
���� $�%&��*��('���� �����
 � 
���
�	������ 1 
 

 
äåÝÙóðòèïÖê²v»�+r�wÄ¼Ç?j  

 
EF�%).h4.�¦ ob¦ "� 
 

¦ ^�ò��èïÖê(4He)²v»d@È§èïÖê�+Ç9­�+@Ä�+�r
�Ç|�ÆlV»Ó¨H©ÈèïÖêÕäåëóãð×óáó(2-3nm)Ç�,Æ�
º·ÍÓ·ÄÃ§·Ç|���²'�¹Â<VèïÖêÃÈ�ÑÔÅ±À¾O¹­

g�²ng»Ó·ÄÕv¹Â³¾[1]¨¼ÔÈ�\�fD²� ÆÐÒ9´I ¸Ô§
�\�²¬Ó�m �Ã]*»Óª�+r�w«Ã¬Ó¨�+r�wÈg!ËÃ3
x¤Çäå(,�Õj­Âu�¸ÔÂ°Ò§�Ïªäåz�ÆU�¸Ô¾ 4He«²
v»R�p@�Ä¹Âu{¹¾[2]¨ 
¦ ·Ç�aÃÈ§g!H©²�ÍÂ­Ó�+r�wÇ�p@�ÇtyÄ§�\�

ÇI Õ�j¹¾�\�8��(ÜíÞçßñ�+)Ç0gÆ�¶¾tyÆÁ­Â
��»Ó¨¼Ô½ÔÇtyÆÁ­ÂÈ§X3[3]§k�[4]ÆÐÓéÝàón�²¬
Ó¨ 
¦ ��Æ�+r�w²�·Ó( �}ÇæîëàÆ°¶Ó)�mcÃÈ§(�)Q��
�ÃÇr��¡²nM»Ó¨·ÔÈdh�'�ÇQ�ÝÙóð(e@Q�)²�
+�mcÆ�±ÀÂnM»Ó·ÄÕC�¹§`/dh�È�[N
-@ÕÎÁ·

Ä²�B¸ÔÓ¨H©ÇäåÝÙóðèïÖê~ÃÈ§�\��w_7Ï�\�

17Ç�[N
-@Õ�ÊÓ·ÄÃ§�+�mg�Ç�mJN}ÇT�pÅA

$²=ÑÔÓÄS;¸ÔÓ¨·ÇÐ®ÅsBÆ{¿§�¢[ãîñÝâìóÚÇ¥

�[Õ�j¹Âäå(,�ØîÝ� 4HeÇ�\�e@Õ 10-110MHzÇ6­�[
N£#Ã�ÊÓ·ÄÆG�¹¾[3]¨�w_7È�[N²¥´ÅÓÄ¥_ÆÛçã»
Ó·Ä²��¸Ô§��Ç�+�mg�Çe>Õ�P¹Â­ÓÄ�¯ÑÔÓ¨ 
¦ �+r�wÈ§BEC Ç
rr�²�,ÉÇU�ÆÐÀÂLÑµª2! BEC«f
DÇngÆ	ÀÂiºÓ¨2! BECfDÈäåÝÙóð BECÇÜíÞçßñK�
�Ä�¯Ó·Ä²Ã³Ó¨¼·Ãq:N nm Ç 1 Y�p�,²��Z¹´�­¾5
Wf(,�Õ &Æj­Â§� ��\� 4He ÇÜíÞçßñK�Õ�G»Ó�
ÌÕ�ÍÂ­Ó[4]¨ 
[1] K. Yamamoto et al., Phys. Rev. Lett. 93, 075302 (2004); 100, 195301 (2008); J. 
Phys. Soc. Jpn. 77, 013601 (2008). ")���, Th. Eggel et al. Phys. Rev. B 84, 
020515 (2011).  
[2] J. Taniguchi et al. Phys. Rev. B 82, 104509 (2010), N. Yamanaka et al. in 
preparation.  
[3] !��� %&�  
[4] #���� %&� 
 




