THE STELLAR PHOTOSPHERE-HYDROGEN IONIZATION FRONT INTERACTION IN CLASSICAL PULSATORS
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Introduction PC relations for T2Cs Behaviour of HIF-photosphere

interaction explained

Period-colour (PC) relations for RR Lyraes and
classical Cepheids have been studied quite

extensively[2]. RR Lyraes have shallow/ sloped £ e Sloped PC relation
relations at minimum/maximum light, whilst long- R - Ok Rk ’ 10 .. Phot;)sphere — Cepheid at min
period (P > 10 d) Cepheids exhibit sloped/ flat | ° e BLrer | | engaged? — BL Her at min

- (pwVvir J | — W Vir at min

PC relations at minimum/ maximum light. The
differences in the PC relations for Cepheids and
RR Lyraes can be explained based on the relative
location of the hydrogen ionization front (HIF) and
stellar photosphere which depends on their position
on the Hertzsprung-Russell diagram. In this work, : ° 1t ° _; |
we extend the study to include the type |l Cepheids N N | S t:r;gg‘erature?
(BL Her and W Vir) using the OGLE-IV data on : it
the observational front and MESA-RSP[3] on the
theoretical front.
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Fig.: PC and AC relations for T2Cs in the Bulge from — Overtones
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Bulge 1. W Vir exhibit flat PCnax, sloped PCnin, similar to

 Engaged HIF-photosphere: temperature (and

| 1873 372 | 336 | 30 | 135 long period Gephelas colour) same for both layers.

2. BL Her exhibit sloped PC,ax, sloped PCnin, similar

e V@43 /6 92 24 5 to short period Cepheids + Colour becomes independent of global stellar pa-
| 253 80 96 o5 59 rameters, like period; thus, flat PC relations.
o L
V 52 20 15 7 | 10 v Tand/or Ter | = AT,
SMC ° % land/or Tes T = A .
%2 20 s 710 HIF-photosphere distance from
The photometric light curve data are fitted with the models
Fourier sine series: Conclusions
N
m =Mt ; Apsin(2mkz + ) 2 p Far away from HIF o i 1.We have analysed a broad spectrum of vari-

able star types- RR Lyraes, type Il Cepheids (BL
Her and W Vir) and classical Cepheids using
| the OGLE-IV data. It is their different locations
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_(t—to) ‘ t — to "L tocation of photosphere (r-2/9 on the HR diagram that may explain the HIF-
TP AT ) e T T T photosphere interaction and thus, their PC rela-
| | tions.
where ¢, Is the epoch of maximum brightness and P 2 ] 2. The HIF and stellar photosphere are engaged
s the pulsation period. | L : and co-moving at maximum light for classical
From the Fourier-fitted light curves, we obtain colour e * Cepheids, which results in a flat PC slope at max-
at maximum, minimum and mean light as: 2 imum light. However, they are disengaged at
a conter - minimum light and thus, we observe a significant
((“//:_ ]]))max : “;max _]]phmaxa 04 G ] SlOpe in PCmin-
v e me B I}hmm’ E | ) h | 3.For RR Lyraes, the HIF and stellar photosphere
et TR e o Dist (A) bet HIE and stel ot are engaged during both minimum and maximum
Ig9.. Distance etween ana stellar pnoto- light; however, at maximum light, the tempera-
whergt gphmaxt ?r:‘d Lphmin Crc])rrespondtht(; t?ev - sphere as function of log(P) at max and min light[2]. ture at which hydrogen starts to ionize apprecia-
magnitude at the same phase as that of V. | .
an dgV  respectively P bly is much more sensitive to temperature than at
o ' — the temperatures associated with minimum light,
Extinction correction: o2f .- even though the range of densities are similar.
U LMC & SMCI4: 2| Skt v ga ot R Tgea © This results in a flat PCpin slope but a significant
(I) & [4] s oof oo f fb o | _
3| _ slope in PCpax.
e ; 4.BL Her stars are cooler and brighter than RR
Ay =332 x E(B-YV), e T T s T T T T T PR Lyraes; thus we suggest that the HIF is further
Ar=194x E(B-YV). Ao_z'_f Censeth 3 Consetp ve of o . inside the mass distribution, thereby increasing
2| &, X X X "t - the distance between the HIF and stellar photo-
. ] - X ) 2y & e © ¢ ]
(ii) Bulge[1]: Tl T e F | sphere.
sof T : 5. We have not computed W Vir stars using MESA;
Ay = 0.680E(] — K.) h ” " oa®) - - however, similar locations of W Vir stars and clas-
A A sical Cepheids on the HR diagram and similar be-
A—VS = 0-114;A—V = 0.479. Fig.: HIF-photosphere distance (A) as function of haviour of PC relations for both suggest similar
log(P) at max and min light from our models. HIF and stellar photosphere interaction.
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