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The s t a t e  o f  t he  so la r  atmosphere, which i s  considered t o  include 

the solar  wind, i s  l a rge l y  determined by mapnetic f i e l ds .  Both the magnitude 

and the conf igurat ion o f  f i e l d s  a t  photospheric leve l  appear t o  determine 

the f lux  of non-radiat ive energy, mass, and momentum i n t o  the base of 

the corona. Likewise the  i n te rac t i on  between coronal f i e l  d and p1,-sca 

modulates the flow and produces the density d i s t r i b u t i o n  we see i n  the 

corona as we l l  as the s ta te  of the in terp lanetary medium. Rapid ann ih i la -  

t ions  of thz f i e l d  i n  the lower atmosphere associated w i t h  f lares and 

slower readjustments o f  the f i e l d  associated w i th  erupt ive prominences 

both lead t o  disrupt ions i n  the s t ruc ture  o f  the over ly ing  corona and 

so la r  wind. 

Although a d e f i n i t i v e  t e s t  o f  the r e l a t i o n  between coronal morpholoqy 

and magnetic f i e l  ds i s  s t i l l  1 acki ng, several charac ter is t i c  coronal 

structures are associated w i th  d i s t i n c t  topoloqies o f  the f i e l d :  

. The t i q h t l y  closed coronal loops and arches above act ive 

regions w i th  s i m i l a r  configurations i n  the f i e l d .  

. Corona? holes a t  low l a t i t u d e  o r  over the poles w i th  

magnetic f i e l d s  which open d i r e c t l y  i n t o  the so la r  

wind. Such regions appear to  be the o r i g i n  o f  f as t  

streams i n  in terp lanetary space. 

. Coronal streamers w i t h  la rge  arcades i n  the magnetir f i e l d  

below 2 t o  2.5Re and a c u r r e ~ t  sheet above t h a t  heiqht.  

Such features are detected as the "sector" boundary between 

1 arge scale, oppositely d i rected f i e lds  i n  in terp lanetary 

space. 

. Hot, dense knots o f  plasma i n  the very low corona and v i s i b l e  

as "br igh t  po in ts "  i n  X-ray irnaqes w i th  minute b ipo la r  regions 



dis t r ibuted mre o r  less uniformly over the surface. I n  the 

upper corona and interplanetary space such regions are hypothe- 

sized t o  give r i se  t o  minute current sheets which play a ro le  

i n  determininq the e lec t r i ca l  and thermal conductivity, the 

propagation o f  radio waves and energetic part ic les,  and, 

possibly, coronal heating. 

The characterist ics o f  the photospheric f i e l d  i n  magnitude, spacial 

extent, and 1 i fe t ime suggest tha t  the corona and interplanetary medium 

can be divided i n to  3 regions having re la t i ve ly  d i s t i n c t  properties as 

shown i n  the table. We note that  although interplanetary measurements 

have sampled both the plasma or ig inat ing i n  the l a t i t ude  zone 2 lo0  and 

shocks or ig inat ing a t  h gher lat i tudes, the influence o f  the 10' - 50' 

zone, which contains act ive regions, sn interplanetary medium i s  

s t i l l  uncertain. 

A real  understanding o f  the structure and evolution o f  the corona 

and interplanetary medium can be claimed only a f ter  we have constructed 

a self  consi stent 3-0 model o f  the en t i re  region and have tested i t  with 

con:omi tant  observations i n  the lower solar  atmosphere, i n  the corona, 

and i n  interplanetary spacp. The Out-of-the-Ecl i p t i c  Mission w i  11 provide 

not only the c r i t i c a l  tests of such models but w i l l  also a f ford  ins ight  

i n t o  the fundamental mechanisms governing t h i s  en t i  r e  region through 

the saw l i n g  o f  zones where d i f fe ren t  f l e l d  topologies, magnitudes , and 

evol utionary timescales (and presumably dif ferent mechanisms of mass, 

energy and momentum transport) dominate. Several spec i f ic  questions may 

be considered: 



. Are the polar  regions ident ica l  t o  the coronal holes a t  

low la t i tude? 

. I f  t h i s  i s  so, how do we account for  the fact tha t  polar 

regicns w i th  apparently ident ica l  magnetic configuration 

display a vast ly  d i f fe ren t  appearance i n  the corona? 

. b e s  the coronal and interplanetary microstructure change 

wi th la t i tude?  What influence does t h i s  have upon the 

heating, e lec t r i ca l  and thermal conductivity , wave content, 

and energetic par t i c le  propagation of the medium? 

. How i s  the coror a "mapped" i n t o  interplanetary space? 

. How does the solsr- interplanetary f i e l d  couple t o  the 

in te rs te l  1 ar  f i e l  i? 

. What ro le  does the continuous occurence o f  coronal transients, 

which or ig inate a t  115 60°, play i n  determining the state o f  

the interplanetary medi urn and energetic p a r t i c l e  propagation? 

. W9at mechanisms control coron21 and interplanetary abundances? 

These are but a few o f  the questions concerning the r c l e  of solar magnetic 

f i e l  ds i n  determininq the structure o f  the corona and interplanetary medi um 

which w i l l  be explored by an Out-of-Ecl i p t i c  Mission. 

Concerning the ~ i s s i o n  options two points should be kept i n  mind: 

1) Althouqh the appearance o f  the corona suogests that  a mission 

rest r ic ted t o  &<4o0 might be successful i n  reaching the polar 

zone, only a polar mission can guarantee that  a t r u l y  new region 

o f  the interplanetary medium i s  t o  be explored. 
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2) The comna and interplanetary medi urn are continual ly evol ving. 

To assure success the Out-of-Ecliptic Mission must encompass a 

coordinated program o f  solar and interplanetary measurements 

so that  a coherent attack can be made upon the important problems 

wh i ch beckon. 

This presentation was made possible through the generosity o f  colleaques 

a t  K i  tt Peak National Observatory, High A1 t i  tude Observatory, Smi thsonian 

Astrophysical Observatory, and American Science and Engineering who k indly 

a1 lowed the use o f  i l l u s t r a t i v e  material. 
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