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Introduction
Th e  large s t-s cale  ve locity fie ld in th e  ph otos ph e re  of th e  Sun 
cons is ts  of diffe re ntial rotation and m e ridional circulation. Th e  
m e ridional circulation is  calculate d as  th e  inte gral of m e ridional 
com pone nt of ve locity fie ld, us ually plotte d ove r latitude . Th e  
m e ridional flow  trans ports  th e  m agne tic flux tow ards  th e  s olar 
pole s , tak ing th e  place  in th e  proce s s , in w h ich  local m agne tic 
fie lds  are  re cycle d to global fie ld. 
Th e  m e ridional flux trans port s e e m s  to be  an e s s e ntial prope rty 
influe ncing th e  le ngth , s tre ngth  and oth e r prope rtie s  of ongoing 
s olar m agne tic cycle s . As  th e  input in th e  flux-trans port m ode ls , 
us ually th e  m e ridional flow  m e as ure d by local h e lios e is m ology is  
us e d. In th is  s tudy w e  s h ow  th at th e  m e ridional flow  de rive d from  
th e  local h e lios e is m ology m aps  can be  diffe re nt from  th e  dire ct 
m e as ure m e nt of th e  flux trans port.

Data
Th e  m e ridional flux trans portation s pe e d is  m e as ure d from  th e  
m agne tic butte rfly diagram  (continually cre ate d from  longitudinal 
m agne togram s  by David H . H ath aw ay), th at vis ualis e s  th e  polarity 
of th e  s urface  m agne tic fie ld ave rage d ove r Carrington rotation in 
diffe re nt latitude s  and tim e . Th e  original m agne tic butte rfly diagram  
is  proce s s e d us ing uns h arp-m as k ing and m agnitude  com pe ns ation 
in orde r to m ak e  th e  “s lope s ” of th e  flux trans port be tte r de te ctable .
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Proce s s ing m e th od
Th e  flux trans port s pe e d is  e valuate d from  th e  de te ction of th e  
s lope s  s e e n in th e  e nh ance d m agne tic butte rfy diagram . Th e  
dis place m e nt of th e  s lope s  pos ition in cuts  at diffe re nt latitude s  is  
de te rm ine d us ing cros s -corre lation m e th od.

Re s ults
Th e  m e as ure d flux trans portation s pe e d diffe rs  from  th e  m e ridional 
flow  de te rm ine d from  th e  tim e -dis tance  h e lios e is m ology in re gions  
occupie d by s trong local m agne tic fie lds .

Conclus ions
In th is  pre lim inary s tudy w e  h ave  found th at it is  pos s ible  to m e as ure  th e  
flux trans poration s pe e d tow ards  th e  s olar pole s  from  th e  m agne tic 
butte rfly diagram . Our re s ults  s h ow  th at de s pite  q uite  large  e rror-bars  th e  
m e as ure d flux trans port is  diffe re nt from  th e  m e ridional flow  de te rm ine d 
by tim e -dis tance  h e lios e is m ology in th e  are as  occupie d by s trong 
m agne tic fie lds . Th e re fore , for th e  dynam o m ode ls  it is  ne ce s s ary to 
inve s tigate  in m ore  de tail th e  flux trans port by th e  m e ridional plas m a flow, 
and, in particular, th e  longitudinal and de pth  s tructure  of th e  flow s , als o to 
cons ide r oth e r m e ch anis m s  of flux trans port.
Th e  ne xt s te p in th is  s tudy is  to inve s tigate  th e  diffe re nce s  in 
m e ridional flow s  around le ading and follow ing polaritie s  of active  
re gions , and variations  of th e  flow s  w ith  de pth .

Com paris on of m e ridional flow  de te rm ine d by tim e -
dis tance  h e lios e is m ology (s olid line ) and th e  flux 
trans portation s pe e d m e as ure d by th e  m e th od 
s ugge s te d in th is  s tudy (points  w ith  e rror-bars ). It is  
s e e n th at in th e  pe riods  of incre as e d m agne tic activity 
th e  dis agre e m e nt of both  m e th ods  is  q uite  obvious .
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