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Improvement of the estimation of the electron density profile in the lower ionosphere
with time domain Full wave analysis
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The MF radar is available to estimate the electron density profile in the lower ionosphere. However, it is difficult to observe
the precise electron density profile in the lower ionosphere continuously with the present MF radar system. In this study, we
are going to simulate the observation process of the present MF radar system with the time domain Full wave method, an
investigate the observation method with which we can obtain the precise electron density profile in the lower ionosphere. On
of the general methods to estimate the electron density in the present MF radar system is the differential absorption experimel
(DAE) method. The DAE method is a technique to estimate the electron density from the differential amount between the left anc
the right polarized waves reflected from the lower ionosphere. We simulated the MF radar with time domain Full wave analysis
and examined the DAE method. We improved the DAE method by using appropriate parameters automatically, and succeede
to estimate more accurate electron density profiles in the lower ionosphere. In the present improved DAE method, however, w
can only find appropriate parameters in the case that the electron density increases with increase of the altitude. Therefore, v
are going to improve the DAE method, which is available in any case.

OMHzODODDOOOOMFOOOODOOO DOOOOOOODODOOOOOO0O0O0OO0O0O0oODOoOO0O000o0oo
coooo0ooooOooOoO0oOoo0ooooooOooo bOOO00ODOOOO010DO0O0DDOO0ODDO 10010000
oboobooooboobobobooooooooooboobobobooobobooooboobOoboboboobobooobooon
obooooooobOoboooooooobOobobooooooobOobobooobooooboobOobobooooon
booooooobobobooooooboobobobooooobobobooooooboobOobooooooon
gooood

O0000MFOOOOODODOOODOOOOO RUlwaveD O0O0O0OO0O00O0O0000O00O0O0O0OOOOOOODOOO
oooooooooboboobooooooMFOODODODODOOOOOOOODODOODOOOOOOODOODODO
OODAEOCOOUOODAEODOOOOO D,EODO0OODOOOODOOOODOODOOOODODOOOODOOOODOO
Oo0o0o0oDOOooO00oooO0O00ooObO00oDO000DOODAEDDDOOOODOOOODOOOOODODOOOODO
00000000000000100cm300000000000000000000000000000FullwavedO
0000000000000 D0 FRUwaveDOOOOOO MFOOOOOOOOOOOOOOO DAEOOOOOOOO
goooooobooboboooooobooobobobooooooobooboboboooboooDobDobOobOobboooboOoo
oooooobooOoo0o0ooobAECDOOODOOOOOOOO0OODOOOO0OODOOO0OOODDOODOOOODOO
gcooooogoooooooooo boOobooOoOoOoOoOooDOObOOOoO0oOoOoDOObOOo0OOoOooDObObOOoOooo
boboooooobobobooooooobobobobooooboooobobobooobooooboOoboboboooon
Oooooo0oooDbo0ooooo0ooooo0oooDboOo0ooooOoOo0ODbDAEDDDOOOODDOOOD



