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oZ2�£¡>È£48Aĉ£4lA 
The first in situ electron temperature and 

density measurements of the Martian 
nightside ionosphere [Fowler et al.] 
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•  MAVEN/LPWÆÓÖ2�£¡>£48Aĉ£4l
AøćöÚÝą(ćĊáąìÝýfÈ¨AøćöÚÝą
)È-#¬ 

•  ^�È£48AÉ¨AÆ;¸ÁQU�UxÆk
=ºÖÈÆ;¸Á«2�ÂÉËÌ�6¬ 

•  ¨A200km
�Â8AõĊã 
•  £4lAÉ¨A180kmÂ]<�ÆÅÕ«�K3h
lAÃ!|A¬ 

•  ÿðąÃg� 
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•  2�£¡>ÉÈuO�|Èt�Ò8AøćöÚÝąÈ�mÉ[��ÆgÊÁ�¸®¬ 
•  ��È�m: 

–  Mars, Mariner, VikingÆÓÖ£iT��m(SZA 90°-125°)ª[Zhang et al., 1990] 
•  £48Am6² �ÅÈÉ40%|A¬õĊãÉ140~180kmÂ5•103 cm-3. 

–  MEX/MARSIS çÞĈíĊ�m (SZA > 107°, ¨A<1100km) [Nemec et al., 2010] 
•  £¡>ßæĊ²GÔ×½ÈÉ��È~9%¾µ¬8AõĊãÉ2•104 cm-3«¨A100-150km¬ 
•  90%È¥,Â£48AÉMARSISÈm6 �]£48A(5•103 cm-3)��ÃSm·×Ö¬ 
•  ãăéìąz.ÈC¤²=Å®.P(B <20nT)ÂÉSZAÆg�¸Á�mÆC¤¬ 

–  [��±ÔÈøăêû;j²��Đ 
•  ãăéìąz.C¤�(B >20nT)ÂÉz.V"²+yÅËÄ�±ÕÒº® 

–  ���4ÆÓÖ£¡>uO�a²��Đ 
–  Verigin et al., [1991], Haider et al., [1992]ÆÓÖ 

•  MaRS ðĊì�` 
–  SZA<115°ÂÉ[��±ÔÈ�� 
–  SZA>115°ÂÉ���4ÆÓÖuO 

•  2�£¡>ÿðĄĈä 
–  Fox [1993]  

•  [��±ÔÈ��«���4È�aÙ�N¸Á¨AøćöÚÝąÙ��¬ 
–  Haider [1997] 
–  Lillis [2009, 2011]  

•  ���4È�?�UÙQ6¸ÁElectron impact ionization  
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2�£48AÈrH 
•  200km< ÂÉ8AÉËÌ�6¬ 
•  18-24 LT ÂÉ2�Æ'Õ�ÏÆÀ×Á8Ak=¬
¼ÈE«YµVÆ"±¿Á�X¬ 

•  �¸«6LTÈV²18LTÓÕÑ3³®¬ 
•  Dawn�È�mÈV²c,Æ�®	²C
¤Đ 

•  £48AÉ¨AÃÃÑÆ�X¬0.15-0.7 eV 
•  £4lAÆÑdawn/dusk0�(dawn > dusk) 
•  8AõĊã²18,19,6LTÂ�ÐÔ×Ö¬ 
ċ�¸øćöÚÝąÉ@*xÅðĊìÂ«Blopp
É�N·×Á®Å®Č 
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2�£4lAÈrH 
•  ¨AÃÃÑÆ�X¬ 
•  £4lAÆÑdawn/dusk0�(dawn > dusk) 
•  £4lAÉ¨A180kmÂ]<�ÆÅÕ«�K3
hlAÃ!|A¬ 
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2�£48AÈrHÙ�µÁ«èüāĆĊèĂĈÆÓÕ2�£4
8AøćöÚÝąÙ�: 
•  ]�É��Æ«čďLTÈ£48A±Ô«UVproductionÙ�Ã
¸Á8A²Ä¯kÖ±Ùb�(recombinationÈÎ)¬ 

•  12\�Â«8A²106cm-3±Ô102cm-3Æk=¬ 
(150-180km¨A)¬ 

•  �¸«YµVÂ�m·×½8AÉFactor 10��¬Additional
ÅøăêûëĊé²I�¬ 
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2�È���4(£4)Ù�N¸½èüāĆĊèĂĈ 
•  ¨AÂÉ�K3hÃÈ�}�U²¨®½Ð«ÝàĈ
È7�É¢¸®¬ 

•  SWEAÂ�m·×½��£4È��Ù�°½�aÉ«
�m·×½�Æ��Å£48AÙuO �¬ 
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•  2�£48AÈrH 
•  200km< ÂÉ8AÉËÌ�6¬ 
•  18-24 LT ÂÉ2�Æ'Õ�ÏÆÀ×Á8Ak=¬¼ÈE«YµVÆ"±
¿Á�X¬ 

•  �¸«6LTÈV²18LTÓÕÑ3³®¬ 
•  Dawn�È�mÈV²c,Æ�®	²C¤Đ 

•  £48AÉ¨AÃÃÑÆ�X¬0.15-0.7 eV 
•  £4lAÆÑdawn/dusk0�(dawn > dusk) 
•  8AõĊã²18,19,6LTÂ�ÐÔ×Ö¬ 
•  £4lAÉ¨A180kmÂ]<�ÆÅÕ«�K3hlAÃ!|A¬ 

•  ÿðąÃg�ÆÓÕ«1V±ÔÈrecombinationÃ2�È£4��ÆÓ¿
Á£48AÈ�"²�YÂ³¼¯ÂÖ¬ 


