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Chemical model calculations on Na layer variation induced by energetic particle precipitation
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Metallic atom and ion layers, such as Na, K, Fe, and Ca* layers, exist in the mesosphere and lower thermosphere (MLT).
The height range of the MLT region corresponds to the ionospheric D and E regions, and in the polar region energetic particles
precipitating from the magnetosphere can often penetrate into the E region and even into the D region. Therefore, the influence
of energetic particles on the metallic atom and ion layers is of interest regarding changes in atmospheric composition
accompanied by auroral activity or geomagnetic activity.

In this study, we have developed a numerical model to understand importance of the Na chemical process triggered by
ionization, i.e. enhancements of electron and ion densities, due to energetic particle precipitation. The model describes simply
continuity equations related with Na chemical reactions. To investigate the ionization effects on the Na layer, we have
perfomred two calcurations using the model. One is the case of higher electron and ion densities, i.e. the case of ionization
induced by energetic particle precipitation, and the other is the case of lower electron and ion densities, i.e. the case of no
ionization. Regarding the results, we found that the calculrated Na density in the case of ionization was lower than that in the
case of no ionization. Thus, the enhancements of electron and ion densities can induce Na density decrease through the Na
chemical process. In the presentation, we will introduce our model and show the results. Furtheremore, we will compare the
results with previous observations.

FRREIEE - TEREVE (MLT) fEECITRE A CROSRIE -, @B A A4 (Na, K, Fe, Ca' 72&) oML THD,
ERE LITEN TS, B~ & D ECBRBE NS O4 —n @ xL X —ki 1%, MLT fEkom N (B
BERE D, E fEIRICHY) ~ERBALEDZENMBNTWVDEN, BT RAXF—RITREEBICHT- 2 DB
WTIEHED < BN TWZR0.

AT OB XL 0, A —v FIEBOIERICIZEE > TR Tix Na BENBD T HHEICH D Z & BHE S
TW5. AT TIL, Na BENBDTIHA D=L L LT, BTRAF—RFICL > CEMARK S L NO,
0" 28 Na & DOFEMARHSIE Na OA A AMb) ZRHETHZ LT Na BEABDOSELZEREMINTEY,
TBASG & B oA A AL FERE, KOS FALFARRRIZ OV T OFEMZRRENLETH 5.

FxlL, BoRAX—RTICLDEHNEE TS Na OA A ALFIBRRR « 5 FALFBRRIC OV TEEM AR T E 4
FEhiTHZEEHBE L, Na A4 ALFIRE - 5L FRRIZONWTORMEET VEZHB LTS, F—BEED
EEET A E LT, Na OMLZERIGERIZ OV THEORNZ M ET AV L. S X —h 12 X 5 EHE
DWBERETHI-O, BETEELROA L VEEOEZECIETETAHELZSER/ML, Na BENED L (T8
W20 E LTz, 2O, BE1TEEROA T UBEEUNOYE RSO /NRT A—5 (REIRE, & FEPPERR O
R L) IZOWTUIRBRMET AN S —RNMEE 5 272, EEERICEDETEER A A EEL 10° em®
ICRRE L, 60 RO FEEZIT-o-4ER, Na BENED L, Na' BENENT BN RO, ZeEIXEE
100 km ([ZBW TR KMEAZ &V, Na BEORADEIL £ 1900 cn® Na® ZBEOHIMNEL £ 1900 cn® TH- 7.
D END, BETEBEROA A VEEOHKN Na O Na OA 4 1b) #5l&RI LTI EEILND.
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