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SEPARATION OF THE ATMOSPHERIC GEOMAGNETIC EFFECT
OF AURCRAL AND ?IVC CURRENT ORIGIN
ON THE 3ASIS OF THEIR DIURNAL CCOURSE.

E. I1lés-Almdr

Konkoly Observatory, H-1525 Budapest Box 67, Hungary

The literature considers the geomagnetic sffect of the equatorial neatral atmosphere a con-
sequence of the auroral heating ouly, in spite of the fact that some results indicats
stromger response than it is expected. Our earlier results demonstrated that the ring
current is an additional energy source for the squatorial thermosphere as well. B8ased on the
position of the humps in the LST function of the residuals -— representing the different

LTl

places of the 2nhanced energy inmput — 2an artempt is made to separate the zwo sourcss.
INTRODUCTION
The auroral heating resaches the equatorial zone by ameridional winds with a  4-5 hours time
delay gre:erab ¥ in the moraing hours 13}* irs decay rate corresponds approximataly to that
of Hp The ring currant heating ~— not included inco the HSIS nodels, but plaving an lmpor-
tsnt role at low latitudes accord 211 cns 2,3,3} —- has some pre-
ferred energy input secctors in L d 2quater in connection with
the injection zone: around | bulge of the glgswasanpce; around
acon in connection with che g curranc iSj. The time delav
corvesponding to the diffz and the decav rate, *auzniv 2qual
to that of the recovery ra that of the auroral hearing
The scope of the invest etween residual densicy humps of the
auroral hescing and axcess igi

DATA AND METHOD

Thermospheric density data (@) derived Irom the CACTUS microaccelernmeter measurements {7}
were used for & time interval of 1273-1977 (low solar activigy)., Measurements stay at our
disposal for che 400-800 km height interval and for 0-40° geomagnetic lactitudes. The
MSI5'36=CIRA'86 model was used for comparison. At the first phase MSIS'86 residuals, 1.e.

= ?uAC AS1S! 86} ?USIS 86

values have been analysed as a function of L3T (a scatter around zero would correspond to a
perZect model). Un the basis of Dst curves 2l geomagnecic disturbances with steep descending
branches have been selecfed. The diurnal dependence of the corresponding f-values has been
investigated by the method of superposed 2pochs wusing the time of the Dst minimum as kev
time. Running mean curves have been platted on consecutive 24 hours (Fig. 1) and 3 hours
(¥ig. 2) intervals before and after the key time. Individual f-values of the first 24 hours
after key time have also been ploctted as a function of LST (Fig. 3) and of Xp and Dst for
every LST hour interval separately (Fig. 4). For these latter plots linear regression models

were applied.
RESULTS

Looking at Fig. L and I it is obvious that the MSIS'86 wmodel generally overestimates the
density before Dst reaches its minimum value and underestimates -— on the first day in
particular ~— afterwards. The pre-storm conditions are restored after 3-6 days. The
density excess is not a uniform function of LST, but five real, more or less separate humps
are distinguishable:

1./ The midnight hump (L3T 22-1 hours) appears 4-6 hours after the Dst minimum and
disappears after 3 days. If separated according to geomagnetic latitudes, the amplitude
of the hump increases towards the equator;

2./ The sarly werning hump {L3T 2-3 hours) oprecedes the Ost minimum bv 3 few hours and
. avs:
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3./ The morning hump (LST 6-7 hours) appears 4-6 hours after the Dst minimum and is visible
only on the first day;

4./ The midday hump (LST 10-14 hours) also precedes the Dst minimum and lives at least

§ days. If separated accordlng to geomagnetic latitudes, its amplitude increases at

fiigher latitudes up to 40°

The evening hump (LST 1/-21 hours) has similar behaviour to that of the early morning

hump congidering its appearance., Its amplitude increases, however, at higher latitudes

i
e
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The diurnal dependence of the variance of the individual f-values is conspicuous in Fig. 3.
It is not a consequence of an uneven daily distribution of the f-values belonging to small
and large Dst values respectively, but reveals a changing dependence of f-values on corres-
ponding Dst and Kp values at differeat LST intervals (Fig. 4): e.g. the dependence on Dst is
very flar in the vicinity of the midday hump. The case of the LST 4~5 and 6~7 hours maxima
of the regression coefficient function (Fig. 3) deserves further attention -— If the
dependence is really so extremely steep as it looks like. Further invastigations are needed
in this respect since extreme Dst values are missing in the LST intervals in question.

CONCLUSION

The residuals of the MSIS'86 model have been analysed on an independent observational mate-
rial. The behaviour of the excess density humps seems inconsistent with the character of
residuals due to a probable insufficiency of the model in the description of the auroral
heating effect. (The morning hump with its time delay and lifatime could be an exception,
tie steep dependence of f on Dst is, however, contradictory 1f confirmed.) Consequently we
can consider the MSIS'86 model as a proper description of the auroral heating effect in the
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equatorial zoane, i.e. the residuals originate from the ring current heating.. The observati-
onal characteristics of the humps are indeed not inconsistent with the characteristics to be
expected if a ring curvent heating is present.

It can be stated as an interesting result for any model construction cthat the ring curreat
heating characterized by Dst corresponds to different thermospheric density enhancements in
different LST sectors longer wave in the regression coefficient) or even in narrower LST
intervals (like in LST hours &4-5 or 6~7). The probable "beam like" character of the ring
current heating may constitute the physical background of the observed phenomenon producing
larger density increases in certain LST sectors or imtervals.

ing to P. Bencze LS} the first feature is a consasquence of the circumstance {5}, chat
ces represent mean walues of individual low latitude measurements of the depression

s i
due to the ring current in the horizontal component of thes geomagnetic field, thus its diur-
nal variacion is eliminated. The other featurs, 1.e. the steep increases in the regression
coefiicient could be expleined — in accordance with ogur earlier assumption {2] — at low
lacitudes by dirregularities in the distribution of O ions in che ring currenc, at mid-
latitudes by localized interactions becween the plasmasphberes and the ring current belr.

Localized interactions can occur 1if the mutual position of the plasmasphers and the ring
curreat belc hanges within a short time, or plasma waves producing wave-particle interac-
tion appear preferably at certain local times. All these considerations suppert that the
discurbance daily variation of the gecomagnetic effect with its humps is a real phenomenon
and not only due to the scattering of the data.

Further investigations are planned to determine cthe exact contribution of auroral aad of
ring current heating to thermosphneric density enhancements.
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