_Intro: Isn’t the Sun just a polytrope?
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We Need Nuclear Physics

* To power.the nuclear furnace of our stellar models
* To drive stellar evolution
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We Need Neutrino Physics

* For direct observations.of solar.core + SN!

* |earnt nuclear/neutrino physics from the Sun!
- They oscillate!

Serenelli et al. 2011
solar neutrino spectra (+10)
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“We need an equatlon of state

. For thermodynamlcs of solar plasma .
- Pressure for hyd Equn |nternal energy, etc.

+ For dynam|cs of p modes
- Sound,speed, adlabatlc exponent

. As foundation for opaC|ty calcul,atlons
£ lonization and dissociation balances
. — Population of excited states -
- Broadening parameters. '
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We need Rosseland Opaclty

e For structure of radlatlve zone
g For Iocatlng transition to convectlon 3
+ (one comp. of) Dfiving/Damping of oscnlatlons
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'No Spectral Lines < No Spectral

- NB: Also needed for.radiative acceleration
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Heard about the
“Solar Abundance Problem”? &

Villante et al. (2014)

AGSS 09 -

3D Model: FTS Intensity Atlas
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Helium abundance

0.26 ——— T T
The Sun_ Delahaye et al. (2005)"
N I Some
" i M :
s | N2 i fixes?
- /
v
g/ /
oA
- kL,} Models -
024 | \./ e.g., Serenelli et al. (2009), =
Villante et al. (2014) "}, .| Points to
for AGSS'09\ / | : 3
/ Il atomic physics
\ Increasing Z by 10% I problemsl
023 | _
OPAL to OP
Increasing Seffling/Reducing mixing by 1 sigma
e e
0.7 0.71 0.72 0.73 0.74

Location of bottom of convection zone

SPACE
Regner Trampedach Solar Focus meeting, NSO, Boulder, CO, April 5, 2019 sr( lrl? NLC lt




Prospects for the next few hours

New work on’

e Spectral Lines: Colhs:onal radlat/ve modelhng for
..~ astrophysical applications: X-ray satellite fines and .
/mproved lon/zat/on equilibrium:for Carbon”.

by Dr. Giulio Del- Zanna

S Interlor Opamty Solar Opacities: Updates and
] Prospects by Prof. Anil Pradhan

» Equation of State: “An Equation, of State e ] disisial
+ Whole Stars” by Dr. Regner Trampedach ke
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