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Eclipsing binaries: outline
Paczynski adwcatedthe useEBsasdistancandicator
to externalgalaxies.

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

e "Alternative empiricalmethod”
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Flux-fitting & Alter native method

Stepl:

e Photometrianonitoring

e Radialvelocity monitoring
—> Analysiswith “Wilson-Devinney” typecode
givesmassesndradii (log g) for bothcomponents,

Individual coloursandmagnitudestatio of effective
temperatureoneassumedsecondderved)
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Flux-fitting method 11

Step2:

e Guinanetal. 1998,Fitzpatricketal. 2001,
Ribasetal. 2002: high-resolutionJV-optical
spectradHST FOS)+ broadbanghotometry+

modelatmospheres -~ fitting

e Byetheway: Harriesetal. 2002(MN In press):
disentanglespectraSpt.typeby eye, T.q4—Spt.
type,reddeningrom adopted B — I)
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Flux-fitting method |11

fmodel(A) = (TC?) [P + (rp/ra)’Fy]

> 10—0.4 E(B-V) [E(A-V)+R]

kA=V)=ci+cy z+es/ (V4 (x—x5/2)?) + o F ()

degeneraciesk — c;, andc; — (%A)2
(Groenavegen& Salaris2001,A&A 366,752)
“Twg a, [FE/H], E(B—-V),d

R, xg, v, c3, C4.
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Flux-fitting method v

e Obsenationallyexpensve

¢ Merging of FOSspectradifficulty to gethighly
accuratdlux-calibratedspectraover theentire
wavelengthregion)

e Folding spectrawith broadbandransmission
curve give magnitudesn disagreemenwith
groundbasedohotometry

e Fitting procedurerelative weightsof broadband
dataandspectraldata

e Uncertaintyin modelatmosphere@sroengvegen
& Salaris2001)
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Alter native method |

surfacebrightness:

Sy = my + Slog ¢

or

Dimy=0) = ¢ 10™/3,

and

d(pc)=1.337 x 107> R(km)/ ¢ (mas)

calibrateg,,, o) versuscolour (my — ms)
Choosen;, ms, ms
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Alter native method I1

-tight relationshipfor main-sequencB-stars
-local calibratorsavailable
-dependsslittle aspossibleon reddeningand

metallicity

bry—o) = 1.824

0.180) ¢; + 1.294

0.078)

(Salaris& Groenevegen2002,A&A 381,440)

9 B-stars:2 EB with accurateHipparcosparallayes+
5 with directangulardiameterdeterminations
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Cy

Thecalibration
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[Fe/H]= —0.7(s), —0.4(A), 0.0(C)
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Alter native method 111

Standardelationship(c; )y versus(b — y), for B-stars
(Perryetal. 1987)

c1 dependweryweaklyonreddening-
(Cl)O — C1 — OQOE(Z) — y)

Eb—y)=EB-V)/14=(0b-y)—(b—1y)

reddeningdeterminations metallicity iIndependent
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[Fe/H]= —0.7(s), —0.4(A), 0.0 (D))
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Applications |

3 GalacticEB systemswith poorHipparcosparallaves

name oy O (b—y) Teq (m—M)y (m— M)o rmip
HD24909A +0.014 +0.004 +0.011 7.29+0.12  7.62+0.78
HD161783A +0.010 +0.005 +0.010 7.83t0.12  7.01+0.52
HD218066A +0.04 +0.010 +0.015 9.60+0.16  9.30+1.53
HD218066B +0.04 +0.010 +0.015 9.62:0.16  9.30+1.53

Final accurag In distanceo
photometry

epend®naccurag in
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Applications 11

LMC

name oy O (b—y) Ocq (m — M)o
HV 982A +0.02 £0.041 +0.045 18.43+0.24
HV 982B +0.02 £0.041 +0.045 18.42+0.24
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Summary

e Empiricalsurface-brightnesmethodcalibrated
onmain-sequencB-stars

e Calibrationsalmostindependendf metallicity for
[Fe/H] valuesspanningarangebetweerthe SMC
andthe Galacticbulge metallicity

¢ Reddeninganddistancecanbederved
simultaneously

e Singleobjectaccurag of ~0.15magin distance
modulusfor ~0.02magphotometricaccurayg

e Obsenationally“cheap”
e Now extendedo Gen&aphotometry
P (Veonewa=0) = 0.446(=0.084) d + 0.265(-0.128)
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THE END
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