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Velocity structures from sunspot statistics in cycles 10 to 22
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Fig. 1. Values of rotational velocity (in deg/day) for the GPR during
cycle 19 with cut-off longitude of 60 degrees
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CKopoOCTb BpalleHMA Ha IKBATOPE He 14.3
MaKCUMa/IbHa

BpalleHue noayLapuii He
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Fig. 4. The asymmetry of rotation between northern and southern hemi-
spheres at different cycles. The solid (dashed) line shows the rotation
rate at 15 degrees north (south) of the equator. Cycles 12 and 13 are also
calculated based on the Sporer data the triangles representing northern
and squares southern hemisphere
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The solar differential rotation: a historical view
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1 Introduction

The discovery of solar differential rotation happened in 1630
when Christoph Scheiner, after Galileo’s sunspot observa-
tions, first noticed that the equatorial sunspots showed a
shorter rotation period than those present at higher latitudes.
Since then, other scientists, like Carrington (1863), Sporer
(1874). and Maunder and Maunder (1905), studied the phe-
nomenon and determined some rotation laws. But it was not
until the second half of the XXth century that the system-
atic studies of Newton and Nunn (1951) and Ward (1966)
on sunspot motions led to a precise formulation of the law
of solar differential rotation. On starting from the early years
of the past century the observations of sunspot motions were
integrated with the spectroscopic ones by Adams (1909),
Plaskett and De Lury (1913), Plaskett (1915), and in more
recent times by Cimino and Rainone (1951), Livingston
(1969). and Howard and Harvey (1970).
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[pynnbl NATEH NPU ABUKEHUWN MO NOBEPXHOCTU NOKaA3bIBaOT AnddpepeHuUnanbHoe
BpalleHme

» HO

» CKOpOCTb BpalleHMA NATEH He COBMNaAaeT CoO CKOPOCTbIO BPaLLeHMs Ni1a3Mbl — Fpynnbl
NATEH BpaLWatoTcs bbicTpee

» CKOPOCTb BpalleHWA 3aBUCUT OT XapPaKTEPUCTUK FPynnbl NATEH — pa3mepa (MarHUTHOro
NOTOKa), Bo3pacta, MOp¢osorun...
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sines of the heliographic latitude SF and their bimodal Gaussian fit.
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Fig. 1. The initial rotation frequency w;,,; as a function of the lifespan 7, Fig. 2. Plasma rotation frequency 2(r) as a function of r at latitudes 5°
for spot groups occurring in latitude intervals 0 — 10 (dotted curve), (dotted curve), 157 (continuous curve) and 257 (dashed curve) provided
10° — 20° (continuous curve) and 20° — 307 (dashed curve). to us by Dr. H. M. Antia, as determined from the BBSO helioseismoic
data (Woodard & Libbercht 1993) using the inversion method of Antia

and Chitre (1996).

A.C. KYUEHKO U AP. BLU®® - 2022. NPKYTCK, 5-9 CEHTABPA 2022



