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ɹਤͷΑ͏ͳ൒ܘ a ͷಋମ͕͋ٿΔɻͦΕΛऔΓғΜͰಉ৺ঢ়ʹ֎൒ܘ b
ͷ༠ిମʢ༠ి཰ ε1ʣ͕͋Γɺ͞Βʹͦͷ֎ଆʹແݶԕ·Ͱଓ͘ผͷ༠ి
ମʢ༠ి཰ ε2ʣ͕͋Δɻಋମٿ͸ਅిՙ Q (> 0) Ͱଳి͍ͯ͠ΔɻҎԼͷ
໰୊ʹ͍ͭͯ౴͑Αɻͳ͓ɺε1 < ε2 ͱ͠ɺਅۭͷ༠ి཰͸ ε0 ͱ͢Δɻ
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(1) ਅిՙ Q ͸ಋମٿͷͲ͜ʹʢ͋Δ͍͸ͲͷΑ͏ʹʣ෼෍͢Δ͔ɺ؆୯
ʹड़΂Αɻ

(2) ಋମٿͷத৺͔Βͷڑ཭Λ r ͱ͢Δͱ͖ɺ0 < r < a Ͱͷి৔ E Λ
ΊΑɻٻ

(3) r > a Ͱͷిଋີ౓ D ΛٻΊΑɻ

(4) a < r < b ͱ r > b Ͱͷి৔ E ΛٻΊΑɻ

(5) શྖҬͰిҐ V Λ r ͷؔ਺ͱͯ͠ٻΊɺάϥϑʹදΘͤɻͨͩ͠
r → ∞ Ͱ V → 0 ͱ͢Δɻ

(6) ༠ిମͷڥք໘ʢr = bʣͰͷ෼ిۃՙͷ໘ີ౓ σP ΛٻΊΑɻ

(7) ͜ͷܥશମͷిՙͷΤωϧΪʔ U1 ΛٻΊΑɻ

(8) ͜ͷܥશମͷి৔ͷΤωϧΪʔ U2 ΛٻΊΑɻ



[Ə]  ¶Ƃ(ŦźM)�5&lúÎ�;�� Ų��7àô(Ŧźm)'�¶Ƃ; 0ÉƆ
�!Ā�ŨŴm;Ų��7�àô;Ŧě"ŋ	�M ≫ m"�7�¦&4�%�¶Ƃ
&zŉ;�ě"�7ÉƆāÌĄ(r,φ);Â���àô&zŉ;Œ��φ'��ě"àô
;Ņ)Ň��xũ"$�řË!�7�φ = 0�ūòě&ñ�%ÀÜ�7�lúÎ�½î
' G"�7�wn&£Ɗ%ľ	4� 
 
ƌƎƍàô&ŮË&�Öñ�â�v!�ñzřñ�â�v!;�r�φ"�&õžÙ� 
� � r�φ;��� Ŝ�� 
 
ƌƏƍ�Öñ�&àô&Ų�ñĴÍ;ma! = F!�ñzřñ�&àô&Ų�ñĴÍ
;ma! = F!"��Ó%���°�&�a!�F!�a!�F!;�8�8Ŝ�� 

 
ƌƐƍr!φ = h"�7"
�h�½î"$7�";Ĳ�� 
 
ƌƑƍàô&Ų�@WfDj�K = !

! r! + !!
!! "��7�";Ĳ�� 

 
ƌƒƍ¶Ƃ�àô%�-�lúÎ�&^RhHcf;r&ſîU(r)"� ����
���Ĝƀŵñ;^RhHcf&®ĘƌLgƍ%"7�""�7� 

 
ƌƓƍàô�ūòě%�7"
&r ;r!"ŒŜ�7�"%� �àô&�@WfD
j;��� 

 
ƌƔƍàô&ê�Ā�ŨŴ�r = !

!!!!!"# ! !p	587"�7�����!'�ĭÏ
"4(87Ž�!! = !!

!""��7�.�ε'ƄÚĢ"4(87½î!�7��&
°��àô&�@WfDjE;m, h,G,M, ε;ħ� Œ�� 

 
ƌƕƍĀ�ŨŴ&°�%�E"ε�"7ŀ¥;�8�8ľ	4� 
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[Ɛ]  ¦'ªĤ�ŷ& 1 Ĉ�ªƅđĂůbSf!�7 PREMƌPreliminary Reference 
Earth Modelƍ�5Ø587Ğĥź�ňđŮË(VP)�ąđŮË(VS)�¾Ë(ρ)�|ĶÑÝ
ĢƌKƍ��ÝĢƌµƍ;Ĳ� �7��&¦;Ŗ wn&£Ɗ%ľ	4� 
 

 
ƌƎƍ���%ŞÒ�7Ğĥź;�8�8÷�� 
 
ƌƏƍƗ&Ɖ¬!'�Ğĥź%Ŕƃ$²��Ŗ587��&ĥĨ"� ŋ	587�

";��&Ɖ¬&rŕżĞ;ç� ƐŏĴË!Ŭ+4� 
 
ƌƐƍƘ&Ɖ¬!'�46Ē�Ä%Ċ+ ªƅđŮË%ſ�7ª¬²�3ĪñÝ�´


��"�į58 �7��85&ĪÈ�¹©�7�¤%�� ƒŏĴË!ť

Ť�4� 
 
ƌƑƍƙ&Ɖ¬%�7ĞŦ'�Ĕ|ğá%�7"ŋ	587��&Ɖ¬&ĞŦĳºĬ

ÝŦiªĤ&O>V`EJ3Ħ¢¨%�-�ÔƇ$#&Řě�5�ªĤ%
�

7�&Ɖ¬�æ�Õ�%�� ƒŏĴË!Ŭ+4� 
 
ƌƒƍ�&¦!'ªĤ�ŷ&ĖËĂů%ÀÜ�7ß¯�ģ8 �$��Ɨ,Ƙ,ƙ&�

Ɖ¬&ĕ�ñ�&ĖË�Ç;é½�7ñĐ%�� �ĞŦĳºĬ$Řě�5Ɣ
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[Ƒ] 
£Ɗ 1. 
ªĤ«àô&´ċńâ%�� į7"�9;îŏĴË!Ŭ+4� 

 
£Ɗ 2. 
µ|�´ċ;�æ!
7�#��&ø{üy%�� ŋ	4��IjhKƌJeansƍ
íű"¡(87�´ċ;Ăâ�7ċ|�·�ĝĬ%íű�7ųĴ;Ŗ7� 

(1) ċ|�·�àô&Ź�;è6�6�»¼ĸž%Ō��7&%Ûŕ$øÃƀ&ŮË
ve;č14�����ċ|�·&àôqÚ�5&ŧƄ; r, àôŦź;M, lúÎ
�½î; G"�7� 

IjhKíű'�³¨ƌexosphereƍ�5ċ|�íű�7ĆĂ!�7�³¨"'�Ů�
ċ|�·�kË2u&�·%ŐĹ��%´ċ¨³*� �.�Ɖ¬&�"!�7�³

¨&nĻ;@EM\jJ(exobase)"¡)�@EM\jJ&àôqÚ�5&ŧƄ; re

"�7�@EM\jJū�%¹©�7�·&��»¼ĸž%Ō�!
7Żĭñ�ŮË

vz;æ��·&��; Fe"
�� 

(2) �zõži�zƆĶ��6�@EM\jJ;ŭų�7íű�·&î;č14��
���@EM\jJ%
�7´ċ�·¾Ë; n(re)"�7���!'�Ł�&�1�
@EM\jJ;ŭų�7íű�·& vz '�+ ve"Ľ��"�4� 

(3) ċ|�·�àô�5íű�7N>aJGjf;č14�ªŒ�5@EM\jJ.
!&�zƆĶ��6&ċ|�·ņî; N"�7�N" n(re)'È%k½&Ċ%§½
�8 �7"x½�7� 

 

wn!'�Ł�&�1�´ċ;Ăâ�7ċ|�·'ƎĵƋ��;ŋ	��&Ŧź; m
"�7�Éőğá!�ċ|�·&ŮË' Maxwell-Boltzmann �Ç;æ���&�Ç
'� 

f v! = m
2πkT exp −mv!

!

2kT  

"÷
Œ��"�!
7�����T'ĖË�k']fQ_h½îƌ1.4�10-23 J/Kƍ
!�7��8;ħ���,#½Ŋ�� Fe;�wn&4�%č17�"�!
7�!

F! = f v! dv!
!

!!
 

= m
2πkT exp −mv!

!

2kT dv!
!

!!
 

= 1
2 erfc(v!

m
2kT) 

��!'�wn%½Ŋ�87�ĮœšÆſî;ħ��� 

erfc x = 2
π e!!!

!

!
dy 

 

(4) ªĤ�5ČŃ�·ƌm(H) = 1.7�10-27 kgƍ�íű�7&%ŕ�7Êî;č14�
č17î�'ú�î¸Ǝÿ!4���5%�ŸŃ�·ƌm(O) = 16�m(H)ƍ�íű



�7°�%�� 2�ă%Êî;č1�Ź�ċ|�·i�·'�&ųĴ!'ªĤ

�5íű�$��";ış�4� 

 
śĿ%
� wn&î�;ħ�7"4��ªĤ&Ō�ŮË ve ' 104 m/sec!�7�
@EM\jJ%
�7ĖË T(re) ' 1000 K !�7�×� �@EM\jJ%


�7ČŃ�·&�«ĬŮË
!"#(!!)
!(!)  ' 4�103 m/sec"śĿ!
7�@EM\jJ

%
�7�·î¾Ë n(re) ' 1012 m-3�.��ªŒ�5@EM\jJ.!&�zƆ

Ķ��6&ċ|�·ņî N' 1029 m-2 "�7�n(re) " N'�ČŃ�·�ŸŃ�
·&ŋ¿��8&°�2���î�;ħ�4�$
�ĮœšÆſî&î�'wn

&FdZ�5ţ/�8� 
 

 
 
 
  



[ƒ]�  wn&sƈ(=)�(G)�5�Ɛ�;Ŷä� ��8�8&sƈ%�� �5�
10ŏĴË!ŤŬ�$���¦3Í;ħ� 24���ŏî%'î	$��"�.��
Ŷä��Ŝ�(=)�(>)$#;�Śľħł%Ŝ��7�"� 
 
 
 
(=) oı½Ý�ĥ"�&} 
 
 
(>) Þô&Ŧź"Ű�&ſ~ 
 
 
(?) XP[f&Đ� 
 
 
(@) ęĎ�%47µ|&²Ó 
 
 
(A) Ic>=hT>hYETŢ 
 
 
(B) ĕīªƅ 
 
 
(C) ìÁÝĚŃÊvė½ 
 
 
(E) ö�¶Ƃ&YdUPEJ 
 
 
(G) =>MJNHj 
 
 
 


