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EIZATQTH ZTHN AZTPONOMIA
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OTTTIKA AITIAOI AZTEPEX

%7555 Eikéva 1: To 3i1mA6
siwdioi] obotnua Kruger 60.
e ApI0TEPd paiveTal
| d1dypappa The

| Tpoxiag. Ae€id

| paivovTal

y :_.hgj"-; pwTOYPAWPiEC TOV
“o S5 ouoTAUATOG TTOU

i TdpOnkav Kartd Ta
avtioToixa £€tn [1].




OTTTIKA AITIAOI AZTEPEX

ml of Sirius X-ray image of Sirius
(Ghasvara)

® SrusA
Sirus B




OTTTIKA AITIAOI AZTEPEX

TTapaTnpoUpe Th OXETIKA 9aIvVOUEVN \N
Tpox!d (0To epaAMTOHEVO ETTITIEDO
oThv oupdvia agaipa). Z 'auTh, o
TPWTEVWY aoTéPAg Oev gival o¢ g
UId eoTia TNC €AAsIYNC.

ATTO aUTh TprKUTfTSl n O'X€T|Kﬂ Motions of Sirius A and B
TpaypaTIKA Tpoxid (oTo emimedo oy sy
ThG TPOoXIA¢ Tou deuTepelovTd
aoTépa yupw amo Tov pwTeUovTa).

Ta duo emitteda oxnpatiCouv pia
Ywvia KAiong 1.

(A) the apparent motions
relative to background stars

of Sirius (A), its companion (B)
and the center of mass of the
system (C)

Eikova 3: Tpoxid Tou ouoTAHaTog Zeipiou A B el etions of S A and
Kdl B @GiVOVTGI Td éTn KGTd Td O’lTOiC] " Brelative tocentcrlofma;s
TTdpOnkav ol HeTphoeic The Oéong Toug [3].



EAAEITITIKEZ TPOXIEZ
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Eikéva 4: Tpoxid oc oUoTnua duo
owpdtwy. Ta owparta ekTeAouv
EANEITITIKEG TPOXIEC, HE HIA KOIVA
goTia TG éAAeIyng aTo KéEvTpo palac
Copyright © 2005 Pearson Prentice Hall, Inc. Toug [4]




OTTTIKA AITIAOI AZTEPEX

YmoAoyiopévn Tpox!d yid To oTtTIKA OITTAG oUoThud
Tou a-KevraUpou (améataon ~4.3 €.¢.).
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Eikéva 5: YmoAoyiopévn oxXETIKA
Tpox!d yia To dI1TTAG cuoTnpa a Cen
A kai B. O AaumpdTtepo¢ aoTépacg a
Cen A éxel axediaoTei oTnv apxhi
Twv alovwy Kal paiveTtai n Kivnon
Tou AlyoTepo Aaumpou a Cen B [DB].




BEATIC)>H ATAKPITIKHZ IKANOTHTAZ

Ta kAaoikd ThAeokomia meplopiovral oc OIAKPITIKA IKAvoTNTA
~1" Aoyw Twv atpoopaipikwy diatapaxwyv. Me Tn xpnon aktivag
laser dnpioupyeital éva €1KoviIKO dOTPO OTNV ATHOCPAIPA KAl
d10pOwvovTadl aUTOUATWC Td OTITIKA HEPN TOU THAEOKOTTIOU.
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Bikova 6: O 3imTAGC aoTépac amoKaAUTITETAI HEOW OTITIKWY dlopBwaocwy. Ol
dUo aoTépeg améxouv 0.3 " [6].



BEATIC)>H ATIAKPITIKHX IKANOTHTAX

"

Bikova 7: BeAtiwon d1akpITIKAC 1IkavoTnTag pe Xpnon LASER oto TnAsokoTmio
Hale Tou aotepookomeiouv Palomar (California, USA) [7].



AZTPOMETPIKA AITTAOI AXTEPEX

1990 5 1980

Motions of Sirius A and B
(binary star systein)

(A) the apparent motions
relative to background stars

of Sirius (A), its companion (B) ) , ) ,
g;}gt;lggg;;wrofmassofthe ) Eikova 8: Tpoxfa TOU ouoTnuaTog 2 €lpiou
(B) Orbital motions of Sirius A and A Kai B H oxealaon Tng esonc TOUC wc
B relative to center of mass xc TPoC To KEVTPO palac avadelkvuel Thv
eAAEITITIKA TOug Tpox!d [3].




PASMATIKA AITIAOI AZTEPEX

spectrum Binary

Normally, each star as a unique spectrum (speciral class). For example, a
hot star has a spectrum rich in hydrogen lines

T |

A cool star has thicker lines from metals, such as below

B
i

>0, a specirum binary 1s when you can not see two stars on the sky, but a
spectrum of the object show two difference siellar classes, as below.

RN T P oo binar

Eikova 9: Evdeifn Umtapéng dimtAoU cuoThApaTog. To pdopa evog avTIKEIPHEVOU
ouvoualel paoudTIKEG YpapHEC Beppovl kal yuxpoU aoaTtépa [9].




A MATIKA AITIAOI AZTEPEX
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Eikéva 10: AitA6é oUoTnpa AsukoU kai epuBpoU vdvou. ZTd HIKPOTEPA HAKN
KUHaTo¢ (UTTAE) Kuplapxei o ASUKOC vdvog, evw oTa peydAa (KOKKIVO) o
gpuUBPOC vavog. To TeAiko amoTéAeopa O€ polalel ge To AoUA KAveVOS aTro
Touc dUo aoTépec, ouveTtwe avayvwpileTal we d1mAd oUotnua [101.



- I
- \ Eikova 11: Evromiopog dimAoU
OUOTAHATOC HEOW TNG HETATOTIONG
Doppler. KaBuwg o1 aoTépeg
KIvoUvTal KABeTa TPOC TN
d1eUBuvaon TtapaThpnong, dev
TAPATNPEITAI HETATOTIION TWV
PACUATIKWY Toug ypappwy. OTtav

A

D ) .I " OpWG h TaxUTNTA TOUG YiVel
g TtapdAAnAn pe th d1eUBuvon
| TTapathpnong, PAETToUpE TIC
A Spectroscopic Binary System vpappéc va xwpilovral ota duo,
High-mass star A and lower-mass B orbit around a common centra ’ ’ ’
of mass. The cbserved combined spectrum shows periodic splitting €V68 IKTIKO THC GVTIGETHC ‘POPGC
and shifting of spectral lines. The amount of shift is a function of the NG KiVﬂCﬂC TWV GO'Tép(UV [11]

alignment of the system relative to us and the orbital speed of the stars.



Eikéva 12: MeTphoeic Tne
OXETIKAG TaxUTNTAC W¢ TPpo¢ Th
¢pdon (Hovadeg mep1odou), yia
OITTAd GUCTAKATA .




EKAEITITIKA AITIAOI AXTEPEX

‘ '_JB'rightness

EBikova 13: MéTpnon AaumpoTnTacg améd oUoTnpa eKAEITTTIKA SITTAWY adoTEPWV.
O1 Téooepig O1APOPETIKEC PATEIC TNC Kivhong Tou avTioToiXoUV OTIC TECOEPIG
O1aPOPETIKEC TINEC AAUTTPOTNTAC TTOU YaivovTal aTo didypappa [13].



EKAEITITIKA AITTAOI AXTEPEZ

Eikéva 14: Mpayikh avamapdoTtaocn ThG
HeTaPpoAng Tng AaumpdéTnTag amé cvoThua
dITTAoU aoTépa, AOyw ThC OXETIKAC Béang
TWV OUO AOTEPWY WG TIPOC TOV
mapatnpnth [14].




EKAEITITIKA AITIAOI AXTEPEX

e, PIAMATY _ocre==se tornn,, SOCONGAMY  ooreem=sees e %
y Eclipse ¢ \Eclipse ' f

| . Eikdva 15: TpagikA

- | | ., | avamapdoTaoch TPoooHoiwoNng

| | \ | EkAeync O1mtAoU ouaTHUATOC

- '3 (SV Cam) oc umtoAoyioTh. OTav
Wi | | 0 OepuodTEPOC AOTEPAG

Phase or Time PpiokeTal Tiow amod Tov
YuxpoTePo, HeEYaAUTEPO
TT0000TO TG PONG akTivoPpoAiag
eumodileTai. ‘Etol, maparnpeitai
HeEYaAUTEPN TITWON OTH

s, Secondary Eclipse @airvopevn Aaumpotnrta (primary
(hot star 1 eclipsed) (cool star 2 eclipsed) eCI lpse) [15]

Luminosity




EKAEITITIKA AITTAOI AXTEPEZ

— T
HIP 39683 g
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Bikova 16: KapmUAn pwtoc Tou HIP 59683, evoc ekAeimTikd d1TTAOU
ovoThpartog. &aivetal n paivopevn AaumpoTnta (katakopugocg dovag) we
ouvdpTnon Tn¢ wdong (opi1lovTiog afovacg), oc povadeg mepiddou [16].




YTIOAOTIZMOZ ZTOIXEICIN TPOXIAZ

MeTaTpéTovTag TN OXETIKA @AIVOUEVN TPOXIA 0€ OXETIKA
TPAYHATIKA TpoX!d, utTtoAoyiloupe

€= EKKEVTPOTNTA
a_ = Heydhog ywviwdng npiaéovag (oe “)
| = ywvia KAionc

Av yvwpiloupe Thv tapdAAaln m, ToTe utoAoyiloupe Tov pHeydAo
nuiaéova A oe AU.

A=a;/m



YTTOAOTIZMOZ AOPOIZMATOZ MAZ()N

TpiTog vopog Tou Kepler

A?}
M+ My = =

OTou

A = peydAoc¢ npid¢ovag oe AU
P = mepiodoc Tou ouOTAPATOC



YTTOAOTIZIMOZ MAZON M, M,

N1a pwTEIvd 0I1TTAA CUCTAUATA HE OXETIKA HEYAAN ywviwon
amooTaon d_, HTTopoUHE va UTtoAoyiooupe Kai Thv amoAuTn
paivopevn Tpoxid yia kaBéva améd Ta duo péAn. Apa
uttoAoyiCoupe dUo npiIdZoveg A, Kai A,,.

ATIO ToV 0pIOHO TOU KEVTPOU palag Tou CUOTAHATOG:
Mi/My = Ay /A

Kai o ouvduaopéd pe Tov utroAoyiopé Tou aBpoiopatoc M +M,
TPOKUTITOUV o1 pdCeg M, kar M, Tou kKdBe aoTépa.



AYNAMIKEZ TTAPAAAAZEIX

ATIO TIC A3
Kal A=a,/x

21—1/3
TPOKUTITEI oy = (M + M) P?] /

Av o1 dUo acTEPEG avNKouv aTnV Kupla akoAouBia, TOTE yia Tov

kaBéva Oa 1oxUel o vopog palag-ewTeivoTntag L=f(M). OntéTe
AUVOULE eTTavaAnmTIKa To cUCTNHA

T = a,[(Mi + My)P?Y/3
L, = f(M)
Ly = f(M2)

yia T, M, kai M, Cekivibvtag amo kdmola ekTipgnon yia M +M.,.
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1. Visual Binary

Dr. Xiang-Dong Li, General Astronomy Lecture Notes
http://astronomy.nju.edu.cn/~lixd/GA/AT4/AT417/HTML/AT41708.htm

2. Optical Image of Sirius A & B, Chandra X-ray Image with Scale Bar
NASA, Chandra X-ray observatory
http://chandra.harvard.edu/photo/2000/0065/more.html

3. Visual Binaries
James Schombert, Astronomy 122 Lecture Notes
University of Oregon
http://abyss.uoregon.edu/~js/ast122/lectures/lec10.html

4. Orbits,
Copyright Pearson Prentice Hall
From Kathryn Z Hadley Physics Website,
http://www.khadley.com/courses/astro_121/physics_telescope.htm

5. Apparent relative orbit of the binary system a Cen A and B
Credit: Graphics courtesy of Richard Dibon- Smith, Constellations Web Page.
Australia Telescope National Facility
www.atnf.csiro.au/outreach/education/senior/astrophysics/binary_types.html



TTHIEZ EIKONS2N

6. The binary star IW Tau is revealed through adaptive optics.
Credit: Chas Beichman, Angelle Tanner, NASA/JPL
From: http://www.astro.caltech.edu/palomar/AQ/

7. Adaptive Optics on the 200-inch Hale Telescope at the Palomar Observatory
Caltech, Palomar Website
http://www.astro.caltech.edu/palomar/AO/

9. Spectrum Binary
James Schombert, Astronomy 122 Lecture Notes
University of Oregon
http://abyss.uoregon.edu/~js/ast122/lectures/lec10.html

10. White Dwarf + M Dwarf Binary
SOURCE: University of Washington, SDSS
http://www.sdss.org/news/releases/20040106.starpairs.html

11. A Spectroscopic Binary System
Australia Telescope National Facility
www.atnf.csiro.au/outreach/education/senior/astrophysics/binary_types.html



TTHTEX ETKONS]N
13. Eclipsing Binary

Scioly.org, Creative Commons License
http://scioly.org/wiki/index.php/File:Eclipsing_binary_380x303_72.jpg

14. Eclipsing Binary
James Schombert, Astronomy 122 Lecture Notes
University of Oregon
http://abyss.uoregon.edu/~js/ast122/lectures/lec10.html

15. Computer-simulated data for the eclipsing binary SV Cam
Credit: Adapted from data in Dan Bruton's Starlight Pro.
From Australia Telescope National Facility
www.atnf.csiro.au/outreach/education/senior/astrophysics/binary_types.html

16. Folded light curve for HIP 59683, an eclipsing binary system
Credit: ESA
From Australia Telescope National Facility
www.atnf.csiro.au/outreach/education/senior/astrophysics/binary_types.html


http://www.cox-internet.com/ast305/binstar.html
http://www.cox-internet.com/ast305/binstar.html
http://www.cox-internet.com/ast305/binstar.html
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