


▪ HR 1852, HD 36486, HIP 25930

▪ Member of δ Orionis (Mintaka, ADS 4134)

Orion 

Constellation
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▪ Harvin et al. 2002
▪ Unexpectly low masses

▪ Mayer et al. 2010
▪ Confusion of secondary and tertiary in Harvin‘s study
▪ The spectral lines of the primary and tertiary dominate 

the optical spectra
▪ Normal masses, q ≈ 0.4

▪ Harmanec et al. 2013
▪ Detection of the secondary in the red spectral

region

▪ Corcoran et al. 2015

▪ Nichols et al. 2015

▪ Pablo et al. 2015

▪ Shenar et al. 2015

Series of four consecutive 

detailed studies
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▪ Spectroscopic data
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SMEI MOST      BRITE

▪ Photometric data



Reduction of
spect. spectra

SPEFO1

Disentangling

KOREL3

Photometric data 
+ RV curves* 

PHOEBE 15

Fitting observed
and model spectra

PYTERPOL4

Rebinning to a 
scale linear in RV

HEC35D2

Homogenized phot. data
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▪ Variable quality of individual spectra 

▪ Signal to noise ratio

▪ Problems in solution of this system

▪ Lines of the primary and tertiary are blended

▪ The primary and tertiary dominate

▪ Faint secondary spectrum

▪ The dependence of sum of squares on q is flat
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The first step The second step
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Residua for all 

individual spectra 

after disentangling

+ 1

The spectra of 

primary and 

tertiary were 

disentangled

The spectrum 

of secondary 

was 

disentangled



▪ Python program 

KORELMAP1
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1 Written by J. A. Nemravová
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Disentangled:

primary and 

tertiary with 

variable intensities

Convergence of:

T01, e, ω, K1

(orbit of close pair)

T02, K2 

(outer orbit)
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Disentangled:

primary and 

tertiary with 

variable intensities

Convergence of:

T01, e, ω, K1

(orbit of close pair)

T02, K2 

(outer orbit)

Disentangled:

primary and tertiary 

with constant 

intensities and the 

secondary with 

variable intensity

Convergence of:

T01, q 

(orbit of close pair)

Disentangled:

all three 

components with 

constant intensities

Convergence of:

T01, e, ω, q, K1

(orbit of close pair)

T02, K2 

(outer orbit)

Disentangled:

primary and tertiary 

with constant 

intensities and the 

secondary with 

variable intensity

Convergence of:

T01, q 

(orbit of close pair)

Disentangled:

all three 

components with 

constant intensities

Convergence of:

T01, e, ω, q, K1

(orbit of close pair)

T02, K2 

(outer orbit)



▪ For instance: Teff, log g , v sin i, LR

▪ Finds fit between observed spectra and interpolated model

▪ Simplex minimization technique
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▪ Homogenization of photometric data

▪ Normal points

▪ Interpolating maxima by Hermite polynomial
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▪ Homogenization of photometric data

▪ Normal points

▪ Interpolating maxima by Hermite polynomial
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▪ Homogenization of photometric data

▪ Normal points

▪ Interpolating maxima by Hermite polynomial

15-15-



▪ Homogenization of photometric data

▪ Normal points

▪ Interpolating maxima by Hermite polynomial
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Aa2

Aa1
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▪ Analysis of a triple star delta Orionis A

▪ Multiple star system delta Orionis

▪ An eclipsing binary and a distant tertiary

▪ Spectroscopic data

▪ Disentangling the spectral lines of the secondary

▪ Mass ratio: q = 0.415

▪ Photometric data – satellites SMEI, MOST, BRITE

▪ Light-curve solution

▪ Improved physical elements
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