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Ĵ 20: ɤɶȑűuɖǶî�
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Ĵ 21: Atmospheric Explorer t��ʓʏŨuÌÍ«ÄµªuɖǶ�
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Ĵ 24: ʞŶ 500-600 km uʓŒŜŶqǵŶu½§·(ĢĴvŔσtȑs�) 
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Ĵ 25: ʓŒǵŶuÇÊ�Å¥�¾ńĒ 
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Ĵ 26: ʓŒŜŶut��ǵŶąŮǦřuǔƋĴ 
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Ĵ 27: ɎƾɖǶt��ʓŒŜŶqǵŶuŞƊʇñ 

Ĵ 27: ĹÌʓǭɖǶt��ʓŒŜŶqǵŶuŞƊʇñ 
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Ĵ 28: ʓʏĵtrx�ǵŶǦřuÖƑ 
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Ĵ 30: ʓǭuƴÕʞŶ(Ì)qɎƾʓǭuÕ�uŞƊ 
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Ĵ 31: ʓʏŨuǭĐqg�tåp·Ã¢½±¶Å 
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Ĵ 32: ʓʏŨuǭĐqg�tåp·Ã¢½±¶Å 

Ĵ 33: ʓʏŨuǭĐqg�tåp·Ã¢½±¶Å 



_�tĹÌqɎƾuĤǁɖǶt_�iî�n���Ĵ ) vĹÌs�ʓǭ�ƝkÌy�ƸĦ�Ėēz

Ƥ�st�ÌνuʓǭƴÕ�Ƕř~i©Ê¥�Í	 qguÒ�ɮɵ~iɎƾt�loɘǶ_�iʓŒ

ŜŶ�Ì	 uŞƊ�Ȟ~i�upn���zuȵǌ·Ã¢½tƴÕ_��Łƚtī���ʓŒŜŶtŢ

_oʘľpn�zqtąsli��zu�psȂƇs�ʓŒŜŶtŢ_o��ǤuÒuǬu�ppn�

i���·Ã¢½±¶Åqopĥċtàx��i���

�

�

�

�

�

Ĵ 34: ĹÌqɎƾɖǶt��ʓǭƴÕqʓŒŜŶuŞƊʇñ 
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Ĵ 36: ·Ã¢½±¶ÅżƘuǘŸĴ 
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Ĵ 37: ·Ã¢½±¶ÅżƘuȉɞɘȩ 



·Ã¢½±¶ÅuνʆǕɰvüŕɖǶs���vlu�qɖǶ_�ouoo���Ĵ )- vĹÌuØ

ĹǼ�éȌq7M?CTX	 s�u,)	�X: uüŕɖǶuĂȘp��Æ�ÄÊ¨ÊÃÊÎŗřt��ʓŒŜŶ

Ţ_oqz�tʟYĂloo���ĖēÑĕȈp~�pʃģ�eu�ptɔq�zuʟoʘľv��ȝ

čȷƸĦtʕ��liƛu�psǕɰ�~oo���ØǋuĂȘvνʆȓtĤbŁƚ�ɔoo��x

pvsY��ɤɶpȊbièʓŒŜŶʘľtȝčȷtǩloƟŽ_���ĖēÑĕȈpĤb�psżt

ɔqoo��upn����

�¿Ê q~ov��Ĵ).u�psȝǣɤɶ�ĿǸq~iƛļuǏō�~oo���

�

�

�

Ɏƾtȝǣɤɶ�ǙĆliqu��zu�psƛļ�~iʘľuʓŒŜŶ�ɘ�zqtpu����

Ĵ )/ v�ȝǣɤɶ�ǙĆ��ptīĲc�Ɏƾt��
 ǁʆĕrutĤbʘľ�ɖǶ~Ƅ��iʓŒ

ŜŶuńĒ�Ȟ~iȵǌpn���Ǆću²¡pvʓŒŜŶtŊusńĒtsslit��ǜu²¡p

vÇÊ�Å¥�¾(
0)	Ƃs�ƍǹsʓŒŜŶuŃĎtn����z�vǊĦuuʓŁtźYslis

�qȾq���	 ��zuǁ��þêȓtʓŒŜŶtŊuYsloo�Òt��ËɻĆ�Ȕu�ptèŜ

Ĵ 37: ȝčȷ�ɗ~i·Ã¢½±¶Åuνʆȓŵt��ȞcüŕɖǶ 

Ĵ 38: ·Ã¢½±¶ÅuǕɰuǘŸĴ 
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Ĵ 39: ·Ã¢½±¶ÅuǁʆȒŧ 
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Ĵ 40: ·Ã¢½±¶ÅuÇÊ�Å¥�¾ïœƎ(ū)qȒȊŁƚ(ġ) 
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å 41ɔÕɏĠ(
�A�ĺOYÏ.IM}*śĊĠ 

 
� ƛæ(
�#�ĺOY%IM}+ĊĠ(ù'Ė��A. �*�9, �ĺOY+IM}*
ĪɅE4%F&Ò�'�%įůǟ	?B#�.  
 

 
å 42ɔÕƺƄǛĠ(
�AɏĠ 400km$*�ĺOYĊĠ*ťȶóÄ 

�åɔCHAMP(>AǶƒ 
�åɔMSISùƄvbz(>Aőą 

 
 
 



� ���, CHAMP ǭŢ(>A�ĺOYĊĠ*ǶƒǓŲ(ÀȢĠǹ(>A)EǴ#7A%, �
ĺOY��$+Ȍ�@İ'�ĊĠ*�Ȇ�EŊ"�%�D�!�. �ĺOY+ƺƄǛĠ%+
ƙȷ£('A+�'*(, ƺƄȋȨ(Č�#Čƽ'Źȣ%'!#�A.  
 

 
å 43ɔúȸƌÃĠ(Ķ���ĺOY(úǚ, O)%IM}*ĊĠ(Ǐǚ, O+)*ǛĠ¸Ę 

 
� �*�Ȇ�+úȸƌÃĠ�ħ�'A%ɉǨ('A�%�D�A. �B+ɀü*ȋȨƩě%
×ź*©Ù$�A.  

 
å 44 (�)ɔ�ĺOYĊĠ*²Ơ¸Ę(êơǛĠ~êơǒĠ) 

   (�)ɔŰÙ*�ĺɋ*²Ơ¸Ę(êơǛĠ~êơǒĠ) 



ɒ�ǚ+ƺƄȋȨE�?D� 
� ǭŢ*Žm{�?ŰǲɋEƆ9A%, ƺƄȋȨE+�F$Ȇ�Ǵ	A. ŰÙ*�ĺɋ:
š?�(ƺƄȋȨ(Ɖ!#þé�#�A*�D�A. �'D , �ĺɋ�ƺƄ*ĪɅEÒ�
#�A�%Eƻ�#�A.  
� ¯Ȝ*%
@IM}%�ĺOY*ȶ(+ù'ĊĠĖ��@, ęǫ'IM}$+�ĺO
Y*ȦÃ(ĪɅE�	A�%+$'�%ǟ	?B#��. �*�9�*>�'©Ù�Ǵ
	�*+ù'Ɏ$�@, ƪǰĨº+ù'ņ»EÒ��.  
 

 
å 45  (�)ɔCHAMPǭŢ(>AŰǲɋ*ťȶóÄ
>.²Ơ¸Ę 

    (�)ɔDE-2ǭŢ(>AŰǲɋ*ťȶóÄ
>.²Ơ¸Ę 
 
� ÀȢĠǹ�?őą�B��ĺɋ�ſ���%Eƻ��9, ɋȢǹEǁF�DE-2ǭŢ*b
�\EǷű��%�C, ×�>�'ǓŲ�İ?B�. �*ǓŲ+4%F&^K_R'�$Ȼ
ǿ(ÌŒȖ�Ƈ6@, �B(>!#ŭƟȇ*þé�ğ�Ȁ9?BA>�('!�.  
� ŭƷǂ(>!#�ĺOY%IM}*ǓÖ*Óǡĺ�ƹǅ�B, ɀȼæƛæǓÖ%��Ŝ
¸ȯ%�#ȀƵ�BA>�('!�.  
 



 
å 46ɔƛæ(
�AŰǲɋ*ŞóÄ.  

 
� �ĺɋ*ŞĝëE7A%, Ť+Űɋ, ø+ǲɋ%'A�%�D�A. �BEc�\z$Ǵ
A%²�%�#+Űɋ$�@, ƛæ*Y�j�|�a�Ww}%>,BA.  

 
å 47ɔÕúȸƌÃĠ(
�AY�j�|�a�Ww}*ɋȢ 

 
� úȸƌÃĠ�ù�'A%Y�j�|�a�Ww}:Š�'A�%�?, ƛæ*�ĺɋ
�úȸƌÃ*ĪɅEÒ�#�A�%�D�A.  



 
å 48 (�)ɔŰǲ�ĺɋ*¸Ę 

     (�)ɔŰǲŝÙ*nxZsdylc*¸Ę 
 
� �?(, IM}%�ĺOY+ȢĠ:45�Ǚ(100m/s ƿĠ)$�A. �Ǡ*ǮǄťąś+
śŵ4&:Ȫ�(:��D?�, ×�>�(Ã��%�D�!#�A.  

 
åɔŰǲ�ĺɋ~ŰǲnxZsdylc~ɀüĊĠ*ɏĠ¸Ę 

 
� ɏĠŝÙ*Ȫ�E7A%, ɏĠ(ȷD?�ƺ¿ǚ�(ɋ*k�R��@×��?�*Ȣ
Ġ$Ã�#�A�%�D�A. �*ɏĠ$+IM}%4%F&�Ƥ�'�+�'*(, '�
ƺ¿ǚ*�ƤEÒ�A*�, �*uNfZt+&�'!#�A*�C��? 
 



� ȧÎ(+IM}dx_S*ĪɅ(Rishbeth,1979)<ɀü*ȋȨƩě*ĪɅ(Maruyama et 
al, 2003) '&�Ō�?B#�.  
 

 
å 49ɔǋĺ*Ūƙ(>AŰǲɋĩŁźŀ*Ȫ�. �å(ǋĺ�@)$+ɏɏĠ6$Űǲɋ�ƪ
ƣ�#�A�, �å(ǋĺ'�)$+�ɏĠ(ĐŃƭ'Űǲɋ�ĩŁ�BA*7$�A.  

 
� vbzEƤ�#, ď'�%:ǋĺ*�A'�$Ɵȇ�Ȃš$A�%+¸�!#�A�, 
�*ǋĺ*ſ�("�#+>�D�?'�. �*vbz$+ɏĠ(ȷ�#ŋśȷśƭ(�
	#�A. ǋĺ£ś+ɏĠ���A%ò	A>�(�#�A�, �B(Ɲ(Ŵŉ+ƙ�.  
� �!=�Ǿ��uNfZt+D�!#�'��, ď'�%:Ɵȇ%�#+Ǳś*Ƕƒ
�?Ǵ	#�A*$
�?�ȶȪ�'��C�.  
 



 
å 50ɔøȶ*ɀüĊĠƩě 

 
� øȶ*ɀüĊĠƩěE7A%, ǒĠŝÙ( 4�Ń4&*ē�Ǵ	A. �*Łâ+�š��, 
�*ɏĠ$*Ɵȇ*7$Ȃš�A�%+ãȽ$�@, ê��?*�?�*�Ƥ�ǟ	?B
A.  
 

 
å 51ɔɏĠ¼*øȶɀüĊĠƩě 

 
� �*ǭŢ(>AǶƒ$:×ź*ē�Ǵ	#
@, ɏĠ 200-500km $ɉǨ%'A�%�D
�A.  



 
å 52 (�)ɔɀüĊĠ¸Ę 

   (�)ɔ�ĺOY*¸Ę 
 
� ×ź*ē+, ɀüĊĠ¸Ę��$'��ĺOYĊĠ¸Ę(
�#:×�>�(Ǵ	#�
A.  



 
å 53 (�)ɔƅǩƄĊĠ¸Ę 
 (�)ɔȿŘɀɇĠ¸Ę 

 
� �*>�'¸Ę*ē+, �%	,ê�*Ⱦ*þé'&�ȷ£�#�AÓǡĺ+�A�C
��, uNfZt+�B4&Ëǎ$+'��C�.  
 



 
å 54ɔƛæɀȼæǓÖ*uNfZt*żģå 

 
� ê��?�Ŗ�#�Ɗ�N{}cĒ$ƸƊ�, �B(>!#N{}cĒ*ɀï�ĪɅ
EÒ�, �*ǓŲƺï�ƪƣ�, �B��ĺOY(ĪɅ�A%��uNfZt�ľ«�B
A.  
 
 
 



 

       å 55 (ĕ)ɔGPSEƤ��ɀüĊĠ¸ĘǶƒ 
 (Ô)ɔO+ *ùƄ°Ƕƒ 

 
� ɀüĊĠƩě+�(:Ǵ"�!#�A. GPSEƤ��ɀüĊĠs_k}SEǴA%, ǜƞ
*Źȣ�Ǵ#%BA. �B+GPS��$'�O+*°$:×�>�(Ǵ	, �Ǡ+

8)
ČĶ�#�A. �*Ɗ+ƂŞ*>�(Ǵ	#
@, Ɗ*óÃ:ŞóÄ�#�Aźü�¸�!
#�A. ×ź*Ɵȇ+�Ƨ�$Ȍ#
@� ɏĠ 200-300P|4&$Ǵ	#�A.  



 
å 56ɔƺƄȋȨE+�F�ÊÅ*ɀüĊĠ¸Ęƃȕ 

 
� �?(, ȋȨE+�F$Şŭ*ÐČ¨*]�JH}$:, ×�>�'ǜƞŹȣ�Ǵ	A. 
ɀüĊĠ*ƩěEƺ¿ǚ(Č�#Ň@ț�#7A%×�Ʊ$�@45/!�@Ȯ'A. '
��F'ȫ�$Ʊ��Ƥ�Ǵ?BA*�+�š$�A. �ĺOY�ɀüĊĠƩě*Íâ%
ǟ	#�A�, �B��$+Ȃš�"�'��C� 
 
 



 
 
� ��E6%9A%, �B6$+ƛæ�ĺOY(IM}�įđ�#�A%ǟ	?B#�
�, ĆȺ(+Ʊ��Ƥ�#
@, ��?�6$�"*"'�!�Ǎ%�#7'�ĵǳ��A
%���%�¸�!#�.  
 
 
 
Q� nxZs(
�#{Iy�a�x��Ăą%ÝF$��*�? 
A� řƼŨƭ(+Ȯ�:*��(�!#Ȕ�:*��(�AƞŀEǸ��C��, �B�&
F'¿$�A�+àD'�%ĸ�. ź	 '¸ȯ$�DBAǸǧ'*$�ǀÞĀƭ'à��
:�B'�.  
 
Q� ȋȨ$ɀüĊĠƩě*Ɗȳ�Ȫ�Ǉ*Ė+�A*�? 
A� ���(÷ď�A. ȋȨ�Ț*ŝ�ɉǨ(Ǵ	A>�'©Ù+�A�, '���'*�
+D�?'�. �:�:b�\�ď'�.  
 



 

���3�������3���2���

 

 
å 57 (ĕ)ɔnxZsæ*żģå 

       (Ô)ɔHe+ƪ°(>AnxZsæ*ŗ« 
 
� ɀȼæ+�AɏĠ$1!"@%Ƞ¹BA. ɀȼæ�ŝEnxZsæ%>0. nxZsæ%
ɀȼæ*ñƧ*ąǞ+Ɲ('�. �*Ƞ¹BA�ǆEnxZsr�Z%>0. nxZsr�
Z$+Ĺƕ((3-4ŵȚ�)IM}ĊĠ�Əď�A.  
� IMAGE(>A He+³ɐǚEǴA%ĕ(nxZsa�z�Ǵ#%BA.  
 
Q� å*&�6$�êƠ�?�  
A� šA�Ȭ¸+êƠȚȘ$�@, ƺƄæ*�*ŝ(��A. nxZsr�Z+:!%5F
<@%��ñƧ*ŝ$�A. ĕ�¨(êƠ*Ī��A�, ă²(Ʋ!Ŧ('?'�*+÷Ȯ
Ś�(>A.  
 
Q� š�ŝ�šA�>�(Ǵ	A*+'�� 
A� �6@êŝť¢þĺ+ƙ�%ĸ!#�A�, �:�: ;F%b�\�Ƿű�B#�'
�. �*Ʀ«:Ye_nWw_c$+'��ǀ*ǁ¸b�\$�A�%(ƋĿ�3 



 

 

å 58ɔnxZsæ´*Čƍ*żģå 
 
� nxZsæ(+ 2ǀɊ*Čƍ��A. �"+úȸɋ$ɍÃ�BAƺƄæČƍ, :��"+
êƠ*Ǥȓ(>A co rotation $�A. õŝ¨ñƧ�Ț(�Ǡ*ƍB�ń Ǝ�Ö�ƝƩ
Ƙ�þé�, ���nxZsa�z%'!#IM}�ƍB·A.  
 



 
 å 59 (�)ɔúȸɋ(>AČƍ$ƪƣ�Aɀï%êƠǤȓ(��ɀï 

    (�)ɔČƍ
>.êƠǤȓ(��ɀï*Ȯ)ÖD� 
 
� úȸɋ+śťȶƿĠ*\ItYT�z$óÃ�A�%��@, �B(>!#nxZsr
�Z:×ƿĠ*ťȶYT�z$ǱȻ'ŌÃEƻ�.  
 

(å'�) 
å 60ɔnxZsr�Z*ĩƞ*ťȶóÄ 

 
� 10 ťȶƿĠ*ȶ$nxZsr�Z*ĩƞ�ù�óÄ�#�A. úȸɋ*ȢĠ���A
%ɀï�ù�'@, �Ƅ(nxZs�Ť¨(Ȧ,B#öȬ(Ȟ�#��. �B�Ǧ Ƴ�
%¶.*nxZsr�Z*ĩƞ(ł!#��.  
� úȸɋ�ĥ6!�ïÖ+, êƠ(ė"�>�(nxZsa�z*�ǝ�óÄ�A. �*
ĭ¶.:%*ĩƞ(łA�, �B+ɀȼæ�?*nxZs¡ǔ{�c(¢þ�A.  
 
 



 
å 61ɔêƠÈĬ(Č�AÕǀnxZs*śĊĠ 

 
� IM}*ǀɊ�%(nxZsr�Z*�ǝ�Ȫ�. 6�úȸƌÃĠ(Ķ�#�ǝ�óÄ
�A. ģ* Kp +ŷíƺï*óÃŁ¸jxu�\Eǰ�. nxZs+ɀȼæ�?¡ǔ�BA
�, +�%?BAȺ*Ȑȼ+6 6 $�A.  
 



 
å 62ɔǭŢb�\(>AnxZsĊĠǶƒ 

�åɔȧÎ*nxZsr�Z*�ǝ�ǺȲ�B#�A>�(Ǵ	A(ĕ*�"*Ȇ) 
�åɔ{Iy�a�x��Ăą*>�'Źȣ�Ǵ#%BA 

 



 
å 63ɔÕnxZs*þéĊĠ¸Ę 

 
� nxZs+�%@*\ItYT�z+ùóƶ�. ���ɀȼæ�?*nxZs*¡ǔ{
�c+, IM}*Ȯ�(>!#Ʃ'A. Ȕ�IM}�?¯(nxZsæ´EƓ��#���
%('A.  
� �å$+Ȕ�IM}4&ȫȐȼ6$®ð�B#
@nxZsr�Z*�ǝ�ȫ�'!#

�A>�(Ǵ	A.  
 
Q� nxZsr�Z+ƺ¿ǚ�Ǝ	#�A*$+? 
A� Ǝ	#�AD�$+'�. ɀïdylc(>!#ƍ·�A*$ƺ¿ǚ�ƀ!#�#:ȷ
£'�. �B+ȮȰ(ĉ?'�*$, IM}*ǀɊ(ȷ£'�Ȟ�A�%�$A.  
� -�$+IM}�%*°EǶƒ�#, IM}(>AnxZsr�Z*Ȫ�EIu�X
%�#%?	A�%EƯŻ%�#�A� Ǵǁ:@�ſ��B, ;F%ŗBA+���6

�b�\���!##'� 
 



 
å 64ɔH+
>. O+IM}ĊĠ*ɏĠ¸Ę*ǛĠ(>AȪ� 

 
� ɀȼæ�?nxZsæ2*IM}¡ǔuNfZt("�#ǟċ�A. ǛĠ�%(IM}
ĊĠ*��¸ĘEƃ3#7A%, ɏǛĠ(
�#*7�ǃ$ H+�ď'��%�D�A. �
'D , �*Ɇí�?nxZsæ(IM}�ɌF$��*$+'��% Banks +ǟ	�.  
 



 
å 65ɔBanks (>AIM}ȢĠ*vbzǹǈ 

 
� Banks+H+*ĊĠE�ȬñƧŮ�%�#�	�vbzǹǈE
�'�, ���(Ƕƒ�
B�>�'ĊĠŹȣ$ŪB,�ǃ$ȢĠ���@nxZsæ2Ù�#ƍ·�AÓǡĺ��

A�%EƹȀ��. ��#, ɏĠ 1,000km �Ț$ȍɄȢƍ%�#āĄǃȶ(ƍB·A�*

IM}*ƍBE Polar wind %Ø���.  
 



 
å 66ɔBanks*ǟ	� Polar wind ƪƣ*uNfZt*Ÿķå 

 
� Polar wind +&*>�(�#Ȍ�A*�C��?� Banks +��*>�'uNfZtE
ǟ	�.  
1. O+IM}%%:(ɀü�$, �B�êƠ*ƺ¿ǚ(Ɖ!#Ȟ�#�� 
2. �*ɀü*ƍB(>!#ɀï�ƪƣ�A 
3. �*ɀï(>!#Ȕ� H+, He+�Ȟ�#��>�('A 
 



 
å 67ɔ��5*�ƒą��ÕIM}*ȢĠ<ĊĠ*ɏĠ¸Ę. ȋ�ÊÈƠ, ǘ�ÅÈƠ$*

ƒą 
 
� Banks*ȂE���9A3�, ��5*+ĆȺ(IM}ȢĠ*ƒąE
�'!�.  
ÊÈƠ*IM}ɔƺ¿ǚŝÙ(ſ*ȢĠEŊ , ɏĠ 2,000P|Eȍ	��?��?ȢĠ�
��A.  
ÅÈƠ*IM}ɔƺ¿ǚŝÙ(Ȉ*ȢĠEŊ". �'D ɀȼæ�?ƺƄæŝÙ(ƍBA.  
� �*Ƕƒ�?, H+< He+��$'� O+:×ź(ƍB·#�A�%�¸�!�. Banks*
Ȃ+ O+�ƍ·�'��%E½ŕ(�#���9, uNfZt�Ʃ'A�%�ƻß�BA.  
 
 
Q� ɏɏĠ$ÊÈƠIM}�ȟÙ(Ã�#�A>�(Ǵ	A.  
A� �6@Ƅ(�'�#>�. ��5*+ŷȒȨǭŢ$�@, �*å+��"�*ÜáȒȨ
*ǶƒEȏ�ÖD��ǓŲ$�A. �*n|_c+
�?�:!%:ö¨*ȒȨ*%*
b�\$�@, �*>�'Ɇí$ś eV ƿĠ*ɀ�EƒA*+'�'�Ƚ��%���ļ:
�A.  
 
 
 
 



QA� ÀȢɆí+IM}�%(Ʃ'A? 
� �F'ɋ(:Ǵ	A�ǾǏ+D�?'�.  
 
Q� ǭŢ*ȒȨ%ɏĠ*ȷ£+&�'!#�A*�? 
A� ťū(>A. ŷø<ƫø*ĪɅ:�A�C�. Ƕƒ+ 9 Ğȶ4&ŗ!�ǓŲ'*$


>�ĝƔÄ�B#�A%ĸ!#>�.  
 

 
å 68ɔÕIM}*ȢĠEĝë��ɏĠ¸Ę (3ĞƿĠ*b�\) 

 
� ɏĠ���A%Į	 (ȢĠ���A©Ù�ÕIM}(³ȡ�#7?BA. ���'�?
¯Ȝ*ȡ@ O+:ƍB·#�6!#
@, Banks*Ȃ*½ŕ�ĔB#�6�.  
� �*�9 Polar wind *ɍÃ(+ȅȂ�A�, ��$+ũ:-C�Ò�±B?B#�A
ȂEǐ��A.  
 
Q  śÇP|*ɏĠ$*ĝëǤƥǬƿ+? 
A� śÇP|*M�]�$�A.  
 



 
å 69ɔǭŢÜáȒȨǒȑ(Ɖ!�IM}<ɀï*¸Ę 

 
� H+, O+�%:(, �AťƘ$ǄƚsRYJKz¸Ę�?�BA. �'D , ƺ¿ǚ(Č
�#ìư'ŝÙ(�µƮ�EĩŁ�, ȢĠ¸Ę� U*ýƞ('A. �B+ȢĠ¸Ę%�#+
�Ǥƚ'*$, sRYJKz¸Ę2ı�>�%�A¿(>@ƊÃ�ƪƣ�A 
 



 
å 70ɔÅŷ¨�?Ǵ�%*nxZsƊÃ
>.ÕIM}*ȢĠ¸Ę* 

úȸƌÃĠ(>AóÄ 
 
� nxZsƊÃ+ŷE�Ĵ(d�e`ƞ(ħ�ɆíEŊ". �B(Č�#, ƍ·ȢĠ+×�
�d�e`ƞ*ɆíEŊ":**, ŷ�ǃ�?:ƍ·�#�A>�(Ǵ	A. úȸɋ*óÃ
�ù�'A%ȢĠ¸Ę:ù�Z{A.  
� ɀƺïEƒą�#7A%, ×�>�'d�e`Źȣ�Ǵ	/!�@Ȯ'A�%�¸�!
#�A.  
 
Q� d�e`ƞ*ƍ·+IM}*ǀɊ(ĉ?'�? 
A� ĉ?'�. &*IM}:×�>�'¸Ę%'A.  
 
 



 
å 71ɔ�*ǭŢ$Ƕƒ��ÿǉƂ*IM}ȢĠ¸Ę 

 
� <+@ƢƞŹȣ�Ǵ	#
@, ťū(ȷ£'�ƂŞƍ·�Ȍ#�A. &�<!#�B�
�*ƍ·EȌ��*�?� �*LgzQ�EİAuNfZt�Ƚ��.  
 
Q� oyJt��ď'�>�(Ǵ	A.  
A� lx_RY$+��Ǵ	A��$�C�.  
 
Q� ��$*ƍ·�?nxZsr�Z6$&�"'�A*�? 
A� ŷí�?ƺ¿ǚ(Ɖ!#?�FEŔ""ƍ·�#��. ȋȨ(Ț�%�C+ƺ¿ǚ�
ƶ�*$��(nxZs$Ɠ��B, ĝǯƞŀ%'A. �AƿĠȼBA%ƺ¿ǚ�ȳ�'@
®ð(ťȶ���A. '
�"úȸɋ(>!#+�%?BA�9, ă²(®#F�BA(+
�?(ťȶ���A.  
 
Q� ƺ¿ǚ�ȴ�#�B,êƠ(ł!#�A*$+'��? 
A� îŭƭ(Ȟ�'�. ���ɀï���A�9( E�Bdylc$Ã�#�6�.  
 
 
 
 



Q� ƍ·�AÙ(ƺ¿ǚ��A*'?, M�|x+&�<!#êƠ¨(±@șF$�A*
�? 
A� Polar wind+öÙ(ª��, ����śÆeV. M�|xE�AIM}+P|eV {p
z*LgzQ�EŊ"*$, Polar wind(ȟ?!#Ã��%�$A.  
 
Q�  ÅÈƠ%ÊÈƠ*ô$�ǳ' Polar wind *Ł¸�Ȫ�>�(Ǵ	A.  
A� �6@¥�'�ŝ���. ŷȒȨǭŢ'*$×ť(Ƕƒ+$'�. �*Șƙǵ�#%
@�	�Ŕ�#7���$�C�. úȸɋ*Ů�Ǉ��?$:Ʃ'AƘ��A. ǓĐ*%�
C, �*Ů�Eœ	#ƃȕ%��*+b�\�ȏ@�Ȋƈ'ǽ$�A.  
 
Q� ÊÅ$ƍ·Ȱ(Ȫ���A>�(Ǵ	A��B:Ļ��*�? 
A� D�?'�. �Ǻ*>�'ơƥ��A*$&��#:§ǴEŊ!#Ǵ�AEİ'�. ơ
Ȅć+b�\E�Ć%�#ơȄEǑ7ǅ#>�%�A�, Ƕƒ:��6$ǕČ$+'�%
���� �C�.  
 
Q� �;��E¥�B,��*�? 
A� ³ȡ*ƝĳǇ*[y_d'�ĆE�Ĵ(Ñ@·�. ơȄƭ("�"6*ÖD'�Ȭ¸+
b�\�
���:*%7'�ïÖ:�A.  
 
Q� �ŵ�?�Ȫ!#�A��B:b�\*Ņ�*àɈ('A*� 
A� ȢĠ+���� 10 m/s ƿĠ*ȁĖ$�C�. ĊĠ(ȷ�#+�ŵ�?��B#�#:
ǻĈǊä%ĸ!#�A.  
 



 
å 72ɔIM}ƍ·*uNfZt 

 
� &�<!#ȢĠ¸Ę(U*ýŹȣE�@, ö(Ɍ.·��A�? �B(+, 6�êǰ$I
M}*ȢĠ¸Ę�µƮƞ('@, �B�ŷ(Ã�# U *ýƞ('A%�� 2 Ɓȹ�ǟ	?
BA.  
� nxZs*ƊÃ+ 100Hz ƿĠ$�@, IM}*VIR|c|}ÜƊś+śÆ Hz $�A. 
>!#nxZsƊÃ*ÜƊś+VIR|c|}ÜƊśENi��#�A. nxZs*ƊÃ
+�6@�Ŗ��|�Nz'Ɗ%'A. �B�ɀï%ƺïEƣ8. �*ƺ¿ǚ(ìư'ŝÙ
(Ɗ�Ã, IM}+ƺ¿ǚ(ìư'ŝÙ(VIR|c|}ȦÃEû9A.  
� �?(, VIR|c|}Üū%Ɗ*ŎÃÜū*�Ʊ�Ö�%³ɐ�ȌA. ��'A%, �
VIR|c|}ȦÃ�'�?Į	 (ÀȢ�#��. �*%, ũº*ȢĠ�ȥ�IM}%Š
�IM}$ȢĠ�$A�9, Uýƞ*ȢĠ¸Ę*µƮ�$A.  
 
� ĽŢƺï+�ǃ(Ǭ�4&ƺ¿ǚ*Ĝ�ȵ�#�A. �*>�'ƺï*�$ÀȢ�BA
%, ƺ¿ǚ(ìư'ŝÙ(VIR|c|}ȦÃ�>�%�A�9, Į	 (�ŝÙ(Ȟ�#�
�. �*ȦÃ*Š�+ Ion motion *ģ$�?D�B, �ĠÀȢ�BB,&F&F�(��
!#��.  
 
 
 
 
 



(å'�) 
� �?(, ɀȼæ%nxZsæ*ȷ£+:��"¼*Ǵ	ŝ�þé�A. ŷí*ɀȼĒ(ƺ
Ƅæ*ɀï*Ã�Ðţ�BA�%�D�!#�A.  
 

(å'�) 
� �BEǶƒ��ǓŲEƻ�. ê�{�]�% CHAMP EƤ�#ŷí$IM}*ȢĠEƒ
A%, ǖɑ'ƐEŔ�#�A�%�¸�A. �B+�Ǻ*ơƥ$ɀȼĒ(ƺƄæ*ɀï*Ã
�Ðţ�B#�AǓŲ%ǟ	?BA. �*�9, úȸɋ�óDB,j\�}+óDA.  
�?(, CHAMP�Ƕƒ���ĺɋ*ƍB:�*j\�}%×ź(Ã�#�A�%�?, �
BEÚ9�ùĲƢvby}S�ĵǳ%�B#�A.  
 
Q� nxZsr�Z´*|�Nz'dylc*ǓŲ�êƠŷí(Ðţ�BA*+'��? 
A� Ɵȇ%�#+|�Nz��, úȸɋ(>!#ɍÃ�B#�A*$nxZsr�Z´²�
(ɀï�ƪƣ�#�A. êƠŷí(
�#+ E�B dylc+ŤɃ�?øɃ2*Ù('
A.  
 

 
å 73ɔȢĠ¸Ę* UýŹȣĩŁ%ŷí2*ƾÃ 

 
ŷí�?* Polar wind +&*ɏĠǊä$ÀȢ�BA*�? 
 
 



� �'@�*ŝ6$ÀƛǊä�ğ�!#�A>�(Ǵ	A. �BE Ion heating wall %>
F$�A. ƍ·�ħ�Ɇí$+, IM}* E�B dylc$Ť�?ø2ȗȝ�B"", ɏ
ĠŝÙ$Àƛ�BA%�� 2"*Ã*Ȯ)ÖD��Ȍ#�A.  
� Àƛ�B�µƮ+ŷŝÙ2ƾȝ�B""VIR|c|}ȦÃ�A. �*ȧƿ$*IM}
*¸ĘóÄE Ion conics %>0.  
� ŷí$Ƣƞ(þé�AnxZsƊÃ+, Ť¨�Ɲ(ħ�Àƛ�B#
@, ƊÃ�ÁȌ�B
<��. �B��Ǻ*uNfZt$ŷí(ň�ƍ�B, ǓŲƭ(ŷí²��?ƍ·�#�A
>�(Ǵ	A*$+'��%ǟ	?B#�A.  
 

 
å 74ɔÕǀIM}*ǶƒNJ}cś 

 
� H+< He+,  O+ �ö(:IM}��@, >@Ȯ�¸üIM}:Ȟ�#�A%��ǶƒǓ
Ų��A. EĒ�Ț(ɏĠ 100km��@ɓ�?�ȬȞ�#�A>��. Ɲ(úȸ�ƌƪ'%
(¸üIM}�>�Ƕƒ�BA.  
 



 
å 75ɔN2+�Ŋ"úȸ°Ś�Ɲĳ*ŗ« 

 
� N2+� úȸ°Ś�*xI}EǴA%, �'@*ɏɏĠ6$°�Ǵ	A. �*IM}�Ȟ�
#�A*%×��?�*�ǝ%ĸDB, �*>�'Ȯ�IM}E:ƍ·��A��*ɍÃ
¿�ª�#�A%���%�¸�A.  
 



 
� Banks + H+< He+(>A Polar wind E�Ǹ���, �"+ O+ '&:Ȟ�A�%�
D�!�. ŷí(+Ƣƞ*ƍ·Ɇí��@, Ɲ(Ťȶ¨�?÷�ƍ·�#�A. ƍ·��I
M}+ƺ¿ǚ*ŝÙ(ÀȢ�B""� U *ýƞ*ȢĠ¸ĘE�@'�?öÙ(ɌF$�
�. �B%×ť( E�B ɀï(>Adylc$ø¨(ƾÃ�A. 6�, >@Ȯ�¸üIM}
:ƍ·�A.  
 
(å'�) 
� êƠ*ƺ¿ǚEúȸɋ*�$Ŕ�%, êƠ*ƺ¿ǚ�ȵ��Ɇí�þé�A. �BE 
Cusp %>0. ��(LgzQ�*ƍ±�Ȍ, ��$ƊÃ�ȌIM}EÀƛ�Ɍ.��
�A*$�C�.  
 
 
Q� Ion heating wall *ī¾+? 
A� ƊÃ�Ȍ#�A*+Ƣƞ*Ɇí��, IM}*ƍ·+ŷí²�$Ȍ#�A. �*ƍ
·*� , ŷíư�$*ƍ·EȂš�A�9(ĵǳ$�A. �*�9(+, Æ¸'ɏĠǊä
$Àƛ�Ȍ#�'�B,'?'� 
 
Q� ERG$+�EǶƒ�A*� 
A� M�|xĚ�*ŘčǚĚEȃ3A*�Ưƭ. �6$ H+�uI}�%ĸDB#��Řč
ǚĚ(, Ć+ O+:÷�Ú6BA�%�D�!�*$�*ĉ�E ;F%ȃ3A.  
 



(å'�) 
� ŷí�?·#��IM}+&B��*lx_RY�? 
� ��"�*¯ǬƷǂ(# 10e8 ~ 10e9 el/cm2/s ƿĠ%ǟ	?B#�A�, �*M�]�
*Ǵǁ:@: Banks (>A¯ǬƷǂ(�'@¢þ�#
@, &�6$ſƹ�+Ļ��.  
� �*{�c�!�%�A%, nxZsæ+�%@�?áı�A*(śŞƿĠ��A.  
 
(å'�) 
� ¯Ȝ*%
@, O+'&*IM}�êƠ�?ȼB�%�C$:Ƕƒ�B#�A. úȸ�?
ůA�%+ǟ	(���9, êƠ*ɀȼæƥů$�C�%ǟ	?B#�A. êƠ�?ƍ·�
� O+IM}*ǒȑ%�#+ 3ǀɊǟ	?BA.  
1. ¯4&6$(Ȃš��>�' Heating wall (>!#ÀȢ�B�*66ƺƄæČƍ(�
!#Ȧ,BAȂ 
2. M�|x*ƺ¿ǚ(�!#ƍ·�, Ť¨(á!�%�C$êƠƺï%úȸɋƺï*yU
gRWw}(>!#ƺƄæČƍ(�@, Ȧ,BAȂ.  
3. �ǛĠ¨�?ƍ·��IM}��şŤɃ$yUgRWw}(>@Ù�ȟȓ�, êƠ(
ł!#�A:**¶.č·�A%��Ȃ.  
� &*Ȃ�+D�!#�'��, �B?*uNfZt(>!#êƠ�?ȼB�ïŃ6$ O+ 
IM}�Ȧ,BA>��. ŘčǚĚ$Ǵ"�!#�A O+IM}:, �B?*uNfZt(
>A�C�.  
 
(å'�) 
� ĆȺ*lx_RYEǴǁ:A*+Ƚ��. ��$, ǣù'��5**b�\�?�BEǼ
7�. Õǀ*jxu�\EÚ8ȷśE�@b�\%*lH_aH}SEǬ!�.  



 
å 76ɔ��5**b�\EƤ�#lH_aH}SEǬ!�vbzǹǈ*ǓŲ 

 
� vbzǹǈ�?, ƍ·�AȢĠ¸ĘEƆ9, �*ǓŲEǁ¸�A�%$ƍ·ȰEƆ9�.  
 



 
å 77ɔÕIM}*ƍ·Ȱ. ȋ� H+, ǘ� He+, Ɂ� O+.  

 
� ù'©Ù%�#ÿǉĺ*óÄ�Ǵ	#�A. >@Ǐ��YT�z$+, ƶ�\ItYT
�z*úȸƌÃ(Ķ��óÃ�Ǵ	A.  
 



 
å 78ɔ¯*ƍ·ȰEȮȰ(ư��:* 

 
� �Ş��@śÆ�?100c}4&�Ȟ�#�A. ƛæ*ǗȉȰ�

>�3e7c}4&'
*$, �*{�c�%śƬŞƿĠ$ƛæ�ƙ�'!#�6�.  
 
Q� �B�%êƠ²�:'�'! ;�*$+'��? 
A� Æ¬Ğ�?�$êƠùƄ:²Ȭ'�'!#�6�>�'{�c*>��. úȸƌÃ�ħ
�!�ȧÎ(+:!%Ȣ�!��:�B'�. êƠ*ùƄȤÄ(ù�ĪɅ�#�AÓǡ
ĺ+�A�C�.  
 



 
å 79ɔƺïEŊ!�ĽŢ 

 
� �B?*ĽŢ+ɀȼæ~nxZsæEŊ , ƺƄæČƍ:þé�A. >!#êƠ×ź(n
xZsr�Z�þé�A+�$�A. ���Ɵé+!@%Ǵ"�!#�A*+ŬŢ*7. 
êƠ%ă²(×�$+'��C��, ×ź*ƵǴEƌ��A+�$�C�.  
 



 
å 80ɔȱŢɀȼæ*Ÿķå%IM}ĊĠ*Ƕƒ¦ 

 
� ȱŢ%ƗŢ(ƋƯ�#7A . ȱŢ+Ɩ�ùƄEŊ"�ƺï�ƙ� . �*ǓŲ , ɏĠ
300km 4&$ĊĠ�Ǧ A. êƠ*nxZsr�Z(×#�A�ĩŁuNfZt+6!�
�Ʃ'A. ƺï�ƙ��9, úȸɋ(>!#ÛɌ,�B#�A.  
� úȸɋ:ɀȼĒ:ęǫ'*$, Ʊ��Ƥ+�'�:*ǟ	?B#���, ĆȺ(+, úȸ
ɋÃè%nxZs*è¿�ix}Y��ɏĠ(ñƧ�ĩŁ�BA. �BE Ionopause %>
0 



.  
å 81ɔjIMfG$Ƕƒ��Ǳś*ÜáȒȨ$*ȱŢ�Ț*ƺï*b�\ 

 
� ƺï%ɀüĊĠ*Ƕƒb�\EǴA%,  Ionopause *�ǝ$Ūƙ�+!@%D�B#
�A�%�D�A. ƺï*è¿%nxZs*è¿�ix}Y�AɏĠ$�A.  
� ŭů, úȸɋ(>Aƺï+���� 10nT '*(, '� 80ɕT Ț�:�A*�? �B+ 
Ionopause (ħ�ɀƍ�ƍBA�9$�A. �*ɀƍ+, úȸɋ*nxZsè%ɀȼæ*
OYè*ȶ(ō6BAɆí(ƍBA.  
� 6��ɏĠɆí(�AŎÃ+hIZ$+'�, ƺ¿ǚ*)�B�þé�A�9$�A%
���Ħ��A. 4�(:�ɏĠ(ƺï*k�R�þé�#�AȒȨ��A�, �*Łâ+
>�D�!#�'�.  



 
å 82ɔjIMfG*jY(Ɖ!�ɀüĊĠ¸Ę.  

 
� ĕÔ*L_X+ Ionopause (>A:*��, �B�ö(:�"*Ȇ�þé�#�A. �
BEnxZsq�z%>F$
@, ȋȨ(Č�#ě(Čƽ(þé�#�A. �*Ɇí(+ƺ
ï�þé�#
@, ƺï%nxZsè(>!#ix}Y�¤�BA�%('A. �B+úȸ
ɋ�ȱŢÜ@*ƺ¿ǚEň�ŧ�A�%(>!#þé�#�A%ǟ	?B#�A. �*Ɇ
í$+nxZs+�'@ɏƑ('!#
@, 

8)úȸɋ%×Ǉ$�A.  
� �*Ɇí*nxZs+ O+< O2+��'Ł¸$�A. -�$:�B?*Ł¸EČȇ%�
#Ƕƒ�>�%�#�A.  
 
Q �"#ȱŢUG(ƺ¿ǚ�-!��A%��Ȃ��!��? 
A� �$+4%F&Ǵ'�. ƹ�(�Ȭ*ƺ¿ǚ+´Ȭ6$±@șF$�A%ǟ	?BA*
$, ����Ɵȇ+Ȍ�@�A�:�B'�.  



 
å 83ɔjIMfG�Ƕƒ��IM}ȢĠ*n|_c. ÕƘ�?Ģ.Aǚ+ƍB*ŝÙEƻ

�. ǥ"+ťǹá@*ŝÙ*Ł¸.  
 
� Ť�?ø(Ù�!#nxZs�ƍBșF$�Aźü�¸�A. �B?*nxZs+4%
F&�ȍɄȢ%'A. ²�%�#ŰÙ*Ł¸(ǥ"Ȭ¸)�ÉȎ�#�A. �B�Y�j
�|�a�Ww}%ȷ£�#�A%��Ȃ:�A. úȸ*ƺ¿ǚ*Ù�úȸƌÃ(>!
#óDA*$, �BEÐţ�#�AÓǡĺ�ù��C�.  
� 6�, ø¨(á@ș8%�ǀ*�ƍƞŀ('A.  
 
Q� ĕ�*Ɇí+&�Ƿȭ�B,>�*�? 
A� D�?'�. ƟťƘ$+Ë(b�\En|_c����.  



 
å 84ɔǭŢ*ǒȑ(Ɖ!�ƺƄæ*�*Čƍ*IM}<�ĺOY*ƍB 

 
� êƠ*ïÖ%×ź(, IM}(Ĥ�?BA>�(�ĺOY�Ã�#�A. ���ƟťƘ
$+6��ĺɋ*ǌĊ'ƒą+'�B#�'�.  
 
Q� �B+Ye_nWw_c�%ĸ!#��*�? 
A� ���%ĸ�. �B�ąěƭ'ƍB$�A�+D�?'�.  
 
 
 
 



 

å 85ɔƗŢ*IM}ɏĠ¸Ę 
 
� ƗŢ(
�#+šƫ' Ionopause +Ǵ?B'�. b�\*ƙ��Ȭ(ñƧ�þé�#�
A%�Ħ�A�:�A.  



 
å 86ɔs�ZLRYn{Y(>AIM}Ƕƒ 

 
� s�ZLRYn{Y(>AƗŢ*IM}Ƕƒ$+, LgzQ�ƭ(+÷�'�%:÷ź
'IM}�ƍ·�#�Aźü�D�!#�A. 6�, úȸɋ*è¿���A%IM}*ȢĠ
orlx_RY:ò	A. úȸɋè¿%nxZsè�ix}Y�A Ionopause �ȱŢ×ź(
þé�, Ȯ�IM}�ø¨(ƍ�B#�A.  
 
(å'�) 
� ƍ·�AIM}*ǗȰ*Ǵǁ:@+, êƠ>@:Ď��(:��D?�, êƠ%ƃȕ�#
Ÿ)×ƿĠ%'A.  '7(ȱŢ*ïÖ+�B>@:÷ď÷��, �B$:M�]�+�6
@óD?'�. êƠ*ïÖnxZsæ(IM}�Ǫǁ�BA�, ȱŢ<ƗŢ$+IM}�ě
(Ȟ�#�A>�'ƞŀ$�A.  
 
(å'�) 
� H+ % O+ *IM}*ȢĠ+Ÿ)�Ǚ$�A. "6@LgzQ�:×ƿĠ%ǟ	?BA
*$, ƍ·(ĵǳ'ȢĠ+&*IM}:óD?'�>�(Ǵ	A.  
 
 
 
 



(å'�) 
åɔŏųž*jY(Ɖ!�ƗŢ*ƺïħĠǶƒ 
 
� ƗŢ*ƀƨƺï+, úȸɋ%Ʊ��Ƥ�AƿĠ(ħ�. �*ƺ¿ǚ(Ɖ!#IM}�Ȧ,
BA�9, ��Eŏųž�ȡȧ�A%ħ�IM}ƍ�Ŷ·�BA.  
 

 
å 87ɔ�B6$(Ȝ3�ȱŢ<ƗŢ*ɀȼæ*Ɲĳ*6%9 



 
å 88ɔȱŢ<ƗŢ*ɂƛƭ'Ɯȉ*ɏĠ¸Ę 

 
� ��(ƻ��>�'IM}+Ǣ·ȢĠ(Č�#Æ¸'ȢĠEŊ". ɏɏĠ*ÕǀŁ¸+
úȸɋ(ưŐ�?�BA�%('A. �B?*Ł¸�IM}Ä�A%Ìġ(úȸɋ(>!
#Ȧ,BA�%('A.  
 
(å'�) 
åɔ\I\}*ɀȼæ(
�AIM}*ɏĠ¸Ę 



 

å 89ɔ\I\}*ɀȼæ�Ț*Ÿķå 
 
� \I\}(: Ionopause %ĸDBAñƧ+þé�#�A. çŢƺƄæ*nxZs*Lg
zQ�+1eV4&$�@, šƴ'ñƧ+Ǵ	'��, �Ē%*ñƯ+ɏĠ1400km½ĭ(�
A%ǟ	?BA. �B+�'@ɏɏĠ$�@, ɀȼæ�>�ƪȩ�#�A%Ǹ	A. �*ơ
ƥ+u\}(�A�:�B'��ǾǏ+�š$�A.  
� ȱŢ%×ź*q�z*>�'Źȣ��A�%�ľ«�BA�, Ǵ"�!#+�'�.  
 



 
å 90ɔIM}*ƍ·uNfZt 

 
� ĽŢ�%(�B?*uNfZt�ǱȻ(�Ƥ�#�A%ǟ	?BA. SGEPPS $+ 2 <
6�uI}��, �*uNfZt:ƙǵ$'��C�.  
� ȧÎ(úȸ* EUV �ħ�!�%�B,, ƍ·lx_RY+:!%ù�!��C�. �
*ÂŲ�ĽŢùƄȤÄ(&�·#�A�+²�D�?'�.  
 
 
 
 
 


