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EFGHIJK
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M"0.99856, N 187Os/188Os-187Re/188Os

OPQR, 6STUV�W, X 542Y11 MaZ[\]^_`a[, 187Os/188Osbcd"

0.84Y0.12. efgh, Re�Os\��(%C-." 542Y11 Ma, X&iNj�(j�

k-.lm; 30jn“ ���!�”(opq�_`(\]�; Bljn“ ���

!�”'rBstNop]uR(vwx�yz Re-Os -.Z[i{|(}v~�; �

�	
p	�����(opX“ ���!�”(opx�h�(]uu��x��

p Re-Os BC��p(h�P,; ��	tj����30jn����“ ���!

�”' Re� Os�A&�������@��(�����*.

��� ����� 	
�� Re-Os �� �� ���� ����

��������	
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`aºFG�¥»�, ¼��½ ¾�I=�", �I=¿ÀÁÂ#?3;@ÁÂ, Ã�

£��ÄÅT, ÆÇÈÉ2ÊËÌ�Í¢, Î2�ÏÐ"ËÌ�Í¢, ÑÒ�CÓÔ.

20¦Õ 80¿Ö, ×Ø�ÙÚ3Û ICP-MS%ÜÝÙÚ3Û SIMS%ÞßàÚ3Û RIMS%

áâã3Û AMS#äÙÚRàÙ3Û NTIMS�åæçè�éâfê# 187Reëì9(42.3Ga)

�íîåï[6], 187Re-187Osìðñe��3¿Öi[7, 8]%�h>i[9]%�òó (�ô-�òõö

ó [10,11]st�÷øù , Î2�-úûü==�#ýþ!"=��¿ÖistF����

Ô���, �ø=�i���� �[12�15]. bc�d�� Re-Os ÏÐ"st	£�
��

I¤[16, 9].

Horan �[17]�<��������bc�d��y>?��H Re-Os ÏÐ"st. �,

(1) Horan �����������, �������, ¿À������&���N�; (2)

Horan�� Re-OsÏÐ"ñe: 186Osó��, � Walker�[18]fx, 186Os5�3Ûåï���

ø 5�!", # 186Os¼� 190Pt-186OsÏÐ"ñe�$?, %jk Re-OsÏÐ"st�, &;

' 188Os�(� 186Osó��; (3) Re-OsÏÐ")¢(*:+,�3¿ÖiÁÂ, �#*:

F�?3;@�-.. Horan�/jk�¿Öist, 0< Re-OsÏÐ")¢jk?3;@1

2.

314, 56<����������!"���7'�jkRe-OsÏÐ"st, :9

-�î8ï PGE��!"���¿À#;@F�7�Í¢.

1 ��������	

&9��:;<�[=%>[?@�AÚB#CD����“�!"���”'� Re-Os

ÏÐ"�� 6�(E 1, 2).

� 1 ���������

1. NO>, 2. PQR;, 3. �S8TU;, 4. �9:;, 5V9. 89:; (5. WXYZ, 6. [\]Z	*^_Z`a, 7. *^

_Z, 8. [\]Z, 9. bcdZ), 10V12. ef> (10. ghZ, 11. i_jZ, 12. kjZ), 13. 8Blmnop, 14. �am

q, 15. ra, 16. stu7, 17. vw�
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1. xy>, 2. TU>, 3. �SP9:;, 4. 89:;, 5. ef>, 6. 8Blmnop, 7. �amq, 8. ra, 9. stu7,

10. vw�

�[=���FÌ0��w-: GHeIJd(KL>ô�, ��ebcúM3�N

O�d(0P0.2 m), ��ebcMQd(0.5P1 m), ��ebc|3d(0P0.2 m), ��e“�!

"���”(0.2P0.3 m), ��e“�!"=>”bc�d(1P2 m), ��ebc�d(>20 m), x

ÖL>ô. �[=“�!"���”bc�d=��R�. ��:”yü=”-S, =�TUbc,

�ÏI&rVW, VWT(XYZ[\, [��� 1P2 cm. ]�^�“yü=”-_\��,

àÚ1`&a S 21.64%, Mo 26.5%, 2Ê 5.38%, b� 58.39%, -�_ñ=?. �� ZN-10©

'c4�=�. d��=�:ef=-S, TUgc-hiec�I�jc, kl\µQ\�

m. ef=��ñ�I�Qñ-n^\µ�\, n^ñµ��o�*p 12 cm. kl\ef=

�- 0.2P0.3 mm �qËñ, n^ñ��ef=�- 0.2P0.3 mm �Ê¹O. �� ZN-02 #

ZN-03'c4�=�.

AÚB���FÌ0��w-: GHeIJd(KL>ô�, ��eO�d�(0P0.3

m); ��eM3|d(0P0.4 m), ��e“�!"���”(0.1P0.5 m), ��e“�!"=>”b

c�d(1P2.5 m), ��ebc�d(>30 m), xÖL>ô. �'��“�!"���”bc�d

=��úZ�µr�\ef=��ñ#sMg�3�N, ef=Z�µr�tu&�, �I

rVW, sMg�3�NS�-v\(�wx 0.1P0.3 cm), y)-z\(0.4P0.8 cm). ]�^

�	*{_\“yü=”�I�rVW. �� GZP4-2'1��.

CD���FÌ0��w-|GHeIJd(KL>ô� , ��eú}|3MQd�

(0.3P0.5 m), ��eú}M3|d(0.15P0.4 m), ��eúM3�N“�!"���”(0.2P0.3

m), ��e“�!"=>”bc�d(0.5P1 m), ��ebc�d(>6 m), xÖL>ô. �~“�

!"���”67�AÚB���õ�, 2sMg�3�NS�-z\#��\, y)-v

\#�¤\(�wx- 0.1P20 cm). �� SC-20# SC-04©'1��.
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(1) ��&+�� �ï�,±���w�á� Carius �	
. � Carius��1−50�P

−60��í���, ����,±� Re# Os��$�� 4 mL� HNO3( 22 mL� HCl�

�� Carius ���� Carius ����ñ���, � Carius �����, }�q�����,

�����, )� ¡¢£áR� 230�, ¤� 8 h��2¥¦�q�.

(2) §¨ Os ©ª Carius�, �2��ñ��§¨«�, á¬{ 30 mL, � 105P110�§

¨ 50 min, §G� OsO4 {®¯(4-�Ý§¨®¯�). ��Ý§¨°�±� 50 mLw²³

��~´. ���Ý§¨®¯���§¨«�jkÜÝ§¨, §G� OsO4 HBr ®¯(4-

ÜÝ§¨®¯�). �ÜÝ§¨®¯��� Teflonwµ	³�, �àR¶wáR�·� 20 µL,

±�·�á�¸>� CrO3jk�§¨, �§¨��- 60P80�, ��- 3.5 h,  NTIMS å

Os.
(3) ¹± Re ��Ý§¨°��� 120�àR¶áR&!, áy�{º�, �»+¼��

(20%NaOH 10 mL) ½¾¹± Re¿À{õ, áRÃ�Áõ� y� 0.8 mol HNO3 º Os, Â

�á 5 mL 0.8 mol HNO3�+°Ã, �²ÄÙÚ^ÅÆ~´� NTIMSå Re.

(4) åæÇã �ÈÉiÊ�3��h?´stº MAT-262NTIMS.

3 ����

�56# Horan �[17]<����bcde��“�!"���”��(áË� Yukon ��

bcde��“y>?���”�� Re# Os�ÌI(2ÏÐ"åæ)¢�}Í�V 1. 01Î

§� �ô%�ò%�N#Ï�� Os ÏÐ"Ð/�Ñ;�: 186Os -���)¢, -�Ò1

<M, V�� 187Os/188Os# 187Re/188OsMÓÔ:e) 8.3403(ÕÖ 188Os# 186Os�3�&)M

Ó- 8.3403)ðÅ- 187Os/186Os# 187Re/186OsMÓ, × ÄÅ�ÐØ¢Ñ��MÓ¹L.

56ºå����“�!"���”�� Re# Os ú�� Horan�[17]��¤�ÙÚ�, �

áË� Yukon ��“y>?���”�� Re # Os �ÌI	u5õ�. (Ï��Û�d+��

Re# Os�ú�ð>ÜÝÞN�, � Osú��Ø Reú��ßá�&àáMâßá�ãä.

56ºå����“�!"���”�� 187Re/186OsMÓ�ð>ÜÝ- 1026.691P10100.1,

åz 6069.9; 187Os/186Os ð>ÜÝ- 16.355P96.664, åz 62.081. Horan �[17]ºå����
187Re/186Os- 6780P9359, åz 7733; 187Os/186Os - 63.40P94.87, åz 72.83. Üau5Ú�. á

Ë� Yukon�� 187Re/186Os- 5491.54~25440.76, åz 12305.637; 187Os/186Os- 17.35~159.9, å

z 72.280. ]Ö, Yukon��� 187Re/186OsÓM������, � 187Os/186OsYu5õæ.

ç56ºå����“�!"���”��)¢(V 1)èé 187Os/188Os-187Re/188OsêðE(E

3), j�£ëì“�!"���”��¿À(542í��Ma)# 187Os/188OsîïMÓ(0.84±0.12). �¤

Vð, 5Ýstºñ 6����è�õ e)�p 0.99856, ��������Ú�. � Horan

�[17]����E(E 4)MN, 56º÷�¿À)¢ùæÒ-*ò.

4 ��

4.1 �����

0�:;<#>[?@�����bcde“�!"���”���yü=�%óôkl
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\ef=�%Q\ef=�%¼õ\y>?�#�M3�Ny>?���&aº÷Âö��

���¿À- 542í11 Ma, 187Os/188Os îïMÓ- 0.84í0.12(�ÅI 187Os/186Os - 7.006).

Horan�[17]�)¢�S�÷� 187Os/186OsîïMÓ- 1� 560 Maøù���ú&. ¡¢)¢

��������û�, � 542í11 Maó-�!"���¿À*üN-�´.

ý��º�FÌ��þ;�, GHe���e“�!"���”��Æ���eMQd�

#O�d�, J4“�!"���”�=>¿À 542í11 Maù�2º������i¿À�

Ù.

�¡¢;<“�!"���”��� ZN02, ZN03# ZN10�����, �¡¢?@���

� SC04, SC20# GZP4-2�����, Ra�&1���(E 3). �Cð, ���:;<#

>[?@���´Ð�wõ�p 400��	, 2����bcde��.�!"���/�¹

I
�������+.

Ï���“�!"���”��(Ï��, ��yü=����ef=��(�M3�N

��, �����=?ÌI%S����!"ËÌ~�ð]�9, ���¹I��w��

}��¬G Re-Os¿À��º�
���ÜÝ.

`a:§�stVð, “�!"���”�~�(Ï=?ÌI��	�]��ñ, �½�ñ

ù�Id9!"�>���$?[19]. ý�������¤;�, Id9]��ñ�¹I�.�

!"���/�¹I��ð]�����µ��mI Re-OsÏÐ"ÌI�ð]ð>.

4.2 ���	��

Re# Osz-�f!", Ra��h>i+3
�ð]�. �ôòó Hû�, Re]

��õ�+���1�ô(:��d-ÖV), � OsY]�õ�+õ<��1�ò(:��d-

ÖV). J4, ��3���>Hû�, ���ô� Re/OsMÓ*J 187ReHβ-ìð¹I 187Os

�fWð]�ð>, ��z� 10~103��ÓÜÝ; �ò�� Re 67*¤�u5�ï, 2

Re/OsMÓ�- 0.1 ![20].

¡¢V 1 �56)¢ , ��������“�!"���”��� Re/Os MÓÜÝ-

� 3 �������	
���������

Re-Os ���

������ 542(�11)Ma, 187Os/188Os	
��� 0.84(�0.12)

� 4 �������	
��������

� Re-Os ���(���[17])
������ 590 Ma, 187Os/188Os	
��� 12; �

������ 560 Ma, 187Os/188Os	
��� 1
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20.63P100.75, åz 72.11. ���¤"#$, ��d3�ô*ü���������“�!"

���”� Re# Os:(2Ê PGE#��!"�ÂS��%@.

stVð, Ï�(�ò� 187Re/186OsMÓz- 3.2, �xÖ�ò 187Os/186OsMÓ- 1.055[18]; �

ô��OsN�Re&'(�, :Ù 187Re/186OsMÓx- 400, <åz¿À- 2Ga��ô;C, x

Ö 187Os/186OsåzMÓ- 10 ![21].

¢V 1*), ��������bcde# Yukon��ú PGEbcde�)*IJ 187Os

# 187Re/186OsÓÞ**¬HÏ�%�ò(��ô. �w+,-.�mõ�bcdeõùÓ[16]

/&0&. �;, ����bcde�ýþ!"�?3ùS�-�ô;@, �T?3H12

�h�A0F�����I=?3�*ü+(�, (3Ã�T?312�h-�!"��

ºF���Ôi¼�.

5 ��

(1) ��������bcde“�!"���”� Re, Os :(2Êýþ!"#��!"

�ïÐ¿À- 542í11 Ma, �2º������i¿À�Ù.

(2) �:;<#>[?@���´Ð�wõ�p 400 ��	, 2����bcde��

“�!"���”�¹I
�������+.

(3) Ï���“�!"���”��yü=%ef=%M3�N�(Ï?3�¹I��w�

���¬G Re-Os¿À��º�
���ÜÝ.

(4) bcdeId9]��ñ�¹I�“�!"���”�¹I��ð]�����µ�

�mI Re-OsÏÐ"ÌI�ð]ð>.

(5) ��d3�ô*ü���������“�!"���”� Re# Os, 2Êýþ!"#

��!"�ÂS��%@.

�� �������, �	
�����������������������

 !��"#$%&', �(�)*+,-
./01���"2.,-345, 6789

:;<.=>.
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