Structural Properties of OGLE Cepheid andyrielight
curves and multiphase PC/PL relations: comparisons
between theory and observations

Shashi M. Kanbur
SUNY Oswego
Celebrating 25 Years of the OGLE project: Warsaw July 2017



Collaborators

LucadMacri, ChowChoongNgeow Marcella Marconi, HP Singh,

SukantoDeb
AnupamBhardwaj, EaBellingey SusmitaDas,RichaKundu

Dylan Richmond, KenneRoffo



Cepheidaat Maximum Light

AGalacticCepheidsat maximum light have a spectral type that is
Independent of period (Code 1945).

ASimon Kanbur anMlihalas(1993), Kanbur (1995), Kanbur and Phillips
(1996)



PCAC Relations: Bhardwaj et al 2014, MNRA
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So if the slope of the PC relation is flat at max/min,
there is an AC relation at min/max.

If the slope of the PC relation at max/min becomes
shallower, then the slope of the AC relation at
max/min becomes greater/less.
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HIFStellar Photosphere Interaction




HIFStellar Photosphere Interaction
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Figure 4.2 : SAHA results with the Goddard Cepheid composition (see table 4.1).
Each curve represents a different density, starting from 10~ gm/em® at the left and
90ing up by a factor of 10 for each subsequent curve.




The HIFphotosphere interaction

Aln certain situations, the photosphere can lie at the base of
the HIF.

AFurther movement into the mass distribution very hard due to
opacity wall.

AThen the temperature of the photosphere is very close to the
temperature at which Hydrogen ionizes.

Aln this situation, thecolor of the star is the temperature at
which Hydrogen ionizes.

Aln certain situations, this temperature is somewhat
iIndependent of global stellar parameters like period

ADistance between stellar photosphere and HIF is important.



The HIFphotosphere interaction

A Sahaonization equation used in stellar pulsation models.

ATemperature at which Hydrogen ionizes is somewhat
Independent of density for low densities.

AThus, when the Hiphotosphere are engaged, temperature of
stellar photosphere is somewhat independent of global stellar
properties, such as period, at low densities.

AThis can lead to changes In the percmlor relation,
amplitude-colorand PL relations.

AThis interaction varies with pulsation phase, period and
metallicity.

AMean light relations are averages of relations at different
phases.
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