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Subjects The Role of Active Solar Regions in  the Formation o f Magnetic
Storms

This memorandum consists o f si note on work in pregress at High Altitude 
Observatory which w il l  bo submitted as a note to Comptes Rendus in the near 
future. The research reported in tills document has boon sponsored in pert 
by the Geophysics Research Directorate o f the Air Fore© Caidbridge Research 
Center, Air Research and Development Command, under Contract AF 19 (6Qh)~9&9t>

1* Numerous rssearches have brought out evidence fo r  the 'solar origin
o f magnetic storms, suggesting particularly that they are due to 
corpus itted  from the sun in regions wel aoved•from
active centers. The active regions have corresponded to a small 
diminution o f the corpuscular energy* Approximately three days a fter  
the CMP o f such regions there is  a diminution o f this corpuscular 
radiation*

In order to study more precisely  these phenomena, we have chosen 
the period July 195-2 ~ July 1953 when solar activ ity  was very low* The 
u tilised  material inc3.udos: (1) measures o f  the green coronal lin e  made 
at Climax, (2) values' o f  K , and (3) the internationally calm (Q) -and 
perturbed (d) days*

2®' In order to study the distribution  o f magnetically quiet or dis
turbed periods with respect to the time o f CMP o f an active coronal 
region, two diagrams have been worked out. On the f i r s t ,  dealing with 
the corona (Figure la ) we represent the probability fo r  a quiet day or 
a disturbed day that i t  w ill  be found N days a fter or before CKP o f an 
active sone in  terms o f  strong coronal emission-line maxima (this 
number has been divided by the probability / that any day w il l  find  
i t s e l f  at./II days from an active coronal region, which wo c a l l ,  .hereafter* 
a f>-region * The curve is  reasonably symmetrical around *■ 2 » osys, 
confirming the 3~day lag between CICP and the magnetic e ffect*  The 
curve presents at the same location  2.5 days a fter  CMP, a maximum fo r  the 
days Q, a minimum fo r  the days D* j

The! second diagraa (Fibure lb ) represents as a function o f the 
number Of days separating the chosen day from the: nearest active region 
(taking/account o f  the roughly.3-day lagX The curve confirms the results 
o f  Figure la c Moreover we note that the curve is  roughly symmetrical



i t s  minimum out to an interval o f  * 3 clays but 'that i t  i s  irregular at 
greater distances from the minzlmumT

Tlis two curves o f Figure 1 seem to indicate a s lig h t simultaneous 
diminution o f both the number o f quiet and disturbed days ( i .e .  days 
with extremes in  IC ) at about four or fiv e  days away from the active 
zono«. In order to look at this e ffe c t  more precisely  trc have tabulated 
fo r  each pair o f successive active coronal regions o f  opposed polarity  
tho value o f  K as a function o f © « ( t  -  t j / t g  -  tj_)5 t_ and t „  being 
the days o f  pa'ssage across the central meridian o f the two C~regions«
The results shown in  Figure Z9 i s  rather surprisings K is  approxi
mately constant (s lig h tly  lower 5n the v ic in ity  o f each C~ region* as 
v/o have seen); but on tho contrary the dispersion o f tho results 
varies by a large andunt as a function o f © and goes through a minimus 
at © *- 0.f>% and fo r  9 - 0  and © «  l a as shewn in tho 2 RD curve o f 
Figure 2. Figure 2 was mado a fter  assuming a three-day lag between 
the active region and the terrestria l effecto

The follow ing interpretation is  perhaps suggested: an active coronal 
region does not a ffe c t  the production o f active corpuscles on the surface 
o f the aim, but i t  tends to guide the pai-ticlos in to certain d irections. 
Tirao i t  diminishes the corpuscular density in  the d irection  -of the axis 
o f  the active zones* These therefore tend to bo calm* On the other 
hand the largo d iversity  o f  the active regions shows up a l i t t l e  distance 
away frcm tho ax ia l zone by a large dispersion in  the values o f  J5_« Far 
away frcm these zones the values o f  K return to tho mean values tx? 
ordinary 11̂  days. (Figure 3)° Those udoas have to  be confirmed by 
measurements dealing with other periods, as w il l  bo reported in  greater 
d eta il elsewhere0
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