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hierarchical triples

~25% of multiple systems consisting of
solar-type stars

Minimum period ratio ~5

-Most longer period systems have a mass
ratio q < 0.5

-Famous example includes Algol
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hierarchical triples

~25% of multiple systems consisting of
solar-type stars

Minimum period ratio ~5

-Most longer period systems have a mass
ratioq <5

-Famous example includes Algol



Perturber

Eclipse timing variations C

- Caused by a number of mechanisms
including tidal interactions, light travel Y
time variations, gravitational

perturbations
- Can be a combination of effects
- Cause a shift in the mid-time of the
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Eclipse timing variations

Caused by a number of mechanisms
including tidal interactions, light travel
time variations, gravitational
perturbations

Can be a combination of effects
Cause a shift in the mid-time of the
eclipse that is periodic in nature
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Eclipsing timing variations, light travel time effect

Was first used to explain eclipse variations in observations of Algol in 1888

Can only place lower limits on mass assuming a total primary mass estimate
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Eclipsing timing variations, dynamics
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Square pependence on P, makes measurement in P, <~ 1 days difficult



Period of the outer orbit (P,) in days
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Dynamical + LTTE fits

0.006 F

0.004 |

O-C indays

-0.002

-0.004 |

OGLE-BLG-ECL-143356

0.002 |

5500 6000 6500 7000 0 025 05 075 1
Time HJD-2450000 in days Phase

Hajdu et al. 2019

| 16

15.8

M 15.9

4 16.1

16.2

16.3

Mag



Dynamical + LTTE fits

Can be used to constrain mass of

Tertiary directly
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Eccentricity properties
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Eccentricity properties
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Primary period properties
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Triple system frequency
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Tertiary period properties

80 T
All —
70 | Selected T i

BB [ ———
BB e et ———— e e———

1) J] EEE————— m—

Number of Systems

7

1 O oo vonsge ey

0 |

0 500 1000 1500 2000
P, [days]

Hajdu et al. 2019



Period of the outer orbit (P,) in days
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Lower mass limit distirbution
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Amplitude < 1 minute compatible with tertiary period <1000 days, shorter than baseline of most observations



By the numbers

From Hajdu et al. 2019

- Analyzed ~400,000 eclipsing binaries

- 1/5th had enough data to be suitable for eclipse time variation fits

- Only ~1,000 were able to identify a tertiary via eclipse time variations
- 2 had light travel time + dynamical fits for mass determination

- 6 had a tertiary mass larger than the primary, ~2.5 M |



