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Eclipsing binaries: outline

Paczýnski advocatedtheuseEBsasdistanceindicator
to externalgalaxies.

� Guinanetal. (1998)andothergroups:
”Flux-fitting method”

� ”Alternativeempiricalmethod”
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Flux-fitting & Alter nativemethod

Step1:

� Photometricmonitoring

� Radialvelocity monitoring

� Analysiswith “Wilson-Devinney” typecode
givesmassesandradii (

��� �� ) for bothcomponents,
individual coloursandmagnitudes,ratio of effective
temperatures(oneassumed,secondderived)
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Flux-fitting method I I

Step2:

� Guinanetal. 1998,Fitzpatricketal. 2001,
Ribasetal. 2002:high-resolutionUV-optical
spectra(HST FOS)+ broadbandphotometry+
modelatmospheres+ � � fitting

� Bye theway: Harriesetal. 2002(MN in press):
disentanglespectra,Spt. typeby eye, 	 
� Spt.
type,reddeningfrom adopted

� � 
 ���

Concepcion11December2002– p.4/16



Flux-fitting method I I I
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degeneracies: � 4;5 , and 4;5 � <>= ?@ A �

(Groenewegen& Salaris2001,A&A 366,752)
nineparameters: 	 
CB � , [Fe/H],

� � �

,

�

, 7� , 9 , 48 , 4 '.
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Flux-fitting method IV

� Observationallyexpensive

� Mergingof FOSspectra(difficulty to gethighly
accurateflux-calibratedspectraover theentire
wavelengthregion)

� Foldingspectrawith broadbandtransmission
curvegivemagnitudesin disagreementwith
groundbasedphotometry.

� Fitting procedure:relativeweightsof broadband
dataandspectraldata

� Uncertaintyin modelatmospheres(Groenewegen
& Salaris2001)
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Alter nativemethod I

Purelyempirical

surfacebrightness:

D � � E � F �� �

or

)HGI J� , � " # GI KL

,

and

�

(pc)=

"M N N O ! " # $ L (km) / (mas)

Key step:calibrate )HG�P J� , versuscolour

� E � � E 8 �

Choose E 5RQ E �Q E 8
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Alter nativemethod I I

Wish list

-tight relationshipfor main-sequenceB-stars

-local calibratorsavailable

-dependsaslittle aspossibleon reddeningand
metallicity

In theend.....:Strömgrenphotometry

) + J� , = 1.824( 0.180) 4>5 + 1.294( 0.078)
(Salaris& Groenewegen2002,A&A 381,440)

Calibrators

9 B-stars:2 EB with accurateHipparcosparallaxes+
5 with directangulardiameterdeterminations
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Thecalibration
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[Fe/H]= � # M O � �), � # M S �

), 0.0( )
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Alter nativemethod I I I

Advantage:reddening

Standardrelationship

� 4>5 �T� versus

�U � V �T� for B-stars
(Perryetal. 1987)

4>5 dependsvery weaklyon reddening–� 4>5 �T� � 4>5 � # M W# �U � V �

�U � V � � � � � � "M S � �U � V � � �U � V �X�

reddeningdeterminationis metallicity independent
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[Fe/H]= � # M O � �), � # M S �

), 0.0( )
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Applications I

3 GalacticEB systemswith poorHipparcosparallaxes

name YZ Y[\^] _ ` Ybac d^e f g hji d^e f g hkiml no6p

HD24909A

q

0.014

q

0.004

q

0.011 7.29

q

0.12 7.62

q

0.78

HD161783A

q

0.010

q

0.005

q
0.010 7.83

q

0.12 7.01

q

0.52

HD218066A

q

0.04

q

0.010
q

0.015 9.60

q

0.16 9.30

q

1.53

HD218066B

q

0.04

q
0.010

q
0.015 9.62

q

0.16 9.30

q

1.53

Final accuracy in distancedependsonaccuracy in
photometry
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Applications I I

LMC

name YZ Y[ \] _ ` Ya c d e f g hji
HV 982A

q

0.02

q

0.041

q

0.045 18.43
q

0.24

HV 982B

q

0.02

q

0.041

q

0.045 18.42

q

0.24
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Summary

� Empiricalsurface-brightnessmethodcalibrated
onmain-sequenceB-stars

� Calibrationsalmostindependentof metallicity for
[Fe/H] valuesspanninga rangebetweentheSMC
andtheGalacticbulgemetallicity

� Reddeninganddistancecanbederived
simultaneously

� Singleobjectaccuracy of r0.15magin distance
modulusfor r0.02magphotometricaccuracy

� Observationally“cheap”

� Now extendedto Genevaphotometry

) +�sutv tw x J� , = 0.446( 0.084)

�

+ 0.265( 0.128)
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THE END
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