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- B f-; F/gure 10 ‘ 2 :
»"{*-Flgure 9 shows that cycle 23 had asymmetrlc
.f.'};butterﬂy wings in the north and south compared
“to cycles 21 and 22 A typlcal surface source for
":?"the dynamo can be represented as a mlgratmg

f Gaussuan band as shown |n Flgure 10 s ‘-;i-.-i-;s,;;-;%g." S

mlnlmum corona as shown m Flgure 12

? ‘0 "el

".-"élmltatlons of the

';",":,‘-between east and west limbs - S
"-'?i-_.j;__{}:RePr Odumng more Complex coronal Str UCtures SUCh ‘o "-.3?_-}.{G|bson S.E., Kozyra J.u,, deToma
; as helmet streamer IS beyond the scope of th|s model - T Thompson B, 2009 JGR 114 A09105

Usmg the same technlque as above we computed solut|ons to corona
|mages from 1986 to 1991, where each |mage was one Carrmgton
rotatlon apart and plotted the relatlve amplltude of each polynomlal
_term as a function of time. W '
' -ﬂ_-;j__jdurlng minimum, both Ilmbs are dominated by
: .f.“:j;,,was reported by prewous authors (Wang and Sheeley, 2003)
i?.jf'gover time, thls term beglns to fade and hlgher order multlpoles
vy f{".become domlnant e n s
ffurthermore computlng the dlfference between east Ilmb and
~west l|mb coefﬁcnents we see in Flgure 6 the two lrmbs are not
..._,_perfectly symmetrlc W|th the dlfference belng greatest at
mlnlmum showmg a c|> dependence that changes W|th tlme

We snmulate the coronal magnetlc fleld from the
';i coupled model (dynamo coupled wrth a potentlal
ff.;ﬁeld source surface model, Altschuler and Newklrk
1969) usmg a symmetrlc surface source and fmd
E that this produces a typlcal spherlcally symmetrlc
"f,.; solar maX|mum corona and a typlcal dlpolar solar
mmlmum corona (see Flgure 11). However, for a
f"{‘f‘“fsurface source W|th a large north-south asymmetry,
£ our srmulatlon produces a solar maxumum and
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When we compute the relatlve amplltude of each polynomral term |n three

successwe solar mlnlma at the end of cycles 21 22 and 23, we should expect
predommantly dlpolar structure wuth small amounts of multlpoles that mcrease
. aswe enter the ascendmg phase We found a sustalned dlpole structure over 5
the dlpoletermas Carrington rotations in both 1986 and 1996, with high a1 coefficients for both
east and west wmgs* hlgher multlpole coefﬁments were very small However
'near the end of 2008 multupoles were present W|th sugnlﬁcant amplltudes The
e ..-,-;.-;_-1,4‘-corona never went |nto a perfectly dlpolar conﬁguratlon in both I|mbs for any |
"""'rotatlon The corona behaved in a different way from the other minima. =
There were |nd|cat|ons of such dlfferent behawor m polar coronal holes solar
_,-,_-;__._-;'wmd and cosmlc rays (e g. Glbson et aI 2009 deToma 2011 lepatl 2013) ln
~ order to understand why the corona behaved in this way in the last m|n|mum
a ,:;;_;i;,j];;_;we explore whether north south asymmetry in the su rface source has any
"""[j‘flmpact . , e G B G e R s R
":j-_,;?"';",f”;‘-_;By matchlng the theoretlcal solutlon from the potentlal fleld model
- with the MLSO observations, we first reproduce previous results that e
- the solar minimum corona is prlmarlly dlpolar whereas hlgher . ';--{;i’_ﬁ;
multlpoles come in durmg solar maximum
~_+ The difference between east and west llmbs is greatest durmg solar ey
~ minimum and smallest during solar maximum =~ i
,.f.‘f-4-{“:‘;.-,;}“}‘{Comparlng the three past minima (1986 1996 and 2008), we fmd that
. for five rotations in 1986 and 1996 the corona remained in a dipolar '
_’j'j‘f".;"_-f-j"fj‘fstate, but that in 2008 there was no smgle rotahon |n Wthh both
- limbs exhibited dipolar structure - SArL ke Aen e ey

~f.‘-._j“;j-_;S|muIat|ng the evolutlon of the solar corona usrng a potentlal fleld

©» " Dikpati, M., Choudhuri, A.R., 1995, Sol Phys 161 9 ’ 'f?ﬁ"'f_‘]source surface model by |mplement|ng the dynamo generated cycllc

1.-*.«.f;ff';Dukpat- M., 2013, SSRv, 176,279

s Wang, y.M., Sheeley, N.R.Jr, 2003,

o e ""-’i;-?i*.i’,?f|eld as the boundary condltlon, we find that north-south asymmetry
G EmerV' B A ?"'_"ag‘?r ..could be one of the sources for the departure from dlpole corona



