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Êj�Gł�MǦ �Á`j¶®ƥũÉå

"øƊǦ2 Æ 8 ¼ÈǦƆƜİ���%ƥƙƯř=
ƑƸƬƓƙǧ�� 94ÛƟƓƙǧũÉå"øƦÊj
�ƥ.œƟƄƷ<gĳďĂč:�ƥľĐ�-Ɖ

ƵÊj�ƥæ2ƣ>/ƑƸǦ<gĳďĂč:�

fMŪư3ƯƵƸƷƢơǦ<gĳďƥ,ŧƟ_`

ƢƷōôƻƑƸƬƓƙǧ 
ũÉ"øƦ�Đ��ǤöVƥ¼ÞŋŽÑǥƉ

Ƶ�ŽǦGB|`jƣŚjƑƸƬƓƙǧ9ÕĂč

ƟƦq<x�"øƥĂčpƟ�Ą��ƥnż

ƻƑƸǦ`jůƟƦWú½�"øǦÇ�'i"

øƊƅƵƓƙĈjCǢĈjŇĂčpƣ©~ƑƸƬ

ƓƙǧGB|`j9Õ�Ʀ÷5jĂč©ƟõÉ

ī�"øƊ�ĴğƚƜƙĀĎ«ĲǆǟǣǖƟ÷

ĂzXǇƾǅǠǑǠǡƥ*�ƣ³ƺƵƸƬƓƙǧƗ

ƥ�Ǧ¼Ê÷5�ÕǤÒǥǤöǢ`Ű¼ťÒ��

ĆǥĂčŢƻĖƞǦ1955 �ƉƵÌ
`j¶źj
ŢƟǦõÉī�"øƠƠưƣųŲµwĚƥø�

òŐƣ�ƇƷ�ŶƥĂčƣ�	ƑƸƬƓƙǧƗƥ

ŷ¼Êò÷j�ƣµwĚò÷,ĈƊĐƛ�ƊƶǦ

ũÉ"øƦ<gĳďƥĂčƣ+�ƺƸƙƠ�Ɯ

ƞƅƬƕǧ 
<gĳďƥ,ŧƟƦǦ
LĀĎÙÔĶ�©ƣ

ƈ�ŀƣƢƜƞƋƙ»Ɗ_ƅƠ�ƅƬƕǧ
LĀ

Ďƥ-�ĆŪƥŽÍìáƑƼƥƈ!ÖƦÌ`Ż

[ƥ��pƣƈ3ƯƟǦũÉ"øƊÌ`ƣƅƵ

ƓƙŷƣƈāƶEƅƣƢƶƬƓƙǧƗƥěƟǦ�Ƒ

ƼǤìáƑƼǥƊ
LĀĎƻĐƛ�ƎƵƸƙÀƣ

ƦũÉ"øƊ
LĀĎƣƴƌŘƜƞǦ�ęƣĀ

ĎǙǡǖƥǏǉǑƢơƻƑƸƙƗƆƟƕǧ 
1963 �ƣľĐ 2 �ÿƥ�Á`j÷�jŢò

÷jĈƣő�ƑƸǦ�Ůē 30 �ŬƣƺƙƜƞ�
Á`jƟ¶ŵƻƠƵƸƬƓƙǧĂčpūľ�-ƦǦ

íŋǢä�XĀĎĕ^,#Pƻùƅƞ,gƥ#

J?Ǣ#ųŲƥnżƻƑƸǦƗƥ�Ģŋ�ĝ"øǦ

ŽÐ�Â"øƠƠưƣųg,#ƥnżƻeƯƵ

ƸƬƓƙǧ�ÀƦU(ƣƦųg,#ƣŭƕƷ£

ZƊƫƠƼơƢƌ`]Ī1ƑƸƙƗƆƟƕƊǦƗƥ

Àƣ�ƵƸƙÖƀƢ«ĲþƢǓƿǔƿƦ¼Êò

÷j�ŃƻeƯƅƌƝƉƥŇ¹ƟýĴƑƸǤ�ù

ò÷ 36, (1967) 643, ,#Ăč 19, (1970) 18Ǧ¼
Êò÷j�Ń 28, (1973) 705 ƢơǥǦƗƥ�Àư
Ɨƥ�ưÖƀƢ,ŧƥ»Şƥ�ƣĐƛƬƓƙǧƗ

ƥ�Ǧ<gǢ,gƻ×þƠƓƙųgǁǒǟǄǣ²

bǉǘǅǑǟƈƴƨµ+ųgǉǘǅǑǟƥëmǦƾ

ǂǡĳ´ƣƴƷ<gƉƵƥµ+ųg,#ƢơǦ�

ŎƓƞųg,#ƥnżƻıƅǦ_ƌƥ§Ïƻ­Ǝ

ƵƸƬƓƙǧ 
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1970 ��ƣƦGB|`jǖǝǊǚĂč©
ǤöǢÓįEĈjĂč©ǥƥoM¶®ƠƢƵƸǦ`

ŋ��ƑƼƠƠưƣ<gĳďĂčǫACE (Atomic 
Collision Experiment) ǖǠǈǀǅǑƻĐƛ�ƎƵ
ƸƬƓƙǧƬƙǦÓįEǖǝǊǚƉƵƥǁǒǟǄǣ

·śŜĊƥĻ¾ƥƙƯƣǦ<gŜĊǐǣǌƥ?

űǢĿ�ƻıƆƙƯƥǆǟǣǖƥĐƛ�Ǝƣōô

ƑƸƬƓƙǧƏƥÀƥæ2Ʀ IAEA ƻƦƔƯ�û
ƉƵŽƌĿ�ƑƸǦöVƟưÓįEĂƥ<g,g

ǐǣǌǗǣǉƠƓƞƗƥæ2Ɗ�ƋėƊƸƞƅƬ

ƕǧ 
ǖǝǊǚĂƟ+�ƺƸƙ`ŋ��ƑƼƠũÉ

å"øƦǦƗƥ�`ŋƑƼƊųŘ`ƣĉƵƸƞ

ƉƵưŪƋƣƺƙƜƞĺ�ƊĘƋƬƓƙǧ`ŋƑƼ

ƦũÉ"øƻ`]¸¥Ɠy¸ƑƸƞƅƬƓƙƓǦ

ũÉ"øư 20 Ûƫơưĩƅ`ŋƑƼƻ`]y¸
ƑƸƞƅƬƓƙǧƈ
�ƥŪ�ƣƺƙƷĺ�ƣƝ

ƅƞƦǦũÉ"øƊÄƉƸƙ`ŋƑƼƩƥŗ¢

¹ƣŁƓƌĽŕƑƸƞƅƬƕǤ�Ë�ıƑƼƊƬƠ

ƯƵƸƙ`ŋ��"øƥŗ¢¹ű 
http://yebisu.ils.uec.ac.jp/ohtani/tsuito.html 
ƣ±ŕƑƸƞƅƬƕǥǧ 
ćƦ 1981 �ƣ9ÕĂčƟåĂǤũÉåĂč
pƦƁƴƆƍƼƂƠKƧƸƞƅƬƓƙǥƣ$ƶƬƓƙǧ

ũÉ"øƦjøƥńƣuƓƞư�Ɠƌ¯Ɠƞƌƚ

ƑƶǦ6éŝƥñúĥƉƵ+ƞƋƞ�sÃƵƓƻƓ

ƞƅƙćƥƏƠưƅƝưßƣƉƍƞƌƚƑƅƬƓƙǧ

Ǫ�øƣƢƜƙƧƉƶƥŷǦQǎŋƥ��îƥØ

ºÚŝƟ"øƠƕƸşƜƙÀƣƁ��IǦƈŨ¬

ƜƞƷƉƅǬƂƠƅƋƢƶ 3 8)Ǥ�ÀƥćƣƠƜ
ƞƦ`ŨƟƓƙǥƻƅƙƚƅƙƏƠƊƄƶƬƓƙǧƬ

ƙǦ`jůøƥŷǦƉƨĤƅk�sƣ�Ʒƴƶư

`jƣƅƷ»Ɗ�ŠƟƉƢƶƥŸ�ƟĂčpƣ

tãƬƶƓƞƅƙćƻĹƉƤƞǦü 3 ÎƠ�S 2
ǋǍǑƻŏƜƞƅƙƚƅƙƏƠưƄƶƬƓƙǧ;\Ņ

ĊƣŚj�ƦƁr(ƊƤǭǦ¬ƜƞıƍƜƞļƆ

ƼƚƴǭƂƠćƥƙƯƣÝ¼cÖª�ƶƥƈ��

ƻ¬ƜƞƋƞƌƚƑƅƬƓƙǧƏƸƦćƊ�Áƻ9

ÕƕƷƬƟ 2�ŬƫơĘƋƬƓƙǧćƣƠƜƞƦ&
ćƣƺƙƜƞļĬƣĴƖƢƅƌƵƅƈ�ŀƣƢƜ

ƙðĺƠưKƪƷhVƟƓƙǧ 
ũÉ"øƦĜƓƅģïƻĹƷƥƊ`dƋƟƓ

ƙǧƬƚ�ư,ƉƜƞƅƢƅ 4 �øƥćƣǦ"ø
Ɗ He <gƥ 2 ųg0Œó¦ƉƵƥµ+ųgǉ
ǘǅǑǟƻĹƖƢƊƵǤ"øƦHeƊ`dƋƟƓƙǥ
ƁƏƥǉǘǅǑǟǦĜƓƅƟƓƳƆǬſ ƏƸƦƤǦ¼

ÊƟưǜǣǠǍǕƟưƽǛǞǃƟưǦFƔǉǘǅǑǟ

Ɗ@ƸƷƼƚƴǧ��ŊƚƴƤƂƠŀƑƸƙƏƠƊ

ƄƶƬƓƙǧƗƥ�ÀƥćƦƗƥĜƓƑư��ŊƑ

ưƄƬƶ÷ĻƊƟƋƬƖƼƟƓƙƊǦƗƥ�Ǧ"ø

ƥģïƣuƕƷĞƇ»ƻ�ƆÙ�Ɗ��ƉƄƶǦ

�ƠƢƌƟƕƊũÉ"øƥƈƜƓƱƶƙƅƏƠƊƺ

ƉƜƞƋƙƴƆƣ�ƅƬƕǧjøƣuƓƞƦƙƠƇ

zƑƢưƥƟƄƜƞưýĹƥNƨƻĖżƑƖƙƅ

Ơ�ƣĞƇƞƅƞǦ¨ƀƣuƓƞư�ƣƗƆƅƆċ

ƻĭƅƞƌƸƞƅƙƥƚƠǦƬƙģïƦĜƓƅưƥ

ƟƄƶƗƥ�`Ƒƥ.Ɵ¨ƀƦňĮƟƢƍƸƧ

+�!�$E�GSFG.����$E�GTFG"*
	�$E�GWF8 3�$2 2002�7,�8%�6
-15/STW���08��923H 

1977 �7@CB>?D6 Kaiserslautern ��8
Ehrhardt�$8&'�7#�4;5�8+��$H 
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ƢƵƢƅƠƅƆƏƠƻ"øƦ�ƣĞƇƞƈƵƸƞƅ

ƙƥƚƹƆƠ�ƅƬƕǧ 
ģïĈjƥĂčğƠƓƞƥũÉ"øƣƝƅƞ

ƆƬƌĴöƕƷļĬƊĹƝƉƵƢƅƥƟƕƊǦ`

ŋ��ƑƼƊÄƉƸƙ¹đƊũÉ"øƥĂčƣ

uƕƷ¦�ƻŴ�ƣþăƣĴöƑƸƞƅƷƠ�

ƅƬƓƙƥƟǦŔŕƅƙƓƬƕǧ 
ƁǤũÉåǥ"øƦ�ŝþĈjğƟƄƶǦĂčƻ

ŘƓƞƥ§ÏƊ�Ŭøæƣ�ĐƝƉơƆƉƻĞ

ƇƷƴƶưǦĂčƥêƬƶƠý}ƻŘƓƞ�Źƥā

þ¹5ƥH�Ơ�ŬƥŐƻŽƯƷƏƠƣōôƕƷ

ƏƠƏƗĂčğƥOƭƠƓƞĒ�ĝþƣŦĸƟƄ

ƷƠ�ƜƞƈƵƸƷƥƟƦƢƅƉǧĸƕƷƣĔƢ

YąĈjğƟƄƶǦĈjƥý}Ɗ«ĲƻH�Ƒ

ƖƷǦĈjƥŦĸ�ƦƗƏƣ�ņƑƸƷƥƚƠƅ

Ɔ¤ŉƦ�ƌƈ¬ƛƣƢƜƞƅƢƅƥƟƦƢƅƉ

Ơ°ëƕƷǧƂǤ`ŋ��Ǧ(Ć)é^Ơ¹5ƻ�è
ƕƷ� Ē 48D�ZǦ2011� 9Æǥ 
ũÉ"øƦǦ�ƻ¥ƓǦƈŤƻ¥ƓǦģïƻ¥

ƓǦĨĲƻ¥ƓǦœƥRƶƥưƥ%ƞƻ¥Ɵ4ƼƟ

ƌƸƷ»ƟƓƙǧÝ�¿ƣåĂ9ÕøǩǨ�ƫơ

ƟũÉ"øƻTƮ�ƻƓƞƅƬƓƙǧƬƙ��ư

ƗƹƗƹ�mƻƠƅƆŀƻƓƞƅƙƠƏƹƣ¡Ɠƅ

ƈāƵƖƊ{ƋƬƓƙǧ=�ƥ 4 Æ 28 ¼ƣQǎ
ŋƟƈ�ƅƓƙƥƊÅ�ƣƢƜƞƓƬƅƬƓƙǧ

94 ÛƠƅƆ�žƻĞƇƷƠavƻ%ƆƑƸƙƠļƇ
ƷƥƉưƓƸƬƖƼƊǦƬƚƬƚĦƼƢƈŀƻƓƞ

ƅƙƚƋƙƉƜƙƓǦ¨ƀƥŖâưĠƅƞƅƙƚ

ƋƙƉƜƙƠǦ`]Ü�ƟƢƶƬƖƼǧ 
ũÉ"øƊ�ƵƸġƞƙ�Á`jƥ<gò÷

jĂčpƦǦĢŋ"øǦŽÐ"øƠAƍėƊƸǦ

öVƦųŘ``ŋĂ+œƥ�úšlƑƼƊĐç

ƣ�ƋėƅƟƈƵƸƬƕǧũÉ"øƊĭƉƸƙ

ċƦåĂƥ9ÕøƻŘƔƞÖƀƢ�ƟĦƀƢƠ

ƏƹƟħūƅƞƅƬƕǧũÉå"øǦÊ�ƣƄƶ

ƊƠƆƐƒƅƬƓƙǧ¨ƀƊ"øƉƵƅƙƚƅƙƐ

 Ʀ�ø�ƸƬƖƼǧơƆƘkƵƉƣƈƲƕƭƌ

ƚƑƅǧ 

2019� 4� 28�7
A)6(<;5+��$=�
:!&
 $8�H����2+��$H 
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