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Uses of Hubbl e Constant

H 1 sets the age of Unlverse t

_Sl ze of observable Unlverse R —c't '

i ;Cntlcal denSIty of Unlveree

152 reI ates totaI energy density to geometry e
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M any phyS| cal propertl es of galaxies and

fements all requ|re knOWI edge of H

- sars, and abundances of primordial Ilght'
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Dlsadvantages of Cephel ds

o Nora i ..'_'Young stars foundsm
< o o dusty regions

i 'Dependence of PL -
~ relation on metaII|C|ty
- Resolving individual -
.« Cepheids becomes
~difficult at. greater
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Searchl ng for Cephelds

Searc:h target spl raI gal axies in reglons of
G active star- formatlon butlowm dust- sl
"eXtInCtlon e e
st :Observe with WFPCZ in v and I bands (' iy
:_fcdrrect for dust e
- Targeted 31 gaIaX|esto find dlstance o "

= -;"—'.-“'j'-fate secondary methods, and test'

s5.of metalll Ci ty on PL reIatlon

Va



‘-n-

o Bq?tanceof 50 kpc 5

Measugcephda stances

Large I\/Iagellanlc f~ e
Cloud PL relatlon R e
used as aflduc:|al

Drstance modul us P
"0' =18.50 mag

#“'qz :

_-" reddenl ng E

st 51| ..l‘"

e !-.‘-l .'. oy ok
- E il A T A T

== i T i
< i ) - il

. T 2o L A1
; ek G A :‘@r‘:‘ i

¥ I iy G

I :- -«5 I'Og(d / do) . ©® Angi;}mllgtra}ian Qbserqatnwﬁﬁvm ﬂhseévatéw, Edinburgh.

:
=N
5
N /'.
' . +
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Adopting PL Rdations

- Udalski et al. (1999) studied more LM C
Cepheids, Improved calibration

- With improved Udalski data, adopted
period-luminosity relations become;

- And the true distance modulus for galaxies:

. where



Effects of Udalski PL Slopes

- V-band PL Slope remained -2.76

- |-band PL Slope changed from -3.06 to
-2.96

- New Calibration predicts higher reddening
+ therefore, smaller distances

- Systematicall y higher reddening for longer
period Cephelds
+ differenceislargest at greater distances






Local Flow Field

. H, requires knowing

distance and vel ocity
Peculiar velocities of

nearby galaxies

compli cate measuring

Hubble velocity

. =>H, measurements

more accurate at
higher distances



Cepheld Hubble Diagram

- 23 galaxies with
Cepheid distances

- Slope of 75 km st
Mpc+, excluding
systematic errors

. Scatter Is larger than
IN secondary methods
(local flow), but in
good agreement



Secondary Distance Methods



Cumulative HO Values



Cumulative Hubble Diagram



Overall Systematic Error

- Uncertainty in the zero point of PL relation

- Effect of reddening and metallicity on
observed PL relations

- Effects of incompleteness bias and
crowding on Cepheid distances

- Velocity perturbation about the Hubble
flow

- Overall Systematic uncertainty: 10%



lmplications for Cosmology

. Knowing H,, the average density of matter
, and , the Friedmann equation

- ylelds ameasure of the expansion age of
Universe

. For,H,=72kms!Mpc?t, =03, =0.7,
the expansion ageis 13 1 Gyr
- Consistent with globular cluster ages
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Thank You

- Any gquestions?



