STRUCTURE OF COHERENCE BETWEEN MAGNETIC FIELDS
AT ACE AND GOES-10
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The presence of persistent periodic components in eadihdsphere and mag-
netosphere have been reported for decades but have rentainedversial. Here |
show evidence that they are forced by the normal modes ofitharsd describe some
of the reasons for the controversy.

First, coherences computed between Yhand Z (duskward and poleward)
components of the magnetic field at the ACE spacecraft anedfta be highly co-
herent with thehn and hp (= East and North) components of the magnetic field
on the GOES-10 geosynchronous satellite out to the commayuilstyfrequency of
~ 8mHz. (The radial components appear to be less coherent.) cbhisrence is
easily detected using multitaper methods and, on singlekblof several days du-
ration, it is typical to have more than 50% of the estimatesvatihe nominal 90%
point with particularly high coherences in tBe:Hz band associated with solar
modes. AS a specific example, the magnitude—squared—cmiee(MSC) between
ACE Z and GOESin in Jan. 1999 exceeded 0.94 betweer2800 and3300uHz,
significant at oveffo. Canonical coherences between the two pairs of components
at ACE and GOES are even higher. Despite the presence of sitltdherences
on individual blocks of a few day’s duration, simple caltidas of the long—term
average coherence give low values. There appear to be thetectdreasons for
this: First, the ratio of peak—to—background spectrum aE/A@s a pronounced two
cycle/year dependency that is 180 degrees (3 months) eythase with the usual
Russell-McPherron dependency of geomagnetic “distudsingecond, the phase of
the coherences computed at different times vary. Third,resstould expect, the
coherences between ACE and GOES shifted by one cyclelday7f:Hz) are com-
monly higher than coherences at the same frequency. Thirsgtdata segments too
short to resolve a fewHz give particularly unreliable coherences.

An explanation for these observations is that, in the sglaiand p—mode
bands, the phase estimates imply propagation at nearlypéaedsof light (that is
the fast plasma mode) but, above fhenode band, propagation drops to the Alfven
speed. The velocity of propagation in a plasma dependsalfjtion the plasma den-
sity, so the varying density of the solar wind modulates thase shift seen between
ACE and GOES. The modal signals are also coherent with salfaice velocity
measured by the GONG network, pointing unequivocally tolarsmurce.

Abstract: thomson17037

Date Received: September 18, 2005

1.

g A W N

(a)
David J. Thomson
411 Jeffery Hall,
Dept. of Mathematics and Ste
Queen’s University
Kingston, ON
K7L 3N6 Canada
dj t @mst . queensu. ca

(b) (613) 533-2426
(c) (613) 533-2964

. C - Signals and Systems
- (@)
. C - Contributed Paper

. Statistical signal processing of

waves in random media. Talk
could also go ina Comm. B or
H section.



