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Abstract. Some properties of General Magnetic Fields (GMF) of the Sun as a star and of two
solar-like stars (an active young & Boo A with no cyclicity of activity, and 61 Cyg A — an old
star with a moderate level of cyclic activity) are represented.

1. General Magnetic Field

The study of large-scale magnetic fields allows us to reveal the main processes causing
the activity of a convective star as a whole. GMF is a surface-averaged value of the longi-
tudinal component of magnetic structures. Solar and star’ rotation produces observable,
periodic variations of this field. The peak value of the GMF of the Sun as a Star (GMFSS)
(~ 2 G) is observed during spot activity maximum (Fig.1A - squares, 1991) and minimal
value of the GMFSS (~ 0.2 G) is observed during spot activity minimum (Fig.1A - open
squares, 1986). With the formal examination, such behavior in time demonstrates, to
first order, beating of two closely spaced frequencies (see Fig.1 in Kotov et al. 1998).
Using periods (Haneychuk et al. 2003) P; = 26.9929 + 0.9015 and P, = 27.9144 + 0.9015
we can obtain within errors main prominent periods in the power spectrum for GMFSS
and period of activity cycle (9.5Y +10.¥5) (see Table 1). One of initial periods is due to a
rigid rotation of radiative zone, and the second one is produced by differential rotation.
During 35 years of observations, the excess of the positive magnetic flux dominated on
the one side of the Sun, and the excess of the negative flux dominated on the opposite
side. The GMFSS does not reverse its polarity with the 22 yr solar cycle period. We
measure real large-scale field on the Sun with balance of positive and negative magnetic
fluxes (AP, /AP_ =0.99) (Plachinda & Tarasova 2000).

The GMFSS as a phenomenon is absent in the Babcock’ and Leighton’ phenomenolog-
ical magneto-kinematic model of the solar cycle. GMFSS is absent in terms of standard
(a — Q)—dynamo theory also. Therefore, the first point of view is “... we measure mag-
netic disequilibrium of the Sun” (Haneychuk et al. 2003). In this connection, what do we
know about GMF on solar-like stars? Here we show results of GMF measurements both
for an active young solar-like star £ Boo A, and for an old solar-like star 61 Cyg A (see
Fig.1B and Fig.2A) (Plachinda 2004). In Fig.2B for 61 Cyg A dashed arrows connect
progression of the observations in time (with numbering) for process of emergence of
Active Regions (ARs). Numerical simulations lead us to the conclusion that in the case
of 61 Cyg A a) more strong magnetic fluxes can be present in ARs (10%? — 10?4 Mx) than
those on the Sun (~ 5 x 10?2 Mx); b) ARs can be formed at the same latitudes as on
the Sun; ¢) ARs birth phases may be connected to the “active longitudes”. Existence of
the GMF on these stars with vigorous convective envelopes confirms a conclusion that
the GMF is a real phenomenon and reflects properties of a stationary global magnetic
field, Origin Magnetic Field (OMF), of the Sun’, convective star’, radiative interior onto
its surface. OMF appear to be the initial magnetic field for dynamo mechanisms.
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Difference in frequencies Computed result Actual observation
1/26.%93 — 1/27.%14 9.5 ~9.Y5+10.Y5
2/27.414 — 1/(365.9256 x 9.5) 13.462 13.462
1/26.793 +2 x 1/27.%14 9.702 9.703
1/13.%64 — 1/27.%14 27.942 27.942
1/13.965 — 1/26.991 27.%70 27.972
1/27.%72 — 2/(10.¥1 x 365.256) 28.914 28.914

Table 1. Actual and computed periods for GMF of the Sun as a star
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