The Solar Tachocline
aspects of the solar tachocline - nasa - jr. elliott: aspects of the solar tachocline 1223 2. governing
equations 2.1. equations in a rotating frame in order to describe differential rotation in the solar interior it is
useful to write the equations of motion with respect to a frame rotating with angular velocity 12. the equations
of conservation of mass, momentum, and energy become the solar tachocline - cambridge university
press - the solar tachocline is a valuable reference for researchers and graduate students in astrophysics,
heliospheric physics and geophysics, and the dynamics of ﬂuids and plasmas. david hughes is professor of
applied mathematics at the university of leeds. on limiting the thickness of the solar tachocline - solar
tachocline, lying mostly in the stably stratiﬁed interior, opposes vertical turbulence. they show that the width
of the tachocline is then determined by the degree of anisotropy in the turbulence. simulations carried out by
elliott (1997)conﬁrmed this trend. helioseismic constraints on the structure of the solar ... - zahn (1992)
constructed unmagnetized tachocline models under the assumption of latitudinal geostrophic balance and
have shown that the helioseismically inferred thickness of the solar tachocline can only be reproduced if
viscous fig. 1.¨solar internal rotation pro—le as inferred from 2 yr lowl data using a 2d rls inversion.
conﬁnement of the solar tachocline by a cyclic dynamo ... - conﬁnement of the solar tachocline by a
cyclic dynamo magnetic ﬁeld ... the surprising thinness of the solar tachocline is still not understood with
certainty today. among the numerous possible scenarios suggested to explain its radial conﬁnement, one
hypothesis is based on maxwell stresses that are exerted by the cyclic ... the solar tachocline: a selfconsistent model of magnetic ... - the solar tachocline: a self-consistent model of magnetic conﬁnement
toby wood queens’ college, cambridge a dissertation submitted to the university of cambridge for the degree
of doctor of philosophy april 2010 revisiting the solar tachocline: average properties and ... - the
tachocline is believed to be the region where the solar dynamo operates. with over a solar cycle’s worth of
data available from the michelson doppler imager and global oscillation network group instruments, we are in
a position to investigate not merely the average structure of the solar tachocline, but also its time variations.
magnetic conﬁnement of the solar tachocline - magnetic conﬁnement of the solar tachocline 3 rior would
have a signiﬁcant impact on the solar angular velocity proﬁle. indeed, alfv´en waves are possibly the most
eﬃcient transporter of angu-lar momentum in a rotating magnetized ﬂuid. they propagate unimpeded along
poloidal ﬁeld lines with a characteristic velocity that depends on the magnetic con nement of the solar
tachocline - magnetic con nement of the solar tachocline 5 fig. 9.1. steady-state solutions obtained by
macgregor & charbonneau (1999) for the open and con ned eld con gurations (top and bottom row
respectively), for magnetic conﬁnement of the solar tachocline - a. s. brun and j.-p. zahn: magnetic
conﬁnement of the solar tachocline 3 positive, convection or radiation zones can be simulated. the anelastic
approximation is used to retain the important eﬀects journal of atmospheric and solar-terrestrial
physics - the tachocline is the layer where solar variability ﬁnds its origins. it has a thickness of about 30,000
km and is situated at a depth of about 200,000 km below the solar photosphere. hence, our problem is: what is
the inﬂuence of planetary newtonian attrac-tions on the tachocline. imaging the solar tachocline by timedistance helioseismology - imaging the solar tachocline by time-distance helioseismology junwei zhao1,
thomas hartlep2∗, a. g. kosovichev1, and n. n. mansour2 abstract the solar tachocline at the bottom of the
convection zone is an important region 3-d mhd simulations of the solar convection zone and ... - 3-d
mhd simulations of the solar convection zone and tachocline allan sacha brun dsm/dapnia/service
d’astrophysique, cea-saclay, 91191 gif-sur-yvette cedex, france. abstract we present the recent progress made
in modelling in three dimensions, with the anelastic spherical har-monic (ash) code, the solar convective
envelope solar tachocline dynamics: eddy viscosity, anti-friction ... - solar tachocline dynamics: antifriction, etc. 5 wave elds { broadband in the sense of having a range of horizontal phase speeds { like those
generated by the sun’s convection zone or by the earth’s solar rotation - the university of arizona - shear
layer, the solar tachocline (spiegel & zahn 1992), separates these two dynamically distinct regions. it is
generally agreed that the width of the tachochne a is no greater than 4% of the solar radius near the equator
the detection of a possible latitudinal variation of a remains controversial (charbormeau et al. 1999, basu &
antia 2003).
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