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SELECTION OF THE SAMPLE

Probability that RV variations have a random occurrence (Press et al. 1992)
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CAOS: CATANIA ASTROPHYSICAL OBSERVATORY

SPECTROPOLARIMETER

91 cm telescope dome

91 cm telescope

CAOS optical layout

R=55000
3750 - 11000 Å
snr = 60 for V=10 with Texp= 1h
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SELECTION OF THE SAMPLE

KIC Sp Type HJD 

(d)

SNR Teff

(K)

Log g 

(cm s-2)

[Fe/H] 

(sun)

HRV 

(km s-1)

P(C2)

5219533 A6m 56570,9769 169 7835  327 3,88  0,11 -0,09  0,13 10,1  22,3 0,3143

56800,3279 108 7920  194 3,88  0,12 -0,11  0,12 45,9  29,5 0,3143

7599132 B9.5III 56432,2613 435 11251  860 3,99  0,12 -0,03  0,11 11,6  17,9 0,0152

56570,0049 372 10719  372 3,95  0,12 -0,10  0,12 -51,5  18,9 0,0152

Selection

Criteria

V < 10 mag

P(c2)<0,5

Teff > 6000 K

Sp: F-A-B
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KIC7599132 (HD 180757)

AN ELLIPTICAL VARIABLE IN A CLOSE SB1 

SYSTEM

Teff = 10250  125 K
log g= 4,00  0,25

Teff = 10200  150K
log g= 4,1  0,1

Solar chemical abundances have been used
for all identified spectral lines, with the 
exception of silicon 0,5 dex more than the 
Sun
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SPECTROSCOPIC VARIABILITY: CAOS@OACT
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 = velocity of centre of mass
a = semi-major axis
i = inclination between plane
of sky and plane of orbit
P = orbital period
e= eccentricity

 = position angle
 = orientation



P 1,30364  0,00006 d

T 2457611,764  0,027

e 0,03  0,05

 343  7

K 43  4 km s-1

 -19  3 km s-1

a sin i 1,1  0,1Rʘ

f(m) 0,011  0,003 Mʘ

Black dots  CAOS (Catanzaro et al., 2017)
Green triangles  LAMOST (Frasca et al., 2016)
Magenta square FRESCO (Catanzaro et al., 2010)

Radial velocity curve of KIC 7599132
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SPECTROSCOPIC VARIABILITY: CAOS@OACT
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-1d 0001.07671.0 
day 0.00021.3036P 

PHOTOMETRIC VARIABILITY: KEPLER Q0Q17
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Following Kopal (1959) and Morris (1985)
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65859 long-cadence data 
1471 days
PDC (Pre-search Data Conditioning)
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R 02.071.7

01.025.0

R 1.03.2

sun

sun1
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KEPLER LIGHT CURVE ANALYSIS

C1(2) from fit of light curve
U1 limb darkening

1 gravity darkening
(Claret & Bloemen, 2011)

M1 = 2,9 Mʘ (from spectroscopy)
q=M2/M1

System of 4 equations in 4 unkwnons

Vsini from spectral lines

Third Kepler’s law

Mass function from 
fitting of radial velocities
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The amplitude of the 

cos(2) term can be 
expressed as
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COMBINING SPECTROSCOPY AND 

PHOTOMETRY WITH PHOEBE

f0,25 Roche lobe

Only an upper
limit

10



Further constrains for the secondary component

Theoretical simulation

Upper limit for secondary
Teff ≤ 4000 K
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ESTIMATION OF MASSES AND 

AGE WITH BAYESAN ANALYSIS

Myr 38.2

M82.2M

13.0

25.01

sun

12.0

04.01













 Myr 83.2

M80.0M

83.1

07.12

sun

15.0

19.02















Myr 39.2 12.0

26.0



s

Evolutionary models computed with 
PROSECCO code (Tognelli et al, 2015, 
2016)
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POSITION IN THE HR DIAGRAM

PROSECCO evolutionary
tracks from PMS to the 
ZAMS ([Fe/H]=0)

Evolutionary
track for the 
secondary

Evolutionary
track for the 
primary
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SUBMITTED MANUSCRIPT TO MNRAS
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KIC5219533 (HD 226766)

A NEW HIERARCHICAL TRIPLE SYSTEM
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LAMOST low resolution spectrumCAOS high resolution spectrum



RADIAL VELOCITY CURVES OF THE SB2 SYSTEM

HD226766 A,B

P 31,912 d

T 2457948,026 

e 0,28

 0

KA 46,5 km s-1

KB 50,3 km s-1

 5,9 km s-1

aA sin i 28,1 Rʘ

aB sin i 30,5 Rʘ

MA/MB 1,1
Too dispersion around the fit

Third component
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SIMULTANEOUS FIT OF THREE COMPONENTS
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P 31,915 d

T 2457946,343 

e 0,29

 340

KA 47,7 km s-1

KB 49,4 km s-1

 6,6 km s-1

aA sin i 28,7 Rʘ

aB sin i 29,8 Rʘ

MA/MB 1,04

P 970 d

T 2457812,308

e 0,23

 3

K 3,6 km s-1

 6,8 km s-1

a sin i 2,2 Rʘ

f(m) 1,6 10-7 Mʘ
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MULTI-COMPONENT ABUNDANCE ANALYSIS
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