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-A search for runaway stars!
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How to identify runaway stars?

Exclude stars

The easy way: find fast young stars
B-type main sequence stars have short lifetimes

3 Me — 500 Myr
15 Mo — 20 Myr
Halo — > 6000 Myr!




How to identify young runaway stars?

e Fast stars:

* High radial velocity, high tangential velocity

— @Qalactic orbit calculation
 Young stars, not BHB stars!
1. Spectral type O/B/A
2. Fast (projected) rotation

3. Stellar parameters: radius, luminosity, mass



Identifying young MS stars: rotation



Rotational broadening — v, sini
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Rotational broadening — v, sini
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BHB stars are old — a lot of time to spin down



How do we measure rotation?



Rotational broadening — v, sini

Rotational Broadening of
Photospheric Absorption Lines

Flux T

-V sin i +V sini

by Stan Owocki



Radial velocity — v__ sini

Normalised Flux + Offset
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l. Radial velocity



Radial velocity — v, 4

Normalised Flux + Offset
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Radial velocity — v, 4
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Il. Spectral energy distribution — R, L, M



Spectral energy distribution (SED)
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Radius, mass, and luminosity

<
Radius R, mass M, and luminosity L from 7z
;:Ad,.
/ \
@ Spectroscopy //‘ >

— surface gravity g = GM/RQ, Teg ©ESA

@ SED fit using spec. atm. parameters
— angular diameter ©

@ Parallax measurements by Gaia EDR3 — distance d = 1/w

Then, with the gravitational constant G:

R— 2 M=R2.E | = 4roR2 T g
20 G



Object: CD-38 8806

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)

0.0745 £ 0.0016 mag
0.0641 + 0.0014 mag
0.043 + 0.020 mag

Distance from Stilism and E(44 — 55) 5 10’_%?8 pc
Color excess E(44 — 55) 0.0407)0)7 mag
Extinction parameter R(55) (fixed) 3.02
Angular diameter log(® (rad)) —9.943t8:8(1)8
Parallax @w (Gaia, RUWE = 1.19) 1.52 + 0.05 mas
Distance d (Gaia) 658737 pc
Effective temperature Teg 10600%88 K
Surface gravity log(g (cms™?)) 40+04
Microturbulence & (fixed) Okms™!
Metallicity z (fixed) 0 dex
Helium abundance log(n(He)) (fixed) —1.05
Radius R = ®/(2w) (mode) 1.66 +0.07 R,
(median) 1.67 +0.07 R,

Mass M = gR?/G (mode) O.Si(l):i Mg
(median) 1.0%52 Mo

Luminosity L/Lg = (R/Ro)*(Tefr/Tefr )" (mode) 32+6
(median) 32+6

Gravitational redshift v,y = GM/(Rc) 0.1 8f8€g kms™!
Generic excess N01Se Oexcess 0.010 mag
Reduced y? at the best fit 1.00
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lll. Galactic kinematics



Normal“ thin disk orbit:
not much beyond z = 0.3kpc

Galactic orbits

traced back 250Myr




Galactic orbits

traced back 250Myr

Escape
from the

disk!



Galactic orbits

Halo orbit!

Note the
difference 5 |

INn scale



Galactic orbits
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Relevant parameters for runaway stars

* Current space velocities in galactocentric coordinates:

* Radial velocity U (v_r)

>N

e Circular velocity V (v_phi)

e \ertical velocity W (v_z)

— Toomre diagram: V' vs \/U2 + W?

* X,V (or R, phi) of last disk crossing

by Chris Mihos, Case Western Reserve University

* Time of flight: time since the last disk crossing (z = 0)

o
* Should be consistent with the stellar age 9%00\
&~ . AQ’
- . . . . o &°
* Ejection velocity at the time of the last disk crossing X2 O
o O
"

* Tells us about the possible ejection mechanisms )



Practical part



Get the necessary tools here;

https://www.astro.physik.uni-potsdam.de/~mdorsch/

Set up the line list for the ,,SPAS* tool:

cp linelist spas ~/.spas



The SED fitting script



SEDs — automatic fits

isis photometry auto.sl 61148//567905306496

!

Gaia DR3 ID
or Simbad name

This works for any star, independent of spectroscopy.

Limited only by model grids:

« MSgrid: 2300 < T, < 15000 K, 20<logg<5.2
« BHBgrid: 9000 < T, <20000 K, 38 <logg<7.0
« Steven3d/4: upto T.;=40000 K



SEDs

isis photometry auto.sl 61148//56/7905306496
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Object: CD-38 8806

68% confidence interval

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

0.0745 £ 0.0016 mag
0.0641 + 0.0014 mag

Color excess E(B — V) from Stilism (Capitanio+ 2017) 0.043 + 0.020 mag
Distance from Stilism and E(44 — 55) 510f§§8 pc
Color excess E(44 — 55) 0.040%0.5)" mag
Extinction parameter R(55) (fixed) 3.02
Angular diameter log(® (rad)) —9.943+0:018
Parallax @ (Gaia, RUWE = 1.19) 1.52 + 0.05 mas
Distance d (Gaia) 65 83% pc
Effective temperature 7 10600:“;88 K
Surface gravity log(g (cms™2)) 40+04
Microturbulence ¢ (fixed) Okms™!
Metallicity z (fixed) 0dex
Helium abundance log(n(He)) (fixed) -1.05
Radius R = ®/(2w) (mode) 1.66 + 0.07 R,
(median) 1.67 + 0.07 R,

Mass M = gR*/G (mode) 0.5 )4 Mo
(median) 1.0752 Mo,

Luminosity L/Lo = (R/Ro)*(Tewr/Tefr.0)* (mode) 32+6
(median) 32+6

Gravitational redshift ver,y = GM/(Rc) 0.18f8:?g kms™!
Generic excess Noise Jexcess 0.010 mag
Reduced y? at the best fit 1.00




Radial velocity



SPAS — RV fitting

Normalised Flux
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Convert ,,.fit* extracted spectra to ,,.ascii“ tables. Searches for ,,.fit“ files in local dir:

mkdir spectroscopy; cd spectroscopy
cp /path/to/reduced spectrum.fit
isis convert to _ascii.sl

This also removes cosmics and adds a column with estimated uncertainties.



SPAS — RYV fitting

cp linelist spas ~/.spas
~/bin/spas /path/to/reduced spectrum.ascii

@O0 e | spas
File Spectrum Model fitting Help

DS E YN
|

fuserdata/data/dorsch/msc/targets/cool/A/BD+18 3429/0ES/BLC

Plot | Remove




SPAS — RYV fitting

cp linelist spas ~/.spas
~/spas reduced spectrum.asciil

O O O % spas

File Spectrum QIGLER{GLE Help

Ctri+F

fuserdata/data/dorsch/msc/targets/cool/A/BED+18 3429/0ES/BDO

Plot | Remove

FIt




SPAS — RV fitting

o o % FIT window
Star: 3429/0ES/BD+183429-1ep.txt.ascii Fit Err
Viad 0 userdata‘data‘dorsch/synthetic_specfradtest fo |~
Teit 14000 Add userdafa‘data‘dorsch/synthefic_specifradest_fo |
Models: userdata‘data/dorsch/synthetic_spectrafest fo |
loglg) |3.4 userdata/data‘dorsch/synthefic_spectratest_fo_|
userdafa‘data’dorsch/synthelic_spectradest fo |
log(y) |-1.5 Check userdata‘data/dorsch/synthetic_specfradtest fo |«
Vit |0 Models: 1 b
zeta D Teff 13000 14000 15000 16000 16250 17000
loglg) 32343638

™~

Right-click in this
empty area

FIT! ind. FIT!




SPAS — RV fitting

Star: 3429/0ES/BD+183429-1ep.txt.ascii

FIT!

% FIT window

Fit Err
Vrad 0 v
- |9 Aannn ‘ , Add
. NON ] | spas
From: || To:
<|abel>

P =

Cancel

Show spectrum

-=H =-

Hd 4101.73
Hg 4340.46
Hb 4861.32
Ha 6562.80
-= Late-type metals =-
Fe | 4045.78
Fe | 4383.55
Cal 4226.73
Fe | 4957.5965
Cal 6122.22
Cal 6162.18

-= AMFIG-twne metals =-

userdata‘data/dorsch/synthetic_spectrafest fo 1~

|| yserdata‘data‘dorsch/synthetic_specifradest_fo |

werdatasdata’dorschisynthetic_spectratest fo |
[?Ef'dafa-'"daf&.-"dor‘sch.-"syﬂfheﬁc_SpECfra-’TESf_tD_J
Inf:rcff.lnslf’.:jérf;-:«.-’cfclr:mc:l':fsyr:i’n'iet.ir:_s;:;n=:c:1‘:rf.u'l'¢e*sz‘_:fcl_l
werdataddatadorschi/synthetic_specirafest fo |«

b

3000 14000 15000 16000 16250 17000
343638

ind. FIT!




SPAS

D\/ fithinrnr

Without model grid

userdata‘data/dorsch/synthetic_spectrafest fo 1
userdafa‘data’dorsch/synthelic_speciradest fo |
userdafa‘data’dorsch/synthelic_speciratest fo |
userdata‘data’dorsch/synthetic_spectfradest _fo |
userdata‘data’dorsch/synthetic_spectradest _fo |
userdafa‘data’dorsch/synthefic_speciradest_fo |«

1 b

13000 14000 15000 16000 16250 17000
32343638

Hb

R= 45000 Viag V| Atmo V|

% FIT window
Star: 3429/0ES/BD+183429-1ep.txt.ascii Fit Err
v
Add
Models:
Set this Check
Models:
checkmark Vit |0
zeta |0 Teft
loglg)
(x| (x|
<5 Ho =Is
ta4+<_:1x4,= 4340.46 R= 45000 Viag V| Atmo |V = <= 4861.32
F_m C.lD
1.00 1.00
0.90 0.90
0.80
0.80
0.70
0.70
0.60
0.60
0.50
] I ] T ] ] I ] 1 ] T I ] 1 ] 1 I T 1 ] 1 I 1 ] 0_50 I ] T ] ] I ]
_ 4330 4335 4340 4345 4350 4850 4855
| X |
@ b:"{ Ha . -
ta4+<_:1x4,= 6562.80 R= 45000 Viag V| Atmo |V
1.00
‘memu\m i. -~ Ih
FIT!

T 1 T 1 T 1 T T T

4860

4865 4870

ind. FIT!




‘s;F)l\CE

D\/ fitinrn

Il ompw oD e

Without model grid

userdata‘data‘dorsch/synthetic_specfratest fo 1=
userdata‘datadorschi/synthelfic_specifradest_fo |
userdata‘data’dorsch/synthetic_spectratest_fo |
userdata‘data’dorschisynthelic_speciradest_fo |
userdafa‘data’dorschisynthelic_speciratest _fo |
userdata‘data’dorsch/synthetic_specfradest fo |«

| bk

13000 14000 15000 16000 16250 17000
32343638

Hb

R= 45000 Viag V| Atmo | |

d . e, % FIT window
1 Star: 3429/0ES/BD+183429-1ep.txt.ascii Fit Err
Vrad 0 v
Add
TEH 14000 MOdE|S:
Unset loglg) 3.4
for each log(y) -1.5 Check
v 0 Models:
range -
zeta |0 Teff
|_1 |Og{g)
x| x|
<> o ~, ==
|t24 <xg= 4340.46 R= 45000 Viag V| AtmoS | = =xp= 4861.32
Clo Cho
1.00 1.00
0.90 0.90
0.80 0.80
0.70
0.70
0.60
0.60
0.50
1 | 1 1 ] 1 I 1 1 ] 1 I 1 ] 1 1 I 1 ] 1 ] I ] 5‘0 | 1 1 ] 1 I 1
q_ 4330 4335 4340 4345 4350 4850 4855
| X |
E I-E:I t'-'}{ Ha . B
|.t24 <xp= 6562.80 R= 45000 Vizd V| Atmo | |
] mmm i. " Ih
FIT!

4860

ind. FIT!




Without model grid

Il ompw oD e

E;F)I\C: D\/ fitinrn

d . O | FIT window
1 Star: 3429/0ES/BD+183429-1ep.txt.ascii Fit Err
Vrad 0 4 userdata‘data‘dorsch/synthetic_specfratest fo 1=
Te 14000 Add userdata‘datadorschi/synthelfic_specifradest_fo |
Models: userdata‘data‘dorsch/synthetic_spectrafest fo |
loglg) |3.4 userdata‘data‘dorsch/synthefic_spectraftest_fo_|
Set userdafasdata‘dorschisynthefic_speciradest fo |
logly) -1.5 Check userdata/data‘dorsch/synthefic_spectrafttest fo |
R—45000 Models: || 4 b
— Vrot 0
zeta 0O Tei 13000 14000 15000 16000 16250 17000
|J loglg) 32343638
%] (%] 3
<5 | HB Hb R
| > <xg= 4340.46 R= 45000 Viad V| Atmo | | Pllxp= 4861.32 R= 45000 Vizd V| Atmo | |
o Clo
1.00 1.00
0.90 0.90
0.60 0.80
0.70
0.70
0.60
0.60
0.50
1 I 1 1 ] 1 I 1 1 ] 1 I 1 ] 1 1 I 1 ] 1 ] I 1 ] 0_5'0 I 1 1 ] 1 I 1 1 1 1 I 1 ]
- 4330 4335 4340 4345 4350 4850 4855 4860
| X |
E I-E:I t'-'}{ Ha . B
|. =l <ixp= 6562.80 R= 45000 Viad V| Atmo | |
! mmm i. . uk b
FIT! ind. FIT!




D\/ fitinrn

SPI\Q

Il ompw oD e

Without model grid

userdata‘data‘dorsch/synthetic_specfratest fo 1=
userdata‘datadorschi/synthelfic_specifradest_fo |
userdata‘data’dorsch/synthetic_spectratest_fo |
userdata‘data’dorschisynthelic_speciradest_fo |
userdafa‘data’dorschisynthelic_speciratest _fo |
userdata‘data’dorsch/synthetic_specfradest fo |«

| bk

13000 14000 15000 16000 16250 17000
32343638

Hb

R= 45000 Viag V| Atmo | |

Then press ,,FIT!*

d . e, % FIT window
1 Star: 3429/0ES/BD+183429-1ep.txt.ascii Fit Err
Vrad 0 J
Add
TEH 14000 MOdE|S:
loglg) |3.4
logly) |-1.5 Check
Vit 0 Models:
zeta |0 Teff
|_1 |Og{g)
x| x|
<5 o . EH
| = =hp= 4340.46 R= 45000 Vizd V| Atmo | | > o= 4861.32
Clo Cho
1.00 1.00
0.90 0.90
0.80 0.80
0.70
0.70
0.60
0.60
0.50
1 | 1 1 ] 1 I 1 1 ] 1 I 1 ] 1 1 I 1 ] 1 ] I ] 5‘0 | 1 1 ] 1 I 1
q_ 4330 4335 4340 4345 4350 4850 4855
| X |
E I-E:I t'-'}{ Ha . B
|.t24 <xp= 6562.80 R= 45000 Vizd V| Atmo | |
] mmm i. " Ih
FIT!

4860

ind. FIT!




SRA_Q _ D\ fithirnem~

Il ompw oD e

Without model grid

N EON | %! FIT window
-? 5 % FIT window
' Star: 3429/0ES/BD+183429-1ep.txt.ascii Fit Err
Viag = -29 Vrad 0 v userdata‘data/dorsch/synthefic_specfrafest fo 1™
Teﬁ =0 Teft 14000 Add userdata‘data‘dorsch/synthelfic_specifratest fo |
_ Models: userdata‘data‘dorsch/synthetic_spectfratest_fo |
’Og(g) =0.00 loglg) 3.4 userdata/data‘dorsch/synthetic_specfrafest _fo |
ng ( _V) = +0.00 userdata‘data‘dorsch/synthetic_specfratest_fo |
V=0 log(y) -1.5 Check userdata/data/dorsch/synthetic_spectratest fo_ |«
rol 0 Models: | 4 b
zeta=0 Vot
zeta |0 Teff 13000 14000 15000 16000 16250 17000
loglg) 3.2343638
x| .
Xp= 4340.46 R= 45000 Vied V| Atmo | | Pllxp= 4861.32 R= 45000 Vizd V| Atmo | |
10 Cio
1 '|I i " ll
1.00 UL WA 100y
1 I . Il_,. ""L td, ’ I'l.
090 gl ] 050 | II| .I'T‘
0.80 ¥ At 4 L
I .]q 0.80 i !
0.70 | 1 ) :
" [ 0.70 A '
0.60 | Al ) |
0.60 Wby
0.30
4330 4335 4340 4345 4350 4850 4855 4860 4865 4870
Ha
<xp= 6562.80 R= 45000 Viad V| Atmo |
1.00
1 4. . - b
FIT! ind. FIT!

Use these buttons to change the range until the fit works. Center the correct line.



SRA_Q _ D\ fithirnem~

Il ompw oD e

Without model grid

1

N FON | %! FIT window
5_ 7 %/ FIT window
' Star: 3429/0ES/BD+183429-1ep.txt.ascii Fit Err
Viag = -29 Vrad 0 v userdata‘data/dorsch/synthefic_specfrafest fo 1™
Teff =0 Te 14000 Add userdata‘data‘dorsch/synthelfic_specifratest fo |
_ Models: userdata‘data‘dorsch/synthetic_spectfratest_fo |
’Og(g) =0.00 loglg) 3.4 userdata/data‘dorsch/synthetic_specfrafest _fo |
log(y) = +0.00 userdata/data‘dorsch/synthefic_spectratest_to_|
Viot = 0 logly) -1.5 Check userdata/data‘dorsch/synthefic_spectrafdest fo |
rat = .
seta = 0 Vot |0 Models: 4 b
zeta 0 Teff 13000 14000 15000 16000 16250 17000
-
4 loglg) 3.23.43.63.8
(%] [x] £
=Is Ho | @ Ho R
1 12 =xo= 4340.46 R= 45000 Viad V| Atmo | | B =kg= 4861.32 R= 45000 Viad V| Atmo ||
1
Cho Clo
1 | L
100 HHRLL w1 1.00
{ [T 4R
. 0.90 .
( ! 'jl i I 0-90 I
| 0.80 ' ul)
( i y 0.80 ®O0® X! Debug
( theit ' . . | 0.70 Range: 0, 1617 iterations
' 0.60 4 . ' Range: 1, 1430 iterations
( Tt Lo 0.60 Range: 2, 1015 iterations
' 0.50 ’ --Ranges:3-—------
' ‘ T I T L] T T I T T T L] I T T T T I L] T T T I T T I T L] T T mean = -2912755 T
4 4330 4335 4340 4345 4350 std.dev. = 2.193
X
1 15 <xp= 6562.80 R= 45000 Viad V| Atmo | | Note the mean RV
$c and its std. dev.
111.00
1 4. . " b
FIT! ind. FIT!




Rotation



Projected rotational velocity

Plotting spectra

 Show some evidence of (projected) rotation or lack thereof

* You can use:
* |IRAF
* SPAS
* Python
* gnuplot

* whatever you like

Normalised Flux + Offset

CD-38 8806 (A-BHB),
'HD164967 (A-MS)

“aag0 1

4860 4880
Wavelength / A



SPAS — RYV fitting with grids e tont

O O X| FIT window
Star: 3429/0ES/BD+183429-1ep.txt.ascii Fit Err
Viad 0 4 userdata‘data/dorsghyfSynthetic_spectrafest fo | =
Te 14000 Add userdata‘dataddo Vsynthefic_spectradest fo |
s Models: userdata‘data‘dorsch/synthefic_specfrafest fo |
loglg) 3.4 userdata‘data‘dorsch/synthetic_spectrafest_fo |
userdafa‘data’dorsch/synthefic_specifradest_fo_
logly) |-1.5 Check usem‘atafdata-“dors-:hfsynthem:ispecrrafl‘est_tﬂ -
Models: 1 b
Vot 0
Zzeta D Teff 13000 14000 15000 16000 16250 17000
loglg) 32343638
(x| (x| .
>l <hg= 4340.46 R= 45000 Viad V| Atmo |V = <hg= 4861.32 R= 45000 Vizg V| Atmo v
Em Cio
1.00 1.00
0.90 0.90
0.80
0.80
0.70
0.70
0.60
0.60
0.50
T I T T T T I T T T T T T T T I T T T T T T 50 I T T T T I T T T T I T T T T I T T T T % T
. 4330 43335 4340 4345 43350 4830 483535 4860 4865 4870
| X |
Iéj I%{ Ha . 7
t§4 <xp= 6562.80 R= 45000 Viad V| Atmo |V
mmm- i. " Ih b
FIT! ind. FIT!

With model grid



SPAS — RV fitting with grids flos

) O %| FIT window
Star: 3429/0ES/BD+183429-1ep.txt.ascii Fit Err
Viad 0 4 userdata‘data/dorsch/synthetic_spectrafest fo 1
Tef 14000 Add userdafa‘data’dorsch/synthelic_spectradest fo |
Models: userdata‘data‘dorsch/synthefic_spectrafdest fo |
loglg) 3.4 userdata‘data‘dorsch/synthetic_spectrafest _fo |
userdafadata‘dorsch/synthefic_specifradest_fo |
log(y) |-1.5 Check userdata‘data/dorsch/synthetic_spectrafest fo |«
Models: 1 b
Vot 0
Zzeta D Teff 13000 14000 15000 16000 16250 17000
loglg) 32343638
(x| (x| .
<5 Ho B [~ o I
>l <hg= 4340.46 R= 45000 Viad V| Atmo V| = =xpg= 4861.32 R= 45000 Vizg V| Atmo v
Em Cio
1.00 1.00
0.90 0.90
0.80
0.80
0.70
0.70
0.60
0.60
0.50
4330 4335 4340 4345 4350 4850 4855 4860 4865 4870
| X |
Iéj I%{ Ha . 7
t§4 <xp= 6562.80 R= 45000 Viad V| Atmo |V
mmm- i. " Ih b
FIT! ind. FIT!

With model grid



SPAS — RV fitting with grids

Check models

) O %| FIT window
Star: 3429/0ES/BD+183429-1ep.txt.ascii Fit Err
Viad 0 4 useyliata‘data‘dorsch/synthetic_spectrafest fo 1
Tef 14000 Add ugfrdafa‘data’dorsch/synthelic_speciradest fo |
Models serdata‘data‘dorsch/synthefic_spectrafest fo |
loglg) 3.4 serdata‘data'dorsch/synthetic_spectrafest fo |
userdafadata‘dorsch/synthefic_specifradest_fo |
log(y) |-1.5 Check userdata‘data/dorsch/synthetic_spectrafest fo |«
. 0 Models 1 b
rot
Zzeta D Teff 13000 14000 15000 16000 16250 17000
loglg) 32343638
(x| (x|
>l <hg= 4340.46 R= 45000 Viad V| Atmo |V = <hg= 4861.32 R= 45000 Vizg V| Atmo v
Em Cio
1.00 1.00
0.90 0.90
0.80
0.80
0.70
0.70
0.60
0.60
0.50
T I T T T T I T T T T I T T T T I T T T T I T 50 I T T T T I T T T T I T T T T I T T T % T
. 4330 43335 4340 4345 43350 4830 483535 4860 4865 4870
| X |
Iéj I%{ Ha . 7
t§4 <xp= 6562.80 R= 45000 Viad V| Atmo |V
mmm- i. - Ih
FIT! ind. FIT!

With model grid

to see coverage




Set available

SPAS — RV fitting with grids

| _ parameters
o . % FIT window
Star: 3429/0ES/BD+183429-1ep.txt.ascii Fit Err
Viad 0 4 userdata‘data/dorsch/synthetic_spegfrafest fo 1
Tef 14000 Add userdafa‘data’dorsch/synthelic_spgciradest fo |
Models: userdata‘data‘dorsch/synthefic_spfectraftest fo |
loglg) 3.4 userdata‘data‘dorsch/synthetic £pectrafest fo |
userdata‘data’dorsch/syntheligl specfradest_fo |
logly) |-1.5 Check userdata‘data‘dorsch/syntheffic_spectrafest_fo |-
. 0 Models: 1 b
rot
zeta |0 Tef ‘13000 14000 15000 16000 16250 17000\
loglg) 3.2 3.43.63.8
(x| Hg (x| 2
<> . HB All listed Teff - logg
>l <hg= 4340.46 R= 45000 Viag |V Atmo v = <ig= 4861.32 i i i
Clo Cio combinations must exist!
1.00 1.00
0.90 0.90
0.80
0.80
0.70
0.70
0.60
0.60
0.50
T I T T T T I T T T T I T T T T I T T T I 0_50 I T T T T I T T T T I T T T T I T T T % T
. 4330 4335 4340 4345 43350 48350 48355 4860 4863 4870
| X |
I'Ed b:'{ Ha
t?* <xp= 6562.80 R= 45000 Viag V| Atmo |V
mmm- i. - Ih b
FIT! ind. FIT!

With model grid




SPAS — RV fitting with grids

Set Teff, logg

1

13000 14000 15000 16000 16250 17000

32343638

Hb

R= 45000 Viag V| Atmo V|

userdata‘data/dorsch/synthetic_spectrafest fo 1
userdafa‘data’dorsch/synthelic_spectradest fo |
userdata‘data’dorsch/synthetic_spectratest _fo |
userdata‘data’dorsch/synthetic_spectradest _fo |
userdafadata‘dorsch/synthefic_specifradest_fo |
userdafa‘data’dorsch/synthefic_speciradest fo |«

from SED;
logy ~-1

b

i . % FIT window
Star: 3429/0ES/BD+183429-1ep.txt.ascii Fit Err
Vrad 0 J
These must T.x 114000
be covered Icgig)|3.4
= ' Iog{y} -1.5 Check
by the grid! "L Check
rot
zeta |0 Tef
loglg)
x| x|
== Hg R =]~
t?HSixF 4340.46 R= 45000 Viad V| AtmMo V| = =hp= 4861.32
Cho Cio
1.00 1.00
0.90 0.90
0.80
0.80
0.70
0.70
0.60
0.60
0.50
T I T T ] T I T T ] T I T 1 T T I T 1 T 1 I T ] 50 I T T ] T I T
_ 4330 4335 4340 4345 4350 4850 4855
| X |
|-£:1 t}{ Ha
t?* <xp= 6562.80 R= 45000 Viag V| Atmo V|
mmm- i. -~ Ih
FIT!

T

T T T T T T T T

4860 4865

ind. FIT!

4870

With model grid



SPAS — RV fitting with grids

) O %| FIT window
Star: 3429/0ES/BD+183429-1ep.txt.ascii Fit Err
Viad 0 4 userdata‘data/dorsch/synthetic_spectrafest fo 1
‘ Add userdata/data‘dorsch/synthetic_spectraftest fo |
e Ter 14000
Models: userdata‘data‘dorsch/synthefic_spectrafdest fo |
loglg) 3.4 userdata‘data‘dorsch/synthetic_spectrafest _fo |
CheCkmark logly) -1.5 userdafadata‘dorsch/synthefic_specifradest_fo |
= ogly) |-1. Check userdata‘data/dorsch/synthetic_spectrafest fo |«
and then flt! Vit |0 === Models: | 4 b
Zzeta D Teff 13000 14000 15000 16000 16250 17000
loglg) 32343638
(x| (x| .
<5 Hg | gy Hb I
>l <hg= 4340.46 R= 45000 Viad V| Atmo |V >l <hg= 4861.32 R= 45000 Viag V| Atmo (v
F_m Cio
1.00 1.00
0.90 0.90
0.80
0.80
0.70
v 0.70
0.60
0.60
0.50
T I T T T T I T T T I T T I T T T T I 50 I T T T T I T T T T I T T T T I T T T T
. 4330 43335 4340 4345 43350 4830 483535 4860 4865 48‘70
| X |
I'Ed b:'{ Ha
ta-4 <xp= 6562.80 R= 4%000 Viad V| Atmo |V
mmm- i. " Ih b
| FIT! ind. FIT!

With model grid



SPAS — RV fitting with grids

Star: Share/spectroscopy_done/NHD17719533.ascii Fit Err

Viag = 27 Vrad 0 |E|

TEﬁ = 20726 14000 |;| Add home/workshop/Share/bin/grids/complete_Munari 2005 m

log(g) = 3.68 = - Models:

log(y) = -1.00 log(g) 3.8 v

Vot = 63

zeta=0 log(y) | -1 Check

Vece 0 v Models:
zeta | O Tefi 7500 10000 11000 13000 15000 20000 24000
log(g) 3.03.54.045

T Hd T Ho T Hb

S Xg= 4101.73 | R= 45000 Vg ¥ Atmo v S Xg= 4340.46 R= 45000  Vgg ¥ Atmo v S Xg= 4861.32 R= 45000 Vg ¥ Atmo v

]El‘D < <
1.00 1.00

100y an
0.90 0.90

0.90
0.80 0.80

0.80
0.70

0.70 0.70

0.60 0.60 0.60
0.50

0'50 T I T T Ll I 1 T T I T T 1 I 1 T T ] T T T I 1 T I T T T T I 1 T T T I T T T T I ] T T T T T 0-50 I Ll T 1 1 T T T T I T I 1 T I T T T T ] 1 1

4096 4098 4100 4102 4104 4106 4330 4335 4340 4345 4350 43850 4855 4860 4865 4870
FIT! ind. FIT!

With model grid



Galactic kinematics



Radial velocity — v,

First fix the xfig installation, also for SEDs
In the terminal:

sudo apt-get install slang-xfig

wget sourceforge.net/projects/mcj/files/fig2dev-3.2.9.tar.xz
tar -xf fig2dev-3.2.9.tar.xz

cd fig2dev-3.2.9

bash configure

make

sudo make install



http://sourceforge.net/projects/mcj/files/fig2dev-3.2.9.tar.xz

Radial velocity — v,

1sis kinematics bound.sl star RV RVerr

e.g.
1sis kinematics bound.sl HD177195 -27 5




