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Introduction

● what are runaway stars

○ > 30 km/s

○ different ejection populations

■ runaways stars, hyper-runaway stars, hypervelocity

stars

○ different type populations

■ MS O/B/A, sdO/B, white dwarfs



● origin of runaway stars

○ binary supernova, dynamical ejection, Hills mechanism 

● characteristics

● how to study them:  cluster –> runaways  

:  runaways –> origin cluster

Fig. - 1 Runaway star Zeta Ophiuchi



Telescope and Spectrograph

2 meter Perek telescope Echelle spectrograph



Target Selection and Data reduction



Creating a target list



Creating a target list (TOPCAT)



Target visibility from the observatory

● go to: 

http://catserver.ing.ia

c.es/staralt/

● Gaia or object ID

● RA

● DEC.

http://catserver.ing.iac.es/staralt/


Visibility Curve



Calibration frames

Zero (Bias) frame Flat frame Comparison frame



Data reduction with IRAF



Model aperture



Wavelength calibration



Object trimming and normalization



Normalization



Final merged spectrum



Data analysis

● identifying runaway stars

○ young (spectral type, rotation velocity, stellar 

parameters)

○ fast (radial velocity)

Spectral energy distribution

● temperature, luminosity, mass, radius, surface gravity…

● plot HR diagram





SPAS - Radial velocity fitting

● .fit to .ascii

● selection of lines

● radial velocity, deviation

● rotational velocity with grids

● fix temperature from SED







Halo orbitThin disk orbit

Runaway star

Galactic kinematics



HD 177195

● B type
● ra = 19:00:27.5 (J2000)
● dec = +56:31:31.1 (J2000)
● mag = 8.74 (V)

● exp.time = 2700 s

● vrad = -31.49 ± 5.37 km/s

● vrot = 64 ± 4 km/s





Spectral energy distribution



Radial velocity fitting





HD 225565

● B type
● ra = 19:44:08.6 (J2000)
● dec = +33:56:13.1 (J2000)
● mag = 9.79 (V)

● exp.time = 2700 s

● vrad = -21.62 ± 11.39 km/s

● vrot = 72 ± 19 km/s





Spectral energy distribution



Radial velocity fitting





HD 190916

● A type
● ra = 20:05:38.6 (J2000)
● dec = +41:16:47.5 (J2000)
● mag = 7.61 (V)

● exp.time = 1800 s

● vrad = 0.54 ± 1.09 km/s

● vrot = 0 km/s





Spectral energy distribution



Radial velocity fitting





LS III +47 9

● B type
● ra = 20:37:52.2 (J2000)
● dec = +47:57:0.9 (J2000)
● mag = 9.46 (V)

● exp.time = 2700 s

● vrad = -23.49 ± 3.28 km/s

● vrot = 191 ± 29 km/s





Spectral energy distribution



Radial velocity fitting





BD+47 3162

● B type
● ra = 20:40:01.1 (J2000)
● dec = +48:06:19.3 (J2000)
● mag = 9.85 (V)

● exp.time = 2700 s

● vrad = -8.06 ± 1.75 km/s

● vrot = 190 ± 15 km/s





Spectral energy distribution



Radial velocity fitting





BD+51 2945

● B type
● ra = 20:45:34.3 (J2000)
● dec = +51:33:00.1 (J2000)
● mag = 9.81 (V)

● exp.time = 3000 s

● vrad = -34.99 ± 1.31 km/s

● vrot = 6 ± 8 km/s





Spectral energy distribution



Radial velocity fitting





HD 235404

● F type
● ra = 20:56:26.9 (J2000)
● dec = +53:56:24.4 (J2000)
● mag = 9.65 (V)

● exp.time = 1800 s

● vrad = -20.13 ± 1.15 km/s

● vrot = 0 ± 4 km/s





Spectral energy distribution



Radial velocity fitting

















Conclusion

● one runaway star 

○ HD 177195

○ B8 type star (Simbad)

○ high radial velocity

Target Spectral type Radial velocity Rotational 

velocity

Runaway

HD 177195 B -31.49 ± 5.37 64 ± 4 yes

HD 225565 B -21.62 ± 11.39 72 ± 19 no

HD 190916 A 0.54 ± 1.09 0 no

LS III +47 9 B -23.49 ± 3.28 191 ± 29 no

BD+47 3162 B -8.06 ± 1.75 190 ± 15 no

BD+51 2945 B -34.99 ± 1.31 6 ± 8 no

HD 235404 F -20.13 ± 1.15 0 ± 4 no



Thank you for your attention!


