid Collaboration; 9Faculty of Natural Science, University of West Hungary, H-9700
Szombathely, Hungary; *“Max Planck Institute for Chemistry, D-55128 Mainz, Germany; finstitut fur Kern- und Teilchenphysik, Technische Universitat
Dresden, D-01069 Dresden, Germany; 9Osservatorio di Torino, I-10025 Pino Torinese, Italy; and "Atomki Institute for Nuclear Research, Hungarian Academy

of Sciences, H-4001 Debrecen, Hungary

Edited by Neta A. Bahcall, Princeton University, Princeton, NJ, and approved December 7, 2015 (received for review September 29, 2015)

The abundances of >Nb and °Sm in the early solar system are
determined from meteoritic analysis, and their stellar production is
attributed to the p process. We investigate if their origin from
thermonuclear supernovae deriving from the explosion of white
dwarfs with mass above the Chandrasekhar limit is in agreement
with the abundance of >**Mn, another radionuclide present in the
early solar system and produced in the same events. A consistent
solution for ®>Nb and **>Mn cannot be found within the current
uncertainties and requires the *>Nb/?’Mo ratio in the early solar
system to be at least 50% lower than the current nominal value,
which is outside its present error bars. A different solution is to
invoke another production site for °’Nb, which we find in the
a-rich freezeout during core-collapse supernovae from massive
stars. Whichever scenario we consider, we find that a relatively
long time interval of at least ~10 My must have elapsed from
when the star-forming region where the Sun was born was iso-
lated from the interstellar medium and the birth of the Sun. This is
in agreement with results obtained from radionuclides heavier
than iron produced by neutron captures and lends further support
to the idea that the Sun was born in a massive star-forming region
together with many thousands of stellar siblings.

short-lived radionuclides | solar system formation | supernovae

Here, we turn to the investigation of the origin of the other
two radionuclides heavier than Fe whose abundances are well
known in the ESS: **Nb and '*°Sm. These nuclei are proton-rich,
relative to the stable nuclei of Nb and Sm, which means that
they cannot be produced by neutron captures like the vast majority
of the nuclei heavier than Fe. Instead, their nucleosynthetic ori-
gin has been traditionally ascribed to some flavor of the so-called
p process (4, 5), for example, the disintegration of heavier nu-
clei (y-process). Unfortunately, the possible astrophysical sites
of origin of p-process nuclei in the universe are not well-
constrained.

Core-collapse supernova (CCSN) explosions (6) deriving
from the final collapse of massive stars have been considered
as a possible site for the y-process, specifically, the O—Ne-rich
zones of the CCSN ejecta (7). However, models never managed to
reproduce the complete p-process pattern observed in the bulk
of the solar system material (8-10). For instance, CCSN models
cannot reproduce the relatively large abundances of *>**Mo and
?0-95Ru. Taking into account nuclear uncertainties has not solved
the problem (11, 12), except for a possible increase of the '*C+"*C
fusion reaction rate (13, 14). Another process in core-collapse
supernovae (CCSNe) that can produce the light p-process nuclei
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No Sun-like dynamo on the active star
C Andromedae from starspot asymmetry

R. M. Roettenbacher!, J. D. Monnier!, H. Korhonen??, A. N. Aarnio!, F. Baron>*, X. Chel, R. O. Harmon®, Zs. K&vari®, S. Kraus'’,
G. H. Schaefer®, G. Torres?, M. Zhao™1°, T. A. ten Brummelaar®, J. Sturmann® & L. Sturmann®

Sunspots are cool areas caused by strong surface magnetic fields
that inhibit convection'-2, Moreover, strong magnetic fields can
alter the average atmospheric structure’, degrading our ability to
measure stellar masses and ages. Stars that are more active than
the Sun have more and stronger dark spots than does the Sun,
including on the rotational pole*. Doppler imaging, which has so
far produced the most detailed images of surface structures on
other stars, cannot always distinguish the hemisphere in which
the starspots are located, especially in the equatorial region
and if the data quality is not optimal®. This leads to problems
in investigating the north-south distribution of starspot active
latitudes (those latitudes with more starspot activity); this
distribution is a crucial constraint of dynamo theory. Polar spots,
whose existence is inferred from Doppler tomography, could
plausibly be observational artefacts®. Here we report imaging
of the old, magnetically active star ( Andromedae using long-
baseline infrared interferometry. In our data, a dark polar spot
is seen in each of two observation epochs, whereas lower-latitude
spot structures in both hemispheres do not persist between
observations, revealing global starspot asymmetries. The north-
south symmetry of active latitudes observed on the Sun’ is absent
on ( And, which hosts global spot patterns that cannot be produced

by solar-type dynamos®.

The surface temperature maps for ¢ And show peaks of 4,530K
and 4,550 K and minimum values of 3,540 K and 3,660 K in 2011 and
2013, respectively. The ~900-K range of temperatures we see across
the surface is slightly larger than the ~700-K range found from recent
Doppler imaging work (from the Fe 1 A= 6,430 A line). A strong dark
polar spot is present in both of our imaging epochs, also consistent
with recent Doppler imaging studies”*'%. In contrast to this persistent
feature, many other large dark regions change completely between
2011 and 2013 with no apparent overall symmetry or pattern. These
features and their locations can only unambiguously be imaged by
interferometry, since Doppler and light-curve inversion imaging tech-
niques experience latitude degeneracies (see Methods section for more
details). We now discuss the starspot implications on the dynamical
large-scale magnetic field of ¢ And.

The extended network of cool regions stretching across the star
suggest that strong magnetic fields can suppress convection on global
scales, rather than just local concentrations forming spot structures.
The extent to which starspots can cover the surface of a star is at pres-
ent unknown and of interest in understanding how activity saturates
on rapidly rotating, convective stars'”. The observations in hand
lend support to studies that have suggested magnetic activity can be
so widespread as to alter the apparent fundamental parameters of a
star'®!”, For example, a larger region of suppressed convection gives
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Figure 1 | Surface image of ( And from July 2011 with eleven nights transient starspots. b, The surface reflects how the star is observed on
of data using SURFING. a, The temperature of ( And is presented in an the sky with H-band intensities (mean H=1.64). The phase ¢ =0.000
Aitoff projection. The contours represent every 200 K from 3,400 K to plot shows longitude 0° at the bottom right of the star with 90° across the
4,600 K. The dashed line at the bottom pole indicates the latitudes below, middle. The phases assume circular orbit radial velocity conventions. The

which are hidden owing to the inclination. Arrows point to example images are oriented with north up and east to the left.



COMETARY SCIENCE

Rosetta’s comet 67P/Churyumov-
Gerasimenko sheds its dusty mantle
to reveal its icy nature

S. Fornasier,'* S. Mottola,? H. U. Keller,>> M. A. Barucci,' B. Davidsson,” C. Feller,"

J. D. P. Deshapriya,' H. Sierks,’ C. Barbieri,® P. L. Lamy,’ R. Rodrigo,*° D. Koschny,°

H. Rickman,"'> M. A’Hearn,'® J. Agarwal,’ J.-L. Bertaux,'* I. Bertini,® S. Besse,'”

G. Cremonese,'® V. Da Deppo,'” S. Debei,'® M. De Cecco,'® J. Deller,” M. R. El-Maarry,>°
M. Fulle,! O. Groussin,>? P. J. Gutierrez,® C. Giittler,” M. Hofmann,’ S. F. Hviid,?

W.-H. Ip,?>?* L. Jorda,?? J. Knollenberg,> G. Kovacs,”*’ R. Kramm,’ E. Kiihrt,>

M. Kiippers,'®> M. L. Lara,® M. Lazzarin,® J. J. Lopez Moreno,® F. Marzari,®

M. Massironi,?®%” G. Naletto,?®>”'7 N. Oklay,” M. Pajola,??>” A. Pommerol,>° F. Preusker,>
F. Scholten,” X. Shi,” N. Thomas,?° I. Toth,?° C. Tubiana,’ J.-B. Vincent’

The Rosetta spacecraft has investigated comet 67P/Churyumov-Gerasimenko from large
heliocentric distances to its perihelion passage and beyond. We trace the seasonal and diurnal
evolution of the colors of the 67P nucleus, finding changes driven by sublimation and
recondensation of water ice. The whole nucleus became relatively bluer near perihelion, as
increasing activity removed the surface dust, implying that water ice is widespread
underneath the surface. We identified large (1500 square meters) ice-rich patches appearing
and then vanishing in about 10 days, indicating small-scale heterogeneities on the nucleus.
Thin frosts sublimating in a few minutes are observed close to receding shadows, and rapid
variations in color are seen on extended areas close to the terminator. These cyclic processes
are widespread and lead to continuously, slightly varying surface properties.

11 cometary nuclei observed to date have
appeared to be dark, with only a limited
amount of water ice detected in small patches
(1, 2), although water is the dominant vola-
tile observed in their coma.

The Rosetta spacecraft has been orbiting comet
67P/Churyumov-Gerasimenko since August 2014,
providing the opportunity to continuously inves-
tigate its nucleus. The comet has a distinct bilobate
shape and a complex morphology (3-5), with a

sciencemag.org SCIENCE



Spectral slope (%/100nm) [882-535 nm]
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1 Aug 2014 UT14:43, r,= 3.6 AU 30 Aug 2015 UT15:01, ro= 1.26 AU

Fig. 1. Spectral slope evolution with heliocentric distance. The August 2014 image was corrected for
the phase reddening from 10° to 70° using the coefficients published in (15) to match the viewing geometry
on the right. See fig. S4 for the morphological regions context.
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ACTIVE LONGITUDE AND SOLAR FLARE OCCURRENCES

N. GYENGE A LUDMANY , AND T. BARANYIl

! Debrecen Heliophysical Observatory (DHO), Konkoly Observatory, Research Centre for Astronomy and Earth Sciences,
Hungarian Academy of Sciences Debrecen, P.O.Box 30, H-4010, Hungary; gyenge.norbert@csfk.mta.hu
% Solar Physics and Space Plasmas Research Centre (SP2RC), School of Mathematics and Statistics, University of Sheffield,
Hounsfield Road, Hicks Building, Sheffield S3 7RH, UK
Received 2015 July 29; accepted 2015 December 23; published 2016 February 16

ABSTRACT

The aim of the present work is to specify the spatio-temporal characteristics of flare activity observed by the
Reuven Ramaty High Energy Solar Spectroscopic Imager (RHESSI) and the Geostationary Operational
Environmental Satellite (GOES) in connection with the behavior of the longitudinal domain of enhanced sunspot
activity known as active longitude (AL). By using our method developed for this purpose, we identified the AL in
every Carrington Rotation provided by the Debrecen Photoheliographic Data. The spatial probability of flare
occurrence has been estimated depending on the longitudinal distance from AL in the northern and southern
hemispheres separately. We have found that more than 60% of the RHESSI and GOES flares is located within
+36° from the AL. Hence, the most flare-productive active regions tend to be located in or close to the active
longitudinal belt. This observed feature may allow for the prediction of the geo-effective position of the domain of
enhanced flaring probability. Furthermore, we studied the temporal properties of flare occurrence near the AL and
several significant fluctuations were found. More precisely, the results of the method are the following fluctuations:
0.8, 1.3, and 1.8 years. These temporal and spatial properties of the solar flare occurrence within the active
longitudinal belts could provide us with an enhanced solar flare forecasting opportunity.

Key words: Sun: activity — Sun: flares — sunspots
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Possibility for albedo estimation of exomoons: Why should we
care about M dwarfs?

Vera Dobos!, Akos Kereszturi!, Andrés Pal', and Laszl6 L. Kiss!-2

' Konkoly Thege Miklos Astronomical Institute, Research Centre for Astronomy and Earth Sciences,
Hungarian Academy of Sciences, 1121 Konkoly Thege Mikl6s 1t 15-17, Budapest, Hungary
e-mail: dobos@konkoly.hu

2 Sydney Institute for Astronomy, School of Physics A28, University of Sydney, NSW 2006, Australia

Received 4 June 2015 / Accepted 4 June 2016

ABSTRACT

Occultation light curves of exomoons may give information on the exomoons’ albedo and hence indicate the presence of ice cover
on the surface. Icy moons might have subsurface oceans, and thus may potentially be habitable. The objective of our paper is to
determine whether next generation telescopes will be capable of albedo estimations for icy exomoons using their occultation light
curves. The success of the measurements depends on the depth of the moon’s occultation in the light curve and on the sensitivity of
the used instruments. We applied simple calculations for different stellar masses in the V and J photometric bands, and compared the
flux drop caused by the moon’s occultation and the estimated photon noise of next generation missions with 5o~ confidence. We found
that albedo estimation by this method is not feasible for moons of solar-like stars, but small M dwarfs are better candidates for such
measurements. Our calculations in the J photometric band show that E-ELT MICADQO’s photon noise is just about 4 ppm greater
than the flux difference caused by an icy satellite twice the Earth’s radius in a circular orbit at the snowline of an 0.1 stellar mass star.
However, considering only photon noise underestimates the real expected noise, because other noise sources, such as CCD read-out
and dark signal become significant in the near-infrared measurements. Hence we conclude that occultation measurements with next
generation missions are far too challenging, even in the case of large, icy moons at the snowline of small M dwarfs. We also discuss
the role of the parameters that were neglected in the calculations, for example inclination, eccentricity, orbiting direction of the moon.
We predict that the first albedo estimations of exomoons will probably be made for large icy moons around the snowline of M4 — M9
type main sequence stars.

Key words. planets and satellites: surfaces — methods: numerical — planets and satellites: detection — occultations
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NUGRID STELLAR DATA SET. I. STELLAR YIELDS FROM H TO BI FOR STARS
WITH METALLICITIES Z = 0.02 and Z = 0.01

1,2,13 3,4,13 5,6,13 4,8,13
b

M. PIGNATARI , F. HERWIG , R. HIRSCHI , M. BENNETT" ’]3, G. ROCKEFELLER7’13, C. FrRyEr"° , F. X. TIMMES
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A. HUNGERFORD7 13 , G. MAGKOTSIOS4 B . TRAVAGLIO12 1 AND P. YOUNG8
' E.A. Milne Centre for Astrophys1cs Dept of Physics & Mathematlcs University of Hull HU6 7RX, United Kingdom
Konkoly Observatory, Research Centre for Astronomy and Earth Sciences, Hungarian Academy of Sciences, Konkoly Thege Miklos ut 15-17,
H-1121 Budapest, Hungary
Depaﬂment of Physics & Astronomy, University of Victoria, Victoria, BC, V8P5C2 Canada
*The J 01nt Institute for Nuclear Astrophysics, Notre Dame, IN 46556, USA
> Keele University, Keele, Staffordshire STS 5BG, UK
® Institute for the Phys1cs and Mathematics of the universe (WPI), University of Tokyo, 5-1-5 Kashiwanoha, Kashiwa 277-8583, Japan
Computatlonal Physics and Methods (CCS-2), LANL, Los Alamos, NM, 87545, USA
8 Arizona State University (ASU), School of Earth and Space Exploration (SESE), P.O. Box 871404, Tempe, AZ, 85287-1404, USA
? Monash Centre for Astrophysics, School of Mathematical Sciences, Monash University, Vic 3800, Australia
Research School of Astronomy and Astrophysics, Australian National University, Weston Creek, ACT 2611, Australia
Department of the Geophysical Sciences and Chicago Center for Cosmochemistry, Chicago, IL 60637, USA
12 Osservatorio Astronomico di Torino, Torino, Italy
Received 2013 July 16; revised 2016 March 31; accepted 2016 April 4; published 2016 August 11

ABSTRACT

We provide a set of stellar evolution and nucleosynthesis calculations that applies established physics assumptions
simultaneously to low- and intermediate-mass and massive star models. Our goal is to provide an internally
consistent and comprehensive nuclear production and yield database for applications in areas such as presolar grain
studies. Our non-rotating models assume convective boundary mixing (CBM) where it has been adopted before.
We include 8 (12) initial masses for Z = 0.01 (0.02). Models are followed either until the end of the asymptotic
giant branch phase or the end of Si burning, complemented by simple analytic core-collapse supernova (SN)
models with two options for fallback and shock velocities. The explosions show which pre-SN yields will most
strongly be effected by the explosive nucleosynthesis. We discuss how these two explosion parameters impact the
light elements and the s and p process. For low- and intermediate-mass models, our stellar yields from H to Bi
include the effect of CBM at the He-intershell boundaries and the stellar evolution feedback of the mixing process
that produces the 'C pocket. All post-processing nucleosynthesis calculations use the same nuclear reaction rate
network and nuclear physics input. We provide a discussion of the nuclear production across the entire mass range
organized by element group. The entirety of our stellar nucleosynthesis profile and time evolution output are
available electronically, and tools to explore the data on the NuGrid VOspace hosted by the Canadian
Astronomical Data Centre are introduced.

Key words: nuclear reactions, nucleosynthesis, abundances — stars: abundances — stars: evolution — stars: interiors

Supporting material: machine-readable tables
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Figure 1. H-R diagram for low- and intermediate-mass models. Labels give the initial stellar mass followed by “S1” for Set 1.1 models (Z = 0.01) and “S2” for
Set 1.2 models (Z = 0.02). Toward the end of the sequence, the tracks show wide loops, indicating an instability toward the end of the evolution that has been omitted
from the plot for clarity (see the text for details).
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Multiwavelength study of the low-luminosity
outbursting young star HBC 722*
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Fig. 1. Light curves of HBC 722. Filled dots are from Paper I and this work, plus signs are from Semkov et al. (2010), Semkov et al. (2014),
Miller et al. (2011), Sung et al. (2013), Antoniucci et al. (2013), and from the AAVSO database!. Mid-IR data points are either from WISE (filled
squares) or from Spitzer (filled dots). For clarity, the B, V, I, J, H, Ks, [3.6] and [4.5] light curves are shifted along the y-axis. The vertical dashed
line marks the epoch when our near-IR LIRIS spectum was taken, while the vertical dotted lines indicate the time of our optical GTC/OSIRIS

spectra.
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LARGE SIZE AND SLOW ROTATION OF THE TRANS-NEPTUNIAN OBJECT (225088) 2007 OR;
DISCOVERED FROM HERSCHEL AND K2 OBSERVATIONS
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ABSTRACT

We present the first comprehensive thermal and rotational analysis of the second most distant trans-Neptunian
object (TNOs) (225088) 2007 OR ;. We combined optical light curves provided by the Kepler Space Telescope—
K2 extended mission and thermal infrared data provided by the Herschel Space Observatory. We found that
(225088) 2007 OR g 1s likely to be larger and darker than derived by earlier studies: we obtained a diameter of

d = 1535735 km which places (225088) 2007 OR, in the biggest top three TNOs. The corresponding visual

geometric albedo 1s p, = 0. 0897003 The light-curve analysis revealed a slow rotation rate of

P.ot = 44.81 4+ 0.37 hr, superseded by very few objects. The most likely light-curve solution is double-peaked
with a slight asymmetry; however, we cannot safely rule out the possibility of having a rotation period of
P.ot = 22.40 & 0.18 hr, which corresponds to a single-peaked solution. Due to the size and slow rotation, the
shape of the object should be a MacLaurin ellipsoid, so the light variation should be caused by surface
inhomogeneities. Its newly derived larger diameter also implies larger surface gravity and a more likely retention of
volatiles—CH,, CO, and N,—on the surface.

Key words: Kuiper belt objects: individual ((225088) OR ;) — methods: observational — minor planets, asteroids:
general — radiation mechanisms: thermal — techniques: photometric
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Figure 1. Total analyzed field of view of the Kepler, showing both the stamps related to (225088) 2007 OR as well as the nearby image stamps used for astrometry.
The stars used by the determination for both the differential and absolute astrometric solutions are indicated by red circles. The field has a pixel dimension of

410 x 220, equivalent to 27’ x 15’. Note that the pixels are shown in the reference frame of the detector and therefore the image itself is flipped. Note also that the
edge of channel 2 of module #18 is at the top of the image.
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Figure 2. Image stamps of (225088) 2007 OR, as seen by the PACS detector of Herschel. The stamps show the vicinity of the object and cover a 70” x 70" area on
the sky. From left to right, the stamps show the object in 70 pm (blue), 100 pum (green), and 160 pum (red) channels. The small white circles in the lower-left corner
show the beam size (which is the largest in the red channel due to the diffraction-limited resolution of the instrument. Note that the object itself is slightly offset by
~2" from the field center due to the pointing drifts and astrometric uncertainties with respect to the nominal coordinates.
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ABSTRACT

A sequence search method was developed for searching for regular frequency spacing in 6 Scuti stars by visual
inspection (VI) and algorithmic search. The sample contains 90 6 Scuti stars observed by CoRoT. An example is
given to represent the VI. The algorithm (SSA) is described in detail. The data treatment of the CoRoT light curves,
the criteria for frequency filtering, and the spacings derived by two methods (i.e., three approaches: VI, SSA, and
FT) are given for each target. Echelle diagrams are presented for 77 targets for which at least one sequence of
regular spacing was identified. Comparing the spacing and the shifts between pairs of echelle ridges revealed that at
least one pair of echelle ridges is shifted to midway between the spacing for 22 stars. The estimated rotational
frequencies compared to the shifts revealed rotationally split doublets, triplets, and multiplets not only for single
frequencies, but for the complete echelle ridges in 31 6 Scuti stars. Using several possible assumptions for the
origin of the spacings, we derived the large separation (Av) that are distributed along the mean density versus large
separations relation derived from stellar models.

Key words: space vehicles — stars: oscillations (including pulsations) — stars: variables: delta Scuti —
techniques: photometric
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Figure 16. Location of the whole sample on the log mean density vs. log large
separation diagram, along with the relation based on stellar models from Suarez
et al. (2014). The new symbols represent the stars for which there is no
agreement between the rotational frequency and the difference of the spacings
(inverted triangle) or the stars with only one spacing (diamonds). The color
code is the same as in the previous figure, with the addition of the red color
corresponding to Av = SP,.



