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T 482 Al ) suall Lol 43 4y G 5 Y] Caaal Jantioy 5 aall i " Feros " il
s 2002 4 2.2 A 1.52 Sially (e jall Gld (e Cillaall dde 5035 &5 5 1998 A Jia Allaxiul
. 350nm - 920nm 4 yall drshline s S =) saY) Jlae JalS Ciliaall 138 oy

"‘."A.-.\-jl ll‘ ")\:Lu) \yll LA (ESO) ‘ﬁji;j\ ‘_,;’j‘)}iy\ M‘)AM dté (_.)A n Feros n L_.d..! “ d\ - ‘ ei—)}

L 4 (OHP) 2a all Ji8 (6 " Sophie " —ilidaall Jlesini oty g

LB.-.‘)-L‘U‘: glmi‘“fﬂ\ GUaa ) Glily sae é\ J g sll L'J@'.h"" Sophie " ‘éﬁjm " u:u.u)\
dalall Gl (e aedl 2 sy ¢ 2006 4w Wiy e " Spectrograph " sl " cadall au "
[5] csall o Lebsan (S laglaall o3a S5 el e 5 e pull 5 GLILYI by Cua (e psailly

07.51f + 09I(f) HD 166734 (33eall 7 53 jall anill Wil )3 & a8 sall 128 L,
" HD 166734 " jials

P JSAN e S5 pdsall dgal
The SOPHIE archive

An on-line database of high-resolution §é . PHIE d “
échelle spectra and radial velocities e o

Introduction | Whats's Hot | Publication List

Enter a desigiation or cosrdinates
L

Examples:
HIP021088, Vega, HD190007,HD400, GJ%

a. For identifiers
At only this object v

[arcmin]

Series truncated to the first observation ¥ || ?

Right ascension from to
examples: 14 00 00 to 18 00 00 (B1950)

a. Define a region of the sky (B1950 or J2000):

114 00 00 to J18 00 00 (J2000)
Declination from to
example: -02 00 00 to 02 00 00
b. Choose the table: Series truncated to the first observation v || ?

Get spectra || Get CCF || Reset

Advanced search

a. Choose the table: Series truncated to the first observation ¥ || ?
b. Set multiple constraints: Select observations in a range of S/N, exposure time, date of observation, spectra type...

" Sophie " adse dgal; (22) Jsal

" Get Spectra " ile iu &ic " HD 166734 " axill aul 1 a8, Al b L clilnd) e Jpasll

40Ul 5 ) pall 4 3 L& View_spec " 5" Get_spec "
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The SOPHIE archive
Spectra (series truncated to the first rvation)

objname RA (J2000) Dec S|E seq slen date mode || fiber b || exptime || sn26 \le“ spec view_head get_spec get_elds customize search_ccf
IHD166734 J181224.7-104353 IS |E |[1649310 |1 2013-08-22 HE SKY 2400.0 58 view_spec [view_head get_spec  ||get_e2ds customize search CCF
HD166734 J181224 7-1043 IS |E ||1649770 |1 2013-08-23 HE SKY 2400.0 195 |lview_spec lview_head oet_spec get_e2ds customize search_CCF
[HD166734 J181224 7-1 ”S E ||1630220 |1 2013-08-24 HE SKY 1800.0 146 |lview_spec [view_head oet_spec get_elds customize search_CCE
Display this selection as plain text
Show all the observations, even for long series
Search the CCF for the same objects
Apply the same selection to the Elodie archive
Get the wget commands to download all the selected 1D spectra Explanations
Get the weet commands to download all the selected E2D spectra Explanations
Sky search
Object name or list v HD 166734 ‘
Constrain any fields. choose the fields to display, and order the records @)
Field Constraint Show Sort
lobjname 4
ra
[RA (J2000) Dec dec e
IS Tl
E v
lseq t
slen rl
|date 7|
Imode CJ

Agldl paibadll JLa) 3 " Sophie " a8 e deal 5 (23) Jal
U ke LS gl (g0 B_nilae (ladll A5, W =i " View_spec " dpalall

The SOPHIE archive

FITS processing pipeline

Display the spectrum

File identification and executed pipeline: sophie:[s1d.1649770]&z=vs

T
=
1R 4
E
o ]
=L
©
B
W
25 .
5
2]
g ]
E
4
| | | I |
o EEad 2 00T
Afr wevelsngth [Angstrom]
Reaplot | in wavelength range to [0.1 nm]
| View Header || Download the 1D spectrum as FITS file |
Home

"View_spec " e Jaill 2 " Sophie " & e dgaly (24) JS

o el 4a g S M fiits " Al e Dl slae e i Wl =05 " Get_spec " Axalall s
(A Jaall 8 4y iy pal) s 3 5 " Fits Viewer " S " FV "
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el il 1 )A5.Y [6] " Vizier " @dse Jlerivl (Sa " Feros " <ibdaal) cand )Y Al
Al (e 585 & sall dgal s Cia ¢ Jantisal) Cilghadll sl

VizieR

o = &l e VizieR home . ;- Photometry viewer . & » Query VizicR using TAP . 4% X-match tables . %0 Query ima;

VizieR

ges/specira

Preferences % Gaia DR2 catalogue is available CDSclient scripts
max: | 50 M
HTML Table v
5 CA" m‘l””“ Find catalogs among 17325 available Wavelength  Mission Astronomy
.ﬂl’“—E Clear |SPECTRUM Radio AKARI Abundances
Mirrors IR ANS Ages
CDS, France v Expand search optical ASCA AGN
o Catalog, author's name, u BeppoSAX | Associations
word(s) from title, description, ¢ EUV CGRO Asteroseismology
eg: AGN, Veron, 1235, or bibe Xeray Chandra Atomic_Data
D et e Gamma-ray ~ |COBE Binaries:cataclysmic ~ ~
} Search for catalogs containing a

Search by Position across 181
Target Name (resolved by Sesame) c
Clear |hd166734

Target dimension.
J2uuU vl 2 arcmin ¥

® Radins

Box size

@l[c«e sbout VizieR.

Tools related to VizieR

. @ CDS Portal : Access CDS data including VizieR, Simbad and Aladin using the CDS portal

Spectra, images in VizieR : Search Spectra, images in VizieR
Plot photometry (sed) including all VizieR
TAP VizieR : query VizieR using ADQL (a SQL extension dedicated for astronomy)

CDS cross-match service : fast cross-identification between any 2 tables, including VizieR catalogues, SIMBAD

Find Catalogs |2

— Thanks for acknow
— Rules of usage of

ledging the VizieR Service
VizieR data

©UDSICNRS

Vizier " adsedgaly (25) Jsall

ul ).@_LJ...(QJ:.QA‘,‘

aaill awl A A Jadh () e Caall 4y 53 Gas " Spectrum "SS5V 5 shall 8

Find Catalogs " e Jarad 231G 5 sladll

s il 5 hall b

" HD166734 "

BMJmmeu&Y\o&dﬂﬁunc mbq}wu&@)&“mha@\)

@) VizieR
p=
Catalog (.
Qw~*E
Search Criteria 7= Gaia DR2 catalogue is available in VizieR, by TAP or CDSclient scripts
Keywords =
= Spectroscopy
p EEEeAmT 7 catalogs found having potential matches (7 really found)
* hd166734 : h 2
Tables Chad Bl T ) AMBRE project FEROS archived spectra (Worley=. 2012) 2017A&A 5434 48W  ReadMerftp
= %) 15k
iiri6a JATA342/A48 s
catalog 1 I 2016A&A 3944 116H  ReadMe+ftp
251 ASO4ALLS (¢
tablet
V1110 - X ReadMe+ftp
» Entarge VI110
Preferences m l% [ 1 © Caralog of Eq Widths of Interstellar 217nm Band (Friedemann 1992) 1992BICDS. 40 31F  ReadMetftp
max:| 50 - s *
HTML Table v 1@ ELODIE library V3.1 (Prugmiel+ 2007) An up-to-date documentation is ReadMestrp  §3%Hq sits
All columns Ik maintained at Hyperleda The ELODIE archive is available at hrtp-//www obs-hp fr/www, a.rch1. = znchf re html | spectrum/fits |
» Compute
Mirrors - IE% -] & The FUSE Observation Log (FUSE, 1999-2007) ReadMe+ip
CDS, France v = :
fuv] 1" 3060-3700A spectra analysis of early-tvpe stars (Bhatt—, 2013) 20154538 3167338 ReadMe-itp
JApIS/21622 1k
Reset All Show table details Query selected Catalogs
ALL
() indicates tables which contain celestial coordinates
— Thanks for acknowledging the VizieR Service

— Rules of usage of

Al Gailadll LAl 3o " Vizier " gse deals (26) JSal
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- dadia 1.2

(53 gaca yall Clyhasall 2330 dpaly 5 s Cpaa] o Aerinall G Dlall byl 3yl Juadll 124 &
) Aad 8 Jasisal) 5 Lale ading 63 5 3ad) galiyall o3 cdlanivuall 3 )yl 53l e Wl e
el e Jleniad I 3kt WS python

:Function Adjustment Technique J) s dagda il 2.2

bl ppeens Gl an 3 (23 5a3) a1 A e Canll p L o3 (e Cargl) ()
Al A Gl e ia Lpme ldana Waal () 685 W Cua ¢ (e 3L3) o ilalll) 4 )

o3¢ adh Cpual e Chaig ¢ ol g Bae Jleatinly Al (iS5 G dae Dall L Jardiunid ¢ Lelias (o) ¢Sy
IV sl Apaly H1 ) sall ALl (a5 ¢ ilpdanall g Al (s () dag Dl uaal e geandl ¢ Lail
7] sl e J)sall 5 ddasl)

: The Linear Function 4uadll djal 1,2.2

Vi = f (X0, D1, P2y o D)+ S s m D3 f Al (<3
s 6l py oo S pp J Al £ AN Glie OIS 1Y Aglad Wil Lila sl e J

df(xi,p1,P2,--»Pks»Pm)
dpk

Cagha Ll £ A e @ dha p (k= 1,2, ..., m) Lol sl culS 1)

* g(Xi, o) Dy -+ )

11k
. - pe PR - .. df(xl) PEREA I .
oo i iy daahs o) d_ao =1 <— yi = f(xi) = a, Al il bl
. g bl
12t
oy YO0 - X 3 G _ g < yi = f(x;) = ag + a;x; WA Ll
da1 dao

A e a5 ag Ol e Ukiae GELAY) da
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: The Levenberg-Marquardt Algorithm _\s le £ oLl duajyled 3.2

s A AL 1 A0 e s i e (L il Ay k) o3
m o df(x;)
f Py, D) =f(xupf°),- 'pr(r?) +z (0) ®; —p\”)

(k) (k) ar(xi) . k+1 G
Vi = f(xupl A )+2§-"=1 oo @) p )
j
G cizha e Wle 5 5 Al ada ¢ ANl (paend AASEA o0 a5y e A ) ) 53l 028
: [7] ol Gl yall &6 5k A e addl lasiV) g ) ddpdai s ¢ ol jaxia Baxg ddagi g
OsS duny f(tla) A g Jawe )l e S Cus ¢ (e ;) Al Sldarall (e 23e elacly (58
s(@) = L[y — f(tila)]?
).\:J\Ca}q.d\\.a.m M\&M\we&@&@\cdﬂ\u\ a)SJdmud)\Aw

| leliany) gl s A1l Ll ) 2 3latl Wil s aas

» Alaztial) zea) ull 5.2

LU " Python " Ass el Aad Jaaiis &3 dae Dl &) ja) g Ciliiaiall s 1" Gnupot " Yl Jasrias
g D) 43yl 8 Juzal aSad (e LiiSay 43y dag Dlall a5

. Gnuplot 7=l 1.5.2

"Gnuplot” blall au )l Jexivd) zealijll G ja daall

e B8 sie i 8 g callanind 3 (Command line) L siSall jal 531 e adiny s zaliall 138
(Windows ,Linux) : Jie Juseiall dalail e

el sy Cldarall g Al i Yaleall i) an ) cpfialil) sac lual a8 45US Cu 38
Aoy ol 40 g 5 Baaal) Judil) dalail e 3315l Mal) Ly L) 1986 e nghaill auady JI e
el O gl el S OIS ) g Ciliaia JS3 e UL A ) e gl (S

G da gall Jsha Yy B8l 3 Jiady caad (e jalia (Asaa e (5 930 Sl Cile oy Jslas L
lillaall Caliad bl ae ) @ o ldanall o3 e J geaal) Liay
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D agdul) & gladll adis
D Y J2x (Gnuplot) gebix Jids s
plot " C:/...[ .. .../ Se sladl) ala "
(Cofoffd ) ol o il 3 and g 5 il s i
AL [ T P R AT YRS

1.4

1.2

1 F

08 F

06

04 |

L'intensite Lumineuse

02

o | L

02 . . . . . .
3500 4000 4500 5000 5500 5000 6500 T000

Longueur d'onde
da gall Jgha AV anill J geall cadall (e a0 ¢ guzall 305 Jlay Gl (3-2) JSA

L i Ldany Cmy o3le 3 S35l N1 IS e 5 5y " Command.plt " <ale LS Sy
csas ol Y JS G s oS

Gl 8107 m) 2 s 5 (A°) (Angstrom) as Yl Guusy da sall Jsb (V)

Jia s 5 o) dilad 5 «6750A° 5 3750A° (0w < 8L ) seanse da sall Jsha [ (3-2) J<ill ]
e " Hydrogen " (sl Gladd A e dal 3al) jlaal) 5 pabaia¥) b JA (1

Na a5 seall 3,0 Gl (e daiaall Hiial) (sl dalill da gall Jgha Jiay 2 g1 Ladll (4-2) JSi)
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Na a5 seall 3,0 (e Lingiall il o sll Axglillds gall J sk Jiny JiuaY) laall (5-2) JSall
5893A° : A Ludall &4 guadl ds gl sk

sle ssing Jae A Gkl Iaall peass of sy e eaied ddida 4S50 (oY Aal Y1 laia 4yl
il Ao gial) Aall (33 55 A1 53 e pall A gall J sk alayY FaeDlay a5 &5 W ey 4K yall
Glsa ol yiial) 8 jeaiall uiida 5o Jsh 5" Doppler " " lisa " AMe Jlaxinly s all
eaill Aoy

116 +

114 +

112 +

L'intensité Lumineuse

11 ¢

1.08

5696.5 5697 5697.5 5698 5698.5 5699 56995

Longueur d'onde
dow ol Al s (6-2) I

;s Lualy ) 2l LG (Bell curve) ) (Gaussian) 4w s lasda Gilud) bl 8 5 5 WS

fx) = . " e—(x—f)Z/Z*(sigmaz)-
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Xbar

Al ANl o Ll om0 (s sy (7-2) JS2

1
sigmax\/ 2%t

Xbar = 4a sl J sk

5 Fit " daalad) Jlaxinly A 53 sm sl dialaall JS e auditos lailes ) oS30 zeali ) Jlasily
DA gy Jeatios Al a5 1 A8aL Gl (Kge Jialaall a5 Gn pall Alall (368 oy Lisdaas )
Al daly 41K L 5 " Levenberg-Marquardt " WS le ¢ ol e ) s e s sing

Norm =

. " Python "
/ \ : Python 4aa ) 431 2,5.2

Calaal) 3a0etia 5y daa p izl A " Python "
Clball b b e Jaxind 1) Y (e
" Data Analysis " <l Jidad ol 4. )

A< ,5 J8 e " Python " A skl & 28

" Python Software Foundation "

. /

" Python " daw il 4al 45 a4 (8-2) Jsall
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Fit Solutions :
A1 = 4470.418
A = 4472 683

0.39 -

n I | J LA l
0-38 [H”" TT" WY
|
0.37 f N M
0.36 - '
3 A
R 0.35 - I .

{

0.34 - | )

0.33 4 '

N .-'“u“h Ir"
= ¥
0.3291 — pata ) '
—— Fit to DATA
0.31 -
4466 4468 4470 4472 4474 4476

Wavelength{ A(A) 1}

Clll] dae e Gl Jiay (9-2) JS)

o @lly abios libual) e 33 salall da sl Jsha 5 gl & 4 sanall da gl Jgda Lnal (Y

v
Asspmsr = Asaa (1 27)
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: Fits Viewer 7=\ 6.2

st lghaat 5" FITS " dapall (o UL ans ) Jleatia¥) g s Jilue mali 2 98 " Fits Viewer "
& bl dgaly " MacOs " 5" Linux " 5" Windows " Jail) dadail L daladin) (Say gali
| N e

Mew File...
Cpen File...

SkyView... =
o sample_datal —l| FTP...

Catalogs...
VizieR... _ Mame | size | ModDate |
Connectto Hera... W (dir) =

i ) sample.image fits 270k Sep 23, 2003
Display Device sample table fits 76k Sep 23,2003
Hide All Windows
File Summary
Header

Table

Image Table
Wector Table

Preference

Clipboard

Help
Cuit

|

File Mame Cpen

File of type[* Cancel
W Open as read-only Help
B List FITS files only

" Fits Viewer " z=U_nll 4gal 5 (10-2)Js
o0 Alant liay Wy 5 ¢ o LS 48 5 ol Jadall U8 Calall ) 8 a5 Liagl i) 1 il WiSay
Double Bell " 45Ul 4 jall J)sall dae Sl 5 clilndl jledain " Python " e ) 4 can mali il

" Curves
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rdadie 1.3

OsSiall 5 " Feros " 5" Sophie " ke (0 HD 166734 Al alail) Cilylal Jucadl) 138 A iss
L;. Laaai 3 5ol duals oda g ¢ a5 34.5 G yaale "Q" &}J\ e " Supergiant " odee (jrand (e
Al )3 W ey Laae Agala¥) o gail) ) shai agliy Lad sas e and JS ) ohay 5 saly cAalaiV) (e g gl 138
[9] .3as e ani S Gl oy pailiad

i) Gl sl Lo i 5 i) sl (e Fae ey i ¢ Cppaanil] &yl e yud) i Jal (50
el b jualial

1 " Sophie " cilhe cllae (e Uil HD 166734 Uil ciuk 4wl 2 2.3

147 — pata

1.2 4

1.0 4

0.8

Flux

0.6

0.4 1

0.2 1

0.0 1 —

4000 4500 5000 5500 6000 6500 7000
Wavelength{ A(A) }

" Sophie " Gildadll U8 (e HD 166734 alaill (e jaliall KU Candall s Jiay 1-3 JS4
(A°)(Angstrom) as sl da sall J sk Y2y (38310

3353 sall Cadall o glad a3 5 iaiall L addl) peasy o g8 OY) S isiall Al o axy
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/ Fit Solutions : \
A1 = 4470.193
2> = 4473.005
1.00 -
0.98
0.96
x 0941
z
0.92 1
0.90
0881 _— pata
—— Fit to DATA
0.86 1
4466 4468 4470 72 4474 4476
Wavelength{ A(A4) }
- /

"Helium " asabied) 3,30 (GY) Os00) pabaia¥) Jaie Gy 1 — 3 JSl)

dae Dl Lals e Jay ea¥) Ol g a5 e Ay Ay IS 1281 ¢ 8 Gl g g e oY (ladl)
G A5 (el Glel) il 8 ) 5a¥) 1 shY ail) Gl Lial Uiaey Lae Aall 038 8 (usnY)

il JSI Al dal 50 ol 5ol 30 A8 jlea 8 Ual

/, Fit Solutions : N
A1 = 4540.349
Az = 4543220
0.98 -
0.96
3
K 0941
0.92 1
— DATA
0901 — Fit to DATA
4536 4538 4540 4542 4544 4546
\_ Wavelength{ A(A) } )

"He " asliell 3,0 (alaial) iaie 2 — 3 JSA
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34U (Gaenily Aaldll " Double Bell Curves ™ ity (il Jiad S35 bl 038 (e de judl il
Job i el s Aa) Hia o8 Cuage pdall A 4 guusall Aa gall Jsha (g0 L )l Loy Ll 5 e Dl ilidana
1 TR VA R SN IR G LS VORI S YA [ PR

A;a,mfn = A)ei-d‘ X (1i%)
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Sommaire

Un systeme binaire, est un systeme de deux étoiles qui orbitent autour de leur
centre de masse commun. Dans notre galaxie, 50% des étoiles composent des
systemes binaires. Nous avons étudié le systeme binaire HD166734, composé de
deux étoiles super-géantes de type 'O'. Nous avons utilisé les données de deux
spectrographes, Sophie et FEROS, pour déterminer le vitesses radiales des

\composantes de HD166734.

Summary

A binary system is a system of two stars that orbit around their common center of
mass. In our galaxy, 50% of the stars are part of binary systems. We studied the
binary system HD166734, composed of two supergiant type 'O’ stars. We used data
from two spectrographs, Sophie and FEROS, to determine the radial velocities of
\the HD166734 components.
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