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Rotation rate in the solar interior

e Data from GONG (1995-2014) and MDI (1996-2011)
The splitting coefficients are defined by

Veommn — Vin + Z Cﬁ,npje(m)
J

Only odd order splitting coefficients are required for rota-
tion inversion.

e Rotational splittings are related by
1,1
cﬁ’n :/ / dr dcos Kp;(r,0)Q(r,0)
0o Jo

e Rotational splittings are used to calculate the rotation
rate Q(r, 0) using 2D RLS.






e We can also calculate the gradients of rotation rate with
radius () and latitude ()
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Temporal Variations of the Rotation Rate

GONG : 192 data sets covering 108 days each with some
overlap
MDI : 74 data sets covering 72 days each

Torsional oscillations at the solar surface show that rota-
tion rate is varying with time.

From seismic inversions: rotation rate residual
0Q(r,0,t) = Q(r,0,t) — (Qr,0,1))
where averaging is over time. Zonal flow velocity

0vg = 0€dr cos O
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e |f we assume that the pattern is periodic with period of
11.7 years, we can fit the pattern at each depth and lati-
tude to a form:

N
dvg(r,t,0) = ax(r,0) sin(kwot + ¢r)
k=1



r/R,

Amplitude k=1

Amplitude k=2
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e To estimate the period of solar cycle we find autocorrela-

tion of zonal flow pattern with time-shift (Antia & Basu
2010)

- 0vg(r,0;,t;) dvg(r,0;,t; +T
C(T,T): Zz,] ¢( J) ¢( J )

(1 065,01, 5)) (2 5 006 (r, 5,1+ T)2)
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