Investigation of the Impact of Rotation on Intermediate Stars

Yu Zhang'#, Andrea Caldirols, Damian Fabbian?*, Othmar Koch3, Friedrich Kupka#2, Norbert Mauser#

IMacau Univ. of Science and Technology, China
2Univ. of Applied Sciences FH Technikum Wien, Austria
SWolfgang Pauli Institute Vienna c/o Fak. Math. Univ. Wien, Austria
4Research Platform MMM “Mathematics-Magnetism-Materials” c¢/o Fak. Mathematik, Univ. Wien, Austria

,Q y (north)

C .

oo

By
g“uoo

 Convection plays a dominant role in the dynamics of stellar Without Rotation
Interiors, while rotation profoundly impacts the structure and 0
of this interaction are not yet fully understood. s - ) ( v )) ( i ) . (
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energy transfer of convective processes. However, the specifics at( pe ) _ v (( peu )+(
» Solar rotation is often considered too slow to significantly impact ™" Alv)=(Arr Aot As T A0 ) By(®))

Introduction ANTARES: Governing Equations
the dominant convective flow. Nevertheless, the inhibitory effect

of rotation on convection is one potential mechanism that could With Rotation The Coriolis Force
explain the discrepancies between observed data and theoretical ] pu 0 0 0
models concerning the convective amplitudes. at( pu )—V (( E )+( r )( s )) +( o )+
« A-type and F-type stars exhibit fast rotation and possess et A(y(t)):ml+A2+"A3+A4+A5)(p;m
shallower convection zones, leading to a greater impact from
rotational effects. F-Plane Approximation
Questions - The rotation frequency: f = (—2Q,cos®, 2Q,sing, 0)
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Does rotation impact convection structures: * The f-plane: set ¢ = constant and ignore the variation of f with latitude

IS this effect related to the latitude?  Rossby number: Ro = When rotation increases, Ro decreases
Is this effect related to the type of stars? y Y- ’ |

Results and Analyses: Solar Simulations

1 Polar Simulations with Different Rotation Rates
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» At different latitudes, the direction of

Wv ) v/\// the Coriolis force changes, leading to
/\ 1 T varying effects on horizontal velocity.
o m NS N  There is very little difference in kinetic
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energy, V — V4, temperature, and Q.44
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=y W[Srem o =w- B — between the solar rotation cases at the
\ pole and the equator.

* The effect of rotation on horizontal velocity is significant, and different  Solar simulations at other latitudes.
Summary latitudes need to be taken Into account. Future Plans

« Rotation constrains Kinetic energy. « Simulations of A- and F-type stars.
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