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Carbon: diamond, graphite, …Carbon: diamond, graphite, …
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CC6060

H.W. Kroto, J.R. Heath, S.C. O’Brien, R.F. Curl, and R.E. Smalley,
Nature 318, 162 (1985)
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Solid C60: Krätschmer, Huffman ... (1990)



Carbon nanotubesCarbon nanotubes
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S. Iijima, Nature 354, 56 (1991)
���	"
��	��������
���	�#������������"���

�������	�3��

	 "���!���	�	���		�



� �� �� �� �������������n � � � �� � 	 
 	� � � �� � 	 
 	� � � �� � 	 
 	� � � �� � 	 
 	 n ������������ � �  � � �  � � 	 � � � � � � 	 � 	 � � �� �� �  � � �  � � 	 � � � � � � 	 � 	 � � �� �� �  � � �  � � 	 � � � � � � 	 � 	 � � �� �� �  � � �  � � 	 � � � � � � 	 � 	 � � �� �� �� �� �� �������������n � � � �� � 	 
 	� � � �� � 	 
 	� � � �� � 	 
 	� � � �� � 	 
 	�����
B.W. Smith, M. Monthioux, and D.E. Luzzi, Nature 396, 323 (1998)



CC6060@@SWCNTSWCNT: : ““crystal fieldcrystal field””
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CC6060@@SWCNTSWCNT: standard orientation: standard orientation
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CC6060@@SWCNTSWCNT: arbitrary orientation: arbitrary orientation
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CC6060@@SWCNTSWCNT: Mercator: Mercator** map #1map #1
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* Gerardus Mercator (1512-1594): Flemish cartographer, inventor of the cylindrical projection.
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CC6060@@SWCNTSWCNT: Mercator map #2: Mercator map #2
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CC6060@@SWCNTSWCNT: Mercator map #3: Mercator map #3

.�������� � ��

������������⊥⊥⊥⊥ "����) �

����������) ��

')������⊥⊥⊥⊥ "����) �

�� --�"����) �



Mercator mapsMercator maps
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CC6060@@SWCNTSWCNT: sticking: sticking
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CC6060@@SWCNTSWCNT: sticking: sticking
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(C(C6060))nn@SWCNT: resonant Raman scattering@SWCNT: resonant Raman scattering
R. Pfeiffer et al., Phys. Rev. B 69, 035404 (2004)
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((CC6060))nn@SWCNT@SWCNT: a 1D system: a 1D system
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((CC6060))nn@SWCNT@SWCNT: degrees of freedom: degrees of freedom
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((CC6060))nn@SWCNT@SWCNT: ‘torsio: ‘torsio--thermo mechanics’thermo mechanics’
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SummarySummary
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