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Modeling studies of the minor constituents in the mesosphere and thermosphere
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In the mesosphere and thermosphere, some minor constituents contribute to the energy budget of the upper atmosphere throt
infrared radiations from them, e.g., CO2 and NO, while some have impacts on ozone chemistry (ozone depletion) and productio
of the noctilucent cloud, e.g., H20 and HOx. Itis necessary for understanding chemical and luminous phenomena in the terrestri
upper atmospheres to know behaviors of such minor constituents as well as variations of the major species. NO and HOx al
produced by precipitating particles in the polar mesosphere and thermosphere. One of the recent important research targets
to understand/predict changes in atmospheric energy budget, ion and neutral chemistry, ozone depletion caused by variations
NO and HOx. Since the transport of minor species depends on the atmospheric dynamics, e.g., global circulation, which show
seasonal and solar cycle variations, we should observe not only the minor species but also precipitating particles and neutr
winds. Some modeling studies are also essential. We have started a research project for modeling the minor constituents
the mesosphere and thermosphere to investigate impacts of NO and HOx on these atmospheric regions with a newly develop
chemical model and our GCM. In this presentation, we will show contributions of precipitating electrons and protons with energy
of 0.1-1000 keV to ionization of the polar upper atmosphere and production of NO and HOx from some numerical calculations.
In addition, we will introduce the outline of our research project here.

FRIE - ZABICIE(E S B KA 1E, CO2°° NO D K 5 IS HRM i 7238 U T KA B D T3 )V F—INF 8 M
X9 DR, H20, HOXD X S IT/LZZIGIC K o TA Y U HEREEEDERICH G T2 DR ENDH S, HHERKKDE
{E720 Tl L KRR Ta A F N0 B G 2 Z D T IR « BB OB E B RGBS ZHfi# T 5 LT, T2V o Ekno
ZE 2B EIIARTH S, TR, A—0 T TR SICE T RIVF—DR 7D DIAFIC K > T, I -
BB T NO, HOXDVEK S NE T EMHIENTNS, TNEDRGKTDEREZ IFFEICHYREL, TRIVF—IGI0A1 4
M, AV VB EOREF ST 200 MBS (T 5) T X, EEOREEYHFOEERE L o TV, H
R - ZEIC BV T, FEIDKBHEENIC K > TE(LT 2 K&AIEEROFE N CHER S NTMER D 13K, TAIKEE SN
5T &5, NO, HOXZD & DR, [& MR+, BUdHE € N Z T8 AR T T ) » T R EiET 2 080 H 5,

AT OY 27 S TR, BICERAETCIRERESNT A>T VIR AR — &8, BHEO KK KIGRE
TV (GCMYITHTTZIC I LT 22 B TV R AATS C LI K O, HiRRE « 24 TD H20, HOX, NOZFOHEE Z ik % o
AFFETIE, 0.1-1000 keVD L)V F—%Fio Fohi 1 (BT, 71 b ) HWlalid &g KN LIZBR O 1 4 AR GE,
NO, HOXZHEADEE WL DD EOFR L L EITRT, e, AR Ty 7 FOMERENT 5,



