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A SIMW ATION STUDY ON THE ROL E OF VIBRATIONALLY EXCITED
NITROGEN N’ IN THE IONOSPHERE

ZHANGMarrLian SHI Jian-Kui  SHANG She-FAing
Laboratory for Space Weather , Center for Space Sdence and Applied Research , Chinese Academy d Sdencss, Bejing 100080, China

Abstract  Vibrationaly excited nolecular nitrogen N, plays an inportant role in the F region iorogphere by
incread ng the loss rate of the dominant ion O" , thereby reducing the eectron concentration in the F region of
the iorophere. In this paper , we use a theoretical numerical iorogheric model to study the effect of N, on
the ionoghere during four time periods, each including both geomegneticaly quiet and sorm disurbed pe
riods , through consdering and not considering the role of N, in the numerical ioropheric nodel . The four pe-
riods smulated are (1) June 11 15, 1990; (2) May 14 20,1997; (3) May 1 10, 1998 and (4) April
6 10, 2000. By comrparing the Smulated results with the observationd ones, it is shown that N, has a Sgr
nificant efect on the ionogphere during high olar activity years, while for the low lar activity years, the role
played by N, isvery limited , much lessthan that in high ®lar activity years. It isa o shown that for the high
olar activity years, when congtructing an iorospheric physical nodel , one mugt take into acoount N, ot only
for the geomagnetically digturbed period but a < for the quiet period. Moreover , it isfound thet the dfect of
N, on the ionogheric dectron density distribution depends on the vibrationd temperature T, adopted. When
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taking the value o T, as T (where T, isthe background neutral temperature) the smulated result , cormpared
with the observation one, is ot as good as that when T, is caculated by the deady gate anaytical ol ution.
Moreover , our Smulation results show that , for high olar activity years, the efect of N, on the distribution of
ionogpheric eectron concentration isto reduce the electron dengty for the height albove 150km , while its efect
on the dectron dendty below 150km is very sval. The F; layer peak height h,F, is not dfected badcaly by
N, .

Key words lorophere , Numerica smulation , Disturbance mechanism, Role of N, .
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