fﬁtc\(%ve,hmqﬁonﬁ as shoS
oF onhanced suuface cooling

ﬂé:ji?nct variabon sug to a surbace
A Enhanced /recluced Y,
ﬁm SP:}B

o B8 apPa};ec{ to
> Evlomed /vedused MQ/LDM? a"’-’“‘ lpadow

- ihatls e @{}.\Qgﬂmm A B 7
~  Obsorvakional wicie (clossical)
- Euylane Rrom th‘;oS-»aLer»g\/
= Furbhor Lests ¢ (mrge seale Rlows
— Theorekieal cvestonce.



i

Py -

- E mi&éluzL«f ourges due Lo sur pama PSPT ¢
magnghe Lalols aspladn > Po% ¥

c’-‘*E rradiance variakion .

- For r‘-eMn,Lnlb\q <L 20°% w P[cw.é-ie[@.
"au.qﬁ seaded“ mechoaussm lowwn,

do’.
-~ Tucrexsiwng by Lightt counstraluks on
olep - seared sowres.

- fmpor{*ﬁnt& o (_JBJ‘?Q Gcalﬂ. Qﬁﬂws
as aumqno*;u»c .



Moro ]/U.GJ'EVL MLU moYe M;J'
‘Q«(jkx ok {o;:? s

® ¢ ~Heaked Prom uside
) = Heghe susface Plax s vhore Wq)k‘@”*“
- badow. 7 g\’
DM 5 nged Wigher  Comperabayes Gelow .

. Ts5 higher T hecessary CNo
5. Tk ik h,(u.Lf 2 ( No )



Cf
Heaking from bidow Us coolineg ‘@ lop :
eikeham ve. @
Tu 6\-q,‘vloﬂq,rwp shaka F, = & (K
S

[ 5

T L\._Jéu? Mase @, > K

COC}[IMEJ FLL&&»& Fo =0 , tg £0
libehont (7ol O lnakas)

CQ ‘ Tcmi e EEL\QIMAL;’/{*CO r-f&log yre

- Vary L\L‘q‘n o{ma:LT &_Em\pmwlufa

| . Qh.a.myinq éugmcﬂ, I\‘WMWTG
— f‘et[uh‘{/;& Mff@. m{;u}tﬂrs OQ LY\
— & shhw

=5 A Cowec/pﬂle Llows driven ay oo (.Cmr
(¥ @ swace, mot hﬂ,qz{-viwq Rrowm below .

o - @?/G ),; i 0.3 &

(ae/Q), v wt



Highe tomparabures Rrow velyw  (cld' )
{?

(. Neecess ar y

F=6T*
bl

| O nAy e glocede boolyy  surfocce
F=P6 T(R,B-)

bat f (t cg 0w
ot Sof repic W& g.l.vuc/L*""-&

Lewa b dlor ‘u,. i

2 . (_LLDJL( 7
- (bhoory ) whak Wind R sowres 1 (cyele 3 =se)

> o‘os.sz,wa,uows clote correladson Wi
MMH.E}':"D& QLTtLC)LML*:
'(E—




% 0‘99 ovedance ??G% &Flwno&m«cﬂ_ veus
e o cmalh scale B Ryl

~ Perhaps mure [inoleators /a-{ﬁ,camfasi (o sl Pﬂlf?"ff )

- Romalming < 20% : No g 000l folu{elm,( wloes

(= Vahn, Sohia ;s leiinayque , Schovkhon,
Wetlhow -~ )

- Why lbobher abouk remewnong 0% 7
A - Cr.mio( l;jﬂ 6{199-@*‘0&1— L P"—“-&‘(‘/QM&

— o —

= MOT‘Q OCOMUQMGHQJE MHS.L'R:\J,OVLS Q&L[ﬂ:ﬁmkﬂﬂ{a?)ﬂ\

* %% P"‘ﬂ*'t C\fC—[L variakion V's.



Al AV

—

ke Ol’l (nmgscales = IC{GU{ O im P&cé
hlfd!DSt‘chLc‘ -Q.(ZMJLQ\aTLm. Pdu

\#
exponsion whua T 1.

kMBI lmomes (Gchorrer): = 3was 2

*  Moote Preguaney shfls 188 2 31076
(Antia 2003 )
quaMlLdlLua '_
TP AT/T ceb with otapth -
% = 0.1 f.]TT'
i & AT Al
% :LF__—," - 4‘—? = o ‘F.E_.
= Scharar ¢ A < 40



Pﬂieﬂwd Qor 5 rd.d(erﬁ
rasks of G:d;f{,u :Lci( AT wikle
(g —eisbomce halsoscismuwlugy

Migharr T ¢ Sownel sped T = 9%
Cg TE("‘- A{- \

oscpeansion el = ol

—

AE o | A'@‘T

Fov ‘5‘[-% -. Qy,aﬂams&h-t :a.??eeag slowan ahos

AQ—-‘ELM Gkrm:,&xn& X w on Youf qu{ .
( Bn—ﬁ.q?w & Qgﬁm{ ol Pluys. )

[{ Not Lalon dnbo cecouwdt S curronk
Lime —aistamece Myarsions |



Enhanced 2355 Lo Qrom swpam_ sjcruo@«res
X How ooeg 3 wovrle 7

>k Coh.@aqmcc}: cosiung

DMLL dTLLL‘/L«HS (ﬁ)&m& > SPO lts} o (easy)

Iﬂ{u{)mwm 09’ é W:‘LI‘\ E-GRULC?{-‘EOH.
Thoory (--w-0) 2o (ar‘{,cfl/(* rongs.
Obsarvakions . < 0%
(H n.ﬂ.j-{‘, uhn -<on-- )
%rlﬁlﬁ! 5Ic'ru(‘:["u’55 ( Laculmng, Pmes=mm~{%~[£uth)
Neoliative romsPor 3

I. More {Isa{mptc ML SSL0

2. More Qrmspwewfr GJ«WSPWE

| < =

N & £1 tnon-llack
A A

\
5{-\"%#‘0\.’15 Y H‘?Cl Lu?(,\_;f C‘erMSPMEMCY)



‘:ac@&ﬂ,

s A [E/M*
/’Ké?cg

‘___-_'_——-l-

— 0o

Ewhounece M550 -P-r f‘»w\a.ll
scale Fd (Sprwk "Fe jPM

Newmarical Rlow 6énudok (ons !
Schuplar ok al. (486 - 1397 .

kellor ok ak- 2wo¢
st eungy ok
E.kFlmihé !

- W\M{ Laclar 'orlqh/(:m;sg F,n,ajx..s
near Solar  Rwab
( enanssiom WWre tSu'{:PO?tC thoun
worwmal @ = Surfoco )




L h

(f



r

%HI’LMCQJ. 50(*“96(&’_. 2mASsLON ! Cﬂﬂ%?o{ﬂMQQ

-~ Tuerpased omisélon tu AL -
= thergased coolung
= lower T below swrbace .-

L. ¥ Ta principle doheckable wilh Ling —oAishanee
nglioselsvnleg y

<AFE/F e w i < AT/T? ﬁ“mrg

2o A Camses [(ouge ~sealo Clows
assocaked wilh AT

.

EEEEE 19



Coowvwf WL ‘;HQAC-E. - }L{f w,nguu

& @ﬁ@{v W
5 } k‘\&nkﬁmaﬁﬂ
cwolbng
\
}/ e
AM?ULAJO. o ePPwk [
Cé:{:)u’¢ v o — 0.3
E:w'}&ﬁ- Rm.c/LOT: (J_w 6.0l
v
AT w-ip3
=t
Varbicak  wpdroséadic Yolamer -
s . 2ly,
P t WD r.il& 550@2 b‘ﬁjﬂ‘h}:jy
h= j;—éw
- %E «w Pow x 1p°3

= AR s« (pw-prescare System




ly
(Leosd rop Lu:g__f_[o_w_S_, .

Exoumples | - weakhir systums
~ oceoun cvodolons

Q(J)wﬁf dun.uq}ﬂ-&er Qlows LA CLYoLq/LJu?

STGLUM !

g = “?P+?.V}fJ2. +Q_Cs.
Horvronkal %%Dwﬁ

o = =W, p +2<_U-“<E)k

Al- g:a(a.: N =n3

b = 'BKP + 7—"-"7‘-{7—.
o = "'a‘TP - 1\(_3{-9_
= \/H 1 % R (74 I AP

Low pressule wé'cm - Cy elomc 'Qiow
digh o abicyclowic Rlow .

P T R



IS

: MM (‘M

ar Uoghonsss
E Gumoun Loy

] cw~
(v/R¥ ~ 1o
e =(

J"’L ()



—, @‘Mo@'ﬁoh ¢

EPLLLCA.MCQ_&_ Co0 me? couSa €
- cyclowic Rhw v & me" around
+
- P‘(DW who AL g uet
- deckintnn with olipth .
Avomathol awerage

N,

. g—:f'aroth;:ly loc,U:S

- Flw tn siveclion of rotakion
On aqotwl-ov*- 5:36{(?.

— ap D‘;LLQ r‘a{'q)'{w on Po(Q“WNd
41.

= “Lorsional ocetllofion®
(HCS , 2003, Sa(-ph.fs o ,f)

16



EGAaA 1a80 19937 15G4 1008 1998 VRAE R0 i F 1384 (-1 (511

19848 1980 1552 1604 159956 1598

Figure 1. Top panels: synoptic maps of the absolute value of the magnetic field
(left) and azimuthal velocity residual (right) measured at Mt. Wilson Observatory
{Ulrich, 2001). Bottom panel: composite map in which the absolute value of the
magnetic field is shown in intensity and deviations in rotation veloeity in color, with
blue (red) for faster (slower) rotation than the mean. Color saturation codes for the
velocity amplitude. Data have been averaged over 3 rotations.
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Figure 2. Depth dependence of the Ekman flow. Solid: azimuthal (zonal) component,
broken: latitudinal component.

The velocity pattern produced by the model is in agreement with
the observation that the flow is concentrated at the boundaries of the
main activity belt (see Fig. 1). The sign of the flow agrees, provided we
accept that the small flux elements in an active region acts as ‘leaks’ by
which an enhanced heat flux passes through the surface, as discussed
in section ?7. The consequence of this leak is additional eooling below
the surface in active regions, the opposite of what would be the case if
they were heated from below.

The model makes a few testable predictions.

5.1. PREDICTIONS

5.1.1. Meridional component of the Ekman flow

A generic feature of an Ekman spiral is the direction of the flow at
the surface, which is at an angle of nearly 45° to the direction of the
driving force. In our application, this means that there must be a flow
directed from the edges towards the center of the main activity belt.
Its amplitude must the same as that of the torsional oscillation. This
feature has, in fact, been observed (Komm, Howard and Harvey 1993,
Komm 1994). From data obtained at Kitt Peak these authors find a
pattern of meridional flow in just this sense, directed towards the center
of the active latitude zone at an amplitude of about 5 m/s.

torsi.tex; 7/10/2002; 12:28; p.16
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