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Introduction

® what are runaway stars
o >30 km/s
o different ejection populations
B runaways stars, hyper-runaway stars, hypervelocity
stars
o different type populations
B MS O/B/A, sdO/B, white dwarfs



® origin of runaway stars

o 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

B 1opcat

File Views Graphics Joins Windows VO |Interop Help
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Label:
Location:
Name:
Rows:

Columns:
Sort Order:
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Creating a target list

. VizieR Catalogue Setvice
Window Help

# @ X

VizieR Server

Server: http:livizier.u-strasbg.fr/

™ Row Selection

Cone Selection

® All Rows

Maximum Row Count: 50000

[ Column Selection

Output Columns, standard

~ Catalogue Selection”

By Category By Keyword Surveys

Missions
Keywords: reed

Sub-Table Details Include Obsolete Tables

Search Catalogues

JESt

for Lum ~




Creating a target list (TOPCAT

B TOPCAT(1): Table Browser

Window Rows Help

o @ X

Table Browser for 1: 2final list.CSV
source_id designation

-
4]

| Gaia DR3 2074770818063256064

Gaia DR3 2074770818083256064

| Gaia DR? 21q3°17008139707008
Gaia DR3 467515887487537536

Gaia DR3 2178380238290259584

| Gaia DR3 2183687855788172672

Gaia DR3 2213094362988155008

‘Gaia DR3 2083644392294059520

> | Gaia DR3 2167668688623855232

Gaia DR3 2182712073‘»79876864

Gaia DR3 2190002419784331712

Gaia DR? 2083205687151476224

| Gaia DR3 J252861 .25w5097218

Gala DR3 207204065766‘3383584
| Gaia DR3 4’%20170“)072993792

‘Gaia DR3 2188210752160476544

Gaia DR’{2081 Jg43d286041 :3810
Gaia DR3 2093’%81220’%84181248

Gaia DR3 2107684b70207187°28

16 | Gaia DR3 4587447357614092416

‘Gaia DR3 2073020563047553024

| Gaia DR3 21493214859827%8784
Gaia DR3 2035165687706631168

| Gaia DR3 218’201233320163410’4

Gaia DR3 2047053607414291200
Gaia DR3 2071470359021172352

(Gaia DR2 2022070200402686720
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Target visibility from the observatory

® go to:

® Gaia or object ID
® RA
® DEC.

Object Visibility - STARALT

Staralt 15 a program that sho the observability of o M vanous ways esther you can plot
altitude aganst tme for a particular night (Staralt), or plot the path of your objects across the sky for
a particular might (Startrack). or plot how alttude chan r a year (Starobs), or g

the best observing date for each object (Starmuit) For further information, cick on the

at the bottom o

2023 v | or date

Select
Longity E) Latitude(

2725

Coordinates Formats can be any of these
name hh mm s5 tdd sm
nane hh:mm:ss tdd:mm
name odd.ddd ¢
name Must be a single i using S
se different form
ets per submession

you can upload a file with coordinates. You can use the s
g Target names mi e words with no «

No file

v | Included on plot. Moaon i )0 UT. Starait o

Min elevation max. 3ums ) m



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

Visibility Curve

Altitudes, Ondrejav (Czechia)
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Calibration frames

Zero (Bias) frame Flat frame Comparison frame




Data reduction with IRAF

Image Reduction and finalysis Facility
PACKAGE = clpackage
TASK = oesred

input = | €202308240036.fit Spectrum target to reduce(.fit)

(output = HD235404) Output filename

(idtarge= HD 235404) Target name on header

(napertu= 49) Number of apertures to be found
- (id = 0036) Observation id number

# CALIBRATION PARAMETERS

(orgfile= yes) do you want organize files?

‘(zerocom: yes) Combine zero level images?
| | (trimcal= yes) Trim flat and comp?

(iftrimc= yes) Use trim flat & comp?

(zerocor= yes) Apply zero level correction to flat & comp?
“(compcom: yes) Combine comparison lamp images?
| | {(flatcom= yes) Combine flat field images?
| | (flatapa= yes) Extract flat apertures?
| | (compapa= yes) Extract comparison apertures?
| | (iddatab= yes) Use database folder for identification?
| | (idfolde= idcomp_2307) folder name with identification database

\
|
i for HELP




Model aperture
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Wavelength calibration

12500

10000
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5000
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-

HORD/IRAF V2,16 cabezasfmerak Tue 22:24:31 07-Sep-2021
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Object trimming and normalization

X cl v A X

Image Reduction and Analysis Facility
PACKAGE = clpackage

TASK = oesred
(idencom= yes) Identify features in spectrum for dispersion solution?
# OBJECT PARAMETERS
— (trimob = yes) Trim object?
(iftrimo= yes) Use trim ob ject?
(zerocor= yes) Apply zero level correction to ob ject?
(crays = yes) Remove cosmic rays?
(ifcrays= yes) Use object with cosmic rays extraction?
(ob jecta= yes) Extract object apertures?
(flatcor= yes) fApply flat correction to object?
(helioco= yes) calculate JD + heliocentric correction?
(idref = yes) refer database identification to images?
(norm = yes) normalize spectra?
(ncombin= [j yes) combine normalized spcectra?
# TASK PARAMETERS
(nfuncti= legendre) Continuum fitting function
(norder = 5) Order of continuum fitting function
(t_funct= spline3) Trace apertures fitting fucntion
(t_order= 5) Order of apertures fitting function
More
for HELP




Normalization
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Final merged spectrum




Data analysis

® identifying runaway stars
O young (spectral type, rotation velocity, stellar
parameters)
o fast (radial velocity)

Spectral energy distribution

® temperature, luminosity, mass, radius, surface gravity...
® plot HR diagram




Object: HD 235404 68% confidence interval

B— z Color excess E(B — V) from SFD (1998) 1.32 + 0.07 mag

E 1 Color excess E(B — V) from S&F (2011) 1.14 %+ 0.06 mag
C / - Color excess E(B — V) from Stilism (Capitanio+ 2017) 0.96 + 0.11 mag
;r_ fi‘ ' 1 Color excess E(44 - 55) 0.977) s mag
r”_ : 7 Extinction parameter R(55) (fixed) 3.02
[ } 7 Angular diameter log(© (rad)) -9.136%00%0
1: 1 Parallax @ (Gaia, RUWE = 1.05, ZPO = -0.021 mas) 0.461 + 0.016 mas
L’ -f- : ~ Distance d (Gaia, mode) (2.16 £ 0.08) x 107 pc
r 1 1 Distance d (Gaia, median) (2.17 £ 0.08) x 10* pe
t r‘ 7 Effective temperature Ty 102007100 K
; : 1 Surface gravity log(g (cms™)) 2,670
[ < 1 Microturbulence £ (fixed) Okms™'
C Py 1 Metallicity z (fixed) 0 dex
[ - ~ Helium abundance log(n(He)) (fixed) -1.05
L 7 Radius R = ©/(2@) (mode) 349725 Ro
F o 1 (median) 35.3f§_§ R
F o T Mass M = gR?/G (mode) 34179 M,
i:__ i (median) 19+3 M,
L— ------- y Xx&w )(A)S(X -------------------- - Luminosity L/Lo = (R/Ro)* (Teir/ Terr o) (mode) (ll*:;:‘) x 10°
L ] (median) (12::::) x 10°
‘t. ¢ g i X - Gravitational redshift vy, = GM/(Rc) 0.06")3% kms™!
Generic excess NOISE Oeycess 0.023 mag

Reduced y* at the best fit 1.00




SPAS - Radial velocity fitting

@® .fit to .ascii
® sclection of lines
® radial velocity, deviation

® rotational velocity with grids
® fix temperature from SED




N

Star: 4D177195/SpectralAnalysis/hd177195-0033.ascii

Viag = -32
Tea=0

log(g) = 0.00
log(y) = +0.00
Vit =0
zeta=0

X!
<>
5 EX= 4101.73

n
=

5 = 4340.46

N

Debug v N X NLZEN

Range: 0, 1757 iterations
-2

Range: 1
8 Range: 2

Ranges:3 geids/compiete Munari .

mean = -32.2001

N std.dev

<>
5 eXp= 4861.32 R= 45000 Vad ¥ AtmMo

1752 iterations
1031 iterations

=6.71628

Hb

£107

C
1.00"
0.907

0.80

Y

4090 4095




N FIT window v O X
Star nons/HD177195/SpectralAnatysis/hd1771950033.a%¢ Fit Err
Viag = ~-32 0 v
T‘" - 2192d Add vap s X b
log(g) = 4.00 b § 2100 4 Models
fog(y) = +7.41
og(y, i e d oglg) 4
Viet = 60 +/- 16
zeta=0 ogly) -1.5 Y. Check
0 7 7 Maodels
reto 0 T, 5000 00 20000 280(
logig) 15445
% Hd » Hg X Hb
< > < <>
o= 4101.73 R= 45000 Vs ¥ Ao ¢ W eXp= 434046 R= 45000 Vid ¥V AtMO N = 4861.32 R= 45000 Vae v AtMo
£107 C C
i | 1.00% 1.007
100
0.90 0.907 0.907
0.80 0.807 0.807
0.707% 0.703 ( 0.70
= §
0.60 a6o 0.607
0.507 0.507
A SR e BV ™ T T A T o ] 0.507 T I T i
4050 4095 4100 4105 4110 4330 4335 4340 4345 4350 4850 4855 4860 4865 4870




Galactic kinematics

Thin disk orbit Halo orbit




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







Object: HD 177195

68% confidence interval
Color excess E(B — V) from SFD (1998)
Color excess E(B — V) from S&F (2011)

Color excess E(B — V) from Stilism (Capitanio+ 2017)
Color excess E(44 — 55)

Extinction parameter R(55) (fixed)

0.0565 + 0.0009 mag
0.0486 + 0.0008 mag
0.038 % 0.012 mag
0.026*7 0" mag

3.02

—9.846 = 0.010

0.49 + 0.04 mas

Angular diameter log(® (rad))
Parallax @ (Gaia, RUWE = 1.01, ZPO = —0.013 mas)

Distance d (Gaia, mode) (2.037018) x 10° pe
Distance d (Gaia, median) (2.05:’,3}.‘;) x 10* pe
Effective temperature T 21000", 500 K
Surface gravity log(g (cms™)) 3.7+0.5
Microturbulence £ (fixed) Okms™
Metallicity z (fixed) 0 dex
Helium abundance log(n(He)) (fixed) -1
Radius R = ©/(2w) (mode) 6.4 +05R;
(median) 6.5103 Re

Mass M = gR*/G (mode) 2.71198 M;
(median) H3 M.

- 6O

Luminosity L/L; = (R/R) (T e Teir )* (mode) (7.]*: :) x 107

(median) (74::) x 107
Gravitational redshift vy, = GM/(Rc) (.).27'("";':.}([]] g !
Generic excess noise n}.‘:\\ 0.005 mag
Reduced y” at the best fit 1.00

Spectral energy distribution

{ + '] \
| AN 4
il ' fx 3
. i = 1 x
H e 5
b - 4
E = 1
i . 1
18 sUs 3
' -~
Lo

E B R | ML
E
L % X 4

X
r "”2(’& XA X g




Radial velocity fitting

HD117195 Balmer slines

1.0

™

06560 6565 4850.0 48525 48550 4857.5 4800.0 48625 4865.0 48675 4870.0

Wavelength A (4) Wavelength A [A)
mwm
|
.»/W

Hy Hs

43325 43350 43375 43400 43425 43450 43475 4092.5 4095.0 4097.5 -Hd0,0 41025 4105.0 4107.5 41 I‘O,(l
Wavelength A JA] Wavelength A [A]







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
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Object: HD 225565

Color excess E(B - V) from SFD (1998)

Color excess E(B— V) from S&F (2011)

Color excess E(B - V) from Stilism (Capitanio+ 2017)
Color excess E(44 — 55)

Extinction parameter R(55) (fixed)

Angular diameter log(® (rad))

Parallax @ (Gaia, RUWE = 0.96, ZPO = —0.016 mas)
Distance d (Gaia, mode)

Distance d (Gaia, median)

Effective temperature 7.4

Surface gravity log(g (cms™2))

Microturbulence £ (fixed)

Metallicity z (fixed)

Helium abundance log(n(He)) (fixed)

Radius R = ®/(2@) (mode)

(median)
Mass M = gR?/G (mode)
(median)
Luminosity L/Ls = (R/R-Y(Teq/ T o) (mode)

(median)
Gravitational redshift vy, = GM/(Rc)
Generic excess NoisSe Ouycess

Reduced y* at the best fit

689% confidence interval
0.362 + 0.014 mag
0.311 £ 0.012mag

0.22 + 0.03 mag
+0.019 .
0.241%,c mag
3.02

-9.7940014

0.487 = (0.020 mas
(2057552) % 10 pe

(2,055 00) % 10% pe

15300" 1200 K
3.80%011
Okms™'

0 dex

-1.05
73+04R
7.3+ 04R
12,533 M,
13.2832 M
(2.5009) x 10
(2.7449) x 10°
108015 kms™!

009
0.004 mag
1.00

Spectral energy distribution




Radial velocity fitting

HD225565 Balmer slines

WWMW p MW
"

6550 6555 6560 6565 637¢ 4850.0 48525 4855.0 4857.5 48600 48625 48650 48675 4870.0

Wavelength A 1A) Wavelengrh A (4]

~/

I T T
43325 43350 43375 43400 43425 43450 43475 4092.5 4095.0 4097.5 4100.0 41025 4105.0 4107.5 41100
Wavelength A jA) Wavelength A [A]

Hp







HD 190916

A type

ra =20:05:38.6 (J2000)
dec = +41:16:47.5 (J2000)
mag = /.61 (V)

exp.time =1800 s
vrad = 0.54 + 1.09 km/s

vrot = 0 km/s




—— HD190916

4000

5000

|
6000
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" Object: HD 190916

68% confidence interval

Color excess E(B —~ V) from SFD (1998)
Color excess E(B - V) from S&F (2011)
Color excess E(B — V) from Stilism (Capitanio+ 2017)
“Color excess E(44 — 55)
Extinction parameter R(55) (fixed)
Angular diameter log(® (rad))
Parallax @ (Gaia, RUWE = .94, ZPO = —(.023 mas)
Distance d (Gaia, mode)
Distance d (Gaia, median)
Effective temperature T
Surface gravity log(g (cms™?%))
Microturbulence £ (fixed)
Metallicity z (fixed)
Helium abundance log(n(He)) (fixed)
Radius R = ©/(2@) (mode)
(median)

Mass M = gR?/G (mode)

(median)
Luminosity L/L. = (R/R:) (T /Teq o)* (mode)

(median)

Gravitational redshift vy, = GM/(Rc)
Generic excess noise o';“.‘.“

Reduced y* at the best fit

1.03 £ 0.15 mag
0.89 + 0.13 mag
(.32 + 0.06 mag

srieclodncistrimon 3
0.18*2%7 mag

-0.08
3.02

) VL0158
-h.‘)75»mm

0.304 + 0.017 mas
(3.27039) x 10% pe

017
(3.29%920) x 10 pe
7100 £ 500K
47003
Okms™!
0 dex
-1.05
77:‘;R;
78 R,

(2.71133) x 10°* M,
(1131) x 10° M
(vl_.zj:‘:j) x 10*
(].JH).S) % ”)3

-0.4

3+ 130 1
227 w_km.x

0.036 mag
1.00

Spectral energy distribution

|

Iyl

T




Radial velocity fitting

HD190916 Balmer slines

6550

6560

Wavelength A [A]

H

v

6565

M

04 by

0.9 —
0.8
0.7
0.6 -
05—

|

04 4+ - v - - - - - -
4850.0 48525 48550 48575 4860.0 48625 4565.0 4867.5 4870.0
Wavelength A [A

Hs

1.0 UWWM W’M‘

0.8

433255

4335.0

43375

4340.0

Wavelength A [A]

43425

4345.0

T
43475

40925 4095.0 4097.5 4100.0 4102.5 4105.0 4107.5 4110.0
Wavelength A [A







LS Il +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




—— LSIII+479

4000

5000

| | | |
6000 7000 8000 9000
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Object: LS 111 +47 9

68% confidence interval

Color excess E(B — V) from SED (1998)
Color excess E(B - V) from S&F (2011)

Color excess E(B — V) from Stilism (Capitanio+ 2017)
Color excess E(44 ~55)

Extinction parameter R(55) (fixed)

Angular diameter log(® (rad))

Parallax @7 (Gaia, RUWE = 0.95, ZPO = —-0.021 mas)
Distance d (Gaia, mode)

Distance d (Gaia, median)

Effective temperature Ty

Surface gravity log(g (cms™))

Microturbulence £ (fixed)

Metallicity z (fixed)

Helium abundance log(n{He)) (fixed)

Radius R = ©/(2a) (mode)

(median)
Mass M = ¢R?/G (mode)
(median)
Luminosity L/L. = (R/R: VY (Tesi/ Teiro)* (mode)

(median)
Gravitational redshift vy, = GM/(Rc)
Generic excess noise Oeycess

Reduced y* at the best fit

2.48 + 0.07 mag

2.13 £ 0.06 mag

0.50 + 0.22 mag
U.()('i: I'I"‘;' mag

3.02

-9.039°0 01

0.351 £ 0.012 mas
(2.85 +£0.10) x 10° pc
(2.85 £ 0.10) x 10* pe
65907350 K

20717

Okms™!

0 dex

-1.05

57.6'33 R

57438 Rs

124112 M,

14.145631 M,

(5.5 +0.8) x 10

(5.5 +0.8) x 10°

0.14* 517 kms™'

0.035 mag
1.00

Spectral energy distribution

™1 T T 1




Radial velocity fitting

LSII+479 Balmer slines

"

6560

Wavelength A (A}

¥

6365

4852.5 4855.0 48575 4860.0 4862.5 4865.0 4867.5 4870.0
Wavelength A [A

Hg

4332.

<

4337.5

4340.0
Wavelength A [A)

4342.5

T

4345.0

0.7 -

. 0.6 - . . . . . - .

4347.5 4092.5 4095.0 4097.5 4100.0 4102.5 4105.0 4107.5 4110.0
Wavelength A (A







BD+47 3162

B type

ra = 20:40:01.1 (J2000)
dec = +48:06:19.3 (J2000) s
mag = 9.85 (V) > ©

exp.time = 2700 s

vrad =-8.06 + 1.75 km/s

vrot =190 £ 15 km/s




—— BD+473162
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6000
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Object: BD+47 3162

Color excess E(B — V) from SFD (1998)

Color excess E(B — V) from S&F (2011)

Color excess E(B — V) from Stilism (Capitanio+ 2017)

68% confidence interval
2.34 + 0.04 mag
2.01 + 0.04 mag
0.50 + 0.07 mag

Color excess E(44 - 55)

Extinction parameter R(55) (fixed)
Angular diameter log(® (rad))
Parallax @ (Gaia, RUWE = 1.08, ZPO = —-0.019 mas)
Distance d (Gaia, mode)

Distance d (Gaia, median)

Effective temperature 7

Surface gravity log(g (cms™))
Microturbulence £ (fixed)

Metallicity z (fixed)

Helium abundance log(n(He)) (fixed)
Radius R = ©/(2w) (mode)

(median)
Mass M = gR*/G (mode)
(median)
Luminosity L/Ls = (R/Ro)* (Tei/Teiro)* (mode)

(median)
Gravitational redshift vy, = GM/(Rc)
Generic excess NOISe dexcess

Reduced y* at the best fit

0.597*, s> mag

3.02

4 5

-9.429 -:; :3%

0.384 + 0.016 mas
(2.60 +0.11) x 10° pe
(2.60*012) x 10% pe

=0.11

+ 5S¢
10800* 200 K
Okms™'
0 dex
-1.05

2.1
21.27H R,
21.8"33 R
0.83'29 M,
8::; 1"1:
(5.9137) x 10°
(5.5139) x 10°
0.022733% kms™!

0.047 mag
1.00

Spectral energy distribution
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Radial velocity fitting

BD+473162 Balmer slines

6560 6565
Wavelength A (A}

H,

N

4852.5 4855.0 48575 4860.0 48625 48650 4867.5 48700

Ha

T

43350 43375 43400 43425 43450 43475

Wavelength A [A]

43325

0.7 -

Wavelength A (4]

40925

41000 41025 41050 41075

Wavelength A (A)

4095.0 4097.5

41100







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
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| Object: BD+51 2945

68% confidence interval

Color excess E(B — V) from SFD (1998)
Color excess E(B — V) from S&F (2011)
Color excess E(B - V) from Stilism (Capitanio+ 2017)

1.41 + 0.07 mag
1.21 £ 0.06 mag
0.48 + 0.16 mag

Color excess E(44 — 55)

Extinction parameter R(55) (fixed)

Angular diameter log(© (rad))

Parallax @ (Gaia, RUWE = 1.16, ZPO = —0.015 mas)

Distance d (Gaia, mode)

0.579* . mag

~0.024
3.02

= 01 +0.026
9. 191 5010

0.573 4+ 0.020 mas
(l.74j‘””)x 107 pe

.06
Distance d (Gaia, median) (1.747907) x 10 pe
Effective temperature 7o 27100* 50 K
Surface gravity log(g (cms™)) 6.34" 3%
Microturbulence ¢ (fixed) Okms™'
Metallicity z (fixed) 0 dex
Helium abundance log(n(He)) (fixed) -1
Radius R = ©/(2w) (mode) 6.24*035 R
(median) 6.32109 R,
Mass M = gR*/G (mode) (—nan + —nan) x 10>147483647 pg
(median) (3.1133) x 10° M,
Luminosity L/ L, = (R/R) (Tey/Ten o) (mode) (2()':::) x 10*
(median) (I‘)::;‘) x 10*
Gravitational redshift vy, = GM/(Rc) (—nan + —nan) x 102147483637 |y -1
Generic excess NOISe Ogycess 0.026 mag

Reduced y* at the best fit

1.00

Spectral energy distribution

I

TTT

I



Radial velocity fitting

BD+512945 Balmer slines

6565

6560
Wavelength A |A]

H

4855.0 48575

4860.0 4862.5

Wavelength A |A

Hs

4865.0 45675

4870.0

43325 43350 43375 43400

Wavelength A |A]

43425 43450

4347.5 4095.0 4097.5

4100.0

4102.5

Wavelength A [A

4105.0

4107.5 41100







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
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Object: HD 235404

68% confidence interval

Color excess E(B - V) from SFD (1998)
Color excess E(B - V) from S&F (2011)
Color excess E(B — V) from Stilism (Capitanio+ 2017)

1.32 + 0.07 mag
1.14 = 0.06 mag
0.96 = 0.11 mag

Color excess E(44 - 55)

Extinction parameter R(55) (fixed)

Angular diameter log(® (rad))

Parallax @ (Gaia, RUWE = 1.05, ZPO = -0.021 mas)
Distance d (Gaia, mode)

Distance d (Gaia, median)

+.04 ...
0.977; o5 mag

3.02

' 30

~9.13600%

0461 +0.016 mas
(2.16 + 0.08) x 10° pe

(2.17 £ 0.08) x 10" pe

Effective temperature 7o 10200* 700 K
Surface gravity log(g (cms™2)) 2.6:02
Microturbulence & (fixed) Okms™!
Metallicity z (fixed) () dex
Helium abundance log(n(He)) (fixed) -1.05
Radius R = ©/(2w) (mode) 34.973%R
(median) 35.3*3% Re
Mass M = gR? /G (mode) 3470 M
(median) 19*h M
Luminosity L/Ls = (R/Ro) (Tei [ Teir.0)* (mode) (IAI _::f) x 10*
(median) (l.’.::i)x 10
Gravitational redshift vy, = GM/(Rc¢) ().()6f:];’)2 kms™!
Generic excess NoisSe Joycess 0.023 mag

Reduced y” at the best fit

1.00

Spectral energy distribution
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Radial velocity fitting

HD235404 Balmer slines
Hs

WM M’W m | WM | M#th

6560 6565 4852.5 4855.0 4857.5 48600 48625 48650 4867.5 4870.0

Wavelmgth A [A] Wavelength A [A]

Hy Hy

hy

43325 43350 43375 45-‘0.0 43425  4345.0 43475 4092.5 4095.0 4097.5 4100.0 41025 4105.0 4107.5

Wavelength A [A] Wavelength A [A]

4110.0
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Luminocity log(L) [L ¢ ]
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Conclusion

@® one runaway star

o HD 177195
o B8 type star (Simbad)
o high radial velocity

Target Spectral type Radial velocity Rotational Runaway
velocity
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 Il +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 = -20.13 +1.15 0+4 no







