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ڄזЩۂ�ͷԽ��~�ӏțـژѓˊ�8ӳ՝�º�¶Ǝ}˭�ӏțƃƷ�։Ԗ»ʇȜȴĸ؟

Ʒ8ӏͦƷ8ˢזƷȔ£ӏڄƷ� 4 ѓˊ�Ա˩<̃ן8¶´�Ц 12 (2000)՝ 4 ɻӏțۂЩƃ

Ʒ�Ѻ˩ԎʇȜȴĸѫϱڄ���ƷɪʇȜƃ�ѭщ�¸�9ӏțۂЩƃƷѓˊ�8ƷȴĸƋԉ

�ЩǕȮƷƃ(ȟӏƷƃ)ۂƷ�ӏțڄזЩۂ�ӏțƷڄ��� 2 Ʒƃ»ٝ�·9 
ӏțۂЩƃƷѓˊ�қ����ӏțۂЩڄזƷ8ӏͦƷ8ˢזƷȔ£ӏڄƷ� 4 ѓˊ�8ן

Ц 4 (1992)՝Ȕ£ 5 (1993)՝�ҨƷłΚԚŸJʇȜȴĸ�ΚԚ»ƷJƷƃK|µҨƷłJѓˊK

¦ԙǔ�·ѫϱƛƶK�x8�¸«�ҨƷł�ȴĸƋԉ����|��ƪѓˊ}8ӏțۂЩז

Ʒƃw·x�ȟӏƷƃ�Ҧº��ʇȜȴĸѫϱ�ͷқ�ƛѫ�¸�¯��w·9Ħŷ��8ӏڄ

țۂЩڄזƷƃȔ£ӏțۂЩǕȮƷƃ�Şƶ»Ʀы�·9 
ӏțۂЩǕȮƷƃ�ʒ��·ӏͦƷƃ�8͗ؼ 10 (1877)՝ԪȩҨƷѭڄ�͔ڊƷ»ˏЦ�

· 8 Ʒƃ�ĺ����щӒ�¸�9��ʮ8͗ؼ 40 (1907)՝�ӏͦƷƃ|µڇח�·ɠ�ˢז

Ʒƃ}щӒ�¸�9«�8ҨЬ 8 (1919)՝ڄ��Ʒ�ӏڄƷƃ}Ͻщ�¸�9ѕʮ8ϋھ 24 
(1949)՝�˭ڊƷˎщӒ}ʷ8¸�׀ϽУԪȩҨƷڄ�Ʒ»ˏЦ�· 5 Ʒƃ�ĺ����8

ӏͦƷ8ˢזƷȔ£ӏڄƷ� 3 Ƌԉ|µ�·ӏƷƃ}щӒ�¸�9��ʮ8ןЦ 18(2006)՝ 4
ɻ��8͔Ҧٳ�е»˚ڔ��ɺƅ8ӏțۂЩǕȮƷƃ�ƛѫ�¸�9 

ӏțۂЩڄזƷƃ�ʒ��·ӏЌƷƃ�8͗ؼ 26 (1893)՝ڄז�Ʒƃ�щӒ�¸�ӏЌƷ˟

́}ǞԪҨЌ̉ӷʮ�ҨЬ 12 (1923)՝ 12 ɻ�Ʒƃ���Յڊ��¯��w·9��ʮ8ӏЌƷ

ƃڄז�Ʒƃ�щӒ�¸�x�ǹϞƷ˟́»Žz�ϋھ 16 (1941)՝�ӏțڄזƷƃ�ƛѫ�¸8

ϋھ 17 (1942)՝�ƝٯƷ˟́Ȕ£ҌӏƷ˟́}Ͻщ�¸�9ϋھ 24 (1949)՝˭ڊƷˎщӒʷ

�ƷڄזƷȔ£ӏțכƷ8ԕڄזx��8}�Ʒڄ�ʮ׀ 3 Ƌԉ|µЦ·ڄזƷƃ}щӒ�¸

�9��ʮ8ϋھ 33 (1958)՝�ӏțڄזǚҌί}8Ի 39 (1964)՝��ӏțڄזʇȜ̼щ}щӒ

�¸�9ϋھ 42 (1967)՝8ڄזƷƃ�ƫΕƛѫ�x8ԻƷƃ»ˏЦ�·̣��Ƌԉڄז�Ʒ

ƃ8ԕכƷƃȔ£ӏțڄזƷƃ����9ϋھ 53 (1978)՝�ӏƮŸƷͧʑ̼щ}щӒ�¸�9

Цן 3 (1991)՝��ӏțڄזƷƃ�ӏțڄזʇȜ̼щ}ƛѫ�¸�ӏțۂЩڄזƷƃ}ӅЮ�

·��¯�8ǹʵÒÔßøʇȜÖĆÚC}щ�9¸�ڊ 
�
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ӏțۂЩƃƷѓˊ�8؟ȸÈûĆéÔՎ�w·ڄƷɪʇȜƃ<ڄƷ 1 ˨ǟ8ڄƷ 4 ˨ǟ�ї

ٌӏɉڄ�Ʒ 3 ˨ǟ�Ħŷ�ų»ίٝ��x·9 
 

Ʒڄ>ƷɪʇȜƃڄ> 1 ˨ǟJӏŷ 1－2 Ƣ85－9 Ƣ812 ƢKȟ 1 ˨ǟJӏŷ 1 ƢK 
8Дγͤ8˟ȇͤ8ȴĿͤJ56ͤض͎ ͤK8ҨƷłЮͤJ25 ͤK8ͧʑͤJ39 ͤK8ƕȈͤ

J12 ͤK8ɯ̩ǶͤJ7 ͤK8͈ͤڙJ2 ͤK8͋ͤڙJ1 ͤK8ǚҌǶƜͤJ1 ͤKӌͤڿJ1
ͤKȓͤٶJ1 ͤK 

 
Ʒڄ> 3 ˨ǟJӏƢ82 Ƣ83 Ƣ85 ƢK 

˟8ͤض͎ ȇ Jͤ3 ͤK8şΑ Jͤ2 ͤK8ƕȈ Jͤ2 ͤK8ȴĿ Jͤ5 ͤK8ƷƷЮ Jͤ2 ͤK8

ͧʑͤJ16 ͤK8͈̘ͤ 
 
Ʒڄ> 4 ˨ǟJӏŷ 1 Ƣ85 ƢK 
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ȴĿͤJ2 ͤK8Ʒͧʑͤ8Ʒɯ̩Ƕͤ8ɯ̩Ƕͤ8ͧʑͤJ3 ͤK8׳Ǘͤ 
 
 ʇȜgԫƷڄ>

ғγʠJ3׳ ͤK 
�

�

����;�uJ_m�

�

 ӏțۂЩڄזƷƃ ӏțۂЩǕȮƷƃ 

Цן 20 ՝Ԡ 29 20 

Цן 21 ՝Ԡ 31 18 

Цן 22 ՝Ԡ 29 16 

Цן 23 ՝Ԡ 38 18 

Цן 24 ՝Ԡ 27 18 
 
�

��	�x;1d�_m�;,`�_m��

�

�  
�  

̲Ƌԉ 
ո̲Ƌԉ 

Ƌԉո̲ כڽո̲ 

Цן 20 ՝Ԡ 81 44 2 

Цן 21 ՝Ԡ 73 23 1 

Цן 22 ՝Ԡ 63 16 3 

Цן 23 ՝Ԡ 77 17 4 

Цן 24 ՝Ԡ 83 19 2 
�
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�

ȴ΅� Ŋ� ԑڻ� Jyµ§� ��¹yK�

ȴ΅� ŢԳ� ĺż� Jz¼�y� |�´�K�

ȴ΅� ς۠� ĺЎ� J{�º� |�¢�K�

ȴ΅� ǆ˷� ѭ� J|°�� ��®K�

ȴ΅� �ҕم Ʒ� J~µ� }�K�

ȴ΅� ÍĀC<ĄèCá� J�µC� ¹ C�K�

ȴ΅� ɅԳ� ؉� J�¼�y� ²�|K�

ȴ΅� ˺Գ� ɗ� J��y� |{·K�

ȴ΅� ОŊ� ӷ͗� � J��yµ� �{�K�

ȴ΅� җԜ� �͗ڑ J��� ¶±y�K�

ȴ΅� őʓ� ١̵� J�}�µ� ¢¹�K�

ȴ΅� ֛Һ� ǻա� J¢£°� ��²~K�

ȴ΅� Щٌ� Ѓˆ� J¨��� «�¢¹K�

ȴ΅� Ȗ؟� ЬԿ� J¬°¯�� «�¬�K�

ȴ΅� ҕϠ� �ڑ Jµ|¬� �|�K�

Υȴ΅� ę� ؉� � Jw§� ²�|K�

Υȴ΅� ӑԜ� Ĥڑ� Jx��� °��|K�

Υȴ΅� Юɋ� Ҩٯ� Jx�«� «�¢¹K�

Υȴ΅� ĶΟ� Ԑ� Jx�� ���K�

Υȴ΅� ǦϠ� ӷǑ� Jxº}¬� �{¯�K�

Υȴ΅� ςӑ� Ѓ� J�x�� «��K�

Υȴ΅� ς� ֺո� J��¸� ��¢¹K�

Υȴ΅� �مڭ �ן٬ J��~� ´y¦xK�

Υȴ΅� Ԫӽ� ӎʟ� J�y�|� �¯~K�

Υȴ΅� ֛ų˷� ւ� J¢°�¼� ��®K�

Υȴ΅� ћ� ԖЬ� J¤�¯¶� �¥«�K�

Υȴ΅� ̣Ŋ� �ڗ١ J¬yµ� ¢¹w~K�

Υȴ΅� ̣ƇՎ� Ƹ� J¬�y�� �|�K�

Υȴ΅� Ŭ̦� Ũؼ� J´�°«� �|w~K�

Υȴ΅� Ȋє� ĺڹ� J´�|º� x�¹yK�

˟̷� ֗ӽ� Ǹ� Jxx�|� �´�K�

˟̷� ԜӜ� Ύͧ� J��|� ¢�¬K�

˟̷� �ӏ֛ێ ˀۄ� J�x¢�� �|�¥K�

εȴ� ԕٌ� ˀ϶� Jw«�� �|�¥K�

εȴ� űʓ� ЦȂ� J{��µ� ���¶K�

εȴ� ̝ԅ� Ӝ� J��µ � w�·K�

εȴ� ЭЗ� Ħӎ̵� J�¬�� x��K�

εȴ� ̀ҕ� �Цڢ J��µ� ¬��¶K�

εȴ� ˦ȵ� ѻ� J�|��� ���K�

εȴ� ԜӜ� ٠ǰ� J��|� ²y~K�

εȴ� �مס Ջ̵� J�¬~� w��K�
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εȴ� ̣Ŋ� χ� J¬yµ� w~µK�

εȴ� �؟̦ �ڑ J°«¯�� �|�K�

Ճ՚Υȴ΅� һŇ� Λո� J�º� ´�¢¹K�

Ճ՚εȴ� ʖԜ� Ŕԓ� J�¼�� ¢��¶K�

εͺ� ؓɻ� ŔՕ� J¯��~� zx�K�

�

����j0�

�

ɚӳ� ۡԜ� Ѓ̵ͧ�

ͷ՚� ϽԳ� ̵֧�

ͷ՚� Ӿ� ¢|·�

ͷ՚� Ƈҕ� иż�

ДγϲĿ� ő� �ڃٟ

ȅΠѓىϲĿ� ȊԜ� ŔЍ�

ȅΠѓىϲĿ� ɓЫ� ϾՕ�

ȅΠѓىϲĿ� Ķ� �ڑ

ȅΠѓىϲĿ� ˳г� бՌ̵�

ȅΠϲĿ� ̶ҕ� ˅͗�

ȅΠϲĿ� ςڣ� �˒ؼ

�

�

����OF0�

�

؟ƷΠϼȷƕՃרʇȜĿ�

� �ڂ �ʈڡ

� ĶJнєK� ̵ؚ�

� ֵҕ� �˅

� ԳҺ� ϑ�

� � ��������������� 
Ճ՚ʇȜĿ 

� ʛ̶� τǬ�

� ȃԜ� Ϊ�

� ˆύ� �Ӌ

� �مڭ ƸЍ�

� ʢǡ� Ў�

� ٓє� λǻ�

� Ԟ� �Юڶ

� Ԟ۷� ˫ˌ�

� ٌ̌� �̯ڑ

� ̦ʼ� ֢ӵ�

� �������������������������

� �˩ٽ ոա�

� �مق Ϸˁ�

� ύĶ� Ў̸�

� �����$('!�
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� �!*$&��")$!%!(#!�

� �� ����������������

� ٌۡ� ɧ̵�

� ҨĶ� ˧̸�

� Οʓ� ʶۚ�

�

�

��	���Hb��

�

˺Գ� Ȓ ӏɠƷ  Jϋھ 55 ՝ҤǎK 
�ҕم ֺ٥ ˏ҄ӏͦƷ  Jϋھ 57 ՝ҤǎK 
̔ʼ� ؉  ҩ̱ǻƷ  JןЦ 2 ՝ҤǎK 
ςԧ� Ц 3ןӏț՝ҦƷ  J  ز ՝ҤǎK 
φ͕� ЬĤ  ˢזƷ  JןЦ 6 ՝ҤǎK 
őԜ� ؉  ƝڄזٯƷ  JןЦ 6 ՝ҤǎK 
ɒ۠� Ц 6ןƷ  JڄזЩՎۂӏț  ֽ ՝ҤǎK 
Ȓϣ� ĸֽ  ǦнƷ  JןЦ 7 ՝ҤǎK 
�Ԝ ˆ  ˢזƷ  JןЦ 7 ՝ҤǎK 
ύٌ� Ҙڻ  ǹϞƷ  JןЦ 7 ՝ҤǎK 
�חی Ф  Ӳ˦ѲҨǹڄזƷ  JןЦ 8 ՝ҤǎK 
Ԧ̖� Ŕ֩  ˢφƷ  JןЦ 12 ՝ҤǎK 
ςє� �˗ڀ � �  ҨǹŸƷ JןЦ 13 ՝ҤǎK 
ٌۡ� �̣ٯ �  ӏțۂЩÛÀã÷ÊÔ JןЦ 19 ՝ҤϲK 
ύŊ� Εˁ ӏЌڄזƷ JןЦ 21 ՝ҤϲK 

 
ƷڄזЩۂȴ΅�āÔá9ȟӏț٪غ·�ѓˊ�Ǟɚ؟�����ЖќƷڄ>ƷɪʇȜƃڄ��

ѓˊ�ӏțڄזƷѓˊ�8ȟӏͦƷѓˊ8ȟˢזƷѓˊ8ȟӏڄƷѓˊǞɚ»Ǣ9���8�ж

ȡ�¸�BJןЦ �
 ՝ 
 ɻ � ͔ԚK»ι�9�

�

�

��
�;��x;1H/�Y5�"?�OFA?�H0�

�

ҨǹƝٯʇȜί�

ȴ΅� ϯύ� ʶֽ� Jyz«�� ¬�{K�

ȴ΅JɾK� єք� �˦ J|º��� ¨�|K�

ȴ΅� �؟م ϊΎ� J~¯�� «�¢�K�

ȴ΅� ˺Գ��ЬΆ� J��y� «�~K�

ȴ΅JɾK� ˺ٌ� ̮ٝ� J��� ²y�K�

ȴ΅� ˦ȵ� Ьؼ� J�|��� «�w~K�

ȴ΅� ˦ٔ� š� J�|°¥� ²|¶K�

ȴ΅� ӜԦ� ŏͅ� J�|�«� �·²~K�

ȴ΅� Ͻٌ� ˁ� J�x�� ¢¹�K�

ȴ΅JɾK� ĤԜ� ĺڻ� J°��� x�¹yK�

Υȴ΅� ę� ̵̆� Jw§� w°���

Υȴ΅� ħƒ� ɜҘ� Jx}� �x�K�
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Υȴ΅� ů� � ŔҘڻ� J{|� zx�¹yK�

Υȴ΅� Űٌ� ȸ̵� J{~�� ~³y�K�

Υȴ΅� ؙ� � Њʬ� J¡�� �¼{K�

Υȴ΅� ŇƱ� ո˅� J��¬� ¢¹°�K�

Υȴ΅� Ŭ̦� ٠ԓ� J´�°«� ²y��K�

Υȴ΅� Ԟ� Ɠ˒� Jº��§� «�¢¹K�

˟̷� ů� � ʐ� J{|� w~µK�

�

ӏЌʇȜί�

ȴ΅� Ǧ̖� Ǿ̅� Jxº�~� �|°K�

ȴ΅� ƆԜ� Ȓ̮� Jy��� ¢��K�

ȴ΅� ҨȒ׳� ן� J{{�©� �±y¦xK�

ȴ΅� ςʓ� ĺЦ� J{ µ� |���K�

ȴ΅� ŽԳ� ϔա� J|�y� �·²~K�

ȴ΅� єλ� Ɂ� J|º|�� ¢��K�

ȴ΅� ɓԜ� ɦ� J�¶�� �xK�

ȴ΅� ۭ۬� ĺǿ� � J�y��� |�~K�

ȴ΅� ςųʼ� ˧ո� J�°��� ��¢¹K�

ȴ΅� ˺Ӗ� ɽ͗� J���� �¼�K�

ȴ΅� ˺Գ� �̸ڴ֛ J��y� ¢¹�K�

ȴ΅� ͨʓ� Ɠτ� J���µ� «��{K�

ȴ΅� Тٌ� ԑ̣� J��� ���yK�

ȴ΅� �֥ ͧ� J��{� ¬�·K�

ȴ΅JɾK� ӜĶ� ĺ� J�|x� �±¼x�K�

ȴ΅� ӜԜ� ъي� J�|�� ��°K�

ȴ΅� �Ԝן ӷ� J¢µ�� �{�K�

ȴ΅� �җ؟ �ږ J¨¼�� ��·K�

ȴ΅� ̣Ŋ� Ԑ� J¬yµ� ���K�

ȴ΅� ϿԜ� ١ĺ� J¯¶�� ²yx�K�

ȴ΅� ̦ŷ� ȁֽ� � J°«��� �·{K�

ȴ΅� ȊԜ� Ѓʭ� J´��� �¼�K�

Υȴ΅� ϽҺ� ϊЍ� Jwµ°� w~�K�

Υȴ΅� ֗˦� �ڑ Jxx�|� �|�K�

Υȴ΅� ˳г� ٠ĺ� Jx«��²yx�K�

Υȴ΅� Ϡԧ� д� Jyz�«� «��K�

Υȴ΅� �ؘ Ү� Jyµ§� ��K�

Υȴ΅� Ҩر� �٥ڑ J{{¬��� �|{K�

Υȴ΅� ŽԳ� τա� J|�y� �{²~K�

Υȴ΅� ȃ� � ϶Ά� J|®� �¥~K�

Υȴ΅� Ķ� ϻĺ� J�|x� �¼x�K�

Υȴ΅� Ťʓ� ւ� J�{ µ� ��®K�

Υȴ΅� ЭЗ� Ȓ� J�¬�� ¢�´�K�

Υȴ΅� �Ķ ˅̵� J��x� °��K�

Υȴ΅� ӖՎ� ǰ� J��y���K�

Υȴ΅� ԜӜ� ˁ˃� J��|¢¹²~K�
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Υȴ΅� ӜҺ� ЬЮ� J�|��� «�{K�

Υȴ΅� �ƒן Ƹ֩� J¢µ}��¢�K�

Υȴ΅� Ȗ� �ڑ J¬°��� �|�K�

Υȴ΅� ؓɻ� ʷۓ� J¯��~~¬¢¹K�

Υȴ΅� ĤԜ� Ջ� J°��� w��K�

Υȴ΅� ̦ƃ� ɽĺڻ� J°«��� �¼x�¹yK�

Υȴ΅� ٌ̦� д� J°«�� «��K�

�

яӄƃƷȅΠʇȜÖĆÚC�

ȴ΅� Ӝҕ� τ� J�|µ� ¢��K�

Υȴ΅� Ӗє� ӭա� J��}º� �¥²~K�

�

� ӏƮŸƷͧʑ̼щ�

ȴ΅JɾK� ʎ� � ١ա� J|�� ¢¹²~K�

ȴ΅JɾK� ӳ֥� ɦƔ� J�}{� �x��K�

Υȴ΅� Ͽ� � ̅� J¯¶� ��°K�

�

� �ˊƷѓڄז

ȴ΅JɾK� Ϧ˝� Ѓ̮� J��²~� �¼�K�

�

� ϽڟķѭЦƃƷʇȜƃ�

ȴ΅JɾK� Гƣ� ֩� J�}x� ��¢�K�

ȴ΅JɾK� ОԜ� а̮� J���� �x�K�

ȴ΅JɾK� ԜɅ� Ŕĺ� J��|� zxx�K�

ȴ΅JɾK� ̦ͤ� ЃР� J°«¹� «�¬K�

Υȴ΅JɾK� Ğ� � ΄ĺڻ� Jw�� �±x�¹yK�

˟̷JɾK� Ǟ˷� ˅Ѝ� J�~�� °�¢�K�

�

Ѻ˩כŸʇȜƃ� �

ȴ΅JɾK� Ĺ̖� ˝٥� Jx��~� ²~{K�

Υȴ΅JɾK� ςƇ� ЬǬ� J{}º� «�~K�

Υȴ΅JɾK� ςȖ� ˧� J�¬°� �´�K�

�

ɍǝϧƃƷʇȜÖĆÚC�

ȴ΅JɾK� ςʼ� ˦� J{��� �|�K�

�

Ѻ˩ʇȜոזǟ�

Υȴ΅� ˺Bم� �Ӑك J��~� ���¶K�

Υȴ΅� Ȗ؟� Ŕϋ� J¬°¯�� ¢�w~K�

�

ϧƷǕ�

ȴ΅� ʛҕ� ˀ̸� J¤·µ� � �|�K�

�

ŅӞ˛ɍʇȜơ։Ƕˏ�ŅӞƃƷʇȜ؟�

ȴ΅JīK� Ӝҕ� ЬЍ� J�|µ� «��K�
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ȴ΅JīK� Գ؟� ЬΆ� � J¤�¯�� «�~K�

Υȴ΅JīK� ˳ҕ� ˧� Jx«µ� ���K�

Υȴ΅JīK� ۨԳ� ȇכ� � J�x�y� ´�¤¬K�

�

ѐٲҨƷ� �

ȴ΅JīK� ύʒ� �͗ڗ J«�¯�� ¶³y�K�

�

ɈΌҨƷ� �

ȴ΅JīK� �ۏ � Ίۣ� J²¼� �³¼¤v¼K�

�

ƝٯʇȜơ։Ƕˏ�

ȴ΅JīK� ҨƇՎ� ӷ֩� J{{�y�� �{¢�K�

ȴ΅JīK� ν؟� άֽ� J«�¯�� ²~{K�

�

�

����l\.~�

� � �

Цן 24 ՝ 4 ɻ 1  ̣Ŋٱ̇ ڗ١ ҨǹƝٯʇȜί´¶ 
Цן 24 ՝ 4 ɻ 1  ԜӜ٠ǰ ̇ٱ ҨǹƝٯʇȜί´¶ 
Цן 24 ՝ 4 ɻ 1  Ƈҕиż ω՚ *7 ɻ 24  ĸ͐ȓȽ 
Цן 24 ՝ 5 ɻ 31  (εͺ 1  ӫƚƖʨ (غ
Цן 24 ՝ 7 ɻ 24  Ён̵ ĸȓҦĿ *4 ɻ 1  Ӄ͔ǝ̇ٱ 
Цן 24 ՝ 11 ɻ 1  Ƈʓѭ ̇ٱ  
Цן 25 ՝ 3 ɻ 31  Ŋԑڻ Ԃ՝Ҥϲ  
Цן 25 ՝ 3 ɻ 31  Ȗ؟ЬԿ Ԃ՝Ҥϲ  
Цן 25 ՝ 3 ɻ 31  ʖԜŔԓ ԙΟ Ԫ˂Ҩ¦ 
Цן 25 ՝ 3 ɻ 31  PASCAL JEAN ANDRE OETTLI ՃԂӃ͔ǝʨٱ¦ 
Цן 25 ՝ 3 ɻ 31  ϽԳ̵֧ Ԃ՝Ҥϲ  

Цן 25 ՝ 3 ɻ 31  őڃٟ ͜ϲ 
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�

����{E�p��;6�

3 ՝ 
з̦٥֩ ٝҕ٠ȁ ħԳҨƔ ŢԳڄ 
ςєۙĺ ͽٌ֧̕ єԘĺի Пٌٯ 
ɕʓۍǳ ˑőɖ υԜΊЍ ۯمڭҘ 
ŚΎؼ Һ̖ӎ őĶҟЍ ϏԜͧ 
Ԫ˫ي Ӱҕ ύ֥ӷٍ ЗٌτЍ 
Ȗ̖ɣԱ Ͽ٠Ǿ ԞۯҘ  

 
4 ՝ 

ňȖϽ ٌןѭĺڹ їٌμ֩ ˜ڄڝ 
˜ǌɽӐ ħ˺ׂĺ١ ħԳӷΆ ħԪ׳Л 
ςєӷЍ єԦٟĩ Ȓم׳ɺ Ƈٌ֊ي 
ʛƒ�¬¸ بύǕ ˦ٜم ҭєڹ 
ӹҕՋي ӜٌұЃ ՍГԜԐي гєٛϙ 

ԦҨ͋ ۡʼӎۓ يТۯ ԳʓɍЍ 
ҕمˋҨ ϿĚ֧ ևۯمի Һʸρ 
̦Վήǰ ̦Ϡٴ˛ Ȋєœǻ ڂΤ 

�

���  �{E�p>G;6�
3 ՝ 

ĤԳҨӐ ňєۯҘ нӽأՌ ٌ֒ɦҘ 
Ϡʓɢ̵ڄ ŢԳ ښůӎң єօ٘ԓ 
ȉӑ٘ڗ ˯ТΎؼ Пٌڝ ԜҦǾ̸ 
ҺůҶڻ ԟӕʌʫ ӳҺєȁ ןԦЛд 
ԳĶΧ ϠҨƇ Գ ҕӜǾ 
̦Ԝ˒ي ȊԜ̆چ ϿԜң֩  

 
4 ՝ 

ǅԜˌՙ ˺Bم ԧӹٜҘڻ Ͻ̦Ӑي 
ħ˼͗٥Ҙ нԜΩ ĶΟӎǰ ςє̍B̵ 
۠Ԝ١Ɣ ПĶΎم˦ ۯڜ ӖաՎՊ̸ 
ҹҺԬ̵ ѐھٲΆ Ӛم ˇє۫Ҩ 
Ȓůٟͧ ʛҺЎ̸ ϿҨΆ Ͽ̅כچ 
Я̦Ьڄ    

�

��� {E�p6;sS�

�

̲Ƌԉ 1 ՝ 
ٌؚğ зمҨż з  ї̦ҨΆ ي٥
ęى̯ ٝƒښ ӑԜ˧̸ нєʒȒ 
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нڥɽΆ ֒ƩٵҘ ħԳ̆ڄ ļєѻ 
 ڻաƔ Ǧ˺Χ̅ ϠԜ١Ҙ Ņ͗ʌҘڑ̾˳
Ҩϣʶٯ ҨҺѱَ ҨǛןٵ Ҩ̦١Ɣ 
ůԦʰ ς۠٠Ɣ ς۠ٙ̅ ٽ˩ȑٜ 
ςӳҺǾ̸ Ɇ̵Ƹ̯ є̖ˆԿ Ƈҕ̵ڃأ 
ςӑ¬�¨ ˦ŷ١ϙ ŘԜɩ̵ ʮԳ١ 
ςڣŔǾ ÒÂāíҗԜٌÐø ۟Һڗ ЭЗɽَ 
ЭЗمب ̵ٟأɽҘ بѠɽҘ مڭո̵ 
 ןӖԦά ڬӐϙ ˦Һم˦ ؼ˫مڭ
ӖԜ١Ɣ ѐ̵֧ٟٲ ӹԜχ̵ ϔҲΎ̮ 
ϔųЭաƔ Ӯӳ˄Ά ՎԳɣĺ ӜԜ 
ӝҶҨ ӝҺ˃˒ ӜҕƝ ՕƢҷ֩ 
յןۯ؟ ȵůΎַ ֣ʼΤ ڣןˀҘ 
 ؼԳԜӐ ן˛Ԝג Ԧג ̵ۻڣן
҂Ԝٯٵ ҂Ԝʿؼ νőڒƔ ύ؟ĺЃ 
ύ̦ڝҘڹ ЗҺě Ȗ̖²|¶ ҕԦΜ̵ 
ϿΆҨ ϿԜƓَٙ ؼ ̦Ԝżβ 
ȊԜͻפ چԜٛ٠ Ԟż  

 
̲Ƌԉ 2 ՝ 

ςєЃ֏ О؟Ɠؼ їԜЃي ħԳЭǾ 
ņԜؼԓ ֥ؗ٥̸ ʛєҶي ˺Գɝ 
Ӝ̦يھ Ԫʌʭ ƧЯұƝ ̦̖Ω 
ĜʓƸ ĤƓЍ ̣ٝړ؟ ֗ԦٵȒ 
ʩΖٿʶ̰ нĶˁؼ ħӏӎɦ ħԳڝ 
ļҕʇʭ ĶϠͮģ̵ Ǧʊؼո ŢԳʋ 
ҨϣȒτ űٌɜ ͐͞Ԧϑʰ ɨρҘ 
 ȃɠ̍B̵ ڻҘڣǅԜ ڻɆϿҘ ڻųҷҘى
 Л׃ƇԜģ ǪůϽ ؗє ي̯۠נ
ؗҕΚ˒ مʒھ ɆەЃ ŷԐي 
ѼǆҘڻ Ւ؟ѻ ɓ̦٠Ҙڹ ˯єĚ˥ 
Ƴňż ς͒٠Ǿ ςؼ˄ڣ ۨԳȩҘ 
̓Ķʰ̹ Ķ˒˚ Ķڄɢ ˺Գي 
Ϧ  Єٜ̯ مڭұي Ǟٝ˿ 
Тʢ҉Е ˦֥ي٥ ȵ̵֣ ښ 
ԜӜۯ ԜӜҨľ ӽ؟ӭ Οʼ٥Ҩ 
Ο؟Ԑ ʢϠĘ֧ őԧɽ Ӝ̦Ǐ˅ 
Ӝ̦Ǿڑ гє٥ȁ гԜˋ˄ ٌ١ڄ؟ 
ۡȵЃڄ ʓڑ˄ ʓԜЃ̵ڄ ֣ʼЍ 
 ԿڜԳʓŔҨ Ļʊ ھԳĶϊ يھԜۓ
 ןҨ ̣ԧϻۯ̣۠ يӜҮۦ ھєҨ؝
Ȗӏw|� ȖԜ٠̯ Ȗٟأ؟ Ͽ؟ҨƔ 
ևȃχʭ ĤԜʃЮ ĤԜٚȁ ̦ʼդŨ 
ȊΔڗЍ Ԟ۷ĺ   
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ո̲Ƌԉ 1 ՝ 
ҬԜ֊ ۴Ѣ أЮτכ іʌҘڻ 
ϠҕۜҘ Ҩ®�¬ Ҩօϗ ůЛЍ 
ɑԜɗ ςɀǾ҇ ̋ԳҶ֩ ̓ŷϑ 
˺Գɝ υ̮Ҩʰ ՁǡĢŽ ӝς̯ڄڶ 
ӳӖˁա ӜҕΧڶ гєңˆ г̦ڒĺ 
ٌʼچՌ ӳҺєɣ ןԜӷա ԳԜԐ̯ 
ύĶٜǿ ͵ڣҨ٘   

 
ո̲Ƌԉ 2 ՝ 

Ĺھ˃ś ĶϠ̸چ׳ Ϡ؟Ǻˍ ũҕҨƇ 
єȒٛ׳Ҙ П̖ڜǾ ڮЬ̯ Ķͮڄ 
ŠҺٛˀ ЭЗɜƔ պۡȊǿ Ӗ̵֥ؼ 
 ӵƝϿ ڻԜĺˀ ԜӜ٥Ҩ ӳٚĺ
ȵ؟ЃǪ̵ ԪϿĺˌ גԜ̵ٵ ̌Վٜأ 
  ˅Ԟ۷Ȋ ןٯԜŔա ̦Ԝ؝

 
ո̲Ƌԉ 3 ՝ 

 ڜЬτ ъԜ٘Ɣ Ȋہى ՎƔ؝
Ɇ̵Ў ɓʓҨӏ ןĶЃ̵ڄ ̦˷Ɠ̵ 
˜Ɇμ ֗Ԝ٘ ĶӐ֩ Ƞː١˝ 
ȔєŐ͗ ҘԜم ˌھŷي ǃʓϊ˃ 
ςгɽƔ őĶן ٌӹҘĺ ڹٌ̯ן 
Ȗ؟̦ ̵ھ˺ڣρ̯ ۋۤۥ ĤԳ˗Ǭ 
Һןڜ Ҩٌӎǻ ů؟ʸҘ ςє̯ؼ 
ǅԜĺ ؗєӷٙ Ȓ׳Ǿ̸ Ȓ׳Ԝʾ֧ 
˺Ӗϑ պєɣƔ مб̵ Ӗ؟ԃЍ 
ԜҕϻҘڹ ԡųͷк гԜώ Ԝןٯ 
֣ʼРЍ ύŊɝ Ȗ Ӑ͇ Ί̸ڑ؟ 
ؓɻǾ̯ ̦ʼ֩׳ ̦Ԝؼʃ Ŭ֥ӷΆ 
ŬԜ١    

 
ʇȜЮ 

ñĂӐ̵ Ťيٜث   
�

�

��	 ;,��y��

 
(a) ̲כڽ 
 

̀� �Ҫ غ � �  ن

О؟Ɠؼ Ŵі� Br/Cl ֛� Li/Cl ֛»ٱڀ��؟�{�·ٝիŴіɟ�ҿ̜ 

ςєЃ֏ יқ�Ԁ՜ԛԽۂ֦��ڔ˚«ډЩ�ήǵ՜ЊŸ 
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ħԳЭǾ ɻáāÁø˦բԠǦнѹ�ЦŀȔ£ʻ��ЖԂ 

ņԜؼԓ ڐԠרƇє̊ɏזǿʕתԺאʒ�Ǭ�� 8Ma Ħˣڑس̦ےۑ�ǿ�Úāøؠ

ӏǇѸŸ�Ǟɚ 

ķ֓ڟ ٥̸֥ؗ NICAM  Ժ�Ǟ�·ʇȜתˣЗ�·�}�x�Ӝ˭Ցٱ«

ʛєҶي MJO �ͥΩÌĂëĆը�ѝҰ�Ǟº·ǕȮϤ�Ɩм 

˺Գɝ Ώňџњ�ɠЦ�ɫ՝תԺ�Ǟº·ҨǼڠفƷ� Đճňџњ�֛Ʋ��Đ 

Ӝ̦يھ X њƗш�´·ԀŴ˦Ġŷ�{�· NaCl-H2O ɪ�ѹǞɚ�Ɩؼ�ϽǼЗ

 �ɺόˏ҄Ɩмזھ

Ԫʌʭ Ɏͥڶʓ�{�·ٰғӂѪ, ŐٶŤ, ΚɆҏ�ȤԺ�Ǟ�·ʇȜ 

ƧЯұƝ ՑӜ˭�òĂøǻӜǵǕȮתԺ�ʇȜ=̱єϕƍӏķ�ǆʼнƞǦϠ�

ǦѹѲη8ЮѲη8{´£ C-Sr ԻĨқѲη 

̦̖Ω ͕СҦۂЩҿ˾�ʽ��˦ÃåĂÉC̵ڐǚҌǫ�ơ։ 

ĜʓƸ Segmentation of Hypocenters and 3-D Velocity Structure around the Kii Peninsula 
Revealed by Onshore and Offshore Seismic ObservationsJƝڈԱ˩ӏЌǚҌ�´

�׀ח�Ќʕµ|����ǻħ֍ԦΉؼ¶ 3 ͕ʒҎԠˏ҄�ÖËùĆßC

ÒÿĆK 

ĤƓЍ ¾ĂÌæĆʛЗŴ�Ǭ��8ǍϽС؟ƝֲѲЗŴȮƟתԺא�ʒ 

·�Οڷ�ɻѣț ̣ړ؟ٝ Dark Mantle Deposit ʶƖм�´·öĆáĂѫЦ�ֻɁח�

ĺХЖԂ 

֗ԦٵȒ Study on the Scale Selection of Solar Surface Convection and Magnetic Field by 
Radiative Magnetohydrodynamic SimulationsJ۵ͫ͘ǹڌқɯ̩�´·Ҙـֲٵ

ҝڌȔ£͘Ϥ�ÔÌCĂѝҰ�Ǟ�·ʇȜK 

ʩΖٿʶ̰ ȢҨӏЌ�ٟ͛ϼԺ»ٱx�²��¶����§¶�ʅΟ 

ħӏӎɦ Ǝ}˭ή�öĂÜÔÌCĂ<ïĄí½ÀĀC»ٱxڌپ�éĀùÚā×C

ÒÿĆ�ٝʹХ�ʅϜ 

ħԳڝ ӈѲÇÁÓ�{�·שм�։Юϩɼ 

ļҕʇʭ Molecular phylogenetic analysis of the Superfamily OstreoideaJÆÈϠƃ̵ח�ɪ

ԱƖмK 

ĶϠͮģ̵ Formation of chlorite, serpentine and interstratified serpentine/chlorite in Toyoha 
geothermal system, Hokkaido, JapanJؗƝԿ؉Ň՜Зɪ�{�·ڡԌн8ͳوн8

ͳوн/ڡԌн˸˩Ѳˢז�ɠЦK 

Ǧʊؼո TRMM � AMeDAS àCÚ»ٱx�؟ķ�{�·ȿӄˣЗ�ՃХƖм 

ŢԳʋ ؟ƝϠŘŰƝԄÎ¾�{�·8ˢז<ʒѪѫЦ|µʊ�8ʮǵˍϽСĦˣ

�ҜоǕȮתŸ 

ҨϣȒτ ؟�ӏɠ�ŎȺ�´·ҧͦת��Ǟ�·МӍԎʇȜ 

͐͞Ԧϑʰ Estimation of sulfur, fluorine and chlorine fluxes at Mid Ocean RidgesJӜŨƝګ|

µڏ�Ů<íÝѪ<ŤѪ�íĀÝÊÔ�ЖԂK 

ɨρҘ Formation and Subduction of North Pacific Tropical Water and Their Interannual 
VariabilityJؗҘٯןƗǷњЗ�ɠЦ�ÐîÛÊÒÿĆ{´£�¸µ�ɫ՝ת

ԺK 

 Theoretical Constraints on Evolution of Surface Environments of Earth-like Planets ڻųҷҘى
with Liquid Water and Carbonate-silicate Geochemical CycleJӂѪΦǕ}Ƕդ�·
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ӏțɟЗۂЩ�ֲѲǕȮЊŸ�Ǟ�·ڽڄԎУِK 

ɆϿҘڻ ՜ЗǀԺ�yǦнЗ֎ū�´·ЈՀʒѪȤԺ�̃ʗͧʑDՑöā¾ã»

 ���Dڨ

ǅԜڣҘڻ Tilt motion and volcanic tremor during lava-effusive stage in the 2011 Shinome-dake 
eruptionJ2011 ՝عԦϽ՟Ƹטƈ�ٰǦڌΟ͔�{�·ɛͬתԺ�֦ԺǀԺK 

ȃɠ̍B̵ ʐ֦ɮʶחʶ�´·Ðí½À¾�ˢזٝזΉڎ̫�Ġ׀חڠ�ž͆Ÿ

���։ЮǶˏ�˚̞ 

 x�ӏЌըʔЙՃХ�ͧʑٱ«ͦזǦн�¾ãĄË ي̯۠נ

ǪůϽ Formation mechanism of Medee-Hakuho Mud Volcano in the western Mediterranean 
Ridge accretionary complexJгӏӜƝāÝÓּŽה˩қ�{�·ӏӜƝպ،

Ԍƈ̦�ɠЦǶˏK 

ؗє׃Л مЩ͘ǹʀ�ҘٵԺĠ¦�ūԯ�Ǟ�·ԱɯƖм 

ؗҕΚ˒ ÁÂÝÓÔĀÔáɠЦïĄÖÔ�МӍͧʑ 

 ��x��ԱɯƖмڶ�Ʌ��ԀǹĠ�ɫڈՑȿҨ ھʒم

ɆەЃ Crystallographic characterization of natural and synthetic sulfate-containing calcite
JԕѢȔ£˩Ц̪ڏ�Ǣٝӂ̪ÆĂÒÁø�ɺόƷԎֳŻK 

ŷԐي ƫөȮƟоחԉ͟�ơ։�ֻɁͦղͦӜ�ӏЌժƙƖм¦�ūٱ 

ѼǆҘڻ ԀæÀÕɟ÷ýÅĆʅΟǫ�ơ։Cٝ;̦ՎذԠˏ҄�ƖؼC 

Ւ؟ѻ Ţӏӹը�ǚҌ<Ò÷ýăCÒÿĆըɠǝ�Ю�·ѿ͔˽�ʓŀ 

ɓ̦٠Ҙڹ ɻـÊăCÚCӜŨȑϠ�ϛՈùĂá�Ɩм:ӜŨȑɠЦÚÀøÔÌCĂ¦�

Уِ 

˯єĚ˥ Nonlinear characteristic of magma rheology: implications for self-induced oscillation
J͛ڪϼԺ�ɭ}·öËöăÅĄÓC�֡њɠԎՃӪK 

Ƴňż ̣͕ʒҎԠˏ҄»˚ڔ�� 1995 ՝מʠʉՑӏЌ�ЌʕƌԉƖм 

ς͒٠Ǿ ӏЌǀԺƖм��®�Ń¸öĂÎíúàĂ�Ǭ��͛Ժέڄ 

ς1952 ؼ˄ڣ ՝� 2003 ՝ΖλŰӏЌ�Ќʕƌԉ 

ۨԳȩҘ нŔ� ESR Ϸ˨ȰԠ�ɺόŸԠ�Ǭ̵٭��ːڌΟҜоז�ȪȞʕ<˸˩֛

ЖԂ 

̓Ķʰ̹ Ѝ˂ŕЩàCÚ»ٱx�Ԫ¾Ó¾ķ�{�·Ã¾ĄÙĂҩĺͿǝцʹƅ�ʇ

Ȝ 

Ķ˒˚ Miniaturization of an absolute gravimeter by means of the throw-up methodJԨ�Ϡ

�͟�´·эҝΚڠɯ�ςɟŸK 

Ķڄɢ ÆÐÇÀڧ(ՓқԺדזҍ˘)�{�·ƣƮ֦̌ˏ҄�ˏЦˢז�ЊŸ 

ÓÿÁþÀ ÜÊÒýĂCî<ÊăCÚCՎɐ̙͈ڙӜ�ϛɳתЦнŔחм�Ǭ��À

ÓÂÊÚҜоƌԉ�ЖԂ 

Єٜ̯ ʓ̳ۂЩɪř֚Ӝ�ÔæCĀÀĆ�ҝ�·ÛÔáÐÀÕ׀ח�ʹƅ 

 ϩɼ�ֳŻڠÐĆÏϖΌԦɠЦ�{�·Ƥ يұمڭ

Ǟٝ˿ ŰՐʉȒפԦ�ŸнÐĆÏ»ٱx�ԪÒãƝķ�ʛЗŴאʒ� CǍϽСӜ

ǵ<ʮǵȮƟ�ǹʵתԺ�Ɩؼ�ʽ��C 

Тʢ҉Е ϠѲŉ�´¶։Ҷ�·ӏֲـԀǹĠڠ�ƷԎ{´£՜Ԏƌԉ 

ͫ҂ҨٵClimatic Response of Aqua and Land Planets to Increased InsolationJҘ ي٥֥
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�ҝ�·ƝۂЩۂڈ�Щ�ūԯK 

˦ȵښ ɻ�öĆáĂҝڌ 

Ÿ: ҧת҄ˏ��ЗŴџњҟϠ»Ӽƌ��ҧήƀ�ԪÒãƝՑ ̵֣ 1102 ˨

(Songda)�Ɩм 

ԜӜۯ гҘٯןéÚCĆ�`͕ʒˏ҄�ı͓ƌԉ�ÃåĂÉCڽԎ˚̞ 

ԜӜҨľ èîĂѹʪ̘ڌ�ٱқڠƷ 

ӽ؟ӭ ǞԪٌؗןг�։Ю��ˣۺ»yÛÁĆèCÔá�Ǟ�·МӍԎʇȜ 

Οʼ٥Ҩ ÔĄCӏЌ�ǚҌ»̺ن��ăCÑCǐϑɟ¢�¬ש˽ɯ�ơ։ 

Ο؟Ԑ ƝـЗŴתŸ�ҝ�·՜ҟŷѲŌūԯ�МӍԎʇȜ 

ʢϠĘ֧ ƌȡ`ѐ՝ǝ�{�·Ҩ̔ۅ�˦͔ǝƖҁԠ�ʛǕȮתԺ�ЍǝǀԺ¦�Ŏ

Ⱥ 

őԧɽ CloudSat � CALIPSO �}��ԪÒãƝx�Ӝ˭ՑԪٱ«àCÚٱڀ˩ה�

 ŷѲŌ�Ǟ�·ʇȜ>ع·

Ӝ̦Ǐ˅ уԿķ»ӜϺ���ՑؗҘٯן�{�·ƝٯЮזǿʕÃ¾ĄÙĂ�Ժҡ 

Ӝ̦Ǿڑ УʯЌʕ�´·ؑѺ֍Ԧŷ�ӏƮˏ҄ 

гє٥ȁ ˦Ԡְ́ɪ�{�· thin wall Ʌ͏�´·ӏɠֲʗÔÈCø�ֳŻ 

гԜۗ˄ òĂøǻӜǵԀĲԠӲƝٯӜŨ�{�·ǕȮתԺ=Ȗ̖ʉ˦ѐӰ�Ǧʢ

нƞǦ�ǦѹѲη8ЮѲη8{´£ C-Sr ԻĨқѲη 

 A study on the dynamics of Antarctic blizzards: Roles of cyclones in the Southern ١ڄ؟ٌ
Ocean and continental topographyJՑȿ�îāÑCâ�Ǟ�·ڠƷԎʇȜ ՑҨ

ӏɠ�ُƾڈ�ԀǹĠ�Ҩٯ K 

ۡȵЃڄ Physical property and deformation pattern of a subduction zone megasplay fault -An 
example from the Nobeoka Thrust Drilling-JïăCáӸ¬˱¬ҟחǯӈѲ�Ǧн

�͟ٮɠת�Хז DśůϛϠӈѲɐ̙ڨ�DK 

ʓڑ˄ ˦аԠ He ԻĨқחмɯ»ٱx�ƝٯŸƷԎʇȜ 

ʓԜЃ̵ڄ ÔæCôCĂ¾CÔ<ÀñĆáӷʮ�ЮזӏțŸƷΦǕ�Ҩǹ̪ѪբԠϠω

�Ǟ�·ڽڄԎʇȜ 

֣ʼЍ ɆЩ�ŌѲ�{�·ҝڌ�МӍͧʑ 

ԳĶϊھ ƝԄ՜ЗΦǕɪ»yկʡƫҨ͡�͘Ÿˏ҄=Ցöā¾ãáĀíڨ� 

ԳʓŔҨ Ӳ˦ǒԠʶ̧پÃ¾ĄÙĂҌԂǫ�ơ։�Ԫ¾Ó¾ķ��˛ɍǶǚҌ 

ĻʊڜԿ ƈЩ�ؗןʓ�{�·řɠ�ςȑ�HiRISEÔßăÅƐҁ»ٱx�Ӳ˦Ɩҁ

ԠӏɠƖм 

 ǚҌͺ�Ǟ�·ʅԴ�ҌԂïĄCî�Ǭѧơ։ذ�аڞڌЩ՜ۂɻ ھєҨ؝

 CO2 exchange between the atmosphere and terrestrial waters  - Case studies in يӜҮۦ
Japanese lakes and Bangladeshi riversJҨǹ ·¸Зǝ�˝ºڈ CO2 ʴǔ  - 
 ��Kن�ʥϏ{´£èĆËĀàÒý�Ƈє�ӛ؟

Ҩ Stretch-NICAMۯ̣۠  ķÔÌCĂ��Ã¾ĄÙĂԻŸ�Ǟ�·ʇȜڟ�xٱ«

Ȗӏw|� NICAM-SPRINTARS úàĂ»ٱxڟ�ķÔÌCĂ�Ã¾ĄÙĂϤ�̃ʗХ�

Ǟ�·ʇȜ 

Ȗٟأ؟ Spectral Analysis of the Electron Density Fluctuation in the Solar Corona obtained by 
Radio Occultation Experiments using Akatsuki SpacecraftJMw|�~N�ԝըŜע
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ǚҌ�´·ҘٵÎĄã�ԝ̵ذԠתԺ�ÔòÊáĂƖмK 

Ͽ؟ҨƔ ÀĆâٯ�{�·ƝٯÃ¾ĄÙĂӜ֦ڞɆҏ�ŸƷԎՃӪ׀ח� 

ևȃχʭ ֦ς۹н͈ڙӜ�ϛՈתЦѫϱ�Ǭ��ÀáÆą͈ڙɠЦƌԉ�Ǟ�·ʇȜ 

ĤԜٚȁ �¶�¬чԺٱ«x�ʞڊŉҝӜ�{�·ǓХΚڠը�͛։ԎͫùÆä

Õøڽڄ�ԎƖؼ 

Ԟ۷ĺ ԣǺ؟ƝϠ�։Ю�·ùØċÔÌCĂŉϪϨپ�МӍԎʇȜ 
 

(b) ո̲כڽ 
 

Ձ ̀� �Ҫ غ � �  ن

H24.5.21 Ӝҕ̵ Reconstruction of the Long-term Climate Variability in the Tropical 
Western Indian Ocean from Kenyan Coral Record 

H24.7.31 ֗Ԝ٘ Surface Magnetic Flux Maintenance In Quiet Sun 

H24.7.31 Ƞː١˝ Re-evaluation of impact on global carbon cycle by variations in terrestrial 
weathering and nutrient cycles 

H24.9.27 مŷي A formulation of three-dimensional residual mean flow and wave activity 
flux on the primitive and quasi-geostrophic equation systems 

H24.10.22 ؗֆτ̵ A Study on the Extratropical Transition of Tropical Cyclones in the 
Western North Pacific 

H24.10.31 ؝ՎƔ Numerical study of the effect of water upon subduction dynamics 

H24.12.31 ̦˷Ɠ̵ Plio-Pleistocene reconstruction of East Antarctic Ice Sheet fluctuations 

H25.3.25 Ɇ̵Ў Observational studies on turbulence and associated vertical nitrate flux 
around the Kuroshio and the Kuroshio Extension 

H25.3.25 ĶӐ֩ Study of plasma transport near the magnetopause 

H25.3.25 ςгɽƔ Waveform inversion for localized 3-D seismic velocity structure in the 
lowermost mantle beneath the Western Pacific 

H25.3.25 ǃʓϊ˃ Studies of Gas Giant Planet Formation and Evolution with Direct Imaging 
Observations 

H25.3.25 őĶן Evaluation of turbulent mixing associated with tidally induced eddies in 
the Bungo Channel and its impact on sporadic Kuroshio-water intrusion 
(kyucho) 

H25.3.25 ĤԳ˗Ǭ Vertical wavenumber spectra of gravity waves in terrestrial planetary 
atmospheres 

H25.3.25 Һןڜ Depth variation of the hemispheric seismic structure of the inner core 
inferred from global seismic array data 

H25.3.25 ǅԜĺ The long-term deformation of the Moon inferred from Kaguya geodetic 
data and implications for its thermal evolution 

H25.3.25 Ȓ׳Ԝʾ֧ Millennial scale changes in East Asian summer monsoon in the East China 
Sea during the last glacial period and the Holocene 

H25.3.25 гԜώ Thermal control on shell microstructural formation of Bivalvia (Mollusca) 

H25.3.25 Ԝןٯ Investigation of slip parameters and fault slip behavior in the shallow part 
of subduction zone on the basis of vitrinite reflectance 
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H25.3.25 Ί̸ڑ؟ Element transport at the Earth's surface: The effects of phase 
transformation of metastable mineral 

H25.3.25 ̦ʼ֩׳ Biogeochemical Dynamics of Amino Acids in Marine Sediments: 
Constraints from Compound-Specific Nitrogen Isotopic Composition and 
D/L Ratio 

H25.3.25 ŬԜ١ Seismo-geodesy to infer the physical process of the 2011 Tohoku 
earthquake 

�

��
�k��cjr�

�

(a) ƷҒȽͯ 
 

ЊƷ<ϲя ӏțۂЩڄזƷƃ ӏțۂЩǕȮƷƃ 

ЊƷ� � J؟ѓˊK 25  10  

� � � � J��ҖK 1 Ŭָ˭ڊҨƷĵƷ1  ԪȩҨƷҨƷłڄƷɪʇ

ȜƃЮזƃƷѓˊ 

ҨƷ<ʇȜǶǞ8 
ǎʷӨ<Ѝ 

0  2 ؟ǹϞȭƕ8ڈϠ͛ŕҥ 

�ش ǝ 0  4 

̦ԜëÓåÔÎĆÐĂ

ß¿ĆËǄ͟ƕͭ8ٌҕ۳

ɿ8؉ԜӼξ8гύų

ÜÂCĆ 

��Җ 0    

 
 
(b) ̲Ƌԉͯږ 

 
ЊƷ<ϲя� 内    訳 

ЊƷ� � J؟ѓˊK� 36  

� � � � J��ҖK� 3 
ԪȩҨƷҨƷłڄƷɪʇȜƃŸƷѓˊ 8Ѻ˩ʇȜҨƷłҨ

ƷڄזƃƷʇȜƃ8ɣūȇΞҨƷҨƷłÒÔßøàÑÀĆö

åÓùĆáʇȜƃ 

ȴĿ� 1 Ͻƽʉ˦ˎȴĿ 

ҨƷ<ʇȜǶǞ8�

ǎʷӨ<Ѝ�
10 

ʻЮڸԹϕ8ѐٲʉӨ8ǹϞӨ 38ՃȥӨ8ԪȩԟӨ8ЄՌ

єʉɰ̞8JՅKнٕԕѢÇÔɆҏˢ͋זʕǶˏ 2 

�ǝش 28 

ԪȗßÊæÒÔßøJǄK8ڊв̘ί8nkhmj8

ÀĆßÝÊ8ÈCÁÂ¾ØāýCÒÿĆÕ8؟ïĄÖ

ÔJǄK8̲־ӼǄ͟ƕͭ8üíCǄ͟ƕͭ8ϽԒΔ

ɆØāýCÒÿĆÕǄ͟ƕͭ8ڊÒÔßøÕ8̣Ķ҄

ћÒÔßøȅʇǄ͟ƕͭ8ïĀÀÔÁÄCÚCçÁÔ

ÊCéCÔǄ͟ƕͭ8Ǆ͟ƕͭÛÀüÎĆÐĂÚĆá8
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ٌҕѺ˩ʇȜί8̣֪Ѻ˩ʇȜί8¬�¨í¿ãĆÒû

ĂËĂCï8¾ÊÐЮ׳ػʏǄ͟ƕͭ8ҩĺЮ׳ػʏǄ

͟ƕͭ8̲־×ĄÝÊÔǄ͟ƕͭ8ڤƝÖ÷ãC8Ԫ

Ǆ͟ƕͭ8JǄKõCĀװ٤؟ȎԒԿǄ͟ƕͭ8ڕ؟

í½Ăö8؟ÇÔǶǫʅ˾ȭƕ8̣֪ÇÔŸƷ8̣֪

ξ͎нٕơ։ 

��Җ� 5  

 
 
 

(c) ո̲Ƌԉͯږ 
 

ЊƷ<ϲя Վ� � � � ّ 

ʇȜĿ�� 17 

ƝϠ׳ĤӨ8ԪȩҨƷҨǹƝٯʇȜίՃ՚ʇȜĿ8ϧ

ӼϷʇȜǶˏٝǵʇȜĿ8ØÁĂҨƷˎõÔâÊ8Ԫȩ

ҨƷҨƷłڄƷɪʇȜƃӏțۂЩƃƷѓˊՃ՚ʇȜĿ8

ŅӞ˛ɍʇȜơ։ǶˏïĄÓÂÊáʇȜĿ8̨ȽѺ˩ȅ

ΠʇȜίʇȜĿ8˭ڊƃƷոזǟʇȜĿ8̨ȽȅΠѺ˩

ʇȜίõÔâÊ8JՅK؟ʓ̵ڠʇȜơ։Ƕˏո̲ʇȜ

Ŀ8؟ƷΠϼȷƕՃרʇȜĿ 

ҨƷł<ʇȜЮ 0  

 ӏͦٱǝ 2 JǄKūش

��Җ 0  
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(a) ӏțۂЩڄזƷƃ 
 
ҩ 4 Ʒǵƃن 

ƃ֙ن˨ ΅� Ƚ� ƃ�    ҾԭȴĿ ن

0526002 ӏțۂЩڄזƷǬѧşΑ Ĕ Щٌ Ѓˆ8ԕٌ ˀ϶8̣Ŋ χ   

0526003 ӏțۂЩڄזƷǬѧşΑ ĕ ОŊ ӷ͗8ۛԅ Ӝ8ԜӜ ٠ǰ   

0526005 ӏțۂЩڄזƷƦڽ 
˺Գ ɗ8Юɋ Ҩ8ٯǦϠ ӷǑ8 
ÍĀC<ĄèCá 

�   

 
ѓىƃن 

ƃ֙ن˨ ΅� Ƚ� ƃ�  ҾԭȴĿ Ʒ՝ Ʒǵ ن

0526021 ǹϞƷ ˺Գ� ɗ 4 ƀ 

0526022 ƝڄזٯƷ ֛Һ ǻա 4 ƀ 

0526023 ҨǹƝٯɪڄזƷ Ԫӽ ӎʟ<̣Ŋ 4 ڗ١ ԣ 

0526027 ӏЌڄזƷ ĶΟ Ԑ8ӜҺ ЬЮ 4 ƀ 

0526034 ӇХқڠƷ ӖՎ ǰ 3 ƀ 

0526037 ӏțڌқڠƷĔ ħƒ ɜҘ 3 ƀ 

0526038 ӏțڌқڠƷĕ Ͻٌ ˁ 3 ԣ 

0526065 ҨǹƝͦזٯƃƷ ςӑ Ѓ8ĤԜ ĺ3 ڻ ԣ 

0526066 ŅӞɍǝڄזƷĔ Щٌ Ѓˆ8Ŭ̦ Ũ3 ؼ ԣ 

0526070 ŅӞɍǝڄזƷĕ Ŭ̦ Ũ8ؼǦϠ ӷǑ8Щٌ Ѓˆ8

Ȋє ĺڹ 
4 ƀ 

0526071 ҘٵӏțɪڄזƷ Ȋє ĺ8ڹǦϠ ӷǑ8Щٌ Ѓˆ8

Ŭ̦ Ũؼ 
4 ԣ 

0526072 ӏțڠƷ ҨȒ׳ 8ן˳г ٠ĺ 3 ԣ 

0526073 ӏțۂЩڄזƷşΑ Ԫӽ ӎʟ8ۛԅ Ӝ8̣Ŋ χ8 
ʖԜ Ŕԓ 

3 ƀ 

0526074 ӏțۂЩڄזƷͧʑ ςӑ Ѓ8ϽҺ ϊЍ8ǦϠ ӷǑ8

ςє 8ױς۠ ĺЎ8ОŊ ӷ͗8

˦Ͽ ϋʶ8Ķ ˅̵8Ӗє ӭա8

ӜҺ ЬЮ8مס Ջ̵8гԜ Ȝ8

֛ų˷ ւ8ןƒ Ƹ֩8ћ ԖЬ8

Ȋє ĺؿ8ڹԜ ҷʭ 

3 ԣ 

0526075 ӏțۂЩŸƷͧʑ ςӑ Ѓ8ϽҺ ϊЍ8ǦϠ ӷǑ8

ςє 8ױς۠ ĺЎ8ОŊ ӷ͗8

˦Ͽ ϋʶ8Ķ ˅̵8Ӗє ӭա8

ӜҺ ЬЮ8مס Ջ̵8гԜ Ȝ8

֛ų˷ ւ8ןƒ Ƹ֩8ћ ԖЬ8

Ȋє ĺؿ8ڹԜ ҷʭ 

3 ԣ 

0526076 ӏțۂЩڄזƷՃרşΑ ѣȴĿ 4 ƀ 
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ƃ֙ن˨ ΅� Ƚ� ƃ�  ҾԭȴĿ Ʒ՝ Ʒǵ ن

0526077 ӏțۂЩڄזƷՃרʇȜ ѣȴĿ 4 ԣ 

0526078 ŅӞӏțͦזƃƷ ֛ų˷ ւ 3 ԣ 

0526079 ӏțۂЩՎͦזƃƷ ћ ԖЬ 4 ƀ 

0526080 ӏțԝ͘ǹƷ ƆԜ Ȓ̮8ЭЗ Ȓ 3 ԣ 

0526081 ӇХըԺڽ ÍĀC<ĄèCá 3 ԣ 

0526082 ӏțՎÛÀã÷ÊÔ ؟җ 4 ږ ԣ 

0526084 ӏțڄזМӍƖм Ŭ̦ Ũ8ؼħƒ ɜҘ8ÍĀC<Ą

èCá 
4 ƀ 

0526085 ӏțڄזàCÚƖм ĶΟ Ԑ8˺Գ ɗ8Ӝҕτ 4 ԣ 

0526086 ֛ƲۂЩƷǬѧڽ ОԜ а̮8Ǟ˷ ˅Ѝ 4 ƀ 

0526087 ӏțۂЩÒÔßøƷǬѧڽ ę4 ؉  ƀ 

0526088 ӏțۂЩÒÔßøƷ ę4 ؉  ԣ 

0526089 ҘٵӏțɪڄזƷǬѧڽ ǦϠ ӷǑ8Ȋє ĺ3 ڹ ƀ 

0526090 ӏțۂЩڄזƷǚҌͧΑ ѣȴĿ 3 ƀ 
 
 
(b) ӏțۂЩǕȮƷƃ 

 
ҩ 4 Ʒǵƃن 

ƃ֙ن˨ ΅� Ƚ� ƃ�    ҾԭȴĿ ن

0528001 ӏțǕȮƷ ǆ˷ ѭ8ɅԳ ؉   

0528002 ӏțÒÔßøЊŸƷ 
җԜ 8͗ڑŢԳ ĺż8مҕ Ʒ8 
ԜɅ Ŕĺ 

  

0528003 ӏțۂЩͦזƃƷ ̣ƇՎ Ƹ8őʓ ١̵   

0528004 ӏɠ<ӏͦƷ Гƣ ֩8ԜӜ Ύͧ   

0528005 ӏțۂЩǕȮƷǬѧşΑĔ ԜɅ Ŕĺ   

0528006 ӏķڽ ˜Ķ ٥ڜ   
 
 
ѓىƃن 

ƃ֙ن˨ ΅� Ƚ� ƃ�  ҾԭȴĿ Ʒ՝ Ʒǵ ن

0528020 ҨǹƝٯΦǕƷ Ӝҕ τ8ν؟ άֽ 3 ƀ 

0528021 ӏțЮػЊŸƷ ֛ێӏ ˀ3 ۄ ƀ 

0528022 ӏțۂЩڄזŸƷ ς۠ ĺЎ 3 ƀ 

0528023 ʝқӏțƃƷ ς۠ ĺЎ8ĶΟ Ԑ8مҕ Ʒ 3 ƀ 

0528024 ӏțۂЩɍǝϧƷ{´£ͧ

Α 
ςʼ ˦8Ѷє 3 ۇ١ ƀ 

0528025 ӏțЮػЊŸƷͧΑ ˺Bك مӐ8֛ێӏ ˀ3 ۄ ƀ 

0528026 ӏɠ<ӏͦӱ˾{´£ͧΑ ԜӜ Ύͧ8ӑԜ Ĥ8ڑГƣ ֩8 
җԜ 8͗ڑƱϿ ̯ϋ 

3 ƀ 



 
 

20 

ƃ֙ن˨ ΅� Ƚ� ƃ�  ҾԭȴĿ Ʒ՝ Ʒǵ ن

0528027 ҄ǦˢזʶƷͧΑ ̣ƇՎ Ƹ8ς۠ ĺЎ8őʓ ١̵ 3 ƀ 

0528028 ӏțۂЩǕȮƷǬѧşΑĕ ԜɅ Ŕĺ8ς۠ ĺЎ 3 ƀ 

0528029 ӏțۂЩǕȮƷٌƤΫʅĔ ŢԳ ĺż8مҕ Ʒ 3 ƀ 

0528030 ӏțǕȮŸƷ єք 8˦ɅԳ ؉ 3 ԣ 

0528031 ӏțЮػƃƷ ŢԳ ĺż 3 ԣ 

0528032 ӏțͦזΦǕƷ ԜɅ Ŕĺ8ςє ˒̯ 3 ԣ 

0528033 ŅӞۂЩЊŸƷ őʓ ١̵ 3 ԣ 

0528034 ӏțǕȮŸƷͧΑ Ŋ ԑ8ڻɅԳ ؉88ן٬ مڭ

̀ҕ ڢЦ 
3 ԣ 

0528035 ɺόƷ ҕϠ 8ڑς ֺո 3 ԣ 

0528036 āúCáÖĆÒĆË{´£ͧΑ Ȗ؟ ЬԿ8ӑԜ Ĥ3 ڑ ԣ 

0528037 ӏțۂЩǕȮƷՃרʇȜ ѣȴĿ 4 ԣ 

0528038 ӏțۂЩǕȮƷٌƤӱ˾Ĕ җԜ ֛ێ8͗ڑӏ ˀ8ۄ˦ȵ ѻ 3 ƀ 

0528039 ӏțۂЩǕȮƷٌƤӱ˾ĕ ǆ˷ ѭ8ӑԜ Ĥ3 ڑ ƀ 

0528040 ӏțۂЩǕȮƷٌƤӱ˾Ė ς۠ ĺЎ8ςųʼ ˧ո8֗ӽ Ǹ8

̀ҕ ڢЦ 
3 ƀ 

0528041 ӏțۂЩǕȮƷͧΑ җԜ ͗ڑ� Җ 3 ԣ 

0528044 ӏțۂЩǕȮƷٌƤΫʅĖ Ŭ̦ ٠ԓ 3 ƀ 

0528043 ӏțۂЩǕȮƷşΑ ѣȴĿ 4 ƀ 

0528045 ЮזҗٮХƃƷ{´£ͧΑ 8ן٬ مڭ˺ BكمӐ8֛ێӏˀ8ۄ

̀ҕ ڢЦ 
4 ƀ 

0528046 ӏțЮҡƷ{´£ͧΑ ǆ˷ ѭ8˺Bك مӐ 4 ƀ 

0528047 ӏțۂЩڄזŸƷşΑ ЭЗ Ħӎ̵8ς۠ ĺЎ 4 ƀ 

0528048 ǦнѫϱƷͧΑĔ őʓ ١̵8ЭЗ Ħӎ̵ 4 ƀ 

0528049 ǦнѫϱƷͧΑĕ űʓ ЦȂ8җԜ 4 ͗ڑ ƀ 

0528050 Ѝǝ ǕȮÒÔßøƷ ɹ۠ ǀ3 ڻ ƀ 

0528051 Ѳη<՝ҦƷ ŢԳ ĺż8ӜĶ ĺ8֗ӽ Ǹ 3 ƀ 

0528053 ïăCáßÊáäÊÔ مҕ Ʒ8Űٌ ȸ̵8ŽԳ ϔա 3 ԣ 

0528054 ǹʵƷǬѧڽ Ԟ Ɠ˒8˦ٔ š 4 ƀ 

0528055 ʛǹʵ<ʛƝٯƷ җԜ 8͗ڑŬ̦ ٠ԓ 4 ƀ 

0528056 ҜоƷ җԜ 8͗ڑςȖ ˧ 4 ƀ 

0528057 ӏțۂЩחͦזмƷ ς ֺո8ʎ ١ա 4 ƀ 

0528058 ˏ҄ӏͦƷ مҕ Ʒ8ԜӜ Ύͧ 4 ƀ 

0528059 ӏɠƷ ӑԜ Ĥ8ڑГƣ ֩ 4 ƀ 

0528060 ƈ̦<öËöƷ ςųʼ ˧ո8֗ӽ Ǹ 4 ƀ 

0528061 ɺόƷͧΑ ̣ƇՎ Ƹ8ς ֺո8ҕϠ 4 ڑ ƀ 

0528062 ӏț̯Ʒ ԜɅ Ŕĺ8җԜ 4 ͗ڑ ԣ 

0528063 ʛЮזƷ ŢԳ ĺż8֛ێӏ ˀ4 ۄ ԣ 

0528064 яӄˢזƷƦڽ ҕϠ 8̣ן٬ مڭ8ڑƇՎ Ƹ 4 ԣ 

 Ŕϋ8ɓԜ ɦ 4 ԣ ؟ЩӏͦƷ Ȗۂ 0528065
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0528066 ЗʀǕȮƷ ̦ͤ ЃР 3 ԣ 

0528067 ոזǟ͋׳ڙғڽ șӹ Ϸ4>3 ؼ ƀ 
 
 
	���x;1UC�

 

ƃ֙ن˨ ΅� Ƚ� ƃ�  ҾԭȴĿ Ʒǵ ن
35616-0001 ͔ɪڰàCÚƖм Ȗڑ  ԣ 

35616-0002 ӏțڄזàCÚƖм ĶΟ Ԑ8˺Գ ɗ8Ӝҕ τ ԣ 

35616-0003 ӏțڄזМƷ ͨʓ Ɠτ8ٌ̦ д ƀ 
35616-0004 ӏțڄזМӍƖм Ŭ̦ Ũ8ؼħƒ ɜҘ8ÍĀC ĄèCá ƀ 

35616-0005 ӇХқڠƷ ӖՎ ǰ ƀ 

35616-0006 ӏțڠƷ ҨȒ׳ 8ן˳г ٠ĺ ԣ 

35616-0007 ӏțڌқڠƷ Ĕ ħƒ ɜҘ ƀ 

35616-0008 ӏțڌқڠƷ ĕ Ͻٌ ˁ ԣ 

35616-0009 ӏțۂЩՎͦזƃƷ ћ ԖЬ ƀ 
35616-0010 Ѳη<՝ҦƷ ŢԳ ĺż8ӜĶ ĺ8֗ӽ Ǹ ƀ 

35616-0013 ҘٵӏțɪڄזƷǬѧڽ ǦϠ ӷǑ8Ȋє ĺڹ ƀ 

35616-0014 ֛ƲۂЩƷǬѧڽ ОԜ а̮8Ǟ˷ ˅Ѝ ƀ 

35616-0015 ӏțۂЩÒÔßøƷǬѧڽ ę ؉ ƀ 

35616-0021 ïăCáßÊáäÊÔ مҕ Ʒ8Űٌ ȸ̵8ŽԳ ϔա ԣ 

35616-0022 ӏț̯Ʒ ԜɅ Ŕĺ8җԜ ͗ڑ ԣ 
35616-0023 ʝқӏțƃƷ ς۠ ĺЎ8مҕ Ʒ8ĶΟ Ԑ ƀ 
35616-1001 ҨǹڄזƷ I ӜԦ ŏͅ ƀ 

35616-2002 ҨǹڄזƷ IV ˺Գ� ɗ8˦ȵ Ьؼ ԣ 

35616-1003 ƝڄזٯƷ I  ֛Һ ǻա8һŇ Μո ԣ 

35616-1004 ƝڄזٯƷ II ů ŔҘڻ ƀ 

35616-1005 ǹʵڠƷ I  ν؟ άֽ ԣ 
35616-1007 ҨǹƝͦזٯƃƷ I ςӑ� Ѓ8ɅԳ� ؉8˦ȵ Ьؼ ƀ 

35616-2008 ҨǹƝͦזٯƃƷ III ĤԜ ĺ8ڻϯύ ʶֽ ԣ 

35616-1008 ŅӞïĀÕöڄזƷ I Ŭ̦ Ũؼ ԣ 

35616-1009 ͘ǹʀڄזƷ I Щٌ Ѓˆ ƀ 

 ƀ ڹЩҿ˾Ʒ I ǦϠ ӷǑ8Ȋє ĺۂ 35616-2013

 Щҿ˾Ʒ II ˳ҕ ˧ ԣۂ 35616-2014
35616-2015 ֛ƲۂЩƷ I ОŊ ӷ͗ ƀ 

35616-2017 ŅӞۂЩͦזƃƷ I Ȗ؟ ЬԿ8̣ƇՎ Ƹ ԣ 

35616-1013 ӏțۂЩÒÔßøƷ ę ؉ ԣ 

35616-1014 ҘٵɪɠЦڽ I őʓ ١̵8Юɋ Ҩٯ ƀ 

 ΦǕƷ ӜĶ ĺ8˺ٌ ̮ٝ ԣͦז 35616-1020

35616-1053 ҨǹƝٯΦǕƷ Ӝҕ� τ8ν؟ άֽ ƀ 
35616-1054 ҨǹƝٯŸƷ ɅԳ ؉ ԣ 
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35616-2025 ӏڄϧƷ ςʼ� ˦ ƀ 

35616-1055 ǹʵƷǬѧڽ Ԟ Ɠ˒8˦ٔ š ƀ 

35616-1057 ʛǹʵ<ʛƝٯƷ җԜ 8͗ڑŬ̦ ٠ԓ ƀ 

35616-1060 ӏțۂЩǕȮЊŸƷ ԜɅ Ŕĺ ƀ 

35616-1022 ӏЌըԺڽ I єλ� Ɂ8Ǧ̖ Ǿ̅ ƀ 

35616-1023 ӏțՎڽ҄ˏ Ϡԧ д8ןƒ Ƹ֩8ӖՎ ǰ ԣ 
35616-1071 ӏțՎÛÀã÷ÊÔ ؟җ ږ ԣ 

35616-1025 ӏțԝ͘ǹƷ ƆԜ Ȓ̮8ЭЗ Ȓ ԣ 

35616-1026 öËöƷ ֗ӽ� Ǹ ԣ 

35616-1027 ƈ̦ƷǬѧڽ ςųʼ ˧ո8ӜԜ ъ8يҨ٥ڑ ر ƀ 

 ҕ Ʒ8̣Ŋ Ԑ ƀم ԺҟßÊáäÊÔת 35616-1028

35616-1029 ӏțăÅĄÓC Ķ ˅̵8ןƒ Ƹ֩ ƀ 
35616-1030 ƝٯԄÛÀã÷ÊÔ Űٌ ȸ̵ ԣ 

35616-1031 ӏɠɠЦЊŸƷ ӑԜ Ĥڑ ԣ 

35616-1033 ӏЌڄזƷ ĶΟ Ԑ8ӜҺ ЬЮ ƀ 

35616-1034 ӏЌ։ЮڄזƷ ȃ� ϶Ά8ԜӜ Ύͧ ԣ 

35616-1063 ʝқӏțǚҌ8ڑ ˦֗ ڽĶ ϻĺ8ϿԜ ١ĺ8Ϡԧ д8 
ŽԳ ϔա8Ťʓ ւ 8ҨȒ׳ 8ן 
ٌ̦ д8ؘ Ү8ϽҺ ϊЍ8̣Ŋ Ԑ 

ƀ 

35616-1040 ЮػʀǕȮɠЦڽ єք ˦ ԣ 

35616-1041 ЮػʀͦזƖмƷ ς ֺո ƀ 

35616-1064 ӏțЮػЊŸƷ ֛ێӏ ˀۄ ƀ 

35616-1065 ӏțЮػƃƷ ŢԳ ĺż ԣ 

35616-1066 ӏțǕȮŸƷ єք 8˦ɅԳ ؉ ԣ 
 ɯ̩ïĄËĀ÷ĆË ӜԦ ʇʭ ƀڰס 35616-2057

35616-2059 ǹʵתԺ٧Ҍڽ I ؟م ϊΎ ƀ 

35616-3001 ҨǹƝٯƃƷՃڽ I ҂Ԝ ϙ ԣ 

35616-2041 ҨǹƝٯƃƷՃڽ V ħԳ ȒՂ ƀ 

35616-3005 ŅӞۂЩƃƷՃڽ I Ӝҕ ЬЍ ƀ 

35616-3006 ŅӞۂЩƃƷՃڽ II Գ؟ ЬΆ ԣ 
35616-3007 ŅӞۂЩƃƷՃڽ III ŇԜȨ ԣ 

35616-3009 ӏțۂЩÒÔßøƃƷՃڽ I Ӝє Ǹ ƀ 

35616-3013 ʝқӏțƃƷՃڽ I ԜӜ ˁ˃ ƀ<ʮ֍ 

35616-3015 ʝқӏțƃƷՃڽ III ȊԜ Ѓʭ ԣ<џ֍ 

35616-3016 ʝқӏțƃƷՃڽ IV ȃ ϶Ά ƀ 

35616-2047 ʝқӏțƃƷՃڽ V ٌ̦ д ԣ<ʮ֍ 
35616-2048 ʝқӏțƃƷՃڽ VI ̦ƃ ɽĺڻ ƀ<џ֍ 

35616-4001 ٌƤӱ˾ͧΑ Ŋ ԑ8ڻħԳ ҺЮ ƀ 

35616-4002 ӏțǚҌͧΑ ֗˦ 8ڑĶ ϻĺ8ϿԜ ١ĺ8Ϡԧ д8

ŽԳ ϔա8Ťʓ ւ 8ٌ̦ д8ؘ Ү8

ؓɻ ʷ8̣ۓŊ Ԑ 

ƀ 



 
 

23 

35616-4009 яӄɯ̩ǶşΑ  ӜԦ ʇʭ ƀΓӜ 

35616-4014 ƃƷŔʱşΑJӏțۂЩƃƷK ÍĀC ĄèCá Ӽ՝ 

35616-5001 ӏțۂЩƃƷכڽ˟Ն Ĕ ѓˊƪȴĿ 2 ՝ǝ 

35616-5002 ӏțۂЩƃƷכڽ˟Ն ĕ ѓˊƪȴĿ 3 ՝ǝ 

35616-5003 
ӏțۂЩƃƷÎĄÈýÁø

Ĕ 
ѓˊƪȴĿ 2 ՝ǝ 

35616-5004 
ӏțۂЩƃƷÎĄÈýÁø

ĕ 
ѓˊƪȴĿ 3 ՝ǝ 

35616-5005 ӏțۂЩƃƷՃרʇȜ Ĕ ѓˊƪȴĿ 2 ՝ǝ 

35616-5006 ӏțۂЩƃƷՃרʇȜ ĕ ѓˊƪȴĿ 3 ՝ǝ 

35616-6001 
ƝهٯҪşΑ^ 
JƝٯ¾ĀÀ¾ĆÔȴĸïĄËĀøƃنK Ŋ ԑ8ڻу̓ ˕͗ Ӽ՝ 

35616-6002 
ƝٯǬѧƃƷ 
JƝٯ¾ĀÀ¾ĆÔȴĸïĄËĀøƃنK Ŋ ԑ8ڻ֛Һ ǻա8у̓ ˕͗ ԣ 

35616-7001 
GCOE ӏț��Ճר˟ȇa 
JGCOE �26/36537�1-0ȴĸ37��6�DƃنK Юɋ Ҩٯ ƀΓӜ 

35616-7002 
GCOE ӏț��˭̏˟ȇ` 
JGCOE �26/36537�1-0ȴĸ37��6�DƃنK J. Kasting ԣΓӜ 

 
 
	���t;]�OF&)(�+�t;wP&)(�+�

 
×÷ãCĂغ ҾԭȴĿ Ʒǵ 

ȿʙԎïĀÕö�СƟCƭ٦˩|µŅӞ«

�D 
Ȋєĺ8ڹĶ Ӽȼ8ςٌْ8̦Ԝҳ8آ

͒Ҳֺֽ8˺єˁ˝8ٌӜֺ˃ 
ƀ 

˚z·ٶ«ڠyEÎĆáĀÊá<îāÝÓ ÍĀCĄèCá ƀ 

ӏțڄזƷى=x«ź}{¯�¹x|? 

Ŭ̦Ũ8ؼȌϕʭ8ʖԜŔԓ8Ȋєĺ8ڹ

˺Գɗ8ОԜа̮8Ԫӽӎʟ8ĶΟԐ8

ۛԅӜ8֛Һǻա8مסՋ̵8һŇΜ

ո 

ƀ 

ŰՐ�Ʒ¥ÐĆÏϖƷ ǆ˷ѭ ƀ 

˚z·ٶ«ڠyEÎĆáĀÊá<îāÝÓ ÍĀCĄèCá ԣ 

ӏțڄזƷى=x«ź}{¯�¹x|? 
Ŭ̦Ũ8ؼћԖЬ8ОŊӷ͗8ЮɋҨ

8ԕٌˀ϶8ן٬مڭ8ۄӏˀ֛ێ8ٯ

̣Ŋڗ١ 
ԣ 

Юػ�ΔЩ»ŅӞ��}� 
őʓ١̵8ЮɋҨ8̣ٯƇՎƸ8ʖԜŔ

ԓ8Ȗ؟Ŕϋ8Ǟ˷˅Ѝ 
ԣ 

ӏțۂЩǕȮƷ ԜɅŔĺ8مҕƷ8ŢԳĺż8җԜ͗ڑ ԣ 
 
Ѻ˩ƃن 

˟ȇҪن ҾԭȴĿ Ʒǵ 

ŅӞ<ۂЩƃƷ�̄џњ ЩٌЃˆ8őʓ١̵8ڣЬ֩8ͩ ȵո͋8 ƀ 
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֥Ӝɦ8ؚԦĺֽ8ГԳْ8Ŭ̦άĺ 

 
 
	�	�vx;��e|UC���UC�%)(��

 
ȴĿغ ˟ȇغ ҨƷغ ͔ǵ Ϳڧ 

̣ƇՎ Ƹ 
ƈЩ۹н�Ǣ«¸·˯ϳÆĆĀĆн=ϛɳת

Ц̘ٱ�´·Ԓãæ̵ڐ�ɠЦ 
ЄʢҨƷ 2012/4 Ö÷ãC 

̀ҕ ڢЦ 

Hydrothermal plume and microbes at Mariana 
trough: Spatical distribution of hydrothermal 
plume and SUP05 thiotrophic plume microbes in 
Mariana hydrothermal region. 

ŰՐƃƷȅΠҨ

Ʒ 
2012/5 Ö÷ãC 

ĶΟ Ԑ Slow earthquakes observation & interpretation 
ÆāíÄĂä¾

˂ƃҨƷ 
2012/6 Ö÷ãC 

Юɋ Ҩٯ áĀĆÓÝáɪƤۂЩ�ѫЦ�ǿʕ 
ԪȩҨƷڄƷɪ

ʇȜƃԕכƷѓ

ˊ 
2012/6 Ö÷ãC 

ǆ˷ ѭ 
ÐĆÏϖ�ɠЦJЮזəΓ�ЦӳK�ӏțÒ

Ôßø 
ɣۖȇΞҨƷ 2012/6 Ճר˟ȇ 

Юɋ Ҩٯ 
ӏț�´y�ЗۂЩ�ŅӞ��¸�µxғ

̐�·�| 
ԪȩڄƃҨƷ 2012/7 Ö÷ãC 

ŢԳ ĺż ҨƷłΓӜ˟ȇMнƞŸ�ǿʕ�ЊŸN Ҩ̶̔ڊҨƷ 2013/7 ΓӜ˟ȇ 

őʓ ١̵ 
Ϭ։<ȻΝͧʑ»Ӽؼ��µ|����ʓ̳

ҘٵɪЩŌ�̴�ŸƷЊŸ 
 ҧ 2012/7 Ö÷ãCכԕڊ˭

Юɋ Ҩٯ ɪƤ|µʊ�Ҙٵɪ�̴ 
JAXA ŅӞƃƷ

ʇȜί 
2012/8 Ö÷ãC 

Юɋ Ҩٯ 
ӏțɟۂЩ�ֲѲǕȮ�ǿʕ�ЊŸ�җٮ

Х 
ǬѧЮזƷʇȜ

ί 
2012/8 Ö÷ãC 

Юɋ Ҩٯ 
Super-Earth �ѫЦ�ΝҤ�ɠЦڽԎĬȇ�

�x� 
͛ѢƃƷʇȜǶ

ˏ 
2012/9 Ö÷ãC 

җԜ ͗ڑ ӏț�ƌȡ|µٺج»ʊНz· 
Ԫȩĵƃ͍ƃҨ

Ʒ 
2008/9 Ճר˟ȇ 

 Ʒڒȱ ۄӏ ˀ֛ێ
؟ҨƷڄכƷ

ЩÒÔۂӏț

ßøƃƷƃ 
2012/9 ΓӜ˟ȇ 

̣ƇՎ Ƹ 
ӏțǕȮɪՃר˟ȇ  IIIJʝқۂЩͦזƃ

Ʒ=חŸ��۹н�ˢזƷ|µҿ·Ҙٵɪ�

 ЊŸƌԉKͦז
ĽϣҨƷ 2012/10 ΓӜ˟ȇ 

̣ƇՎ Ƹ 
ƈЩ۹н|µҿ·ƈЩǦн�ՃӪۂ�Щז

ͦЊŸ 
ĽϣҨƷ 2012/10 Ö÷ãC 

֛Һ ǻա ӏțۂЩƃƷՃר˟ȇ 3 ȩԟҨƷ 2012/11 ΓӜ˟ȇ 

Юɋ Ҩٯ ӏțɟۂЩ�ֲѲǕȮ�ǿʕ�ЊŸ8җٮХ JAMSTEC 2012/11 Ö÷ãC 
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Ŭ̦ Ũؼ 
Ҙ͘ٵǹǀԺ�ǿʕ=ÛÀãú<՜ҝڌ<͘

ҋׄϠ 
ɈΌ̨ȽҨƷ 2013/2 Ö÷ãC 

ĶΟԐ 
The mechanism and spatial variation of slow 
earthquakes 

ÆāíÄĂä¾

ҨƷèCÊăC

ˎ 
2013/3 Ö÷ãC 

 
 
 

��OF<~�

�


���xB8�6;UW�

�

<ӏțŴӉŸ٧Ҍ�˦аԠŸ�ʽ��Ɲٯ˸˩ѲúàĂ�ơ։ 
ǹʵתԺ»��®��·ҨǹƝٯѹʪ̘ٱ»˚z·Ϡ�8ƝـЗŴ°˸˩ѲЁԠ�Ьư�̃

ʗ�ֻ֫ٳžɶ�w·9؟՝Ԡ�8Ηٺ˄�̭º¸�~� Mellor-Yamada (Ħˣ M01) �˸˩

ѲúàĂ���ƛ֓ڜ�w· Nakanishi and Niino (Ħˣ NN09) �˸˩Ѳúà Ă»ƝٯҨΦǕ

úàĂ�ѫ¬˱¬8ƀǺ�{�·ʗͧԎ�ҧ�yūڠ�àCÚ°8ԣǺ�Ɲکـȍ°

ūڠ�àCÚ»٩z�͔�8ͯژ���´y�˽į}Ю�·|»ϝ̌�ӱ§�9ɯ̩ڟķ��

��ؗҘٯן»ͷ�ҝϞ��8Зן�ɯ̩Ƭ̵ǝƵ�țְ́ـϠ 120V- 160VE80V- 40VN � 
0.1VS 0.1V8��Ƥ҆�Ǚ°|�҂Ž�·¯����9ĺ8ţӷʽ�� 45 ăñĂ��8

��ɯ̩Ƭ̵ǝƵ»ƝּـɅ� 5m8ЁƝ� 250m �щԂ��9�µ�8Ɲـ�{�·ȮƟϩ

ɼ���8ǹϞӨӳǵ̃ƖмïĄÓÂÊá JRA-25 �´· 1.25VǝƵ<6 ͔ǝإ�ƝϠҎ8

ƝϠǹŴ8ˣЗ8֛ͥ8ŷʽ~Ӄը<ӳըíĀÝÊÔ»͔ǝ<ɍǝʽ�њɠǝ��٩z�9  
��МӍͧʑ�ɺƅ8ūڠ{´£Ɲکـȍ�ź¸�ҝ��¯ NN09 úàĂ»ٱx�Ϥ˩�

} M01 úàĂ»ٱx�Ϥ˩�֛§�˸˩Ѳ}´¶Ё�«�։Ҷ�8�¸���ƝـЗŴ}´

¶Ԁŷ�·��}͙�¸�9«�8���~� ARGO àCÚ�´·ͧ̏�ЗŴţӷ׀ח� 
NN09 úàĂ»ٱx�ɯ̩ɺƅ�֡Ϧ�´�˩ӓ��x·��}ؼµ|����9�����8

ҧ�ҝ�·˸˩Ѳ�ūԯ�¬�µ�8ԣǺ�˸˩Ѳ։Ҷ�xyӳǵǝ�º�·Ò÷ýăC

ÒÿĆ�{x�¯ NN09 úàĂ} M01 úàĂ´¶ٙ¸�éíÄCöĆÔ»։ǲ�·��»ؼ

 ��x·9͙�ڛ
�

<ӲЁƝڌپ�˦аԠéĀùÚā×CÒÿĆ���ѫ˱¬�´·Ͻ��ЁѲΦǕҁ�ԇ͙ 
2012 ՝ 7 ɻ{´£ 9 ɻ�˝��ǚҌ�8ҧ�ŎȺ°ЁƝڌپɯ8®��ͣך�ɯƐӼ¶�

̼ͧ�·��}�~�8Ɩм�֫ڌپ�ٳàCÚ}ͺ�~�|����8؟՝Ԡ�8ͷ�М

Ӎͧʑ»ӜϺ�ʇȜ»Њ®�9ɌқԎ��8ןׯ׃˞ՎըϤ»ѫ¬˱¼�ţӷ_͕ʒ�МӍ

úàĂՎ�8ӯ͝ڌҎ8ƝԄӏɠ�ŧՇ�ЗןըМ8ЦѲ�Ȱ�»ٮBת�Ÿ��8ӯ͝ڌ�

ӲЁƝ�{�·ƝԄӏɠ��ѹʪ̘ڪ��´�ٱǿ�¸�ՎΚڠըןׯ׃���˞ՎըϤ

��ѹʪǐϑ»ӷц̃ʗ�·���´¶ÃåĂÉÇĻډ�ţӷ׀ח»ϝ̌�ӱ§�9 
��ɺƅ8ӲЁƝ�ƝԄӏɠϠ��Վը�ūԯ}_͕ط��ʒéĀùCÚ Te=U0/ďl8

N*=N/ď [U0: ӯڌ�ϼ8בl: ƝԄӏɠ�ЗןÔÌCĂ8N: ƝԄɅ؎��ׄڠΉըМ8ď: ӯ
͝ΉըМ] »ٱx·���´��8Internal Tide, Evanescent Wave, Partial Quasi-Steady Wave, 
Quasi-Steady Wave �aڠ��ƷăÓCøڧח��~·��»ư՛��9�µ�8ӯ͝ڌ}Ȱ�

ը} Partial Quasi-Steady Wave ° Quasi-Steady Wave �����·�8ǿ�¸·Վڪ8¶�

ӲЁƝ�ƝԄӏɠϠ�{�·ÃåĂÉÇĻډ�Ҩ~�8��ʔЙÔÌCĂ�¯�8Ǵғ�Ɲ
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ԄȮƟ˸˩�éĀùÚā×CÒÿĆ(St. Laurent et al.,2002)�´·٧Ӎ�Ҩ~ڇۈ����«

x8ƝԄӏɠϠ�{�·ÃåĂÉÇĻڞ�ʊо¯¶�Ҩ~�˽į}Ю���«y��}ؼµ

|����9 
 

<ǹʵÒÔßø�{�·ҨǹΚڠը�ӷц<ǝцʹƅ�ʇȜ 
ΚڠըՃХ»Ьư�ֲʗ�·éĀùÚā×CÒÿĆ�ơ։�֫ٳ�ҋտϩɼ»٩z·�®�

Κڠը�ӷцʹƅ8ǝцʹƅ�ɌқԎ|�ԂڞԎִҁ»8˦ƖҁҨΦǕúàĂ(GCM)8˦Ɩҁ

ŕЩǚҌ8ŸƷǹʵúàĂ(CCM)Ԯ�ҨڞàCÚ»Ɋ̭�8Ɩن«��·�ؼԎ���8˳՝

Ԡ�Ճ�Ħŷ�ʇȜ»˝��9 
(1) ˦ƖҁҨǹҨΦǕúàĂÒ÷ýăCÒÿĆàCÚ»ٱx�ΚڠըǀԺԠ�ǺъתŸ�Ɩ

м=̚՝Ԡ˚ĥ��Ͻ��ΚڠըŋԺڞíĀÝÊÔЖԂ»˦ƖҁúàĂàCÚ�ԏ�8ٱ

ΚڠըǀԺԠ�ǺъתŸ»Ɩм��9��ɺƅ8Ηٺ´�ʇȜ�¸�~�ը�ÃåĂÉC�

֫��¯Ьư�ΚڠըǀԺԠ»ֲ���x�x��8�¸�ʝٝĨѹҎԠ�ǺъתŸ�ǿŀ

�·��}º|��9«�8ΚڠըǀԺԠ�ƀ�Ę՜ҟķ�ԣ�Ӝ˦ĲԠķ�ȿҨ��¶8

Σ8Ώ��ȿς��·��8��ʓŀ��¸«�˚zµ¸�~ן�Ɂ�´·í¿ĂÚāĆ

Ë´¶¯8Κڠը�։Юʕ�Ȱ��ǺъתŸ�w·��¯��9|ח 
(2) ӏțƗԙ�ЗןЦח�ǿŀ�·ÎāÅāڔ˚«ڠ���~�ΚڠըՃХ=ӼϦ˚zµ¸�x

�xӏțƗԙ�ЗןЦח�ǿŀ�·ÎāÅāڠ(fH �Ԏڽڄ«Ÿת�ըՃХڠΚ·´�(ڠ

ӱ§�9ը�ՃХ»ǽΡ�·שըǞɚ͟<̧חǞɚ͟»ԽΟ�8ըМ<ΉըМɍǝ�{�·

��9͙«��·~�ؼ�èĀĆÔ|µыڠ«~ķ�{x��8ţӷəҎԠ�ʽڟ�¸�¸�

«�8fH Ԏ�ʊΟ�8ʗͧҨڽڄ«��·�Ҋը}ғ̐״�ķڟw·�ĤԂԠ�Ԁx{ڠ

ǹ�àCÚƖм»˝��8��ғ̐»ư՛��9ʇȜЦƅ�8˭ՎƷƕ�Җ8˭̏ҌӏƷ<

ӏțڄזƷڳ˩Ѻƕ(˪)8ҩ 13 Ɨ MST ăCÛCąCÊÒÿÝï(Յ)�։ֲ��9 
�

<ՑȿϋھǬӏҨɟҨǹăCÛCɯƐ 
ՑȿϋھǬӏҨɟҨǹăCÛCJPANSY ăCÛCK�ҩ 53 ͕ՑȿӏķǚҌҥ�´·ӱШ»

Њ®8aɻب|µ 1/4 ÒÔßø��ŋٱ}žդ��¶8Ǵ�ʗϪ�{x�Ցȿ̄Ҩ�ҨǹăC

ÛC����9ÒÔßøӱШ��»˝x�}µ8ҝڌʀ<ЦѲʀ<Ӝǝʀ�{�·՝ǝ»Ӽ�

ǚҌ�¸8ѣțŌƖҁ{��҄ˏ�ڌґǚҌ»̼ͧ��9îāÑCâ͔��ՃӪԎ�ţӷڳ�

МӍúàĂ���֛ƲʇȜ»̼ͧ��9ïăÔāāCÔ»˝y��¯�8˭̏Ʒƕ��ψҠ˟

ş���Цƅ»�8»��9ˬՑȿ�ƀ»ɲz8ҝڌʀ<ЦѲʀǚҌٱם���ȿӜǝʀƀ

ǺÃÎC(PMSE)ڳ�ґǚҌ»̼ͧӜ��9ȰxÃÎC}Ϸ�¸�{¶8MF<HF ăCÛC�

´·Ӝǝʀ<ŷ՜ʀǚҌ��Ի͔àCÚ}Әо�¸�9 
�

<Ԫ¾Ó¾�Ã¾ĄÙĂ�Ժҡ���ӷц<ǝцʹƅ 
Ԫ¾Ó¾�{�·ЍĮԎ�Ã¾ĄÙĂJҨǹӜ�̵ׄڐ֦·�٣K�҂Ҩ�´·8ǹʵŎȺ

}Ȱ�ʄ՞�¸�x·9؟ʇȜ��ҩĺ�8ʁ ȕΈХÃ¾ĄÙĂ�w·îĀÝÊÆCôĆJBCK
�˸˩Ϫҡת���ԺïĄÖÔ»ֲ�ٵʗ��МӍúàĂ»ơ։��9��úàĂ��Ã¾Ą

ÙĂڐ�ɡ��¯� BC ���͡���¢y¯«֛˩˸ڞͦ� 2 ͕ʒ�ëĆ�´¶Ã¾ĄÙ

Ă»ֲʗ�8��ȻΝ<ȻΓƌԉ»ٵ�ɯ̩�·¯��w·9��úàĂ»ΣǺ�Ԫ¾Ó¾�

ԏ8¶´���·�ٱΗٺ� BC �˸˩Ϫҡ»˚ڔ��xúàĂ� BC �ͥХӸӛڞ�ʶȕΈڞ

»�¯�ƌҨֳŻ��x·��}͙�¸�9؟ʇȜ��ҩՕ�8��´y� BC �˸˩Ϫҡ�

�¦�8ѦЗХ|µЈЗХٱŸ»ǘĭԎ��|ֲʗ�~�xËĄCèĂת BC �Ÿ»ֲʗת�

·éĀùÚā×CÒÿĆ»ơ։��9��éĀùÚā×CÒÿĆ����ËĄCèĂúàĂ�

{x�¯̇ٱ�¸�x·9؟ʇȜ��ҩ̣�8Ã¾ĄÙĂ�Ō֦ڄזŎȺ»˛ɍǶǚҌ�´¶
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ӱ§�9��ɺƅ8ŮƝ<ԪÒãƝ�Ō֦ڞڄז}Ã¾ĄÙĂ�ŎȺ»��x·��»ӷц

ǚҌ�´¶ή®�ͧϜ��9«��µ�гҘٯן��ԪҘٯן��į�¶8˯ӯ�xyӉ|x

ƝֲـŴԠ�´¶Ã¾ĄÙĂ�Ō֦ڄזŎȺ}תԺ»��x·��}ؼµ|����9؟ʇ

Ȝ��ҩ̱�8�¸µ�Ã¾ĄÙĂ�։Юʕ°ƪͿÃ¾ĄÙĂïĄÖÔ�Ǯ٩»ֳŻ�·�®

�8ÚËּ~�МӍúàĂ»ơ։��9 
�

<ҨгٯäCäÿʗϞ�٧ҌʇȜ 
�¸«�ԪȩҨƷҨƷłڄƷɪʇȜƃӏțۂЩƃƷѓˊҨǹƝٯƃƷ˟́�ơ։»ґ��~

�ҨǹƝٯɺ˩úàĂJUTCMK»¯��Ǻъٱ٧�úàĂ»ˏӕ�8¾ĆÐĆîĂ٧Ҍͧ

ʑ»˝y�®�8«�8ήǵӍàCÚ»̘Ц��9ɌқԎ��8ƝـЗŴ»ǚҌàCÚJפ˭

�ƝٯҨǹȾ�ƝـЗŴàCÚK�Ȱ�Ǚھ���}µ8ҨǹƝٯɺ˩úàĂ»ÔìĆ¾Ýï

�85 ʚ�ήǵӍàCÚ»̘Ц��9��ͺ�8ÃĂäCäÿEՑϼԺ�٧ҌаԠ�СƟ

^Ĩ»ʧ·ҨǹƝٯɺ˩úàĂJSINTEX-FK�µ¸�x·ͺ�Ի��w¶8Ҙٯן°ÀĆ

â�٧ٯҌ�Ҩ~�Цʸ»Έ®�~�x·��8��ͺ��9ٱ̇« 
͕�8�¸µ�ήǵӍàCÚ»ٱx81982 ՝|µʗ̐«�� 18487810 ɻ� 1 »٧Ҍơ

̳���8^՝я«��٧ҌͧʑJήǵϩɼ�į�· 5 ʚ�¾ĆÐĆîĂͧʑK»ҨǹƝٯ

ɺ˩úàĂJUTCMK�˝��9��¾ĆÐĆîĂ٧Ҍͧʑɺƅ»Ɩм�8ҨгٯäCäÿʗ

Ϟ»���µx�я˝͔ǝ»¯��٧Ҍ�~·�|»ӱ§�9ɌқԎ��8ҨгٯäCäÿʗ

Ϟ�Ȱ�»ֲ�̺М����8˄ٱ�xµ¸�x· Atl3 ̺МJ0V-20VW, 4VN-4VS �ƝـЗ

Ŵש˽K»ٱx8٧Ҍ�¸� Atl3 ̺М�ǚҌàCÚ� Atl3 ̺М�ѹǞɚМ»Ț®8ǚҌàCÚ

� Atl3 ̺М�͛ʟѹǞɚМ�֛Ʋ�·���´¶8٧ҌаԠ»ֳŻ��9Ǻъ٧�ʇȜٌח

��8ѹǞɚМ} 0.6 ĦϠw·Ϥ˩�٧Ҍžդ�w·��·}8��ǬΨ�ӈ�·�8̄ Ҩ 2 Ĉ

ɻя«�٧Ҍžդ�w·��}͙�¸�9" 
 

<ǹʵתԺ٧Ҍ�¾íāÆՑ�{�·ūٱ 
¾íāÆՑ�8͛Ѣ�Ȱ�ĩғ��Ю̨ɠҡ»���{¶8ǹʵתԺāÔÊ�ҝ��ȿ®

�лͶ�w·9įϦǹϞ�y֞ƥ»ɱʔ�·�®8Ց¾íāÆȬ��8˭ھҨǹƝٯɺ˩ú

àĂ�Ǭ�x�ǹʵתԺ٧ҌȅΠ�ʽϠ}ȋɃ�ƋҪ����x·9���8؟ïĄÓÂÊá

��8¾íāÆՑ�{�·ǕȮهҪ�ԏٱžդ�Ǻъǹʵ٧ҌÒÔßø�դڠ�ȰŸ»̺ن

 ՝Ԡ�Ձµ¸�ͷ�ʇȜЦƅ�8Ħŷ�Ӽ¶�w·9؟��9
(1) ҨǹƝٯɺ˩úàĂJUTCMK»ٱx�ǒԠͧʑ�´¶Ę՜ҟÛÀõCĂúCâʗϞ�Җ�

ǹʵתԺúCâ�Ǟɚ��x�ӱ§���¹8ÃĂäCäÿEՑϼԺ°ՑȿΉȿըԺԮ�

Җ�ǹʵתԺʗϞ}8Ę՜ҟ˦ǹĠ�ɫ՝תԺ�ŎȺ»٩z·���´��8Ę՜ҟÛÀ

õCĂúCâʗϞ»։Ю���x·��}ؼµ|����9 
(2) ¾íāÆՑ�АҨ�֞ƥ»¯�µ�ÐÀÊĄĆ�։ЮϤί�¯w·ÀĆâٯ՜ҟķՑг

«�ÖCÒÂĂâCø�̃ʗХ IPCCҩ 5͕ăõCá�̭ٱ�¸·ِ 30�ɺ˩úàĂàC

Ú�´��ӱ§�9��ɺƅ8ÀĆâúĆÔCĆ|µÅCÔáĀā¾úĆÔCĆ�ўİ�·

̏�։Ю�·уԿÀĆâٯϠ�г»̃ʗ�·��}Κٳ�w·��}º|��9 
(3) �¸«��˝º¸�˦ƖҁԠҨǹƝٯɺ˩úàĂJSINTEX-FK�´· 1982 ՝|µʗ̐«�

�¾ĆÐĆîĂ٧Ҍͧʑɺƅ�Ɩм»˝x8٧ҌžդХ�ֳŻ»˝��9Ę՜ҟÛÀõCĂ

úCâʗϞ�81 ɻ�̄¯։Ҷ�·��|µ8źĈɻџ|µ 1 ɻ�Ę՜ҟÛÀõCĂúCâ

ʗϞ�Ϫҡ»ѹǞɚМ 0.6 ĦϠ�٧Ҍ�~·|»ӱ§���¹8ՑÀĆâٯ��x��82 Ĉ

ɻџ� 11 ɻ|µ٧Ҍ�~8ՑҨгٯ��x��85 Ĉɻџ� 8 ɻ|µ٧Ҍ�~·��}͙

�¸�9 
�
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<ѣțŌƖҁǹʵɯ̩ͧʗ�ʽ��МӍɯ̩�˦ԠŸ 
ZM-grid ��їЗúàĂ��x�ˍ�·˦аԠŸ»Њ®·��¯�8�¸«��Цƅٱ̇«

��xכڽ�Ÿ»��®�9џ՝Ԡ�ơ։��Ь 20 �қƬ̵�ҝ��˦аԠ<˦ƖҁԠـ

Piecewise Parabolic Method (PPM )»ƫө�·Ͻͺ�Ǟ�·פ{כڽ˭ǹϞƷƕ� ͉כڽ

Monthly Weather Review �ڄ<ɤ̎�¸�9«�82 ͕ǞМ»ٱڀ��Ƭ̵Վת�М׀ח»̃

ˏӕ�· 3 ͕аԠ<4 ͕аԠ�ϽİڌÔÈCø��x�¯ Monthly Weather Review ˖Ԩ«כڽ�

̈¬�w·9ZM-grid ��˦Ԡ» 6 Ʊɠ�ӜϺ�Ԃȇ�8ҎԠ» 6 Ʊɠ�ӴԚ�Ԃȇ�·}8

6 ƱɠӴԚ��ɛ~ˤ�аԠ}ĩѢ���ֻΖח�w¶8ÎāÅāˤ�ЗןǹĠɛԠˤ�èĀ

ĆÔ�ժ¸}ʓŀ ����Ȅڌ�¸}ǿ�·هҪ}̫��x·9���8�¸«��њɠՎѵ

�Ǭ������82 ͕ǞМ»ٱڀ��ǹĠ(їЗúàĂ��˦Ԡ)׀ח»̃ˏӕ�·ͺ»

˚ĥ��9˳«����¹8ïĄËĀø�ͧѾه�Ҫ}̫��{¶8ѳԂ��x�аԠ»ҶЦ

�~�x�x�®8ïĄËĀø�ƛڜ»Њ®�x·9«�8�¸«��ˏӕ��ïĄËĀø�

�ȩÎĆìýCÚ° FX10 �´y�ÔÆĀCɟ�ɯ̩Ƕ�ɯ̩ʹډ}ֻΖח�w·�xyهҪ

Ÿ¾ĂÏāÕø�̃ʅԴ»˝y��8ïĄËڰס°µ|�����®8ɯ̩¾ĂÏāÕøؼ{

Āøѣқ�̃ˏӕ»Њ®�{¶8��ɺƅ8חڰס���Ҩב�ɯ̩ʹډ�ʽϠ»ҶЦ��9 
�

�


���2}�p6;UW�

�

<ŅӞњתХϛɳը�{�·̵ڐŽҎ�͘Ϥ҂ב 
ӲϽЩ̫ƨϛɳը»̳®��·ԕқϛɳը��ϛɳը�ŽҎ�¸�ŅӞњ�֎̘ٱ�´��

ϛɳը�ˏ҄}תХ»�·ŅӞњתХϛɳը}Κٳ��·žդХ}̺ԍ�¸�x·9�¸�

֞ŽҎ̵ڐ�ÔòÊáĂ}ϛɳըת�Х�´��ŎȺ»�8ˍ���¸�´̵ڐ��ŽҎʹ

�ʽϠ�·Ь�í¿CâèÝÊǶˏ}Թ�žդХ}w·�®�w·9ĺ�8ƎB�̄Ʌ{ډ

ʇȜ��éĂÐC�ΐӄϛɳը�ʊµ¸·´y�ѹҝڽԎϛɳը�{x�Ҩϼב�ԝ͘ը}

͛։Ԏڪ�ǿ�¸8Ϡڌ�ïĀÕö��Ȱx֡њɠѹʪ̘ٱ»Ӽ��Իٮ�ϛɳըˏ҄ת�Х

}ǿ�·��}؟����9~��|ח՝Ԡ�8´¶˄x͆Ԛ|µתХϛɳը�ˏ҄�ӛن�

�ʇȜ»Њ®�9 Ͻ��ơ։��ѹҝڽԎ 2 x�8˦ҎƗԙ�·éٱ«қÒ÷ýăCÒÿĆڌ

ĂÐC�´ڪ��ǿ�¸�ԝ͘ڌқըԺ»yéĂÐCӜ�ΐӄϛɳը�МӍÒ÷ýăC

ÒÿĆ»˝y���Цʸ��9�¸�´��,éĂÐC�ƗԙΉըМ}ΐӄϛɳը�{�·ʝٝ

ïĀÕöΉըМ´¶¯˦Ήը�Ϥ˩��ϠΡ�´y�ԝ͘ըڪ�ǿ}ǿ�¶8ڪǿ�¸�ԝ͘

ը�ӲŶҎ�Ϡڌ�ԛ�8̧Ļ»Ӽ��ϠڌïĀÕö�ȰxŽ՜{´£ʔҎ»Ł~ǿ���

�ƾ»ƅُ�ٮХϛɳը�{�·ŅӞњ�Իתԝ͘ը}ŅӞњב��9���8Ҩϼ|ח{�

�ʽ~�ԛէڌǿ�¸�ԝ͘ը�ήǵ��ŷڪ�µ|���9 ҈�8ϛɳը�{xؼ«���

�x·}8ذԠϨپ̧��´�پ�¸·���Ϡڌ�ј¬Ο�8תХ»Ł~ǿ��9�¸�Ņ

Ӟњ}̧پ»��}µϠڌ¦ƫ̧�8Ϡת�ڌХ»Ł~ǿ��ƌԉ�ˮ͏��x·9ŅӞњ

Ԏϛڽƅ}ѹҝʹ�ٮ�ʽϠ}͙˻�¸�x·}8ԻډʹŽҎ̵ڐ·´�Хת��Хϛɳըת

ɳըת�Х�¯ǿ�·|�y|�ҨתȷثЁx˳ʮ�ƋҪ�w·9 
 

<ɆЩ<ӏțҨǹŸƷ<ڠƷƌԉ�ʇȜ 
(1) ɆЩҿ˾Ƕԩ̎уƤÆùĀ�´·ǚҌ 

ͷٳҌǫ�¢���w· 1Ďm ÆùĀ»Ҿԭ9ҿ˾Ƕ� 2010 ՝ 12 ɻ�ɆЩΉƗȀԿԨ�

ͣծ���«��}8ÆùĀ�ҘٵΉƗȀԿϠ|µςǼف�}µ¯ɆЩǚҌ»ɬґ���8

2015 ՝̃�بԨ»ʊНz�Ψ֤»ґ��x·9̃Ԩ<ǚҌơ̳}�~¸ 8Ō�̟ҁ|

µ�Ϥ��ǹϞéĀùÚ»Ԃ�8ڞӳ՝�Տ�w·ҨǹӲƗԙЮЦǶˏ�Ɩ�9̺ن«ؼ 
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(2) ɆЩҨǹӏϠǚҌ 
çąÀ<öÁãÌ¾̦Ӵ� NASA<IRTF 3m ȹ»ٱx81.7Ďm ķ{´£ 2.3Ďm ķ�Ձ�

�ɆЩӡـÔòÊáĂ|µ�JƌȡǚҌڨ��x)� ˦Ԡ 60km �{�·ҨǹըԺ»ӠΟ�·͈

¬�Цʸ�8��ɆЩŌӜ�{�·ԛէ»Ȉכڽ��ڽ� ICARUS ͉�։ֲ�¸�9«�82012
՝ 7 ɻ�¯ًـ�Ҩǹʶ�ӡ̪�ـѪԻĨқ֛»ҝϞ���ǚҌ»˝��9 

(3) ŭΌ�ɆЩҿ˾Ƕ Venus Express àCÚٱڀ� 
͛џ�àCÚʕ»� �ͣ���«���®82006 ՝ĦٺàCÚՁɬґӜח�ʶѾӒ

SOIR/SPICAV �ÜCø�ȭӱ�8ҨǹѫЦ<Ōˏ҄�ʇȜ»Њ®�x·92012 ՝Ԡ��ŌѲ

Ϡ»Ҿԭ��łЮ» SOIR ÜCø؟�ȣîāýÝÖĂ�թʍ��ϧΈΓ<ʇȜ�w�µ�

�9ʗ̐�Ϡ¯°Ѳ»ßCö�ո̲כڽ»Ψ֤Ӝ9 
 

<ήǵҘٵɪ̯�ǍЦ»̺ن�� 
�ӜͦזʇȜɯƐ��۹н؟ Al-Mg ՝Ҧ� Mn-Cr ՝Ҧ»֛Ʋ��_cAl }Ҙٵɪ�ĺٮ�

ن«�ǍЦ̯گ�ɪٵԎ��8̄ΐԎ��ήǵҘن��x�|�y|»ư|®·��»ͷ׀ח

̺��x·9˳՝Ԡ�ͷ�ͧр�8Mn-Cr ՝ҦҌԂ�ְΨ͈ڙ»̘Ц�����w·9ϠΡ�

�¼־�ʇȜ��ÃÀÎĆâĀÀá�՝ҦҌԂ»˝y}8��ҌԂҝϞ�Ԓ؟Ԏ��®�8ن

ÅāëĆ�8��ÅāëĆӜ� Mn/Cr ֛�8Cr �ԻĨқ֛»Օ͕ÀÅĆͦחڞмɯ�ҌԂ�·

���´¶8՝Ҧ»ɷԂ�·9��̏ Mn/Cr ֛�ҌԂ����֛}~�¼�º|��ְΨ͈ڙ

Ц�˴Ք�̘Ƚ�8�¸�¨�¼��͔ǝ»֟°��9˴Ք̘�ڙ�w·9��ְΨ͈ٳ֫{

8w«¶̪ŸԎ��·�̪ŸԒ{�ٳ֫{�Ԓ��¼�ÅāëĆ»̘·��̪ŸԎǕȮٟڄ�

}мΟ�8Cr }¶����·ɛʽ}w·�®�w·9؟ʇȜ��8ԏх�íĀÝÊÔ»̭ٱ

�·���´¶8֛ ƲԎԀŴ�ѫЦ�Ɂĺ�8Ҩ~�ÅāëĆɺό}Ձµ¸·��»ư՛��9

�¸�Җ���Ձµ¸�xӳί�w·9 
«�8ҌԂҝϞ�ÃÀÎĆâĀÀá��� NWA6693 �xyÃÀÎĆâĀÀá»Ψ֤��9

��Ӝ�� Fa#}̄Ҩ� 66 ԉԠ�Ԓ��¼�ÅāëĆ}w¶8���� Cr �ʅΟ�~�xԉ

Ԡ�|��{µ�8Mn/Cr ֛}Ҩ~�՝ҦҌԂ�ԏ��x·��»ư՛��9«�ӳн¯ғ

̐��{¶ Al-Mg ɪ�՝ҦҌԂ¯ʓڄԎ�žդ�w·��}Ɩ��x·9«� Pb-Pb ՝Ҧ�

4563Ma ԉԠ8¶}�¸�ˬ�Mn-Cr ՝Ҧ»Ț®·��Ζח�¨�ʛx՝Ҧ»͓��x·��

}Ɩ��x·�®8؟ʇȜن�ԎҶЦ��®�̄ԏ�͈ڙ»Ձµ¸��˚z�x·9 
 

<Օ͕ÀÅĆͦחڞм�´·ήǵҘٵɪͦז�ЊŸ�Ǟ�·ʇȜ 
 ՝Ԡ�88{´£ (2)»{����9؟

(1) öCÜØĆ۹н|µڇח��êôãÀáזٝ�ԻĨқԎʇȜ 
öËåÒÁø(Mg)�Ҩ~�ͦڞĩғԻĨқרחJč25Mg } 50 éC÷Ă�Ҷ�·K»͙�

�։ʊ�(MC037_«זٝ {´£ MC040)8��ǿʕ<ɠЦϩɼ»ӱ§·�®8Օ͕ÀÅĆ

8¯�ͯژм»{����9��ɺƅ8חx�ϝ̌�Mg, Ca, Ti�ԻĨқٱ«мɯ(SIMS)חڞͦ

(a) Mg ԻĨқ֛}Ҩ~�ͦ�8͙«רחڞ(b) 26Al ǿʕ�ƌϢ 26Mg }¨�¼�ʊµ¸�x8

(c) 48Ca {´£ 50Ti ·�ԻĨқįϦ»͓�8�xyՃӪ»͙�8xº²ڛؼ� FUN �זٝ

ҏ�·��}��9���8ؼҖ� FUN �ʊµ¸�xǦнƷԎՃӪ»͓��{¶8זٝ

ҘٵɪɠЦ̄ήǵͦז�ЊŸ»ӎ·Ϡ�ǾΚ�͈ڙ�w·��}º|��9_זٝ��Ӝ�

ʊ�|��ӲՔǲ։Х�Ɇҏ̵֦ڐ� SEM-EDS м»{��x8��ѫЦ�Ϭ։Ò÷ýăCח

ÒÿĆ�ɺƅ»֛Ʋ��9��ɺƅ81600 ԠĦϠ�˦Ŵ��Ϭ։ЮЦז�Ш˩Ԏ�w·��

}͙�¸�9 
(2) ήǵҘٵɪ�{�·ЈԒʒѪרח��Ǟ�·ʇȜ 

պɆҐʒѪ»Ǣҗ��ЈԒХʒѪ��x�8SIMS �´·Ԃחڞм�Ǭѧͧʑ»{���
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�9Ԓ}ͷқ�ЈԒХʒѪ»֦ڞ�Ǣ̘͛�˩Ɇ͈ڙМʚ»ְΨ͈ٱ���ڙx8ĺ͕ÀÅ

Ć}̪Ѫ(O-)ëCø8Օ͕ÀÅĆ}ٵÀÅĆ�xy SIMS мϩɼ��MѹҝǒԠɚМN»җח

��ЈԒʒѪ��x�Ț®�9«�8ͧ̏�۹н͈���8ڙY-81020 ۹н(CO3.05)Ӝ�ÎĆ

âĂCĂՎ�Ɇҏ̵ڐ��x� SIMS �·ʒѪ}ʅΟžդ�wڞм»͈¬8җ��ЈԒХ֦ח

�»ư՛��9 
 

<ͫʔЙ»˚ڔ��ѹҝڽԎïĀÕöÒCá�ԺڠƷ̵ڐ�ŽҎ 
Ҙٵɪ{´£ŅӞ�ǿ~�x·˦ÃåĂÉCïĀÕöʗϞJڨz 8ÅCĄĀÐîÔáCø8

Ҙٵíă¾8Ҙٵ<éĂÐC8ˣӛř֚8͘ǹĂCï8ŅӞÓÂÝá��K»8Ѫƌԉ�

Ɩ�·ȴĸʇȜ»Ԗơ��x·9ŅӞ��ĺ֕�8˦Ŵǰջ�ïĀÕöڄ«Ʒڠ����Ժם

Ɂٟ͛˝ԉ}ՃӪԎ�ÔÌCĂÐÀÕ�֛§�źɵ¯Ҩ~�8ҎԠן�x·�®8¸��ت�

Ԏ�ǚҌ�¸·9֡՜Ԏ˦ÃåĂׯ׃{׀ח՜Ԏ֡����׀חǞМ�öÝÊÔÁÂĂ׀ח

ÉC̵ڐ�ɠЦ�8ԕқѣқ�ˏ҄ɠЦ°ЊŸ»ڄƖ�·�Ի͔�8��ɪ�ïĀÕöԺڠƷ

°÷ÊĄѪƌԉڄ�Ɩ}֫ٳ�w·9؟՝Ԡ�ͷ�ʇȜǀԺ�8Ħŷ��{¶�w·9 
Ò÷ýڽڄ�҄ˏ¸�֡њɠϛɳը«ٱ̘֎�̵ڐϛՈϛɳը�{�·˦ÃåĂÉCط (1)

ăCÒÿĆʇȜ=ϛɳը»ˏЦ�·ÇÔ�Žz�ŅӞњ»ՃӪּ�·ѹҝڽԎ˦ŴÇÔЦח

»Žz� 2 zµ¸�x˚ٺΗ{ډʹ�8ŅӞњ�ŽҎڽқɅ͏�ϛɳըˏ҄�ĤԂХ»Ȉڌ

�´¶¯ĜxžդХ»̺ԍ��9 
·¸�ǿڪ��Ò÷ýăCÒÿĆʇȜ=āÎåÊÒÿĆ�ڽڄ�ǹāÎåÊÒÿĆ͘ڌپ (2)

úàĂ»¶¸�ƫөڌپԆˈ»̘¶�}µȗҎ�Цӳ�~·��»8ڌپ8{ڌپ MHD
ԉ͟ɪ�МӍÒ÷ýăCÒÿĆؼ�µ|���9 

͘=ϛՈɪ�{�·ˣӛř֚�͘ǹƗԙֻĤԂ�Ò÷ýăCÒÿĆʇȜط (3) ǹƗԙֻĤԎ�´

·ÛÀãúʹƅ�̘µ¸�͘ǹïĀÕö�ŴԠįХ»¯����ӛ�8ن��ïĀÕöӜ

��͘ǹāÎåÊÒÿĆƌԉ»˚z·���8Ηٺ˚zµ¸�x�ĦϠڌپ�}։Ю�8ˍ

�ƱŋԺٗڞҀ}ʹډ´�ǿ~·��»ؼµ|���9 
 

<֡ƗԙȔ£Ɨԙ�·͘ǹʀïĀÕöӜ�ť�·͘ǹڌқֻĤԂХڽڄ�ԎʇȜ 
כڽ�ѲɊԺʴǔɟֻĤԂ(Miura, 2009)ڇʇȜƋҪ�´¶��ғ̐}͙�¸�ԝ؟՝Ԡ�8؟

�ԂڞԎ�ʲ¶}ʊ�|¶8��Ь»�·�Ȭ�͘ǹʀ�ÃåĂÉCʓڄ�ԝڇѲɊԺ�ֻ

ĤԂ��x�´¶Ёxӎʊ»Ձ�9ͷ�ͧрɺƅ»Ħŷ�͙�9 
(1) ¾ÀÎãCĂɅ͏»ٱxÛÀõCĂ͘ϤӜ�͘ڠњ�Ş��՚Ĭ�Ԛ��ըМñÊáĂ�

ĺ֕Ԏֲ͟»Ձ�9ըМñÊáĂ�ɫԠʽ�¬�µ�ĲԠʽЦח¯Ǣ9͘ڠњ�Ş�

�уԿـ�ԝڇѲ��ըМ�֛»8уԿـՎ�ӏțӜϺ|µ͘ڠњ«��Ȧڇ»ӏț֍ɡ�

ƾ�� L Ӎ�ǞМ���ֲ�ĺ֕Ԏֲ͟»Ձ�9ɫԠʽ�ըМ}طʙҨ�ȿʙJɫԠĨ

úCâМ m ��ـѲ��ɫԠʽ�ըМ�уԿڇʙҨK��ԝط{ L � 3/2 ϡձ��·��

}º|��9ڨz 8L=1 ����֛� 1 � L=10 �� 31.6 ��¶8уԿـՎ��֛� 10
´¶|�¶Ҩ~x9��´y�ըМ�֛�͘ڠњ}͘��ףǹʀՎ��ըԺ<ֻĤԂ»˚z

·Ϡ�Κٳ�éĀùCÚC�}8ÛÀõCĂ͘Ϥ�Ϥ˩��z8��Ьư�֛�Ӎ�ɯ̩�

¸���|��9 
(2) 2009 ՝��8כڽ�ըМ� 2 ϡ�֛ڨ�·ԝڇѲـ��ÃåĂÉCоـֲ�¦חоח�Ǯ٩

»уԿـ��ըМ»ٱx�ɯ̩��x��®8Ϡǽ�֛» 1 ���ÛÀõCĂ͘Ϥ�ԝڇѲ

ɊԺ�Ǯ٩» L � 3 ϡח� 1 ձJL=10 �� 1000 �ח 1 ձKƌςֳŻ��x�9��ʲ¶�

�®82009 ՝�ɯ̩�� m=2 «��úCâ�|ֻĤԂ��µ�|��}8Ь�ɺƅ m=38
JԝڇѲ��Ԫгʽ�ըӳ}¨© 500kmK«��úCâ}ԝڇɊԺʹƅ�´¶ֻĤԂ��

·��}��9ؼ��´y�Ҩ~� m �úCâ�ĠڠɊԺ�ʴǔɟֻĤԂڪ�ǿ�¸·
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�˚z·�}Ӽ8{�ڨԝڇѲɊԺ�¯ֻĤԂŸ�¸y·��}͙�¸�9" 
 

<ƱăÈŸ��۹н|µЖҌ�·ԕқ�Վˏ҄ 
 ��ŷǽa��ʇȜ�Η͎��9ח�~՝Ԡ�8Ҩ؟

(1) 2012 ՝ 4 ɻ�¾ùāÆ<ÆāíÄĂä¾Όٽ�ŷ�� Sutter's Mill ۹н�ˢזƷԎʇȜ»

EPMA8SEM8ͫʶ XRD x�̼ͧ�8CMٱ« ÎĆâĀÀá��۹·¸�ڧח�нӜ�

CaSJÅĂÛöÀáK»Ǣ͈ڙ»։ʊ��9��։ʊ�8CM ÎĆâĀÀáԕқ�ÃĆ

ÔÚÚÀá<ÎĆâĀÀáϪ�ԕқ�ϛՈ}ǿ���žդХ»͙��{¶8СƟӜ�ʇȜͯ

�ȬԻ�ÎĆØCß¿¾ø»˝���¸µ�Цƅ� 2012 ՝ 12 ɻ� Science ͉�։ֲ�¸�9 
(2) 2008 ՝�ÔCÛĆٽ�ŷ�� Almahata Sitta ۹н�8ŅӞɍǝ�ςۂЩ���ǚҌ�¸�ԕ

қ}ʮ�ӏțٽ�ŷ��۹н���ƗΈ�¸�ή®ڨ���w·9þăÀĀÀáڧח��¸

·��۹н�Ǣ«¸·ɆҏԒ» TEM �ϝ̌�ǚ̞��ɺƅ8Ċѹ�Čѹ�ɆҏԒ}Ȭғ�

�x·öĂßĆÐÀáѫϱ}ʊ�|��9�¸µ�ѫϱ� 600 ԠԉԠ�ȗک}ǿ~���»

͙˻��{¶8þăÀĀÀáԕқ�ϛɳժƙ»͙��x·�˚zµ¸·9 
(3) JAXA �´·ҩ^Ɨ�°¥�͈ڙ˭̏ʷ̇�Ұ�¸84 �ЩÀáÆąЏۂ�ςڐ SEM8

ͫʶ XRD |�ÆĆĀĆн�ͬӳн¼־�ͷ�Ԓ{̵ڐ�м»˝��9��ɺƅ8�¸µח

µ�·��»ؼµ|��8LL5 ÎĆâĀÀá��ȬӼХ»ư՛��9 
(4) 2012 ՝ 12 ɻ 2013 ՝ 2 ɻ�|��8ҩ 54 ͕ՑȿӏķǚҌҥJƀǵҥĿK���8ÖCĂ<

ĄĆÛCå̦ӏՑ�ãĆÖĆֱʓ�۹нҿ˾»̼ͧ��9ñĂÉC�ȬԻ�˝��ҿ˾�

´¶ِ 420 ʚ8˩ ɯِdbts�۹н»ƗΈ��9�¸µ�۹н� Asuka12 ۹н���˭ڊ

ȿӏʇȜί�ÈýăCÒÿĆ}˝º¸·٧Ԃ�w·9 
 

<ÎĆâāýCĂکȍҎԠҗٮХ�ʇȜ 
(1) ۹нӜ�ÎĆâāýCĂ�Цŀک�ȍҎԠ�8ʓ̳ҘٵɪЩŌúàĂ�Κٳ�Уʙϩɼ»٩

z·9˳«�8ÎĆâāýCĂکȍҎԠ��x��8ɺόŸͧʑЮЦז�ɠҡԮ»8ͧ̏�

�¸�֛Ʋ�·���җ��ʇȜ}��¸�~�}8��ͧʑԎ��8کȍҎԠ�Mž

դХN»͙����8ͧ̏�ÎĆâāýCĂکȍҎԠ»͙�¯����x9ͧ̏�۹нӜ�

Ǣ«¸·ÎĆâāýCĂ��x�8ک��ȍҎԠ»ɷԂ�·��}Κٳ�w·9 
Ц»¨�¼���x�x̳ʕԎ�ǦнƷԎÚÀïתԕқՎ��՜ (2)  3 ۹нӜ�ÎĆâ

āýCĂՎ�ÆĆĀĆн��x�8EPMA x�8Fe-Mgٱ« ŸƷԎÙCäĆËïĄí½ÀĂ

»ҌԂ��9Ի�۹н�җ��ÎĆâāýCĂӜ�җ��ÆĆĀĆн��x�8ïĄí½À

Ă»Ț®�9�¸µ�ïĄí½ÀĂ»Ǭ���8ÆĆĀĆн�ɺόЦӳ8ʒѪחհ�´·Ÿ

ƷѫЦתŸ»˚�8ڔƫ̧ԉ͟»ԏх�ήǵϩɼ�ȮƟϩɼŷ�8МӍԎ�Ɩ����´

¶8�¸�¸�ÎĆâāýCĂӜ��¸�¸�ÆĆĀĆн��x�8کȍҎԠ»ɷԂ��9 
ȍҎԠ�ɺƅ�8Ի�۹нӜ�x¹x¹�ÎĆâāýCĂ��x�80.7-2400 oC/hrک (3) ב�

˄xӍ�w��9ک��ȍҎԠ֖Ī�8Κٳ�Уʙϩɼ��·9«�8Ի�۹нՎ�ÎĆâ

āýCĂک�ȍҎԠ}֡Ϧ�į�·��|µ8ʓ̳ҘٵɪЩŌՎ�8җک�ٮȍҎԠ�ÎĆ

âāýCĂ}ɠЦ�¸8��ʮ8Իĺ�۹н���Γо���xyΚٳ�ɺƅ»Ձ�9 
�Ÿ�´·ɯ̩ҎԠʽϠ�ʇȜ¯˝��9ɺƅ�810XĨ�ʽϠڰסʇȜ�ɯ̩ͺ�8؟ (4)

��«��9GPGPU ؟�8ٟڄ�x�٧֤ԎʇȜ�¯�¸¨��ʽϠ��x9��ͷٱ«

ɯ̩��8ɍǝàCÚ�М�:חмǶǫ�ɍǝחƖդ�ÆĆĀĆн�Ҩ~��´·Уʙ}w

¶8җ��¯ 500 ʚ�σ�x�®8ڰסŸ�´·ʹƅ}ς�|�����´·�˚zµ¸·9 
 

<ÅCĄĀȔ£Ş͘ڠњԝ׀חڌ�ՃįéÚCĆɠЦ�ӏț͘ǹʀïĀÕöԺڠƷ�ʇȜ 
ÅCĄĀÅCèĂ�Οڌ�·Ȣ͆ԎŞ͘ڠњԝڌɪ�8`ӏț͘ǹʀՎ�ïĀÕöҝڌ»̻
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հ�·'Ĭث�{x�ȿ®�Κٳ�w·9̦؟�M͘ǹâāíáʽ�ҝ�·ïĀÕöۀ�׀ח

¬N(ۀ¬�ȜȿԎ��Ҙٵ��ѹʪ̘ٱ�Ю«¸8Ҙٵ�ÃåĂÉCƖٳ�ŀ���̘

��ͷө��x·9ԀĲԠȮƟѲ�։Ю·¸�ؼ։Ю}ыڌњԝڠ��Ȣ͆ԎŞ͘´�(·�ٱ

·Ş͘ڠњԝڌ��x��8(ҘٵĠת�ڠɠ�¸�)͘ǹʀƟـ�´��͘ǹâāíáȀԿ}

Ͳӈ�¸�ɠ��¶8ʀƟـ|µϸ�·ҘٵïĀÕö}חȿ�·͎ͧ|µԝڌ�։Ю}ы

ӈ՜{׀חɠ�¸�͘ǹʀՎ�͘Ϥת��´�ٵ9ً҆�ïĀÕöÒCá��8Ҙ·~�ؼ

E֡ӈ՜ȮƟњ»�8֡»ۀӈ՜ŽҎ�¸�ïĀÕö»חȿ�·��|µ8ڟķ 1 �ԝڌ}։

Ю�·9ͧ̏8͘ǹʀ-ԝڇʀɺ˩ɪ̵ڐÒ÷ýăCÒÿĆ��8ӈ՜/֡ӈ՜ȮƟۀ�ـ»ȮƟ

ϩɼ�¶¸�8ً҆ïĀÕöÒCáϠڟ�ķ 0,1,2 �Ş͘ڠњԝڌɪ»̃ʗ��9ïĀÕö

ÒCá�ǚҌ�¸·ĉèĆâ°îĀÀáÔõÝá�։Ю»ڄƖ�·Ϡ�8ÌĂëĆðĂøóĂ

Þ(KH)ֻĤԂ°ăCāCßÀĀC(RT)ֻĤԂ�Κٳ�w·9Tsyganenko úàĂ»̭��8͘ǹ

ʀ�ǓХڞ٫»ɯ̩��ɺƅ8иԝԎ KH ֻĤԂ�͘ǹʀԝڇʀɺ˩ʹƅ�ӼϦٷУ�¸·͎

}��9��͎ͧ�8MÅCĄĀתɠ}x|�·Ϥί�¯ǿ�·º����xN�xyǚҌ͎

˩ɪϠ�ըԺɠЦ�8җ��Ϥڌķ^ԝڟ9·�˩ׅ�ͧ KH/RT ˸ЦֻĤԂ�´·¯��w·

�ЖҌ�¸·9ĉèĆâ° periodic distortion �ɠЦ�8��ҦֲԎ͎�8ڨМӍÒ÷ýăCÒÿ

Ć�ɺƅ�ǚҌ͎ͧڜ��ĺӓ�·9ÅCĄĀֻĤԂ�Ǟ�·�¸µ�ӎʊ»Ǭ�8ÅCĄĀ

¾CÊ�ĤԂԎɠЦ�Ò÷ýăCÒÿĆ»˝x8ÅCĄĀÐCÊĂ°ÅCĄĀΨٿЦӳѹ�

¾CÊ»̃ʗ��9 
 

<Ҙ͘ٵϤЮЦǶˏ���ÛÀã÷ÊÔ�Ɩؼ 
Ɩ�w¶8��ùÆäڄ�ǀԺ�ÃåĂÉCʕ�w·M͘Ϥ�ǿʕNٵԎ�8Ҙن�ʇȜ؟

Õø����MÛÀãúNúàĂ�ǍЦ�w·9ɌқԎ��8ÛÀãú�Ǭ؟Ԏٳ�Ѫ�w·8

Ҙٵ˽ԺƗԙ�͛ʟӱھԎ�úàĂ�ˏӕ<՜ҝڌپڌ�ʹƅ�ԂڞŸ<ЮЦ��͘ҋǗ�Щ

Վ��ÛÀã÷ÊÔ»؟ʇȜǵǝՎؼ�µ|���x�˚z�x·92012 ՝Ԡ�8Ħŷ��

�»̼ͧ��9M(1) ҝڌѲՎ͛ԙ�˽ԺƗԙͧ�׀חʗN��®�8Յ͛ơ։��Ò÷ýăC

ÒÿĆ=ÎCâ�8J͛ԙ���KЩѣț͘ǹ՜ҝڌɯ̩»̼ͧ��9ŶҎٷУ�xyϽ��

¾ïĄCÜ�8ڄʇMȩNɯ̩Ƕ»ٱx�СƟ̄˦ƖҁԠ|�ЩֲּـɅ»Ǣ¼�ɯ̩�´¶8

�¸«���xӎʊ»z·���Цʸ��9ɌқԎ��8ҝڌѲӜѲּɅـֲ{҄ˏڌپ��

|µ�՜ҝڌ�ŎȺ»y��8ςÔÌCĂ}ҮŘ��x·��8��ςÔÌCĂڌ¸��¯��

�Ȱx͘Ϥ}҂ב�¸�{¶8xº²·ȾίԎÛÀãúǶˏ}��µx�x·��8»ή®�

��8ׄϠ�̏�ǿڳӜK9x�ªyM(2)͘ҋǗ�ׄϠƌԉN�Ǟ֬͢כڽµ|���J˾Նؼ

�·M͘ҋǗվ։N�ʜ ¸·ʗϞ� 3 ͕ʒÒ÷ýăCÒÿĆJHotta et al. 2012K8Ɩԏ˩Ƭ̵

�դڠ»íĂ�Ю|��͘ҋǗ���¸ƯՁǶˏ�ʇȜ��»̼ͧ��JHotta & Yokoyama 
2012K9�µ�8ֲּـɅ��ׄϠƌԉ�Ò÷ýăCÒÿĆ�ɺƅ|µ٧ʘ�¸�Зڌـֲן�

xyџӧʗϞ��x�8ǚҌԎ�։ʊ��JToriumi et al. 2012K9«�ЌƷԎͺٱ«x�͘

ҋǗׄϠƌԉ»ҘٵՎ͔�ǝ։ԖԎ��µz·���ή®�Цʸ��J˾ՆכڽԨ˖ӜK9 
 

��ٱڀ«Щҿ˾ɯƐۂ> EUV ԕכƷ�։Ԗ�֫ٳ�ʶƷɪȅΠ�Ձ 
ŅӞɍǝ�ȿӄ̓ƤʶJEUVK�ըӳķ»ѣԕѿ˾�8EUV ԕכƷ�xyϽٌח��»ơұ

�·9EUV ԕכƷ}جơ�w·�8ٟڄӏțҨǹ�´·ȕΈ»֠�·�®ǚҌ»ŅӞɍǝ|µ

˝y��}֫Г�w·���8ǒԠ<ըӳחƖդ<ɍǝחƖդ»�¯ت�ҍ�·ǚҌǫ}ғ̐

��|�����w·9���(1) 2 ͕ʒʶʅΟѪ̵���ͧр�w·öÀÊĄÜûĆåĂï

ăCáJMCPK�ʶـ»ŧـ�Шɠ�·ȅΠ8(2) MCP �Ϸ˨έڄȅΠ���ͫњҞХ»

ư�8͕ڊǵۂЩҿ˾ɯƐ�ӏț͘ǹʀƤ»֢ۯ�·ҿ˾Ƕ��¸µ�ȅΠ»ٱx�ǚҌ»�

·9ɌқԎ��8؟ʇȜ�ơ։�·ʅΟǫ�¾Àà¿¾Ȕ£ȅΠ»8Çäùàҿ˾Ƕ�ԩ̎�
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·ʗ̐ơ։Ӝ�ȿӄ̓Ƥњחʶǫ�ͧٱŸ�8ҿ˾Ƕ}Çäùà�ʽ��֢˝�·e՝ǝ8EUV
ǚҌ»˝y9 

�

�


���{E�p#$'*6;UW�

 
 Щ�ǍѣϬ։ʙƟ�ʅԴۂڈ>

Юػ}ғ̐�y·ۂЩ�ϩɼ���8ۂЩ�ֲـ�Ŗқ�З»͓����֡Ϧ�Κٳ�w·9

ӏֲ��ЗٗҀïĄÖÔ�8ҨǹΦǕ�´·ЗٗҀï·´��8ӏɠ�ǿ׀ח�ЗـЩֲۂ

ĄÖÔ�ȫ˩�ɷ«·9ӏț�´y�џͯ}ҮŘ�·ۂЩ�ƝۂЩ�ʜ ¸·9ʮͯ}ҮŘ�

Щ�ʜ ¸8ͫ}Ҩ~xӏķ�ʓ҇ǇѸ�·JAbe et al. 2005, 2011K9Ŗқ�Зۂڈ�Щۂ·

}Ǎѣ�Ϭ։���«yͫÃåĂÉC�Ҩ~�»ǍѣϬ։ʙƟ�ʜ©y91 ǹĠ�ɍǹҨǹ8

ӏـ��ЗٗҀۂڈ��طЩ�ǍѣϬ։ʙƟ�ƝۂЩ�Ϥ˩´¶֡Ϧ�Ҩ~x}8Ҩǹڞ�°

ѫЦ¦�ĩғХ�ֻؼ�w��9��� 1 ͕ʒÃåĂÉCèĀĆÔúàĂ�8Ҩǹ��ЗٗҀ

�ʹƅ°8ͫ ΟʙƟ»˚ڔ��ʅԴ��9ǇѸ��ӏķ�ͥΩ�ӏķ�ȮƟ�ĲԠ»âĀÀÃÝ

Ó�ʜ£8ԂХԎ�ӏـЗٗҀ�ʹƅ»ֲ�9ڇϺډ�ȀԿɛͬƱ» 0 ��8٩z·Ҙͫٵ

»҂Ҩ���âĀÀÃÝÓĲԠ�ǞМ���ǍѣϬ։ʙƟ»Ț®8ҨǹĠ°ŴͤʹƅĩғХ

»ӱ§�9Ħŷ�ɺƅ»Ձ�9 
ڌЩͫ�ҝۂΩ�Ϥ˩��8ͥ{ـʀƟڌǇѸ�·Ϥ˩�¯8ҝ{ـЩ�ԀĲԠ�ӏۂڈ (1)

ʀƟͫ�ـΟʙƟ�Уِ�¸8ǍѣϬ։ʙƟ�ƝۂЩ�Ϥ˩�w«¶תºµ�x;��º�8

ǍѣϬ։ʙƟ}Ҩ~��·�®�֫ٳϩɼ�8ԀĲԠӏـ�ǇѸŸ����8ҝڌʀƟـ�

ǇѸŸ�w·9 
(2) ЗϬǹĦƤ�ŴͤʹƅÇÔ°8Ҩ~�Ցؗ՜ٗҀ�8ԀĲԠҝڌʀƟͥ�ـΩŸ»¯�µ�8

ǍѣϬ։ʙƟ»ς�9׳�� 
(3) ԀĲԠҝڌʀƟـ}ǇѸ�·Ϥ˩8âĀÀÃÝÓĲԠ�{�·ۂЩͫ}ҝڌʀ�ͫΟʙƟ

�ĺӓ�·�~}:ǍѣϬ։ʙƟ�w·9âĀÀÃÝÓĲԠ�{�·ۂЩͫ�8âĀÀÃÝ

ÓĲԠ�¬�µ�8ЗϬǹĦƤ�Ŵͤʹƅ°8Ցؗ՜ٗҀ�¯ĩғ�·9ͯژ�¯âĀÀÃÝ

ÓĲԠ�{�·ۂЩͫ»Ҩ~��8ǍѣϬ։ʙƟ»ς���·9 
 

<ҘٵɪƤÔCéC¾CÔ�җٮХ���ǿʕ 
ǚҌȅΠ�Њ8¶´�ӏțÐÀÕ�МձĦŷ�xyςǼف�ҘٵɪƤۂЩ}ʅΟ�¸·´

y����9�¸µ�MÔCéC¾CÔN�ʜ ¸·9Ճ�̄Ʌ��8ÔCéC¾CÔ}ͷЩ

џـ»Ӽƌ�·̏�ǿ~·ˇЩʶԠ�ʊ|��ʔσ|µ8ÔCéC¾CÔ�ÐÀÕ°ҨǹѫЦ

�Ǟ�·ϧ}Ձµ¸·´y����x·9�¸«��ǚҌɺƅ|µ8ÔCéC¾CÔ�ͦڞ

�ÐÀÕ�Ǟɚ}җٮ�w·��}ӎµ¸�x·9�¸�8Ҩǹ»Ǣ®ۂ�Щ�ѫЦ�{�·

җٮХ»͙��x·�˚zµ¸·9���82012 ՝Ԡ�8ÔCéC¾CÔ�Ҩǹ�җٮХ»ڄ

Ɩ�·�®�8Ҩǹ�ǿʕ{´£ЊŸ�Ǟ�·ڽڄԎʇȜ�8ͧ̏�ÔCéC¾CÔ�ҨǹЦ

 ՃԂ�·�®�ǚҌԎʇȜ�ͷ�¶ѫ¼�9«ח
Ҩǹ�ǿʕ{´£ЊŸ�Ǟ�·ڽڄԎʇȜ��8ۂЩ»ĸʓ̳ۂЩɪř֚�ÇÔЦחJЗ

Ѫ<ðāÁøK�ƯՁƌԉ»Ò÷ýăCÒÿĆ�8ř֚�̧Ļ͔ǵ{´£ۂЩ�ɠЦĨӒԮ�

´��ƯՁڞ�ĳx}ʗ¸8�¸}ۂЩÐÀÕ�җٮХ»¯�µ�y·��»͙��9«�8

ÌïĀCŅӞؓŢȹ�´��։ʊ�¸ה�МÔCéC¾CÔɪJKepler-11Kڽڄ�»ū�8ٱ

 �ҙԭХ¯ư՛��9ڽڄ
ĺ8ǚҌԎʇȜ��8GJ1214 �xyҘٵ|µ 40 ʶ՝���¹�w·֛ƲԎԀŴԠ�ˇЩ

»Ŭх·ۂЩJGJ1214bK�ҨǹԷƌʶ»� ·ؓŢȹ°ů̦ؓŢȹ�ǚҌ��9ɌқԎ��:
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į�·הМ�ըӳ�ʔʶڞ»ǚҌ�8ҨǹԷƌÔòÊáĂ»Ձ�9���8ڽڄÔòÊáĂ�

֛Ʋ»˝x8ҨǹѫЦ��x�Уِ»٩z�9GJ1214b �ÐÀÕ}֛ƲԎҨ~�ÔCéC¾C

Ô�w¶8ЗѪ<ðāÁøҨǹ»«�y�˚zµ¸�x�}8ǚҌɺƅ�Ɩм|µ��¸´¶

¯ΚxǹқͿ»Ǣ��}͙˻�¸�9�¸�8ۂЩɠЦڽ�Ͻ��ƋҪ»¯�µ�ɺƅ�w

·9 
 

<ӏțŴӉŸ�ҝ�·ÐĆÏϖ�ūԯJMÐĆÏϖƷNɯƐ֔K 
нƩԦպ׳ÐĆÏϖ��81998 ՝�ҨǼفպŸĦˣ82003 ՝�ςǼف 2007 ՝�ӜǼف�պ

Ÿ}ǿ�¶8ÐĆÏəΓ}ЙҤ��x·9˦ЗŴ�ҝ�·ūԯ�ÐĆÏ�Ϳ�´��į�·9

�y��į�·ūԯ�ɺƅ8ÐĆÏ�җٮХ}ʔσ��x·9 
̪ХŸ�̄ή�ŎȺ»�·��ȿķ�8ÐĆÏϖھ؋�Ԡ�^Ħŷ��ŷ}µ�x|µٰ

Ɩ«��ͅµ�x�¹y��¸�x�9�|��}µ8ÐĆÏϖ�җ׀ח��·ٝʿӤ°нƞ

ѽ�¾Āăн°Ɩн´¶ٰƖ�°�x˦öËåÒÁøƖн�8��ٰƖ�۸Ӎ°̀ӏ�ٰ

ƖùÆäÕø�ֻؼ�w��9؟ʇȜ��8ͤՎͧʑ�´��˦öËåÒÁøƖн�ٰƖ۸

Ӎ}8¾Āăнھ؋� 3.2-3.3 �w·��»ؼµ|���8ͧ ̏�í¿CĂâ�ًǝ�ʜȕ�´�

Ԡ}Ԁŷ��8̀ھ؋¶´¸�� ӏ�ٰƖ}ǿ���x·��»ؼµ|���JYamamoto et al. 
2013K9 

�ŮӵԦڏ CO2 }ٞ~Ο��x·Ɲķ�{x�8҄ϖÐĆÏəΓ}˰Ƭ»¯��xØíá

ÎCĀĂəΓ�Òíá��x·��»։ʊ��9CO2 բԠ} 800Ďatm ��ØíáÎCĀĂ}

ٙё�·}81500Ďatm ��ØíáÎCĀĂ¯҄ϖÐĆÏ¯ʊµ¸�x9͌ ĸͧʑ�ɺƅ81000
Ďatm ����ØíáÎCĀĂ�ʶ˩Ц}҅Њ�¸·}82000Ďatm ��ًǝ�ٰƖ}҂Ž�·

��}º|¶8ڏŮӵԦ�։ʊ�Ш˩Ԏ�w·JInoue et al. 2013K9«�˦ CO2 ͧʑ��8Ζח

�ʶٳ֫{ڞ�w·��»̺ԍ��JTakahashi and Kurihara, 2012K9 
� ÐĆÏϖ�ƝـϠω�ҝ�·ūԯ��8ϖګ�ɠЦ}Κٳ�w·9ƌȡ�ƝـϠω�ϖګ

�ɠЦƌԉ|µ8ϖګ�ɠЦ��÷âāÀÒڧ��ʎ��·ÐĆÏͿ}Κُ�ٳƾ»ƅ���

x·��}ؼµ|����JHongo 2011K9 
 

<ÐĆÏϖΌԦɠЦúàĂ�ơ։ 
�ǩǶ�w·ÐĆÏϖΌԦɠЦ�МӍϠω�´��ЗـСǻ�Ɲ˳�8ְن�ʇȜơ։؟

Ò÷ýăCÒÿĆúàĂ»8ʗӏӱ˾�Зѷͧʑ�Ǭ�x�ˏӕ��8��ؖʳ�ѭЦ��®

�Юҡ˂ƷȅΠ»ơ։�·���w·9���®�8^Kʗӏӱ˾�Зѷͧʑ�´��8ÐĆ

ÏϖΌԦ�ɠЦϤ�úàĂ»ơ։�8_K�¸�Ǭ�x�ÐĆÏϖΌԦɠЦ�МӍÒ÷ýăC

ÒÿĆúàĂ»ơ։�·9̄ʮ�`K�¸µ�Ǭ�x�ÐĆÏϖΌԦ�ı͓<׳ѣУʯȅΠ»

ԇĥ�·9ʇȜή՝Ԡן�Ц 23 ՝Ԡ�8^K�_K��x�8ʗӏӱ˾�8ӈـЗѷ8ـןЗ

ѷͧʑ»˝��9��ɺƅ8ןҽ�їТ}ȗʺհ�ͬـ�Ƥٯ�ц�·āCíϠ��8āCí

ÃÝÓ�̊ը��¸�´·āCíϠ�Ȱx��8´�¸ڌÐĆÏϖϠ�Ю̨�¸�ÐĆÏۧ}

�ʔЙ�·Ϥ�Ҝо��8āCíϠ�ǐΟ�·ΌԦ}ɠЦ�¸·��»ư՛��9�µ�8¸ڌ

ȗʺհāCíӏɠ¦�ԏٱ»՞Ը�ƛڜ��ÃåĂÉC˞ןԉ͟�´��8āCíÃÝÓ�

̊ը|µāCíՎ¦�ʔЙ»̃ʗ�·��}�~�9ןЦ 24 ՝Ԡ�8úàĂΌԦ���ѝԂ�

�èĀÔԦ�{x�8ҧ�y˦ըں�´��ÐĆÏϖϠ�ÐĆÏۧ}İԺ��8Ԧ�Ҝо<

Ѐϴ}{�¶8���˦ըں}҆ژ|µ٩zµ¸·�Ԧ}ƫҨ�·��}ؼµ|����9Ð

ĆÏۧ�İԺʙƟڌҎ�8ͧʑ�ʗӏǚҌ|µ 0.7m/s �ЖԂ�¸·9ӈـן>ـЗѷ�ͧʑɺ

ƅ�ʗӏǚҌ�ɺƅ�Ǭ�x�8ΌԦ�ɠЦ»ы٧>ؼҌ�·МӍÒ÷ýăCÒÿĆúàĂ�

Ǭ؟ˏЦ»����9�µ�8ŰæӵԦ�{x�8Ԧ�ɠЦȅΠ»Ԗơ�·�®�Ǭ؟ϧ�

w·9çëÚÝáöÝï»̘Ц��9 
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<ƝـϠω�ҝ�·ÞèĂ�Юҡ˂ƷԎı͓ 

ЍĮ̻ŝ�´��8̀�ȪȞ<ŋ£´}אѣ<׳�Ԏ�8ŞǣЮҡɪن�ȬԻʇȜ̏˭؟

xƝǣ<˭ԡ»̃Ю�·���w·9˦�ڠʒא��Ϡω�ҝـ�ƝٺҜо»҅Њ�8ρ>

ÞèĂ����ƝـϠω�´��З��x·�xyҼΪ�ʊ»խ�8ʗ̐ǿ���x·ه

Ҫ�ͷ�ĄCÆĂه�Ҫ�w¶8�¸}ρٺǿ�·ËĄCèĂ�ǕȮתԺ�ҝ��ÞèĂ}͛

Ѣ�͓��xא�ʒڠ»Ҕ��x·�xy͆Ԛ��8ڊ�ÞèĂא�ʒڠ»̃Ю��ӏțŴӉ

Ÿ�ҝū�·9 
Ϡǽְن»ҶЦ�·�®�8ÞèĂ�ԟ}w·íãíÜǕϖ�{x�8ĄCÆĂ�ЍĮŎ

Ⱥ�ËĄCèĂ�ŴӉŸ�´·ƝـϠω»˚̀��ڔΈ̻úàĂ»ˏӕ�8Юҡ˂ƷԎ�̀Ю

̨<ŋ<Ҝо»҅Њ�·ڊ«̛ĥ�·9�µ�ȬԻʇȜ»Ӽ��8ŞǣǕȮ�Юҡɪ»ɬ

ґԎ�úäÚāĆË�·ʗӏ�қУ»Ш֤�8�¸»ɬґԎ�ı͓�·Ѝ̑»ÞèĂ˭Վ�ĸ

Ц�·9 
2012 ՝Ԡ��8ٝʿӤ�ĤԂԎ�͌ĸ»ư�8ٌ¯��·�ڊƤ�{�·̄ԏ�Ю҉Ϥ

ί»ՃԂ��9ٝ ʿӤ�Юϰƌԉ�ӱ˾»˝��8طХЮϰ�ïĄÖÔ»ӻy���Цʸ��9

�µ�8̄ԏЮ҉Ϥί8«׀ח�āúCáÖĆÒĆË�çëÚÝáöÝï�´��ՃԂ��9

«�ָ̀�ǖ͆ͺ�ʗӏ¦�ȅΠİԙ»Њ®�9«�íÄĆÇí½ă<ßĆÇÎԦ�Ցӄ8

ؗӄ8ÎCÕÁÂÀΉۧ̀�İԺ�yӏɠתŸ»«�®8̀ۧӏɠ}ĤԂ��ғ̐�·�

�»ư՛��9 
 

<ɪƤۂЩÈûĀÊÚā×CÒÿĆ�ơ։ 
ɪƤۂЩʇȜ�{�·ȜȿԎְن�ĺ��Юػҿ˾�w¹y9�|�8ԕכƷԎ�āúCá

ǚҌ|µۂЩϠ�Юػ�ռ·���٫ĭ����8ٮB�¾ïĄCÜ»ѺԺĿ��Ӭ«���

��µ�x9ʗ̐���¹8Юٺٟػ�ÒËãĂ���̄¯ٝؓ͆�¸�x·�}8Юػ�Ҧ

ͰǀԺٟٺ�ǹқ8Ճ�З»ٱx�ʶ˩Ц|µ�·ז̨�w·̪Ѫ̵ח�w·9�¸«�ŭ

Щ»Ѝ˂ŕЩ�´¶ӷц̟ҁ�8̪ۂɟЩΉ¶ӏțɟٵӜϺ���8Ҙ«פ ѪȕΈњ 0.76 Ďm
»ʅΟ�´y�xyɯƐ}ʅԴ�¸�~�}8«�ͧʗ�ʊӼڊ����x�x9̪Ѫҿ̜�

Ͻ��х¶ʼ���830m ÊĀÔ�ӏϠؓŢȹ�´·̪Ѫ 1.27 Ďm ҿ̜»ԇĥ��x·9�

���ͷ�֘ǵɟΉ¶ӏțɟۂЩ��̪Ѫҿ̜}žդ�w¶8ŕЩ÷ÝÒÿĆ�ѹԎ�

w·9���8ThirtyMeterTelescope(TMT)ɯƐ�{�·ɪƤۂЩӷц̟ҁѾӒ SEIT �8ͧ̏

�ʅΟžդХ}w·��»͙��9 �¸� 2020 ՝Ҧ�Բٺ�·��}ǵҠ�¸·ɪƤۂЩЮ

ҿ˾�ơ̳͔ǵ�ʽ��яɊԎ�̬͎�w·�ʘz·9«� ӷц̟ҁѾӒ SEIT �«�ή ػ

ǵщɯӊƢ�w¶8ȩԟҨƷ8 ˭ڊԕכҧ8ؗ ƝԿҨƷԮ�̐п�· SEIT ùĆèCµ�Ѿ Ӓ
ͧ|�Ǳ{Щ�ǚҌۂʇȜ»ɬґԎ�˝���x·9«�8Ʌ՝8Ͻ��ɪƤ>ڽ�Ȉٮ̬

Щ�͆ۂ���·�«�ÔòÊáĂ̧ח˦��x}8Ӳڇח«Щۂ�Ÿ�¸��w·9ˇЩٱ

њҎԠϧ}Ձµ¸·´y����~� (ۂЩ͆њҎԠ)9ۂЩ͆њҎԠۂ��Щ�ʷԙϧ�

Җ8ۂ ЩÔìĆ°ۂЩֲـ�˦Ҏ�xڄז��ϧ}Ǣ«¸�x·9��ÔìĆϧ�ӠΟ

»Ԃ͟Ÿ��9 
 

<¾Ó¾�Ã¾ĄÙĂ<Ō<ˣЗÒÔßø�ǚҌ<úàĂ�´·Ա˩ԎʇȜ 
Ã¾ĄÙĂ<Ō<ˣЗƌԉ�8ρٺ�ǹʵתԺ٧Ҍ�{�·̄Ҩ�ֻưԂٳŀ�ĺ��w·9

ם�ϛՈڐɡ8Ōڐ>�МڐӜϺ͡���8Ō«׀חɡڐ>ʇȜ��8Ã¾ĄÙĂ�МբԠ؟

˩�´¶ЮЦ�·ˣЗ»8Ѫƌԉ�Ǭ�~Ա˩Ԏڄ�Ɩ�·9ʎ��·ïĄÖÔ»Ьư�ֲʗ

��МӍúàĂ»ơ։�8ƪٳѪ»ӊƢԎ�ʅϜ�8Ã¾ĄÙĂ�Ō<ˣЗ¦�ŎȺ»˦аԠ

�ЖԂ�·9Źы�ķ»Ο�x�xÃ¾ĄÙĂ�ҨǹŽ՜ʹƅJΨӷцʹƅK¯8ǚҌ�МӍ
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úàĂ�´¶Ьư�ֳŻ»�·9���®�̄яӄ�ɯҌȅΠ»ٱx�Ã¾ĄÙĂ<Ō�˛ɍ

Ƕ<ӏϠǚҌ»˝x8ʎ��·ïĄÖÔڄ�Ɩ»Ƭӊ�ЊԖ��·9ǹʵתԺ»٧Ҍ�ҝ̛»

˟�·�®�Ǭ֚��·ƃƷԎڽ»ư9·�ڊ 
Цן 25 ՝Ԡ Цן 25 ՝Ԡ�ʇȜ�ЊӶϪȶ�ŷǽ�Ӽ¶�w·9 

(1) ˛ɍǶǚҌ 
Ã¾ĄÙĂ<Ō�˛ɍǶǚҌ»؟Ɲ<ԪÒãƝ»ӜϺ� 25V-45VN ĲԠ֖Ī�̼ͧ��

x«�9��ǚҌ���¸«�ơ։<ƛڜ��~�ҌԂǫ»ٱx8Ã¾ĄÙĂ�ǝцʹƅ<Ψ

ӷцʹƅ�ʎ��·δéĀùCÚC»ǚҌ��x«�9 
(2) Ã¾ĄÙĂӏϠǚҌ 

˛ɍǶǚҌǵǝ»Ǣ´¶ӳǵǝ�º�¶8Ã¾ĄÙĂ�ǝцʹƅ<Ψӷцʹƅ»ֳŻ�·

�®�ӏϠǚҌ»ŰՐ<ӳ̖גːԦ�̼ͧ��x«�9 
(3) ˣЗ̇ΓѾӒ<Ã¾ĄÙĂחм�ơ։�ǚҌ 

ˣЗӜ� BC ��ɠ�¶Ο�8̵ڐ·�x�ɍǹӜ�ׄ٣ٱ«ӲŶըåîĀÀÑC«̵ڐ

¸»ăCÑC٢ǿպ՜ҌԂǫ�Խڐ��ɡח«׀חм�·»ơ։��9x З»͛Ժ̇Γ

�·ѾӒ»ơ։�8Ԫȩ<ŰՐʢǚҌί<ŘџǚҌί<ևǚҌί��ǚҌ»˝��x«�9

ŰՐ�� 2 ՝ח�ˣЗח�м»̼ͧ�«��9 
(4) МӍúàĂơ։ 

�¸«�ơ։��~� EMTACS úàĂ° WRF-Chem úàĂ»Ǭ�8؟Ã¾ĄÙĂϤ�Ō<

ˣЗϤ»Ш˩Ԏ�ɯ̩�· 3 ͕ʒڟķМӍúàĂ»ơ։��x«�9 
 

<ӏțŴӉŸҝ̛����îĀÝÊÆCôĆ̙ʔ�ٝʹХ�ֳŻ 
����Ԏ�8ӏțŴӉŸҝ̛ن�ʇȜ؟ BC Ã¾ĄÙĂ̙ʔ�ٝʹХ»ֳŻ�·���w

·9��º�8ƪͿ�խΟʕ|µխΟ�¸· BC °Җ�ЍĮǿʕͦז�խΟڞ»̙ʔ��Ϥ˩8

¾Ó¾°ËĄCèĂÔÌCĂ�{x�8ͫȰУ8ڠǹŴ8x Зڞ}��´yת�Ÿ�·�|8

ӷц<ǝцʹƅ»Ǣ®�Ѻ˩Ԏ�ֳŻ�·���w·9 
Цן 24 ՝Ԡ�ʇȜ�ЊӶϪȶ�ŷǽ�Ӽ¶�w·9 

(1) îĀÝÊÆCôĆ�ӏϠӳǵǚҌ8îĀÝÊÆCôĆ»ǢÃ¾ĄÙĂ<Ō�˛ɍǶǚҌ8

ňЗӜ�îĀÝÊÆCôĆ�ͦڞբԠڐ�ɡ׀ח�ҌԂ»˝x8ϝ̌�àCÚƖм|µ¾Ó

¾ķ�îĀÝÊÆCôĆ�խΟڞ°ٗҀ<ͦת<ιȡƌԉ»ؼµ|���9ÚËּ~ 3 ͕ʒ

x�îĀÝÊÆCôĆբԠٱ«ķúàĂ�ơ։<ɯ̩»˝x8ӏϠӳǵǚҌ°˛ɍǶǚҌڟ

�ɍǝ׀ח�ʅϜ»˝��9îĀÝÊÆCôĆ�˸˩Ϫҡ»ֲʗ��úàĂ�Ã¾ĄÙĂ�

МբԠ»ϝ̌�ɯ̩�·МӍúàĂ»ơ։�8ǚҌ�´·ʅϜ»˝��9«�8ͫԛҶú

àĂ»ơ։��9 
(2) NICAM+SPRINTERS/CHASER �xyϽ�xѣțǹʵúàĂ»�µ�ƛڜ�<ʅϜ�8îĄC

èĂÔÌCĂ�� 100 ՝ԉԠ�ǵǝ�{�·îĀÝÊÆCôĆ�̙ʔʹƅ»ֳŻ��9 
(3) îĀÝÊÆCôĆ»ǢÃ¾ĄÙĂڐ�ɡ׀ח»ֳŻ�·�®ԝǹİԺԠ�´·חȝ

(5-500nm)�Ȼɺ̵ڐɯҌ�ѫ¬˩º��ҌԂǫ(WPS)��ҌԂ�ֳŻ8ӏϠǚҌ»˝�

�9 
(4) SKYNET ʶͫɯ8ÔÆÀĀחːÐÀá�{�·8ѣԕͫɯ8ӷҶͫɯ8ג£Ȕدʢ

ÓÅùCÚ�ǚҌ8аԠֳŻ»˝��9 
 

<ؗԪ¾Ó¾ķ�îĀÝÊÆCôĆ�։Ю8ٗҀƌԉ�Ɩؼ�ǹʵתԺ�Ǟ�·ʇȜ 
Ӝ˭�Ҩڳ{´£ҧڣ͞�ۅJĂCāĆK�Ͻ��˦аԠîĀÝÊÆCôĆҌԂѾӒ

JCOSMOSK»щӒ�8îĀÝÊÆCôĆ�ӳǵúäÚāĆË»ơ̳��9«�8Ӝ˭�ؗȩ

{´£�؟ʢג>دːԦ<և<Řџد�{�·îĀÝÊÆCôĆ�ӳǵúäÚāĆË»

ɬґ��˝��9؟�ǚҌԚ�{�· COSMOS ѾӒ�ùĆßãĆÔ̘ȽJí¿ĂÚC<õĆ
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ïʴǔ8ڐɡח׀חȝѾӒ�Ѵι8ƪͿΉѾӒ׳�<ԚʅԮK�ԪȩҨƷ}˝��x·9

Ӝ˭�ǚҌԚ�{�· COSMOS ѾӒ�ùĆßãĆÔ̘Ƚ�ԪȩҨƷ�ЭƊҨƷ}ȬԻ��

˝��x·9 
xٱ«ːԦ<և�Ձµ¸�~�îĀÝÊÆCôĆ�ӳǵǚҌ�ɺƅג>دʢ��»¸�

�8Ӝ˭ؗ�{�·Ǵғ�îĀÝÊÆCôĆխΟÀĆñĆáāC�ʅϜ»˝��9«�8î

ĀÝÊÆCôĆ}Ӝ˭ؗ|µ�ɍǹƘ�Ǯ٩}҂Ҩ�·ԣǺ<ΣǺ�բԠ}̄Ҩ��¶8ƀ

Ǻ�̄ς��·ڛؼ�ǺъתԺ»͓���»ؼµ|���[Verma et al., 2011; Liu et al.,2013]9�

¸µ�Цƅ}¾ùāÆӏțڄזƷƕ͉JJournal of Geophysical Research, AtmospheresK�Ο֓�

¸�9 
«�8îĀÝÊÆCôĆ�խΟʕڟ�ķǮ٩{´£ٗҀӜ�ɫʑ�·ڄז<ŸƷƌԉ»ӻф

�·ÚËּ 3 ͕ʒŸƷٗҀúàĂ[Matsui and Koike, 2012]»Ԫ¾Ó¾ķ�ԏ��9ٱúàĂɯ̩

�8ӏϠ�ǚҌ�¸�îĀÝÊÆCôĆ�ɻתŸ<ǺъתŸ° 2009 ՝�˝º¸�˛ɍǶǚҌӜ

�îĀÝÊÆCôĆ�ţӷ׀ח»Ʀ̃�ڜ�ʗ��9îĀÝÊÆCôĆբԠ�ɍǝ׀ח°Ҙן

�ƈ̉Kڣ�՟ϒ8Ͽڙķ<ÚÀïJŸн՟ڟϠ�ٗҀƌԉ{´£�¸µ�ё®·ƪխΟʕٯ

Ǯؼ{��٩µ|��¶��w·9 
 

<ԀĲԠCӜĲԠŢٯķ�{�·̯Ϡ̄Ҩ�Ҩڞэؽ։Ю͔���Ɨאƌԉ�ǕȮתԺ 
äýCÓCĀĆâؗԦ�{�·ӱ˾» 2012 ՝ 2 ɻ 29  3 ɻ 14 �˝��9ɺƅ8úÞÚ

ïԦ|µ_��ӏѲڳґқ»ư�8»��9ڊǦͺʉǦіӰ�{x�:6 ɻ 14  20 89 ɻ

29  10 ɻ 12 � 2 Ɨח���ӱ˾»˝x8{´� 4m  ̇«ڙ�8͈ڊ�ǦѹѲη»ưח
��9̇ ��͈ڙ|µʇـآ<ջ»̘Ц�8ςӈѲ�ǽ̎°ЮזϨپ�ǽ̎»˝��9 
µÎæâĆáŸн»ҿ�Ο�՝Ҧ»ʅԴ��9��ɺƅ8äýCÓCĀĆâ�Ѳη�8|ڙ͈

Ӝǵ̣ϫǻ��®�¯��8Ǧͺ�̇��Ѳη�Ϡʙ}џǵ̣ϫǻ�w·��}��9ؼ

ӠΟ��֦ڞʒѪٰŖ»¾ùāÆ¾āÙãΌڊҨƷ�Ҁ¶8úāîàĆԻĨқ J֛97Mo/95MoK
»ҌԂ��V��ɺƅ8òĂøǻب�ҜоХúāîàĆ�ĤԂԻĨқ֛� 0.65\�xyӍ»͙�

�9��Ӎ�8ǜʒԎ�ƝٯԄ}¨©ѣƝٯ�˄}��x���»͙�9˳ʮ8ҌԂԚ»҂°

��ϝ̌»ʅԴ�·٧Ԃ�w·9Ǧͺʉ�̇��͈ڙ�ă¾¾CÔÃăùĆá�ѫЦ»Ɩм

��9��ɺƅ8þÁĄìÁøڞͦ��؍��Κxă¾¾CÔÃăùĆá}җx�xyՃӪ�

ѲΨ}ʊx��¸8ՑӜ˭�ˬ�¸�x·Ҩڞэؽӷџʮ� 
ƈ̦ƞѲ�ѫЦ}ĺӓ�·9�����8Ҩڞэ͔ؽǵ�ҨǼفƈ̦ǀԺ}։Ю��x��

�»͙�¯��w·9Ǧͺʉ�Ձµ¸�òĂøǻب�ɞ̪ͦǦн»̪έ�8̫ڄ۞���Ձ�

֡žٰХٝǶٱ«זx�8ٝǶ̵חŸн»Ձ·חм»͈¬�9ӲŶը�´·ٰղӠΟ��ʹƅ

Ԏ�֎ū�Ձµ¸�|��}8ÊĄø̪̪Ÿ�´·ŸƷέڄ�´��èÊßāÅÊĄĄí¿Ă

q,r�ǿʕͦז»Ț®µ¸·íÚăÀ÷â»ʅΟ�·���Цʸ��9Ǧͺʉ�òĂøǻب�

Ѳη�ʊΟ�¸�úāîàĆբԠ�Ϡω��x�ʇȜЦƅ»כڽ�«�®�˭͉̏JEarth and 
Palnetary Science Letter) �Ԩ˖��9 

 
<ǍϽС�{�·Ԫ¾Ó¾ЗΦǕתԺ�ËĄCèĂúĆÔCĆ 

Цן 23 ՝Ԡ�8ՑȩҨƷJԭ͔KZheng ȴ΅�ȭڠ»Ձ�8̵٭ːѣڌķ�Ҝо8זʄҵ8ז

З͈ڙΈΓӱ˾»ɯ 4 Ɨ8ś§ 8 Βǝ٨¶˝�x8ŮƇŷڙ͈�ڌ»Ǣɯ 90 ʚ�Ҝо͈ז

8ɯڙ 57 ʚ�ʄҵ8ڙ͈זɯ 65 ʚ�З͈ڙ»̇��9Ҝоڐ�8ڙ͈זԠחƐ�ʮ ESR8
ˢחזм»˝x8ڌķ̊�إɏז�ՃӪ��»Ǎ��9ږЗ͈ڙ¯ԻĨқחм»˝x8ڌķ�

��ՃӪզĝ}Ǎږ��x·9ʄҵڙ͈ז��x��ƗΈڞ}σ�|���®8חм»ʅԴ

Ӝ�w·9З�֦ڞʒѪחм�8Ӝ˭҆�ȬԻʇȜ»Њ˝Ӝ�w·9̵٭ːàĂÚɐ̙��x

��ӏԚѝԂ»ΐz8ןЦ 24 ՝Ώ�ɐ̙»˝y٧Ԃ���}8ӜǞɚĜŸ�x8ןЦ 25
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՝ 6 ɻ�śǵ�¸�9 
Цן 23 ՝��8�¸µ�͈ח�ڙм��®� ESR ҌԂѾӒ{´£ڐԠחмǫڊ��Ϡ�»

˝�x8ҌԂ»ơ̳��9ɐ̙͈ڙ՝ҦҌԂ�Į� OSL ҌԂѾӒԽ�͈ڙΨ֤�Į�ͧʑͤ

Ш֤��x��8��Ҿԭ»٧Ԃ��x�О̵̖̆(PD)�ӛ՚}Ӕ¸��®8ӛ՚ӷʮן�Ц

24 ՝ 10 ɻ|µϝ̌�ʅԴ���9�|�8đѾӒԽ}Ѷ��¯ןЦ 25 ՝ 3 ɻĦˣ��·

͎8ĒԽʮ�ѾӒڊ��Ϡ�� 1 ՝ĦϠ||·Į8ҌԂơ̳}Ҩב�Ӕ¸·͎8ēԪҨ�џ

έڄ«�Ǎڙ͈��ږ»О̖}àĆöCÊ� OSL в҄ƕͭ(Riso)�͓��˝~8���ҌԂ»

˝��}���ҌԂ»ơ̳�~8դ�8ڜ¯ډÎÔá¯ 2 3 ƾĤ��·͎8|µ OSL ҌԂ

ѾӒ�ˠ»Ӝ̿�8͈ڙџέڄ�Į�ͧʑͤШ֤�¬»˝�x8àĆöCÊ�ҌԂ�·͎�

Цן��9���8 25 ՝ 1 ɻ|µ͈ڙџέڄ»ơ̳�83 ɻ��О̖}àĆöCÊ�Οө��

OSL  м»˝��9ח
Цן 23 ՝ƀ� 2 Ɨ�ŰՐáĀí�ӱ˾˛Ɲ}˝º¸�}8ژ˛Ɲ�¯�Ĝԕʵ�ʊº¸8

ǰؓ��Î¾� 1 |ί��|̇�~�|���®8ןЦ 24 ՝Ώ�̃Ԡӱ˾˛Ɲ»˝�x8ǰ

ؓ��Î¾�̇»Ǎ��9ږ 
 

<ήǵҘٵɪ�{�·ͦזЊŸ 
(1) ʓ̳ҘٵɪЩŌ�{�·طǶٝ�זǶז�ȬЊŸƌԉ�Ɩؼ 

ՑȿâCø¤�|µ̇�¸�ь�Ӝ|µ8~º®�̳ʓԎ�֦۹н»ӠΟ�8ƪͿ̄яӄ

�8{ͦזм�´¶8ӂѪ»ͷқ��әѪ»Ǣ̳ʓԎח�σڞ�Зڏ�Ÿז�֎ū�·��

�8ٝǶז}ɠЦ�¸���»���9|ؼSIMS �´· H, C, N �ԻĨқחм�ɺƅ�8ٙ

Ĩ�ԻĨқįϦ�ʊx��¸�|��9Η̳ٺʓԎٝǶז�՛͠}ԻĨқįϦ�ĩғ��~�

}8ԻĨқįϦ�ғ̐�·��¯��x��¯w·��»Ĭث��x·9ٝ Ƕחז� XANES
µ|��¶8̳ʓЮ�˦xؼ{��·�м�ɺƅ8À÷Ć8¾÷â8äâĀÀâɺ˩}ғ̐ח

ٝǶז�w·��}ؼµ|����9ٝǶז�ŸƷѫЦ� O/C/N ֛|µ8Wild2 Щ|µʊx۔

��¸�ٝǶ�8͏ڧ�זÎĆâĀÀáӜ�¯���į�·9�µ� TEM ǚ̞�´¶8ٝǶ

�8Ӧ��ԀԠ�ŽЗ֎ū»֞����}͙�¸�9ǚ¯«ا�МãæԉԠ�ȿջxـֲ�ז

̞�¸�ٝǶ�8זŽЗ֎ū»֞·Ħџ|µٝǶז�w����}͙˻�¸·9��º�8ʓ

��Ȭғ�·���8̄¯ҼΪזŸڏ�זЩɪř֚�{x�8ÌÀ̪Ťˢۂ̳ C-N ɺ˩��

»¯�ٝǶז}̘µ¸�x���»Ĭ9·�ث 
(2) ʓ̳ۂЩɪř֚�{�·ͦזİԺ�ŸƷ֎ū�úàĂŸ 

ʓ̳ۂЩɪř֚�{�·ÛÔáİԺ»ӻф�·úàĂ»ơ։��9�¸�´¶̵ڐ}ɫʑ�

·ŴԠ°Ġڠ»ӻф�·��}žդ��¶8Ħџ´¶ơ։��x�ŸƷ֎ūúàĂ�ɺ˩�·

���ʓ̳ۂЩɪř֚�ŸƷЊŸ»�¶w�|y��}ή®�žդ����9ҩĺӊƢ���8

ř֚Վ҆|µİԺ�·ɱxԻĨқ־�Ц�8חƤ҆|µˣӛ�·ΚxԻĨқ־�Цח�˸

˩»ֳŻ�8��˸˩��ʗ̐�ӏț°ƈЩ�̪ѪԻĨқ�ыؼ�·���Ք��8ʓ̳ۂЩ

ɪř֚�ήǵ´¶ʗ̐�Ӎ»͓�֫ٳ}w·��»͙��9� � " 
 

<Ō ˣЗ�´·Ã¾ĄÙĂ�ιȡƌԉ�ǚҌԎʇȜ 
ҨǹȮƟѲ�˦բԠ�ғ̐�·Ã¾ĄÙĂ�8ҨǼف�Ō ˣЗƌԉ»ɫʑ�·�8¨�¼

�}ŌȻɺƭ���ŌЗӜ�¶˱«¸���ˣЗ�´��ιȡJͥХιȡK�¸8ιȡ»ؾ

¸�º�|�Ã¾ĄÙĂ�Ō�։Ҷ�yϠωڌ�´¶ٟ͛ҝڌʀ¦ٗҀ�¸·9��´y�

Ã¾ĄÙĂ}Ō ˣЗƌԉ�ͥХιȡ�¸°�x|��x��8ڽڄ°ͤՎͧʑח��|��

x�}8ͧҨǹ�ҨǼف�Ō ˣЗƌԉ��x�ǚҌԎ�ͧϜ��9|ط��»¸��ڨ��

ͧҨǹ�{�·ʅϜ}˴Ք�8ٟڄ�Ō ˣЗƌԉ�{x��Ǵғ�Ã¾ĄÙĂ}ιȡ�¸·

�Ի͔�Ͻ��Ã¾ĄÙĂ}ŌӜ�Ŗѹ֎ū���´¶җڞ�ЮЦ���«y��8��´y
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�Ã¾ĄÙĂ}ѝҰԎ�ιȡ�¸·�|»ԂڞԎ�ǚҌ�·��}˴Ք�|µ�w·9́��

¸«��8ʚB�ҨǹÃ¾ĄÙĂӜ�Ǣ«¸·˯ϳӂѪ�ͦڞ»ɪԱʲ˽���˦Ҏ�ҌԂ�

·ѾӒ»ơ։��~�9˯ϳӂѪ�ŸƷԎ�ĤԂ��®ҨǹӜ�ЮЦ��x��8Ō ˣЗƌ

ԉ»ɫ·џʮ�ɍǹƘ�ǚҌ|µ��ͥХιȡƌԉ»ԂڞԎ�ӱ§·��}�~·9́�ȬԻ

ʇȜͯµ�8Ԫ¾Ó¾Ϡɍ�{x�Ō ˣЗ»xȮƟѲ|µٟ͛ҝڌʀ¦Ϡω��ɍǹƘӜ

�˯ϳӂѪ»ǚҌ�8ͥ�ڞ̵ͦڐХιȡʹډ��ǝ�8ڽڄԎ�٧Ҍ�Ի�ɛʽ�ȰxѹǞ

}w·��»։ʊ�«��[Moteki et al. 2012, GRL]9�¸�ͧҨǹӜ�´¶ŌȻɺƭդ�Ҩ~�

Ã¾ĄÙĂ}ٙяԎ�ͥХιȡ�¸·��»ԱɯԎ�͙��ή®��ɺƅ�w¶8ǹϞƷ�Ǖ

ȮƃƷ�ȮƟڟķ�{�·Κٳ�ǚҌԎ։ʊ�w·9 
 
�


�	�Rw{E6;UW�

 
<ȢҨӏЌӈѲͦז�ƃƷԎʇȜ�´·�§¶ùÆäÕø�Ɩؼ 

ɐ̙ӈѲ͈ڙ<ŸнӏЌӈѲ�ʇȜ�  
(1) ؟Ɲ˔�ïăCáȮƟӈѲ�ɐ̙ (JFAST)<ƗΈ�Цʸ8Žz�ՑƝáĀí�ƗΈ�¸�

x·͈ڙ»Ǭ�؟Ɲ˔�ՑƝáĀíïăCáȮƟӈѲͦז�ǢЗԷЗ<ֻԷЗϩɼŷ˦Ҏ

ӏЌʑ»̼ͧ��9��ɺƅ8ÔùÊÚÀáQthermal pressurization (TP) ʹƅ�ї̠ͧء

Х�§¶»҅Њ8ÇÁÓ�� fluidization �Ϝȣ»՛Ԃ9 
(2) ؟Ɲ˔ɐ̙ (JFAST)�Ձµ¸�ɐ̙Î¾�ˢחזм»̼ͧ��ɺƅ8ïăCáȮƟ�Ôù

ÊÚÀá־���}9ؼÎÔÚāÆŰӜפƝ˔ɐ̙�Ձµ¸�Î¾�ˢחזм¯̼ͧ8

Ӹ¬˱¬ҟ�{�·ґЦ̘8ٱҸЗ̘ٱ��x�Ȉ��9ڽ 
(3) ؟Ɲ˔�̇Γ�ǝɴЗ�óÁѪ8ÔáĄĆÜÁøԻĨқחм»̼ͧ8ïăCáȮƟӈѲ�

ӷϠ�¯ǝɴЗ�ԀŴJ{�µ�<50WKڌ�қǦнѹʪ̘گځ�ٱ�|͓��x�x��

}��9ؼ 
(4) ՑƝáĀí8ÔïăCӈѲ�˯ϳח̃�м8ҧۅÜÂĂĆïӈѲ�ӂͦחזм{´£Ž՜

ͧʑ8ˢזѫЦ�̃חм8̊יнŔٰ�̵ڐƖͧʑ�ؑѺӈѲ�֦ڞʒѪ<ԻĨқחм»ͧ

̼��9 
��זѪ<ÔáĄĆÜÁøԻĨқҌԂ�ɺƅ8Ҝо̪�سǯùĀĆÓý�ƖнظΖҟة̱ (5)

���ʖǦ|µ�ҸЗ}֫ٳ���}��9ؼ 
(6) Ӹ¬˱¬ҟ 10km �wڈ��Ϡ�ŸнחмӈѲז��Х8Ɩм»Њ®�9��ɺƅ8ӈѲ

ӜƭJÎ¾K»ȳ¼�Ϡ֚�ŷ֚�ʐӦ�ÎĆáĀÔá�w·��}��9ؼŸнŸ�

�x�¯ӏŷЁ�Ӓ|¸�͔ז�Х»8¶}��͓׳ӏЌХӈѲǂ¶͔8ǝЌǵז�ХϪ

ҡתŸ»ҿ·Κٳ�ͺ}|¶»Ձ�9«�8חǯӈѲɐ̙¦ʽ��ƃƷԎ<ȅΠԎ̺Ћ¯Ձ

�9 
 

<ɪԱԎàCÚƖм�´·֦Ժ<²��¶ӏЌ�ȢҨӏЌ։ЮïĄÖÔ�ǞɚƖؼ 
СƟƪӏ�Ӹ¬˱¬ҟ�։Ю��x·Ё֦Ժ�ɪԱԎחм»Њ®�9ǴŪʇȜ�ӏķ�ӻ

Ž��8ùÈÒÎÍăĄӏķ8ÎÔÚāÆ8ҧ8ۅɈΌ͔ڤ�ǚҌàCÚ»ΈΓ�8ڳґ֦Ժ

ЌʕɷԂÞCĂ»ԏ��9ٱǴŪʇȜ�ӏķ�֛Ʋ�·�ÍăĄ�ÆÔÌCâ�8ҧۅ�ùÈ

ÒÎçāÔÎ�͏�x·��8ٮB�ӏķ�֦Ժ�ȬӼ��ɛʽ}w·��}w~µ|���

�9��Цƅ�؟ӏЌƷƕ���ʷֲ��9��y�ɈΌ�֦Ժ��xכڽ��»Ο֓�8

äýCÓCĀĆâ�֦Ժ��x��ŴԠˏ҄úàāĆË¯Ǣ®�Ɩʹ�88֬͢כڽʗ̐Ϲ˾

Ӝ�w·9ٮB�ӏķ��ÆÚĄË}�¹x��w·���¸»ɪԱԎ�ԂڞŸ�·ͺ��

�íĀÊÚĂ»ٱx�͔ԂМЖԂ�ơ։�ӛͺ��9٧֤Ɩм�ɺƅ8֦ԺǀԺɔ�Ήǵ

»ԂڞŸ�·���Цʸ��9 
ՑƝáĀí�֦Ժ��x�8ӏŷˏ҄|µɫʑԎ�ԛէՃХ»¶ι�ͺ»ơ։�8֦Ժ
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�͔ɍǝ׀ח»�¸«�ĦϠ�ϝ̌�ЖԂ�·���Цʸ��9̱˭г¦�ԏٱ�МԉԠ

�ÔÌCĂ��֦ԺǀԺ�˄}¶»ؼµ|���9«�֦Ժ͏ڧ��ʗϞ�w·Ψƈ̦ХԀΉ

ըӏЌ��x���ǀԺ͟ٮ»֦Ժ�֛Ʋ��9�¸µ�ʇȜ|µ֦Ժ}׃Ӽ�ӏЌ{´£Ψ

ƈ̦ХԀΉըӏЌ��į�·ùÆäÕø�։Ю��x·��}ؼµ|����9�¸µ�ɺƅ

�˭Վ�ƷƕԮ�ʷֲ�·��¯�ĺכڽ����ʷֲ̈¬�w·9 
ȢҨӏЌ�ժƙƌԉ�ʇȜ�{x��ԪؗӏҘٯןŰӏЌ�ĺʊֻ͛Ѣ�ժƙïĄÖÔ»

ƢѲԎéÝÜúàĂ»ٱx�ҼΪŸ�·���Цʸ��9�¸�Ӹ¬˱¬ҟ�ӳǵ�º���

ғ̐�·Շŧ���ˏ҄�´��źÅCÛC�¯º�·ƢѲԎ�ֻɁͦˏ҄}ı͓�¸�x·

�˚z·ڄ�Ɩ�°�x9�����ʊ}�¸«��։ʊ�¸�x·ƪͿ�ÔÌCĂ҇�

ѹХ}ڜx��»ؼµ|���9��ʇȜכڽ����ʷֲ̈¬�w·9" 
 

<ÜñÝá˦ʓ�ƫҨƌԉ�Ǟ�·ʇȜ 
êöĀü ÜñÝá̦҄ҟ�ЊŸ�Ǟ��җ��úàĂ}ԇο�¸�x·}:ج��Ԃы}

�x;��̦҄ҟ��:ϛՈơ̳Jِ 50 MaKĦʮ{´� 30 Myr �ǝ�ӏƮЗןӃΝ��¸�

yӏƮʻŸ<¾ÀØÔÚß¿ÝÊڑǿ�´��Цӳ��}:20 Ma ˲Ϡ¦�Цӳ}ԸҚ�

��¶:Ҧº��Зןʽ¦�̦қ�ƫҨ}̳«��;ʗ̐̄¯ǀֈ�ƫҨ}Ю��x·��:

ÜñÝá˦ʓ�Ԫš�w·;؟ʇȜ��:ÜñÝá˦ʓԪš�Þ½ÀÛøؠӏ|µŌՑ�ͅ

·ӏķ�{�·ӏֲתɠ»ӏɠ<ӏͦƷԎؼ�µ|��·���´��:êöĀü ÜñÝ

á̦҄ҟ�ЊŸúàĂ�ǚҌԎˉҋ»٩z·��»͈¬·; 
Цן 22 ՝Ԡ�̼ͧ��ŕЩͪЃJM�x�N� PRISM {´£ AVNR-2 ÖĆÐC<àCÚK

{´£МӍӏɠàCÚJNASA Shuttle Radar Topographic Mission DEMK�Ɩмɺƅ�Ǭ�~:

Цן 23 ՝Ԡ�Þ½ÀÛøؠӏ�Ցг�ĨӒ�·ÊøÎĂؠӏJKumkol BasinK»ͷٳ�ӱ˾ӏ

ķ�ѝԂ�:٧֤Ԏ�ʗӏӱ˾»˝��;�|�:ԿڶϪҡ�Ĝ��Ƈє�Ѭ«¸:ÊøÎĂ

�ԲҶ�·���«��;���®�:՝ҦҌԂ»ӏԪšؠ:�~���ԲҶӏ�ƭϺؠ

Цן;��|�z˝�ח�Ζ̇�ڙ͈ 24 ՝Ԡب�˝��ʗӏӱ˾��ÊøÎĂؠӏƭϺ�

ԲҶ�Ζڙ͈�ח»Ձ·��}�~�;͕ ՝Ԡ�:�¸µ�͋ڙ��x�ŅӞњЮЦƭͿJ10Be
{´£ 26AlKբΓڞ�ҌԂ»˝x:��ɺƅ�Ǭ�x�ӏֲתɠҎԠ»ԂڞԎ�ֳŻ�·;" 

 
<ӏƮڌқ�íĀÝÊÔҌԂ�Ǭ�x�ŸƷԎӏЌя˝ʗϞ։ʗǶˏ�Ɩؼ 

қ{´£ӈѲՎ°ҟЗѲՎ�ЮЦڌ·¸�ʇȜ�8öĆáĂ|µӈѲժ̊ҟ»Ӽ��ȪȞ؟

ŸƷϪҡڄז�Ժ|µ8ӏЌ։Юƌԉ�||º·ӏƮת��£´}қӜ�ÇÔ�ѫЦڌ·¸�

»Ն�·��»نԎ���̼ͧ�¸�x·9ѳԂ��x·ÇÔ�8ðāÁø8ùÚĆ8Օ̪

ŸӂѪ8ĀâĆԮ�w¶8Յ͛�ơ։�8Ճȥ»Ձ��8ӏŷЗٰғÇÔڳґǚҌѾӒJͦ

мɯ : GROWDAS8Ճȥҩחڞ 4805680 ˨K�´ڳ��ґԎת�ԺǚҌ»˝���x·9̚՝

Ԡ¯Ł~ґ~8ѾӒ�ƛѠ»̼ͧ��x·}8ʗèCÓÿĆ�ǚҌѾӒ»ŋ�8ٱӏŷЗ�ٰ

�˱¼�x·ӈѲժ̊ҟ|µΟ�¸�ÇÔ�ѫЦתŸ»ڳґǚҌ�·��¯�8ΉĪ�ӏЌ

ǀԺ��Āí�ҝ֛»˝�x̳®�9«�8àCÚ�ĤԂХ8ưͧХ}ʽϠ��~���|µ8

ǚҌ͎ͧ�Ǭ�x�ӏƮתԺ�ŸƷʗϞ։ʗúàĂ»ˏӕ�8ΪИ�ӏƮתԺǿʕ�ÇÔѫЦ

˭٩z·�®�8ѣ«Ԏ˷ȣڄڽ�Ժ»ӠΟ�͈¬»ơ̳��9«�8ǚҌ�§~ӏŷЗɪת

�ӏŷЗɪ�ŸƷѫЦàCÚ�ΈΓ�Ɩм»ɬґ��{¶8ӏŷЗŸƷàCÚñCÔ»¨©Ǎ

Ц���9ןЦ 24 ՝Ԡ�8Ӝӏ�w·ǀӈѲ��¸µ�ӏŷЗɪ�ŸƷѫЦ��Ǟɚ»ʅ

Դ�8ӈѲ�ӏŷЗŸƷѫЦ�Ǟɚ»x��|�ËĂCïڧח��~·��»Ո~̿®�9�

¸µڌ8¶´�ڧח�қ}ӏЌ։Юķ|µǀӈѲ�Ş��Ϡω�·Зɪ»ÔÊāCäĆË�

·��}�~�9 
ǚҌàCÚ°ӏŷЗŸƷàCÚñCÔ»˄�ʷơ��²��®8Web òCÓ»̘Ц�ŋٱ»
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ơ̳��(http://growdas.com) 9����8ǚҌàCÚ»Ψā¾ĂÚÀø�ֲ͙�·��¯�8

ǚҌѾӒ�Ʀٳ°àCÚת�Ժ�Ɩʹ��¯ʷơ��x·9 
 

����������������ăÅĄÒ CƖؼ 
Ӹ¬˱¬ҟ�ӏЌǀԺ� H2O ��қ�ȤԺ�Ҩ~�ĩғ�8ڌ H2O ïĄÖ·�қ�Ǟ٩ڌ

Ô»˚z·Ϡ�̄¯Κٳ��·�}ǢЗöĆáĂͦז�w·ͳوǦ�w·9Ʌ՝8ͳوǦ�Ҹ

ЗֻĤԂХ}Ӹ¬˱¬ÔĀî�ӏЌٳ�ŀ�w·�xyŹы}ٝڠ�w¶8¯��¸}؟ԭ�

w·�µ 8Ќʕ׀ח|µӸ¬˱¬ҟ�ŴԠϩɼ°ڌқЮЦϤ��x�Ҩ~�Уِϩɼ»٩z

·��}žդ��·9؟՝Ԡ�8ÇÔĠ͟תɠ͈ʑǶ»¯�x�ͳوǦ�ҸЗ֎ū�yڠƷ

ٱ«ǦوнJ¾ĆÜÏĀÀáK»ͷ��·ԕѢ�ͳوŸ»ӱ§�9ͧʑ��˦Ŵɟͳת�Хז

x�9řӢɟ͈ڙ»¯�x�ԂۀҎԠĠΝ͈ʑ��8�¸«�˦Ġ (800 MPa) �˝��~�

ͧʑ�¬µ¸�ҸЗՓŸʗϞ��į�¶: ˳Ɨ˝��Ġ 200 MPa ��лХժƙ}{�¶:Ġ

Ǧ�ÁÂÝÓöĆáĂوµ|����~�;ͳؼ{��·~Ÿ}ǿת�ū�ʹƅ֎��´�ڠ

�ғ̐�Ӹ¬˱¬ïăCáȮƟ�ÆÝïāĆË»Ͷ®·�˚zµ¸�x·��:̠ء��ȤԺ

¯Κٳ�w·;ͳوнÇÁÓ̠ͧء�ʑ��ҸЗ֎ū��¯̠ء�ȰԠ}w}·�xy8ÀĆ

ÚÊáǦн��į�·ȤԺ}ư՛�¸�.� ѿ˾ɟʐ֦ȹ (SEM) �´·חм�ɺƅ8ۊӈΓӜ

�ƷȤԺڠ�w·ÅāëĆJíÄĂÔßĀÀáK}ɠЦ�¸�{¶8�¸}זūЮЦ֎��ـ

¸қ}ғ̐�·�˚zµڌ Ÿ�Ǯ٩��x·�Ж̞��9Ӹ¬˱¬ïăCáȮƟ�� H2Oת

·��8ǝɴЗĠ}̠ءȰԠ�٩z·ŎȺ»ԂڞŸ��·��¯Κٳ�w·9؟՝Ԡ�ϦŴ�

ÚĂÊ»فȆ̠ͧء���ͦזʑ»ϦŴ8Ġ 200 MPa �˝�x8Mٝʹū�҇ڠN}˦Ġ

��Ц¶ڊ����·��»ʊx���9�µ�Իͧ�ٮʑ»ͳوǦ��x�¯˝�y�®�8

ԪȩҨƷӏЌʇȜί�ǦнժƙͧʑѾӒ»ÖÝá¾Ýï�8٧֤ͧʑ»ơ̳��9 
 

<öĆáĂ|¼µ¼Ǧ�ŴԠĠگځڠ�җٮХ���āØÔíÂ¾-¾ÖæÔíÂ¾ѹʪ̘ٱ�

{�·Ĭȇ 
СƟ�̦҄ҟ�̨�·ʝқöĆáĂͦז�w·|¼µ¼Ǧқ�՜̯»֛Ʋ�8�¸µ|µՁ

µ¸·öĆáĂ�՜ϧ�ĺ֕Х�ӠΟ»͈¬�9֛Ʋ��|¼µ¼Ǧқ�8˦̦ت؞�س

|¼µ¼Ǧқ8ìăåC̦س�|¼µ¼Ǧқ8ÔòÀĆ�ĄĆÛǦқ�w·9�¸µ�|¼µ

¼Ǧқ�8Ϡωơ̳џ���¹н|¼µ¼ѹ�x��xyȬӼХ»͓�9ĺ�¸µ�ǝ��

Ħŷ�´yڛؼ�|�ɪԱԎ�ĳx}w·9ҩĺت؞�|¼µ¼Ǧқ����¹н�ѣ��Ǧ

ѹ�ȁнRÔìåĂÒĆïăÊÚÀáח�Ɩ���«��x·9ìăåC��8ȁǦӜ���

¹н�֎ū»ؾ¸�x·}8|¼µ¼ǦӜ��Ǎѣח�Ɩ���«��x·9ĄĆÛǦқ��8

��¹н�ȁǦӜ�¯|¼µ¼ǦӜ�¯חƖ֎ū���x·¯��̫ғ��x·9ҩՕ�ͬ

ȁнӜ� Al ��ت؞ҟˏ҄�8ڦ� M ͑ɟ8ìăåC��Ͷx M ͑ɟ8ĄĆÛ��֡Ϧ�Ͷ

x M ͑ɟ�w·9ҩ̣��8ͬت؞�ȁн�š� Ca ÙCĆ»͓�}8ìăåC°Ą־�

ĆÛ��8՛®µ¸�x9ҩ̱��8��¹ت؞�н֎ūЮЦזӜ�ȁн�ÔìåĂ}Ϧ�á

õÚÈÒC�Ǟɚ�w·}8ĄĆÛ��8ɪԱԎ�Ǟɚ»͙��x9�¸µ�`ÌCÔ�ĳx

���8Ϡωت؞�8 dP/dT }֡Ϧ�ς�x|׆Jӈ՜ԎFŽ՜K�w¶8ìăåC��¨©

ӈ՜Ԏ8ĄĆÛ��8ʹډԎک�ȍ�¸�x·��»͙˻��x·9ĦϠ»āØÔíÂ¾�¾

ÖæÔíÂ¾�ѹʪ̘ٱ�öĆáĂϠωƌԉ�Ǟº¶ۃ�ѫ¬��µz·�8öĆáĂ�Ϡω

���8�8ت؞դԺԎ�¾ÖæÔíÂ¾R�Ϡω8ìăåC��¾ÖæÔíÂ¾C�Ժ

ԎϠω8ĄĆÛ��8ͬӳн|¼µ¼Ǧѹ��٦Ɩ»Ł~ǿ����8ک�xڟķ¦�ٗҀ}

{~��˚zµ¸·9 
 

<Ӳ˦Ġŷ��ϤςƱÃÝÊÔњ̧پ�´·ӏțЁͦז�ãæֻɁͦˏ҄�Ɩм 
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2 ՝ɯƐ�̄ΐ՝Ԡ�w�·ןЦ 24 ՝Ԡ�8џ՝Ԡ«ڊ���Ϡ��˦Ġŷ��ϤςƱ X њ

x�8ƪͿ�֡όͦٱ«ҌԂ��®�ѾӒپ̧ SiO2 �ҝ��˦Ġŷ�{�·ҌԂ»̼ͧ��9

ÒāÆÇĀÔ�íýCøâÒāÆ�ҝ�·ҌԂ» 50 �ķ«�̼ͧ����¹8��µڟǹĠة

{˽Ԡذ�Ɵڐ�Վڐǚ̞�¸�9�¸�8{پķ�ٝĬ�̧ڟ�ςƱ»ڠĠ˦̄¯�ڙ͈ 50
Ёx9«�8ùØثȷת��µ�x��»͙˻��{¶8Ҩط��ķ�{x�¯ǍѣڟǹĠة

õCĀÔÒāÆ�ҝ�·ҌԂ» 20GPa ղқӜ�ŽĠڠķ«�̼ͧ����¹8¾ĂÎCĂĠڟ

��Ϥ˩�8˦Ġŷ�ɍʿÐÀÕ}Ҩ~��·��»͙�ɺƅ»Ձ�9˦Ġŷ��ɍʿÐÀÕ

�ς���·�}ĺ֕Ԏ�w¶8�¸�ѣ�ѹ֎�·ɺƅ}Ձµ¸�9Ġڠղқ}ɍʿՎ�ϸ

��͈ڙ�ŸƷԎ֎ū»ǿ���žդХ}Ж̞�¸·9�¸«�8×ÅĀÀá���җʿХ

�ɺό��8X њƗш�´��8Իٮ�ʗϞ}ɺόƬ̵�ؕө���ǚ̞�¸·��}ˬ

�¸�~�9�|�8˦Ġŷ�֡όͦŸ��Ϥ˩��8ɍǝÔÌCĂ�Ҩ~�ɍʿ�Ǟ�·ϧ

« X њƗш�Ձ·���٫ĭ���x9؟ʇȜ�ơ։��˦Ġŷ��ϤςƱ X њ̧پ�

ҌԂ�8˳ʮ8җʿХͦז��˦Ġŷ��ϼ·x�Ɩؼ���Ҩx�ǀٱ�¸·¯��ǵҠ

�¸·9�{8ѣ��ҌԂ�8˦ÃåĂÉCŽҎǫʇȜǶˏ<ͫʶƃƷʇȜ̼щ� BL-18C
ÔßCÒÿĆ�{x�8ͫʶȬԻͧٱڀʑ���̼ͧ�¸�9ʗ̐8ʇȜЦƅ»כڽ�«�

®·�®�Ψ֤»Њ®�x·9 
 

<۹нÓĂÎĆ�ԻĨқחм�´·Ҙٵɪ՝ҦƷۂ�ЩŸƷ 
ɪ՝ٵx�ήǵҘٱ«ƭͿؽϐ·��ٳµ|��·Ϡ�Κؼ«ɪЊŸٵԎ�8Ҙن�ʇȜ؟

ҦɷԂ»ư��8·�ڊȔ£Ҙٵɪ�çíäÁøԻĨқЊŸ�Уِ»٩z·���Օ��w

·9ϐؽƭͿ»ٱx�ήǵҘٵɪ՝ҦɷԂ»ư��8®�·�ڊҘٵɪήǵ�ɠЦ�¸�۹

нͦז��x�8ÁĀĆ-ţ՝ҦҌԂ�´¶эҝ՝Ҧ»ɷԂ�·�Ȭ�8ϐؽƭͿ»ٱx�ѹҝ

՝Ҧ»ɷԂ�8ѹҝ՝ҦҌԂ�эҝ՝ҦǬΨ»٩z·��}֫؟9·��ٳʇȜ��ÓĂÎ

äÁø-92 �ƙת�·ϐؽƭͿäÅî-92 �·٩z«ѹҝ՝ҦҌԂ�эҝ՝ҦǬΨ·�ٱڀ«

��Цʸ��9�¸�´¶8۹нӜ�Ǣ«¸·ÓĂÎĆ(ZrSiO4)ĺڐ��x�8ÓĂÎäÁøԻ

ĨқҌԂ»�·���´¶8��ÓĂÎĆ�ɺόŸ՝Ҧ»ɷԂ�·��}žդ����9��

ʇȜЦƅ�82012 ՝�ӏțۂЩƃƷڳ˩Ҩƕ8ӏțŸƷƕ8ÏCĂâÒý÷Ýá˭̏ƕȈ��

�Ԏن�ʇȜن�Ӝ�w·9Օ֬͢כڽ�8ʗ̐˭̏ƷΠ̢͉�ʷֲ�§�8»�9¸�ˬ

w·Ҙٵɪ�çíäÁøԻĨқЊŸ¦�Уِ�8˳ʗ̐Њ®�x·9�¸«��8˦аԠçí

äÁøԻĨқחм}žդ�ѩڐJF100 .uK۹нÓĂÎĆ»ԻԂ��{¶8˳ʮ��ÓĂÎĆ

��x�ÁĀĆ-ţ՝ҦחмȔ£çíäÁøԻĨқחм»̼ͧ��x�٧Ԃ�w·9��ɺƅ�

Ǭ�~8ҘٵɪɠЦ͔�ήЮԎ�çíäÁøԻĨқѫЦ�Уِ»٩z·��}žդ��·9۹

нÓĂÎĆ��x��ʇȜ»Њ®·��Ի͔�8¾íāÆ�ͷٳƇє�є̀�Ǣ«¸·ÓĂÎ

Ć͈ڙ��x�¯çíäÁøԻĨқחм»˝��~�9���8��ɺƅ|µ¾íāÆҨڈ�

ЊŸ��x�Уِ»٩z�9��ɺƅ�82012 ՝�ӏͦƷƕ8¸�ˬ��µ�8˭̏ƷΠ̢

͉ Geochimica et Cosmochimica Acta �Ο֓�¸�9 
 

<ǹ�֑ό»ǢöËöט�ƈ͟ٮɷԂùÆäÕø»úàĂͧʑڄ�Ɩ�· 
Цן 24 ՝Ԡ� 4 ՝ǝ�К˝�·ʇȜɯƐ�ή՝Ԡ�w��9؟ʇȜ�̄Ҩن�Ԏ�ǹ�֑

ό»ǢöËö}ڌԺ�·��֫ڠ�ٳJՠӇХK�ǹ<֑ό}̘·ˏ҄��Ǟɚ»͟�ֲ

µ|��·͎�w·9öËö�ƈԿؼ«ùÆäÕø·»~{͟ٮƈט�x�ƈ̦ٱ«¸��8

Ӝ»Ϡω�8w·Ϥ˩ט��ƈ�ͅ·9öËö�Ϡω�ƌԉ�{x�җ��ǹ°֑ό»ЮЦ

�·9ǹ°֑ό�Ȣ͆Ԏ�¬�öËö�ՠӇХ�Ҩ~�ŎȺ»٩z·9«�8ŎȺ�̬�

ǹ°֑ό}̘·ˏ҄�´ת��º·9ǹ°֑όת¶´�׀ח�Ÿ�·ՠӇХ}öËö�Ϡ

ωҎԠט�ƈ͟ٮ�ŎȺ»٩z·փ�w·}8ǹ°֑ό�̘·ˏ҄�ՠӇХ�Ǟɚ�w«¶
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Цן��º|��x�x9ԭή�ʇȜɯƐ��8ڜ 24 ՝Ԡ�ՠӇХҌԂѾӒ»ˠ�8�¸»

Цן٧Ԃ�w��9«�8·��ՠӇХ»ҌԂͦזx�ǹ�֑ό»ǢöËö�¾ãĄËٱ

25 ՝ԠĦˣ���ɺƅ»ƈԿӜ�ÛÀã÷ÊÔ�ūٱ�·Į�ͧʑ»̼ͧ�·٧Ԃ�w��9

Цן�8|� 24 ՝Ԡ�ՠӇХҌԂѾӒ�ˠ�٧Ԃ´¶¯͔ǝ}||��9ʗ̐�ʗ̐ՠӇХ

�ҌԂ»ư����¹ڊ�w·9ԭή�̼ͧɯƐ�֛Ʋ�·�ՠӇХҌԂ�Ǟ���°°

Ӕ¸ǹث�w¶8ǹ°֑ό�Ǣٝڞ���éĀùCÚC»˄x֖Īת�z�ҌԂ�·��

ͅ��x�x9�|�8ՠӇХҌԂѾӒ}գֶ�¸·«��ǝ8ןЦ 25 ՝ԠĦˣ�˝y٧Ԃ�

w��8ƈԿӜ�ÛÀã÷ÊÔ�ʇȜ�ĺ»џԢ���˝��9Ճ�ƈԿצ�ǿ~·�˚z

µ¸·ǹ»ǢöËö��¼ӈתɠ}ǹԻ̲ڳ�ɺ�Ȕ©�ŎȺ»ؼµ|���9��ɺ

ƅ8ƈԿӜ�öËö�Ϡω}ǿ���¼ӈתɠ}ƈԿՎ�ҸÇÔ�٩z·ŎȺ»ԂڞԎ�͟�

ǽΡ�·͎�Цʸ��9 
 

<ӏ͘ǹӃ͔ǝתԺ�Ò÷ýăCÒÿĆ 
�����������������������������������������

������������������������������������������

����� ���������������������������

�������� 8´¶ǬѧԎڄז��Ǭ�x�ʗϞ�ыؼ}ǭįٱ�w·��՛͠�Ǭ

�~8���ӏ͘ǹгİԺ�ϓԚ»w��ǬѧʇȜ»{����9ӏț�Î¾»úàĂŸ�

·�®�8Ɨԙ�·ڌқț»˚z8���Ԫгʽ�ΉƗ�·͡ҝϘáĄÀÛ��������

������������������������������������������

�������� ��������������������������������

������������������������������������������

�����������������������	������������������

������������������������	
���������������

��������| ¬µ¸·��|µ8ӏ͘ǹгİԺ�8Î¾ӷŷ�ȰxáĄÀÛ����

����������������������������
��	����������

������������������������������������������

�����
��	��������������������������������

�x·��¹� w·9 
 

<ͧқը�ըɠÀĆèCÓÿĆ�´·ȾίԎ`͕ʒӇХ<֡ӇХՎˏ҄�ЖԂ 
̚՝Ԡ� 3 ͕ʒoըҎԠˏ҄ЖԂ�ƫө��ӏЌըɠÀĆèCÓÿĆͺ�´·Ɩм»8´

¶ҨǼف�àCÚÖÝá»ٱx�Ɩм�ҝū��Ͻ�xàCÚÖÝá�ūذ۩��9ٱ�щӒ

�¸�؟�˄ҟķӏЌըɠǚҌ¾ăÀåÝáąCÊ F-NET �������������
���� ������������������� 8̚՝Ԡ�Ɩм��àC

ÚÖÝá� 4 ձ�àCÚÖÝá»ˏӕ�8ҝϞ»гҘٯןŷ̄ŷöĆáĂ�ӏЌƷԎˏ҄J3
������������������������������������������

� �Ӝ�¯֦̌�ӏЌըҎԠ�ֻ҄ˏ�فʇȜ�´¶8��ҨǼ؟8

Ɂͦ}͙˻�¸�9 «�8ԭըɠÀĆèCÓÿĆƖмͺ�ҝ�·ԱɯƷԎʅϜ¯˝��9Ҩ

Į�ӠΟ��x��|�àCÚÖÝá»ˏӕ�8�¸�¸�àCÚ̘ط�ըɠàCÚ|µڞ

ÖÝá|µՁµ¸·ӏЌƷԎˏ҄úàĂ�ĄèÔáåÔ»ư՛��9ˍ�8Geller & Hara
J2003�����
�	��������������ç ĀùÚ������������

���������������������������	��������������

��������� �ɯ̩¯žդ��·�Ȭ�8�¸µ�Ͻج��ӎéĀùÚЖԂ�ҝ��

�Ͻ��ըɠÀĆèCÓÿĆíăCøąCÊ»ˏӕ�8͕�Ɩм»˝y�®�àCÚÖÝá»
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̘Ц��9 
 
 

�
�{Eq�M6;UW�

�

<áĀĆÔÓÂäÝÊȅΠ»ٱx�ՓқԺזƣƮɠЦĴԛ̵�ǶդƖм 
˳՝Ԡ�8(1)ǌƣ�{�·ƣƮ�ǌ~�ùÆäÕø�ʇȜ8(2)Օؤƣ�{�·ƣƮÚĆéÊ

ͦ�ǶդƖм8(3)¾ÎüÇÀÍæø�ÎCâ�¸�x·Ĵԛ̵�ʇȜ»˝��9(1)�Ǟ���8

dpp Ĵԛ̵}Ƽɟ�ƣƮ»͓�ÆÐÇÀ��˼ń҆ژ�։ʗ�·��ҝ�8ńǌ~�úæ¾Ā

ÇÀ��Ƥԥا�ń҆�8˼ǌ~ՈѢתįқ�úæ¾ĀÇÀ��˼҆�ՃԂ�Ĩ��¬։ʗ

��x·��»ؼµ|���9�µ�āĆ̪Ÿ Smad �ҝ�·ˈқ»ٱx�Ɩм�´¶8dpp Ĵ

ԛ̵̨ז�٫қ¯Ի�8ٮƣƮ�˼ńХ�ҝū��˼ń֡ҝϘJ¯���˼ńҝϘK�Թ~<

։ʗ»��x·��8��º� dpp }ƣƮ�ʮǵ։ЮJЦӳK�{x�˼ń֡ҝϘ�Цӳ»ӱ

ъ��x·žդХ}˦x��»ؼµ|���9«�8dpp �Ϡڌ�։ʗ��x·��}͙˻�

¸�x�ăÜæÀĆ̪(RA)ɫڶ�Ǟ�·ʇȜ»˝x8RA ɫط{ڶсӺԺז�Ƕդ��x·�

�»ή®ؼ�µ|��·��¯�8RA �ķڟƖˡѪ(Cyp26)�։ʗ}ƣƮɠЦח RA բԠ�Ԁ

ŷ»Ł~ǿ����� engrailed Ĵԛ̵»։ʗ��8ƣƮɠЦ»Уʯ��x·žդХ}˦x��

��8EF-1alpha¯«ڰµ|���9(2)�Ǟ���8¾ÎüÇÀ�Íæøհؼ« Ĵԛ̵� GAPDH
Ĵԛ̵�։ʗïĄúCÚ�Ҽ�9¬͈«ڇ˳ʮ8�¸µ�։ʗïĄúCÚ»ѫ¬˱¼�áĀĆ

ÔõÙĆÎĆÔáĀÊá»ٱx·���8ƣƮÚĆéÊͦ¾ÔòÀĆ�Ĵԛ̵æÝÊÛÁĆ�

ͧʑ»˝y9(3)��x��8¾ÎüÇÀÍæø�{x�8ήǵ։Ю�Κٳ�ҦֲԎÒËãĂח

̵� 4 Ϳڧ�ÔCéCí½÷āCJFGF, Hedgehog, Wnt, TGF-beta)�ƣƮǬͦÚĆéÊͦ»ÎC

â�·Ĵԛ̵ٸل�ԎԻԂ̘Ƚ»˝x8Җ�Ժىז�àCÚ�֛Ʋ�·���8�¸µ�Ĵԛ

̵�ЊŸïĄÖÔ»ؼµ|���9 
 
 м�´·ŸнÚĆéÊͦ�ĺ͕ˏ҄Ɩмחڞͦ>

x�̇Γ}�ۅف�ʗЮͿ�ƮқÚĆéÊͦ�ʇȜ»ӜϺ�˝��9ѹזҍԺۆ՝Ԡ�8؟

�¸�óÅÕÈÜÿÁÜĆÇÀ Laqueus rubellus �Ʈқ»Ҹƞ�8ҸŤբΝ��ʮ8SDS-PAGE
ԝǹŒԺ�´¶ѩӠΟז»Ԗơ��9��ɺƅ8؟Ϳ�� 7 ��ͷٳ�ƮқɺόՎÚĆéÊ

ͦ}ғ̐�·��»ư՛��9�µ�8ƮқӠΟז» LC/MS/MS м»˝y���8חڞͦ¶´�

ԎàCÚK»Ձ·���Цʸ��9��y��xٸل�ͿƮқ�ïĄßÅCøJÚĆéÊͦ؟

��|�ͷٳ�ÚĆéÊͦ»àCÚñCÔʅ̜����¹8x�¸¯ϽǼ�ÚĆéÊͦ�w·

µ�ÚĆéÊͦ�ԻԂ»�µ�Ьư�˝y�®8Ʈқ»��·ѫϱ�w¸���9|ח{��

·Ƥԥا�áĀĆÔÊāïáCøƖм»͈¬�}8֫ �ڞٳ RNA »Ձ·��}�~�|���

®8ʗ̐Юқʚқ�ӻŽְ̇�؟Γ»ɯƐӜ�w·9«�8ŸнƮқӜ�̫�¸�ŸнòïÜ

â�٧̞ԎƖм¯˝��9ؑ Ѻ֍Ԧ�ŷѺѲəӏ҃ԼѲ|µ̇Γ�¸� Laqueus rubellus �Ʈқ

»Ҹƞ�8ѩӠΟז»Ձ�9�¸µ�ӠΟז»¾÷æ̪ĀÖ÷Ÿחм{´£ͦחڞм�´·¾

÷æ̪հڰƖм�Ȫ��9��ɺƅ82 ��ŸнòïÜâ��x�8¾÷æ̪հڰ»ɷԂ�·

��}�~�9ʗЮͿ�áĀĆÔÊāïáCøƖм»Њ®8àCÚñCÔ»Ձ·���8˳ʮ

�µ�ŸнòïÜâ�ԻԂ»Њ®·��¯�8ר�ѲΨ|µՁµ¸�ԻͿ�ŸнƮқח�м»

Њ®·���8̵חЊŸïĄÖÔ�Ǟ�·ӎʊ»ӷцŸн|µՁ�x9»ؼµ|���9 
 

<Ҙٯןķ�̧Ӥ̵ח�ڧɪԱ8ĴԛԎҗٮХ8Юזӏڄ 
˳՝Ԡ�8Ħŷ�ʇȜ»˝��9Tͧʑ 1Uպ،ǡ�´��̇Γ�¸� D � E �ҌԚ�ʚB

�̧ӤÐĆïĂ|µ DNA »ӠΟ�8PCR �´¶ 18S rRNA8ITS828S rRNA �בķ�҂ڟ
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ŤǬհڰ�ɷԂ»˝��9��ɺƅ 5 ʚқ|µ̧Ӥٟٺ�ŤǬհڰ»Ձ·��}�~�9T

ͧʑ 2Uպ،ǡ�´��̇Γ�¸� D � E �ҌԚ�ƝЗۢƌí¿ĂÚCÐĆïĂ|µ RNA �

DNA �ӠΟ»˝��9��ɺƅ RNA �ӠΟ�¸�|��}8DNA ��x��ӠΟ�Цʸ��9

ʗ̐ìÎïĀĆÊáĆ�ғ̐��x�ӠΟ�¸� DNA »ӥɟ���8PCR �x�ư՛ٱ«

�x·9ìÎïĀĆÊáĆ�ғ̐}ư՛�¸¸ 8̧Ӥڧ�Юǀ̯°ЮǀǕȮ�ìÎïĀĆ

ÊáĆ��Ǟؼ«ڳµ|��·��}�~·�¹y9Tͧʑ 3Uѹۅف�{x�̇З»˝x8

í¿ĂÚCۢƌ�´¶Ձ�ÐĆïĂ��x� RNA ӠΟ»͈¬�9x��|ϩɼ»תz�ͧʑ»

˝��}8̫՞�}µ RNA »Ձ·����~�|��9Tͧʑ 4U̧Ӥڧ�Ի�āÑā¾ڧ

�ҏ�ٝʿӤ»ٱx�8ƮқɠЦ�Ǟ٩�·Ĵԛ̵�Ҽڇ»˝y�®8ԻĺͿ�Ʈқ»֜ח�

�x·ʚқ�Ʈқ»«֜ח���x�xʚқ�»�¸�¸ח��ÐĆïāĆË�8�¸�¸

RNA ӠΟ»˝��9˳ʮ�µ�ʚқМ»҂°�8RNA ҂בÈÝá»ٱx�֫ڞٳ� RNA »҂

�8áĀĆÔÊāïáCøƖм»˝yɯƐ�w·9�¸µ�Ɩм�´¶8Ʈқ»ɠЦ��xב

·͔�ՃįԎ�։ʗ�·Ĵԛ̵»ԻԂ�8āÑā¾ڧ�{�·ƮқɠЦ�ùÆäÕø�ռ·ɯ

Ɛ�w·9 
 

<ɪԱÍæøƷ�´·Ըҍڧ�ЊŸ�Ա˩ԎڄƖ 
£´}՝Ԡ�8ÐĆïĂ�̇؟ RNA ӠΟ»ͷ�˝��9ɯƐ�� 10 Ϳ�y�86 ͿJÎ

ÁÀÆ8êùÎÁÀÆ8áĀíÎÁÀÆ8÷÷ÀÆÛöÒ8öÛÎ8ÅÁøÇÀK�Юқְ؟

�ͺ�Цʸ�8�¸µ�ְ؟|µԙͪ RNA �ӠΟ»˝��9˳ʮ�¸µ� RNA ÐĆïĂ»

¯��8ά͕͕СҦÒCÌĆÐC�´·áĀĆÔÊāïáCøàCÚ�Ձ»˝yɯƐ�w·9

��ÎüÇÀ¾ڧƣؤx·Օٱ���ʇȜ�ɪԱÍæøƖм�{�·Ƥə؟՝Ԡ�8؟�8»

x�8��Íæø�ÎCâ�¸�x·։ЮǞڳ�Ĵԛ̵�¾æßCÒÿĆ»˝��9̚՝ԠÍ

æøƦٳհڰ}ƖՆ�¸�¾ÎüÇÀ�{x�8Ճ�қ͡ɠЦ���ήǵ։Юƌԉ�Κُ�ٳ

ƾ»͓� FGF8Hedgehog8PDGF/VEGF8TGFċ8Wnt í½÷āCԮ�ÒËãĂԛҶ�Ǟ٩�·

Ĵԛ̵»ԻԂ�8Җ�ǈڥԺ8זҸ֝Ժ8זʮʼԺז�Íæø�ԻԂ�¸�x·ѹԻĴԛ̵�

�֛Ʋ»˝y���8�¸µ�Ĵԛ̵í½÷āC�ЊŸƌԉ�{�·ƪĴԛ̵�ƯՁJΚהK8

ɶͣԮ�ÀñĆá»אʒ��9��´yא�ʒ»Ӽ��8¾ÎüÇÀÍæø}�¸µ�Ĵԛ̵

�Ǟ��8ǈڥԺז°˼ńѹϘԺז�Ѩя}͓��x�ѨяԎĴԛ̵ÖÝá»¨©��««׳

͓��x·��»ؼµ|���9«�8��ɺƅ|µ8¾ÎüÇÀÍæø}8˳ƗɪԱÍæø

Ɩм»˝yԻ�ՓқԺז�Ըҍڧ�Íæø»ӱ§·̏�ăí½ăĆÔ���w·x�Ƥə��

 �w·��}͙˻�¸�9ٱٝ�
 

 ؼʒѪ»ïĄÈÒ���ήǵʓЮҦ�Ҩǹ̪ѪϠωéÚCĆƖڞ֦>
25-20 Ų՝џ�ήǵʓЮҦ�ӏț̯Ϡ̄Ҩ�ӏțֲѲǕȮתԺÀñĆá}ǿ���9֦ ʒѪڞ

JV, Cr, Co, Ni, Cu, Zn, MoKٮ�B�̪ŸǜʒõßĆÒûĂ»͓���8ԭ͔�Ҩǹ̪ѪբԠ�

ū�8�¸�¸Ճٝ�ȤԺ»͙���}ǵҠ�~·928-18 Ų՝џ�ʛԡϥ�֦ڞʒѪ�ȤԺ»

Ɩм�8ήǵʓЮҦ�{�·ӳǵԎɛʽ����Ǚ°|�̪ѪբԠϠω�ʅϜ»˝y9 
(1) ËĄCîôÝÊÔУʯѾӒ�щӒ 

ΦǕ̪͟ѪחĠУʯѾӒ»ˠ�8щӒ͈ʑ»˝x8̪ѪחĠ} 10^-10 ǹĠ��ŋԙ}ž

դ�w·��»ư՛��9؟ѾӒգ«�� 10^-5 ǹĠ��ŋԙ�����8´¶Ԁ̪Ѫ��

ͧʑ}žդ����9��810^-6 ° 10^-7 ǹĠּɅ��ѾӒ�ĤԂХ�˳ʮ�ƋҪ�w·9 
 Ժת��բԠڈʒѪ�Ҩڞ֦ (2)

ʛԡϥ͈�8ڙMt. Roe (27.6 Ų՝џ)8Pronto (24.5 Ų՝џ)8Cooper Lake (24.5 Ų՝џ)8Ville 
Marie (23.3 Ų՝џ)8Hokkalampi (23.2 Ų՝џ)8Flin Flon (18.5 Ų՝џ)»̭��9ٱXRF ��ͷ

Ɩ8ٰŖŸ��ʮ8ICP-AES & -MSח«ʒѪ�ǦнڞʒѪ�ҌԂ»˝x8֦ٳ ��ҌԂ��9
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ĺ�ʛԡϥכ�ʆàCÚ»ǀ��9ٱ�¸µ�բԠ» Murakami et al. (2011, GCA)��Η

x8element retention (MR)�Ɩм��9��ɺƅ8Co �ήǵʓЮҦ��¶8́ ¶Ҩ׳�ڈ J͓Ɲ

Ο��xK�¸·´y��¶8V, Crڌ�ٯ �Ҩ͓׳��ڈ}ǱחͶ��¶8Ni, Zn �Ҩڈ�

Ȱ��¶8Mo, CuחǱ{͓׳�  Ÿ»�µz·��}�~�|��9ת�
 

<ӏțֲѲͦז�ȕӛ��ΚɆҏÀÅĆ�˦חƖդחмͺ�ưڊ���ȕӛǶˏ�Ɩؼ 
��ͭƕԎΚٳХ»˚؟�8ڔ՝Ԡ�IגԦ�ͧԡϥӜ�{�· Cs »ȕӛ�·ՠԡˢז�Ճ

Ԃ�Ǟ�·ʇȜI»ΓӜԎ�Њ®�9גԦʓ։͎ʣ�̧֢��ͫХ 137Cs �8ԡϥӜ�ՠԡ

ˢז�Ȱ�ȕӛ��x·�˚zµ¸�x·}8������´y�ˢזͿ�ȕӛ��x·|�

�Ϳ»ՃԂזɥ�8��ˢڳ��ʇȜǶǞԮڊ˭�����ӎʊ}Ο�x�x9¶~���ج

·�®�Ɩм»Њ®�9גԦʉ֗Ǡҕ�̇��ЗԜֲѲ�ԡϥ»ǇѸ<חȝ�820 45Ďm
�ÐÀÕ�ԡϥٰ�̵ڐŖӜ� Cs ÀÅĆ»ȕӛ���9�¸»ƗΈ<ǇѸ��8çĆâïăÔ

�òăÝáϪ�Цɠ��ʮ8ς�ʇȜͤ����ưڊ��x· EPMA[SEM-EDS[FIB[

TEM �xyחмïĄÖÔٱ�x�8Cs »˦բԠ�ȕӛ��x·ˢ̵ڐז»ԻԂ��9��ɺƅ

Al-Fe ɪ�ÔùÊÚÀá�8{�µ�˯Ō�Ÿ�ɠЦ�¸�èC÷ÈýĀÀá�˦բԠ�

Cs }ȕӛ��x·��}ؼµ|����9èC÷ÈýĀÀáؼ��µ|�Ѳǝ�ÀÅĆʴǔ�

|��� Cs }¶˱«¸�x·��}˦חƖդ TEM/STEM �y´������9ĺ|ؼ�

ͧʑ�˦բԠ� Cs »ȕӛ��ˢזͿ}8ͧ̏�֡Ϧ�ԀբԠ�ͫХ Cs »ȕӛ��x·׳Ϝ

��x9���ÀùCÓĆËïăCáJIPK�ÅCáĀÓÅËĀí¿C�´¶8ͫդ�´�

� IP »ǒʶ��·ԡϥ̵ڐ»ՃԂ<חм�8��ˢזͿ»ɷԂ�·ͧʑͺ�ưڊ�ӛͺ�8

IP Ն¬¶ѾӒ»Խ�8̄ԏ� IP ���Ϡ�ǥöCÈĆË�ɠЦ��x�ʅԴ��9 
 
 

<ӏțЮػʀ�{�·ЮػCЗCˢזѹʪ̘ٱ�ʇȜ 
�¸«�Юػ}ғ̐��x�˚zµ¸�Ҙٵʶ}Չ|�xӏƮՎ»ҝϞ�ͧҡƖ��9˝«ؼ

Ճ�ҨڈӏƮ���ӏțήǵ|µΚٳ�ƉېǦ��x�8ʗ̐�ʶ˩Цٟͦז�ٺ�ȪȞ�ӏ

ƮՎ�ÃåĂÉCíĀÝÊÔ�ŎȺ��x�8ЗѪ<ðāÁø<ӂѪ<̪Ѫ<ڏŮ�ĤԂԻĨ

қ»ה˩Ԏ�ҌԂ<Ɩʹ�·���´¶ԂڞŸ»͈¬�9ʶ˩Цǿʕ�ٝǶז}ʤǁ�·�¯

Ǟµ�8֦Ю̪ڏ·´�זǜʒ�ȿԀăñĂ�ЗѪ�íĀÝÊÔ�ĩғ��{¶8Ʌ؎ӈѲ»

Ɣ��Ёڌқ�Ϡω}ðāÁøԻĨқ|µ¯͙˻�¸�9�¸«�ԀբԠ̪ڏ�բԠ

(<0.2mM)��֦Юז�´·ԻĨқרח�ǿ~�x��·Ηٺ�Ԃы»ו� 10-20\�ԻĨқח

�·¸�ڊЬ��Ɩʹ�·�®�ְ̺���˳ʮ�µ�ϝ̌�ư«̯ػǚҌ�¸8ӏțЮ{ר

�}ǵҠ�¸·9 
DNA հ�8ڰΗٺ�ɠҡ°ЮڄՃХԮ�ɠͦ�ɉר�~�|��ЮזͿ�ԻԂ»žդ��8

ʛ̌Ʉ�։ʊ�ɭ}��9DNA հڰ�ʗғ�����8эؽ��Ю׳¯�זғϪҡ�´·}ԏ

�բԠחžդ�w¶8ÒāÆÍĂ�˦Ťٱ DNA »Ȱ�ɺ˩�·�®�8DNA �ав°ʝѹӠ

Οٱ�xµ¸·9ҜоזӜ�ÒāÆˢ�8־؉{זDNA Ɩ»ؐ�·�®8Ÿнח� DNA ׳{

ғ�¸�x·žդХ}w·}8ÒāÆˢז»ٰƖ�� DNA »ӠΟ�·֫ٳ}w·9�¸«��

ơ։��ɞͦǦ|µ DNA »ӠΟ�·ͺ»؟Ɲ�ЁƝԄҜоז�ԏח��ٱм»˝��ɺ

ƅ8Ҝо՝Ҧ} 10 ՝�ЁԠة 30m |µïĀĆÊáĆ<ϯז<сӺԺזԮٟٺ� DNA }ʅΟ�

¸�9�¸«�ՃԂ�Юڧחזə�¬�ԏٱžդ�w��èÀÅöCÆC°Ÿн�ɠҡ�Ǭ�

�ϧ�8Ÿн DNA �ϧ»ѫ¬˩º��´¶ϝ̌�ʛЮҡ°ʛǕȮא�ʒ»�9̺ن 
 

<Θȏڧȱڒ�{�·ԸJՃ�ե8Վ͚KȔ£ۼЊŸ�ɠҡƷԎ<։ЮƷԎʇȜ 
���8J^Käąáā۰�։Юƌԉ�Ǟ�·̘Ƚ�J_KʗЮ{´£Ÿнח�~ʇȜ�Ҩ؟
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Ц_a՝Ԡ�8Ђеͯן��x��àCÚΈΓ�_�|µ�·9«�J^K��x��8؟ְ

�ǶǞ�įԺ��¯�x8ϽʇȜͤڊ��Ϡ�}֫����9ٳ�¸�x8ЂеʇȜ»̳®

·�w����Ǭ֚Ш֤ڠ�»ӣx�9۰։Ю»˝º�·ÀĆÈýñCÚC°Է؟ְؼУ̘�

�®�ǫɌ° CT ÔÈûĆàCÚ»Ɩм�·�®�щ֤»Шz8ןЦ_b՝ԠήԸ|µ؟ƬԎ

�ͧʑ̘Ƚ}˝z·´y�Ψ֤»˝��9J_K��x��8ίҏǶǞ�ʇȜͯƝƤթʍУԠ�

˭פ�»�8ٱڀ«� The Field Museum �{x�8ʗЮąä۰ڧ�Է؟ְؼǚ̞»˝x8ۼ

˰Ƭ�˰ŸÒCÊÃĆÔ��x��àCÚΈΓ»˝��9�µ�8Իפ˭� Carnegie Museum of 
Natural History, American Museum of Natural History, South Dakota School of Mines and Technology
Ƭ�ǚ̞8˰ۼ£´}�երڒȱڧ�8ÓýĀǻ|µպĘǻ�|����«�«�Θȏه؈«

àCÚΈΓ»˝��9ƌȡ�Әо��~�àCÚ�˩º�8Ђеͯ���͔Ҧڧח�ə��x

��àCÚΈΓ��x��¨©Ǎ��9ږ�µ�8ąäڧМқ{´£Æùڧĺқ»Ɩ؏�·�

 ɂՖɪ�֛Ʋ��®�ɠҡƷԎàCÚ»Ձ�9ۼ8¶´��
 

<èÀÅöCÆC�´ؼ��µ|��·ÀæÖĀøÔ�ʛЮҡ 
ή՝Ԡ�˭ڊƃƷոזǟ8רӰڊոזǟ8ͺŤӜєӰڊոזǟ��ȭײ˩8¶´�ڠ�À

æÖĀøÔd͈ڙ»։ʊ�8̚՝Ԡ8�µ�˩ײ 2 ��x�8ڙ։ʊ��9�¸µ�͈«ڙ͈

м»˝���9חɷԂ��9«�8ӂ̪ŤӂѪ̪ѪԻĨқ«זм�´¶ˏЦˢחpњƗшبי

�¸µח�м�8ÀæÖĀøÔƮ»ڙ͈·~�ڇח��x��æÓýCĂ�Ʈ»ח��8ח

Ÿ��͈بיм»˝���9�µ�8ח�����x��èĂÊ�æÓýCĂڙ�x͈~�ڇ

ҐӂŸЗѪ8Ì˥м»˝���9ɌқԎ��8ӂŸЗѪ8җǕחx�èÀÅöCÆCٱ«ڙ

áĆ8¾ĂÎCĂ8ÔßĄCĂ���ӜХƐ8̪חХƐ̪ؔ̈́�ח�ÃÔßĂ»ĺӀŽЗחƖ

��ʮ�8ùÜĂÃÔßĂŸח�мٱ�x�9«�8ȿХƐחӜ�ʛ̌Ʉ�̈́ͦJËāÖĄC

Ă�Օ؟�ÀØïăæÀâ¾ĂÎCĂ}ÃCßĂɺ˩��x·K��x�̈́ͦחֶм»˝x8

ƪ͈ڙ��x�ՃӪּ�»˝��9 
 

<Ɲڌ�ٯ¸˱ҨƇ�ЮזӏțŸƷԎŎȺ 
ħԵςƼʓƝķ�� 3 ˛ƝJӁзǡ KT12-29, ´��| YK12-13, ���« NT13-05K8ŰՐ

áĀí�� 2 ˛ƝJYK12-05, KT12-13K»̼ͧ�8ʗϤÖĆÐCٱ«ڧx�՜ЗïĂCøҿ˾8

՜ЗïĂCøöÝìĆËӱ˾8֦ЮזǀХàCÚ8ԺזïĀĆÊáĆ͈��9̼ͧ«ڙ«�џ

՝|µŁ~ґ~8ӏǂ¶�´·ƝԄŷ|µƝٯ¦�íĀÝÊÔҌԂ»نԎ���8؟Ɲ˔�

{�· 2 ˛ƝJYK12-13, |x¸x KR12-19K�̥Ž�àCÚ»Ձ��9 
ŰՐáĀí�؟Ɲ˔�ӱ˾��8�¼|x 6500 ��ϽǼơ։�¸� 128 ՜ЗïĂCø͟ڳ

̇Зǫ»ŋ�8ٱЁƝ�{�·˦ذԠ̇З»Ӽ��ŸƷ<֦ЮזöÝìĆË�Цʸ��9 
ÀĆâٯ�՜ЗïĂCø͈ڙ»ҝϞ�8͕СҦÒCÌĆÐC»ٱx� 16S rRNA Ĵԛ̵�

deep-sequencing »̼ͧ��9�¸µ�ɺƅ|µ8ÀĆâ8ٯŰՐáĀí8ħԵCöā¾ã�՜

ЗïĂCø�ͷٳ�ĺ͕Ю̨ͯڏ�Ů̪Ÿ֦Юז Thioglobus ҏ� SUP05 ɪԱə�w¶8�¸�

Žz�ÀĆâٯ°ŰՐáĀí��ЗѪ̪Ÿ8ùÚĆ̪Ÿ֦Юז}Οʗ�·��}ؼµ|���

�9«��� SUP05 ɪԱə�8՜Зט�Οӷʮ�ǜʒɟڏŮЦ8¬�¶�«ח�¸»θB�̪

Ÿϐ֟��ĺ͕Ю̨»˝��x·��}͙˻�¸�9џ՝Ԡ«��̇��ÀĆâٯ°ςƼʓ

Ɲķ��ԺזïĀĆÊáĆ͈ٱ«ڙx�8ԺזïĀĆÊáĆӜ�ӂѪ{´£әѪ�ĤԂԻĨқ

ɯҌ»̼ͧ��9 
 

�

�
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ǦϠ ӷǑ ؟ӏțۂЩƃƷڳ˩ Ҩƕ؟ӳ 
ǦϠ ӷǑ ؟ӏțۂЩƃƷڳ˩ ҨƕŋōīĿƕīĿӳ 
ŢԳ ĺż ؟ʛЮזƷƕ ֳȈĿ 
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ЩƃƷڳ˩ 
˭̏ƷΠīĿƕ<īĿ 
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őʓ ١̵ ۂ؟ЩƃƷƕƷƕ ŋōīĿ 
֛Һ ǻա ؟ƝٯƷƕ�  Journal of Oceanography  ΓīĿӳ 
֛Һ ǻա ؟ƝٯƷƕ�  ֳȈĿ 
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֛Һ ǻա ؟ƝٯƷƕ�  ŞǣƝٯʇȜƕ īĿƕīĿ 
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֛Һ ǻա ؟ƷΠƕȈ ӏțۂЩƃƷīĿƕ IUGG �ƃƕח IAPSO ςī

ĿƕīĿ 
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ҕϠ ڑ ؟ӏțۂЩƃƷڳ˩ ƷΠΟ֓īĿƕ<īĿ 
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Geochemical Society 

Elements, The Advisory Board<īĿ 

ҕϠ ڑ The Mineralogical Society of 
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ӑԜ Ĥڑ ؟ӏͦƷƕ ΓīĿƕ<ՃΓ˨ΓīĿ 
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ς ֺո ؟ʐ֦ȹƷƕ ֳȈĿ 
ς ֺո ؟ʐ֦ȹƷƕ ҩ 23 Ɨԝ̵ʐ֦ȹҨƷͧ˝īĿӳ 
ς ֺո ؟ʐ֦ȹƷƕ ǞԪ̻ 
ς ֺո AIPEA Nomenclature Committee Member 
 Ա˩˭̏ЁƝɐ̙(IODP) ƃƷԇĥֳŻéåĂ(PEP) īĿ ן٬ مڭ
ӏțɐ̙ƃƷÎĆ؟ ן٬ مڭ

ØCÒ¾ø 
IODP  ƕīĿ˝ƕ͢

ɫ̨̈Ƚϕ͋ʕÃåĂ ן٬ مڭ

ÉCӨ 
MƝٯˢ͋זʕǞ͎ڳȽNʷѝԂīĿƕīĿ 
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ћ ԖЬ ؟˦ĠڠƷƕ ЍŸʅԴՃרīĿƕ<īĿ 
ћ ԖЬ ؟˦ĠڠƷƕ ʇȜ̘ȽËĂCïMÎêCăĆáͫʶ»ٱڀ�
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Ŭ̦ Ũؼ ؟ԕכƷƕ Ѷє˃ӋǬɆѝ˚īĿƕ<īĿ 
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�·ӱ˾ƕ<īĿ 
ŢԳ ĺż ؟ƷΠƕȈ IUGS ƃƕח IPA ςīĿƕ<īĿ 
ς۠ ĺЎ ů̦ҨƷӏțͦזƃƷʇ

ȜÖĆÚC 
ŋō<ǋˬīĿƕ<īĿ 

ǆ˷ ѭ ؖŕϕ ׃ԕǝ֢˝ϤҦҢ̼щʂщ͎Ƚ�ɚ·ǕȮŎȺ

ֳŻ�Ǟ�·ٝͯ͠ʇȜƕ<́ӳҦڄ 
ǆ˷ ѭ J̒K˭ԡȅΠʇȜÖĆ

ÚC�  
ŰæӵԦ׳ѣʇȜƕJ˭ԡʴӼϕīҴ͎ȽK<ī

Ŀ 
ǆ˷ ѭ JͭK З̨ԡمʂщȅΠ

ÖĆÚC�  
ÐĆÏ҂ٶϰȅΠơ։ͧϜʅԴīĿƕJЗ̨Өī

Ҵ͎ȽK<īĿ 
ǆ˷ ѭ ƝٯЧ̛ʇȜ̒ӆ Ԧ�Ɲ׳�ѣ<ǗڄʇȜīĿƕ<īĿ 
ǆ˷ ѭ иůҨƷ иůҨƷѕڋԎǕȮāCÛCĸЦȣԚɠЦƤ

ֳŻīĿ<īĿ 
 ɥƕĿڳ ƷΠƕȈ؟ҕ Ʒ م
ҕ Ʒ ĺ֕ͭӆЍم IODP-MI ÔòÒûāß¿CÎCà¿åCÚC 
ʇȜơٯЧЍƝ˝ڊҕ Ʒ Յم

։Ƕˏ 
MԪƝ<ԪՑƝ<ՑƝӏЌڳ�ԺХֳŻʇȜNЖ

ЊīĿƕ<īĿ 
ɅԳ ؉ כƃƷϕ ƃƷȅΠ<ƷΠϹȈƕѓىīĿJȅΠ<ʇȜǬ֚
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 ƕK
ɅԳ ؉ ǕȮϕ�  ЦѲʀÅÙĆѲ׳ʳ�Ǟ�·ʅԴƕƃƷחƃƕ

īĿ 
ɅԳ ؉ Յڊ˝ЧЍ؟ƷΠϼ

ȷƕ�  
ƃƷʇȜ֟īĿƕѓىīĿ 

ɅԳ ؉ ؟ƷΠƕȈǕȮƷīĿ

ƕ<ӏțۂЩƃƷīĿƕ˩

Ի 

� IGBP,WCRP,� � � � � � �  DIVERSITAS ˩

Իחƃƕ iLEAPS ςīĿƕīĿ 

ɅԳ ؉ ؟ƷΠƕȈ�  ӏțۂЩƃƷīĿƕ IUGG ƃƕח IAMAS ςīĿ

ƕīĿ 
ɅԳ ؉ ŅӞ˛ɍʇȜơ։Ƕˏ�  GOSAT ʮɬǶ�÷ÝÒÿĆԂȇϹ˾Ϲ˾Ŀ 
ɅԳ ؉ ˭ڊǕȮʇȜί ȎĿʇȜĿ 
ɅԳ ؉ ˭ڊǕȮʇȜί GOSAT ÐÀÃĆÔÜCøƕ˩īĿ 
ɅԳ ؉ ˭ڊǕȮʇȜί ӏțǕȮʇȜÖĆÚCŋōīĿƕīĿ 
ɅԳ ؉ ˭ڊȿӏʇȜί ȎĿȴ΅ 
ɅԳ ؉ Ɲٯơ։Ƕˏ8؟ǹϞȭ

ƕ8ӏț̨ȽכŸʇȜί  
IPCC ˭ՎټڳƕùĆèC 

ɅԳ ؉ ԪƝҨƷϧȅΠÖĆ

ÚC�  
ӏțǕȮתԺǚҌ÷ÝÒÿĆ(GCOM)īĿƕīĿ 

ɅԳ ؉ IPCC ҩʩ͕¾ÖÔùĆáăõCá� āCâÅCÐC 
ɅԳ ؉ UNEP ABC ɯƐ�ÐÀÃĆÔÜCø� ùĆèC 
ɅԳ ؉ ICSU/IUGG ̤ ŷ �

ICACGP 
˭̏īĿƕīĿ 

˺Գ ɗ ؟ƷΠƕȈ ڳɥƕĿ 
˺Գ ɗ ؟ƷΠƕȈ�  ӏțۂЩƃƷīĿƕ� ӏț<ۂЩʀחƃƕ<īĿ 
˺Գ ɗ ؟ƷΠƕȈ ӏțۂЩƃƷīĿƕ� IUGG  ƃƕ<īĿח
˺Գ ɗ ؟ƷΠƕȈ�  ӏțۂЩƃƷīĿƕӏțۂЩƃƷҨƷȴĸهҪ

 ƃƕ<īĿח
˺Գ ɗ ؟ƷΠƕȈ�  IGBP<WCRP ˩Իחƃƕ<īĿ 
˺Գ ɗ ǹϞӨ� ǹϞʇȜί ֳȈīĿƕ<ֳȈīĿ 
˺Գ ɗ ǹϞӨ�  ֳֶͦŻƃƷǀԺīĿƕ<īĿ 
˺Գ ɗ ϧ<ÒÔßøʇȜǶˏ�

�ȿӏʇȜίڊ˭  
ՑȿǚҌϹȈīĿƕΚԚʇȜǚҌѓىƕ<īĿ 

˺Գ ɗ ϧ<ÒÔßøʇȜǶˏ�

 ȿӏʇȜίڊ˭
ȎĿȴ΅ 

őʓ ١̵ ؟ƷΠƕȈ ƕĿ 
őʓ ١̵ ؟ƷΠϼȷƕ�  ƷΠÒÔßøʇȜÖĆÚCѓىʇȜĿ 
őʓ ڊ˭ ١̵ԕכҧ ŋōƕȈīĿ 
őʓ כ ١̵ƃƷϕ� ŅӞơ։ī

Ŀƕ 
ՃרīĿ 

őʓ כ ١̵ƃƷϕ� ŅӞơ։ī

 ƕٱڀ
īĿ 

őʓ ١̵ Վƴׁ� ŅӞѕͤڋ�  īĿ͔ڤ 
őʓ ١̵ ŅӞ˛ɍʇȜơ։Ƕˏ�

ŅӞƃƷֳȈƕ 
ֳȈĿ 
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őʓ כ ١̵ƃƷϕ� ȿӏķǚҌ

Ա˩ЖЊ؟īĿƕ 
īĿ 

őʓ כ ١̵ƃƷϕ� Ցȿӏķǚ

ҌԱ˩ЖЊ؟� ǚҌ<щ

ōɯƐīĿƕ 

īĿ 

őʓ כ ١̵ƃƷϕ� Ցȿӏķǚ

ҌԱ˩ЖЊ؟� Ǭ؟ǚ

ҌςīīĿƕ 

īĿ 

őʓ ڊ˭ ١̵ȿӏʇȜί� Ցȿ۹

нīĿƕ 
īĿ 

őʓ ١̵ ؗƝԿҨƷԀŴʇȜί�

ŋōȭȈƕ 
īĿ 

őʓ ١̵ ЄʢҨƷۂЩƃƷʇȜÖ

ĆÚC 
ȭڠʇȜĿ 

֛Һ ǻա ƷĨ΅٩Ƕˏ ƷĨϹ˾ƕ� ѓىīĿ 
֛Һ ǻա ԪȩƝٯҨƷ ƝٯƃƷׇҏڲΑћЄҫǡȬԻٱڀŋōȭȈ

ƕ� ƷƤīĿ 
֛Һ ǻա çąÀҨƷ ˭̏Ҙٯןʇ

ȜÖĆÚC (IPRC) 
ƃƷ͊هīĿƕ īĿ 

֛Һ ǻա ɈΌҨƷ ūڠٱƷʇȜί ȬԻٱڀʇȜMƝڌپٯ�ǚҌ{´¢úàāĆË

ʇȜN Ҧֲ 
Щٌ Ѓˆ International Space Science 

InstituteJ˭̏ŅӞƃƷʇȜ

ίK 

Science Committee 

Щٌ Ѓˆ Europhysics LetterJŭΌז

 ƷƕKڄ
Co-Editor 

Щٌ Ѓˆ ˦ԠϧƃƷȅΠʇȜǶ

ˏ 
ѓىīĿ 

Щٌ Ѓˆ Ҩ̔ҨƷăCÑCÃåĂ

ÉCƷʇȜÖĆÚC 
ȬԻٱڀѓىīĿ 

Щٌ Ѓˆ غʛųҨƷҘٵӏțǕȮ

ʇȜί 
ŋōȭȈƕīĿ 

Щٌ Ѓˆ ϧǬ֚ÖĆÚC ŋōīĿƕīĿ 
Щٌ Ѓˆ ʓ̵ƭƃƷʇȜÖĆÚC ŋōīĿƕīĿ 
ҕϠ כ ڑƃƷϕ Ԫ؟ҨЌ̉|µא�ȷ»ҾyѓىЍ̑ĸЦ̻

ŝ͎Ƚ<īĿ 
ӑԜ Ĥڑ ˭ԡʴӼϕ˭ԡӏڄł ӏЌ٧ӎټڳƕ<īĿ 
ӑԜ Ĥڑ ˭ԡʴӼϕ˭ԡӏڄł ͷٳǀӈѲӱ˾ʅԴīĿƕ<īĿ 
ӑԜ Ĥڑ Վƴׁ ʓ̵ڠĤѣīĿƕʓ̵ڵĤѣϹ˾ƕ<Ϲ˾īĿ 
ӑԜ Ĥڑ Վƴׁ ʓ̵ڠĤѣīĿƕƭ՟ڙĤѣϹ˾ƕ<Ϲ˾īĿ 
ӑԜ Ĥڑ J̒KӏЌ٧ӎѺ˩ʇȜϼ

ȷƕ 
ǀӈѲǬ؟ДʅԴƕȈ<īĿ 

ςӑ Ѓ ԪƝҨƷϧȅΠÖĆ

ÚC 
EarthCARE īĿƕīĿ 

Ԫӽ ӎʟ ˭̏ƝڄזٯƃƷȭƕ ąCÈĆËËĂCï#136<īĿ 
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(IAPSO)ƝٯʇȜƃƷīĿ

ƕ(SCOR) 
ћ ԖЬ ڄŸƷʇȜί ȎĿʇȜĿ 
̣ƇՎ Ƹ NASA Meteorite Working Group<īĿ 
̣ƇՎ Ƹ כƃƷϕ ҩ 54 ͕ՑȿӏķǚҌҥ<ƀǵҥĿ 
̣ƇՎ Ƹ ˭ڊȿӏʇȜί Ցȿ۹нʇȜīĿƕ<īĿ 

�

�

�
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2012(H24)՝Ԡ�ӏțۂЩƃƷѓˊ�ƪīĿƕԮغ�

 
īĿƕԮغ īĿӳ ī� � Ŀ 

ѓˊӳ ς۠  
Ʒƃӳ� JӏזK ОŊ �  
   A   JǕȮK مҕ �  

ѓˊȴض ǆ˷ 
JīĿӳKɅԳ 
Ԫӽ/֛Һ8֛ ų˷/Ȋє8Юɋ/őʓ8֗ ӽ/ӑԜ8֛ێ/مڭӏ8 Ͻ
Һ/ЭЗ<ȃ8Ŭ̦(٠)/ŇƱ8Ӝҕ(τ)/Ӗє8Գ؟/ۨԳ 

ƷƃȴضJӏזK Щٌ ςӑ8ǦϠ8ę8Юɋ8ÍĀC8ћ8ОŊJƷƃӳK 
   A   JǕȮK ŢԳ ς8ςʼ8֗ӽ8̣ƇՎ8֛ێ8مڭӏ8مҕJƷƃӳK 
ƕɯ җԜ ̣Ŋ8Ȗ8؟ӑԜ8űʓ 
Дγ Ȋє ԜӜ8җԜ8مҕ8Ŋ 
 ų őʓ ֛Һ8̣ƇՎ8ћ8űʓ
 ӏ8ɓЫ֛ێŬ̦(Ũ) Ԫӽ8һŇ8̣ƇՎ8˦ȵ8̝ԅ8̀ҕ8 ˄
ȅΠ ҕϠ ςӑ8Ȗ8؟ǆ˷8ÍĀC 
åÝáąCÊ Ŭ̦(Ũ) ˺Գ8ʖԜ8ĶΟ8̀ҕ 
ƃƷǶǫ ς ςӑ8֛ų˷8ǆ˷8ς۠8űʓ 
͛Ժͱ Ȋє  
ĤѣǗڄ ̣ƇՎ ςӑ8ǆ˷8ЭЗ8ҕϠ 

 
 
�����ah�

�

 Ϙ ՝ɻغ�ϟ غ̀
Юɋ�Ҩٯ� ƃƷȅΠכ�ٌחƃƷҨЇֲχ͵ͺƃƷͯϟ� �����
�

˦ȵ�ѻ� ٝ؟ǶӏțŸƷƕ� ʇȜπڪϟJԜʼϟK� �������

�ҕ�Ʒم ؟ӏͦƷƕϟ� �������

ОŊ ӷ͗� ؟ӏțŸƷƕƷƕϟ� �������

ɅԳ�؉� ̓·؇ϙ� ��������

ɅԳ�؉� ҩ 
� ƗӏțŸƷʇȜȭƕƷΠϟṂүϟN� ��������

ů؟�ʸҘ� ؟ӏțۂЩƃƷڳ˩ ���� ՝ҨƕMƷЮٙΎ։ֲϟN� �������

۟Һڗ�� ؟ӏțۂЩƃƷڳ˩ ���� ՝ҨƕMƷЮٙΎ։ֲϟN� �������

Ӝҕ Χڶ ؟ӏțۂЩƃƷڳ˩ ���� ՝ҨƕMƷЮٙΎ։ֲϟN� �������

νő ڒƔ ؟ӏțۂЩƃƷڳ˩ ���� ՝ҨƕMƷЮٙΎ։ֲϟN� �������

гє ңˆ ؟ӏțۂЩƃƷڳ˩ ���� ՝ҨƕMƷЮٙΎ։ֲϟN� �������

˩ڳЩƃƷۂӏț؟ ڹ̯ ٌן ���� ՝ҨƕMƷЮٙΎ։ֲϟN� �������

Οʼ ٥Ҩ ؟ӏțۂЩƃƷڳ˩ ���� ՝ҨƕMƷЮٙΎ։ֲϟN� �������

ϿԜ Ɠؼ ؟ӏțۂЩƃƷڳ˩ ���� ՝ҨƕMƷЮٙΎ։ֲϟN� �������

ٌʼ چՌ ؟ӏțۂЩƃƷڳ˩ ���� ՝ҨƕMƷЮٙΎ։ֲϟN� �������

͐͞Ԧ ϑʰ ؟ӏțۂЩƃƷڳ˩ ���� ՝ҨƕMƷЮٙΎ։ֲϟN� �������
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ȃɠ ̍B̵ ؟ӏțۂЩƃƷڳ˩ ���� ՝ҨƕMƷЮٙΎ։ֲϟN� �������

ĶϠ ͮģ̵� ؟ՠԡƷƕƷΠϼȷǬɆϟ(Asian Clay2012){´£ 2nd Asian 
Clay ñÔáõÔÚCϟ�

�������

����� ɆڪƷƕ�ƷЮƝƤ։ֲπڠĠ˦؟�Ҩ٘ ڣ͵�

�Ҩ٘ ҩڣ͵ �	 Ɨ˦ĠԴڽƕõÔÚCϟ ��������

ǅԜ ĺ ԪȩҨƷڄƷɪʇȜƃʇȜπڪϟJո̲K ���	�	�

ŬԜ ١ ԪȩҨƷڄƷɪʇȜƃʇȜπڪϟJո̲K ���	�	�

ʓԜ Ѓ̵ڄ ԪȩҨƷڄƷɪʇȜƃʇȜπڪϟJ̲K ���	�	�

Ǟ ٝ˿ ԪȩҨƷڄƷɪʇȜƃʇȜπڪϟJ̲K ���	�	�

ĤԜ ٚȁ ԪȩҨƷڄƷɪʇȜƃʇȜπڪϟJ̲K ���	�	�

�	�	��� ϟڪƷπƷڄԪȩҨƷ ٜ م˦

ПĶ Ύۯ ԪȩҨƷڄƷƷπڪϟ ���	�	�

�

 
 
���	�9�[Ka�iI�

�

Ϳ� � � ɼМ ר ѺƺJѐřK 

ƃƷʇȜ֟εɆ 

ϽƷΠڟķʇȜ 9 87,400  

Ǭ֚ʇȜ S 3 101,700  

Ǭ֚ʇȜ A 3 15,000  

Ǭ֚ʇȜ B 9 38,900  

Ǭ֚ʇȜ C 9 8,000  

ӬѕԎ؆ƑʇȜ 2 3,800  

͵ͺʇȜ A 1 9,400  

͵ͺʇȜ B 4 4,400  

ʇȜǀԺÔÚCá̻ŝ 1 1,200  

ՃרʇȜĿπ20,700 27 ֟ڪ  

  32,415 27 חҾͯհח

īҴ֟JЧׁɪK 15 114,405  

ȬԻʇȜ 3 56,720  

ҴʇȜĿԮ 5 7,054  

πƷǮּɆ 4 2,300  
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