L
e

(,J.V'

i -
o
-










- 1784, Delka Cepheid w Cepheus

— 1912 dicovery of another Cepheid
w Ehe magelanic cloud

- Eheir Luminosity 1s proportional
Eo thewr permod



- determined by opacity of matter
- matter very opaque
- mdtter nearly transparent

- oscilatte between two states:
— Compact state
- expanded state




- Distance determanation
Ehrough their period

- Cosmological ruler
- Determine the Hubble constant

- With the HST distance calculation
to 20 Mpc

Delta Cephei







- light-curves always the same
- coswmological candle
- vse for Cross calibration

of Ehe Wide Field Camera 3




- Observation from 200-1700 vim

- Ewo chanwnels: IR red, UVIS Pink

- mechanism sends incoming Light
wEto desired chanwnel




-t discovered 730 new Chepeds
8l 8 Host galaxies
- viear IR with Single
| photometbric Systems
o — calibration with Ehe same
zeropoint
- Signal-to-Noise Ratio
v a quarter of exposure time
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- 1% systemdatic error because
of different zeropwnits

- measuvements of the flux
of Cepheids
- use of Cepheids with simular & %
wmetalliaty and period .. .

- We Can medsure
Ehe Hubble constante
with a precision of 47%

- Cepheids i Ehe NGC 5584,
NGC4038 and NGC 3370

- diskance anchor NGC 4258




~ avkomatically calculation
of Ehe WFC3 data

- Position uncertaivity
of the Cepheids
15 under L4 ms

- Ehe P-L relation has outLiers

n4038

# cepheids= 3¢

- after ovkliers reduction:
484 Objekts Left



With Cephelds w all galaxies:
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wiclusion of relationship
between hosk Masses
and calierated SN la
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improvements.

- distance uncertanity
to host at 3%

- Independent calipration
of the First Rung
of the distance Ladder

- High signal-to-noise
ratio measurments
of the MiLky wWay parallaxes



Measurng the Hubble constante
with just Millkky Way Cepheds



My = /uo,;’ + MW,I + bw L09 P,;J‘ + ZW ALOS {OIH},;J‘f



My = Mw,+ by log P+ 2v Alog [O/H],
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Wwith using the parallaxes
and the distance to NGC 4158
we get
Ho = 745 * 1,3 km/sMpc
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and Using an improved H-band
and Ehe distance modulus of Ehe Cepheids
we get
Ho = 71,3 + 3,8 km/sMpc

v

with all parameters combined
we get




5.6 22 kmn/sMpc

uncertaviby: 1

Lower

3%
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- larger difference
v metalliciey and period

- changes Less Ehen | km/sMpc

- no rejection of outliers means
a wmicrease of 1,3 kw/sMpc

- use higher threshold
for Cepheids outlLiers

- neglecting reddening correction
raises HO about 1,3 km/sMpc

- best 15 simulbaneously wmodeling
the distribution of Cepheids
and ovtlLiers
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~ Calibration of Log {0/H]

- Te-scale
- reduces Log (0/H]

- Ehat means Ehe mean apparent
wmetaliciby: it + Log (O/H]

- vsing just the MiLky way
Cepheds, Ho 15 ncreased
by 2,0 km/sMpc

- metbaliciby correction:
-0J0 £ 0,09 wmag/dex



- Varmants of Supernove
medsuvrment

- vse SALT-Nl Light-curve fitter

- with SALT-Il we get
HO = 73,8 £ 14 km/sMpc
with uncertavity of 3,3%



- permod: P = 504541 d

- wmean mag = 136 * 013 ma
- M = -1760 * Log (P-1,0) - 460 = - 11,212 mdag

- Diskance modulus: D = wm - M = 3581 pC



- with the launch of JWST,
hope to reduce the error
of the first rung

- petker cross calibration,
with wmore Supernove, because a bigger
observation sample

- not just observe 30 Mpc
but 50 Mpc observations
- With Ehis better value

we could imterpret a new species
for nevtrmvnos
- also we have a more exact value

for he dark energy parameter
W = -1,08+0,0








