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�@‡ �I�n�f�o�r�m�a�t�i�o�n� �a�n�d� �E�d�u�c�a�t�i�o�n� �(�1�)�

�ŸŽÌ‚¶•ð‚Ç“ñ‚Å‚Ý�â–É‚š“¦‚æ‚B�������������

� � � � �B�i�l�l� �M�o�y�e�r�s� �i�n�t�e�r�v�i�e�w�s� �V�a�r�t�a�n� �G�r�e�g�o�r�i�a�n�,� �f�o�r�m�e�r� �p�r�e�s�i�d�e�n�t� �o�f� �t�h�e� �N�e�w� �Y�o�r�k� �P�u�b�l�i�c�,� �k�n�o�w�n� �(� �±  �)� �o�n�e� �o�f� �t�h�e� �w�o�r�l�d�’�s� �l�a�r�g�e�s�t� �c�o�l�l�e�c�t�i�o�n�s� �o�f� �b�o�o�k�s�,� �p�e�r�i�o�d�i�c�a�l�s�,� �a�n�d� �m�a�n�u�s�c�r�i�p�t�s�.� �@‡T�h�e�y� �d�i�s�c�u�s�s� �m�a�n�y� �t�h�i�n�g�s� �i�n�c�l�u�d�i�n�g� �t�h�e� �m�e�a�n�i�n�g� �o�f� �l�i�b�r�a�r�i�e�s�,� �t�h�e� �d�a�n�g�e�r� �o�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �e�x�p�l�o�s�i�o�n�,� �t�h�e� �c�h�a�n�g�i�n�g� �r�o�l�e�s� �o�f� �h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n� �i�n� �m�o�d�e�r�n� �s�o�c�i�e�t�y�,� �e�t�c�.� �L�e�t�’�s� �h�e�a�r� �w�h�a�t� �t�h�e�y� �h�a�v�e� �(� �²  �)� �s�a�y� �a�b�o�u�t� �t�h�e�s�e� �i�s�s�u�e�s�.�

�M�o�y�e�r�s�:� � �W�h�e�n� �I� �w�a�l�k� �i�n�t�o� �t�h�i�s� �l�i�b�r�a�r�y�,� �A‡I� �a�m� �(�s�t�r�i�k�i�n�g�)� �b�y� �(�w�h�a�t�)� �c�a�l�m� �a�n�d� �q�u�i�e�t� �(�i�s� �i�t�)� �(�c�o�m�p�a�r�i�n�g�)� �t�o� �t�h�e� �g�r�i�d�l�o�c�k� �o�f� �t�h�e� �s�t�r�e�e�t� �o�u�t�s�i�d�e�.� � �H�o�w�B‡[� �t�h�e� �w�o�r�l�d� �o�f� �s�t�a�c�k�s� �/� �t�h�e� �w�o�r�l�d� �o�f� �t�h�e� �s�t�r�e�e�t� �o�u�t� �t�h�e�r�e� �/� �m�u�c�h� �d�o�e�s� �/� �c�o�m�m�o�n� �w�i�t�h� �/� �h�a�v�e� �i�n� �]�?�

�G�r�e�g�o�r�i�a�n�:� � �T�h�e� �c�o�n�t�e�n�t�s� �o�f� �t�h�e� �b�o�o�k�s� �h�a�v�e� �e�v�e�r�y�t�h�i�n�g� �(� �³  �)� �d�o� �w�i�t�h� �t�h�e� �s�t�r�e�e�t� �o�u�t� �t�h�e�r�e�.� �P�e�o�p�l�e� �i�n�s�i�d�e� �h�a�v�e� �e�v�e�r�y�t�h�i�n�g� �t�o� �d�o� �w�i�t�h� �t�h�e� �s�t�r�e�e�t� �(� �´  �)� �t�h�e�r�e�.� �B�u�t� �t�h�i�s� �i�n�s�t�i�t�u�t�i�o�n�,� �i�n� �a� �(� �µ  �)�,� �s�t�a�n�d�s� �a�b�o�v�e� �i�t� �a�l�l�.� �C‡I�t�’�s� �a�n� �o�a�s�i�s� �i�n� �(�a�)� �m�i�d�d�l�e� �o�f� �N�e�w� �Y�o�r�k� �C�i�t�y�,� �a�n�d� �\� �a� �p�l�a�c�e� �f�o�r� �(�r�e�f�l�e�c�t�)�,� �f�o�r� �(�t�h�i�n�k�)� �a�n�d� �(�i�n�)� �p�r�i�v�a�c�y�.�

�D‡T�h�e� �l�i�b�r�a�r�y� �a�l�l�o�w�s� �o�n�e� �t�o� �g�o� �f�i�v�e� �t�h�o�u�s�a�n�d� �y�e�a�r�s� �i�n�t�o� �t�h�e� �p�a�s�t� �t�o� �t�r�y� �t�o� �c�o�p�e� �w�i�t�h� �t�h�e� �p�r�e�s�e�n�t� �a�n�d� �a�l�s�o� �t�o� �d�r�e�a�m� �a�b�o�u�t� �t�h�e� �f�u�t�u�r�e�.�

�M�o�y�e�r�s�:� � �I� �r�e�m�e�m�b�e�r� �t�h�e� �f�i�r�s�t� �t�i�m�e� �I� �w�a�l�k�e�d� �i�n�t�o� �a� �s�m�a�l�l� �l�i�b�r�a�r�y� �i�n� �T�e�x�a�s�.� �I� �w�e�n�t� �u�p� �a�n�d� �d�o�w�n�E‡[� �v�i�s�i�t�i�n�g� �t�h�e� �w�o�r�l�d� �/� �d�e�s�c�r�i�b�e�d� �i�n� �t�h�o�s�e� �b�o�o�k�s� �/� �a�w�e�d� �b�y� �t�h�e� �i�d�e�a� �o�f� �/� �t�h�e� �s�m�a�l�l� �r�o�w� �o�f� �s�t�a�c�k�s�,� �]�.� �I� �h�a�d� �t�h�e� �s�a�m�e� �e�x�p�e�r�i�e�n�c�e� �w�h�e�n� �I� �f�i�r�s�t� �c�a�m�e� �h�e�r�e�,� �a�n�d� �t�o� �t�h�e� �B�r�i�t�i�s�h� �M�u�s�e�u�m�.�

�G�r�e�g�o�r�i�a�n�:� � �F‡I�n� �t�h�e� �B�r�i�t�i�s�h� �M�u�s�e�u�m�,� �(�s�i�t�)� �t�h�e�r�e� �a�n�d� �(�s�e�e�)� �t�h�o�s�e� �(�m�i�l�l�i�o�n�)� �o�f� �b�o�o�k�s� �\� �(�s�u�d�d�e�n�)� �y�o�u� �f�e�e�l� �h�u�m�b�l�e�.� �T�h�e� �w�h�o�l�e� �(� �¶  �)� �h�u�m�a�n�i�t�y� �i�s� �i�n� �f�r�o�n�t� �o�f� �y�o�u�.� �W�h�a�t� �a�r�e� �y�o�u� �t�r�y�i�n�g� �t�o� �d�o�?� �G‡u�·‚é‚¿‰l’ª‚ ‚é‚Ì‚¾‚ë‚¤‚©‚H�v� � �W�h�a�t�H‡[� �a�d�d� �o�r� �w�r�i�t�e� �/� �s�a�i�d� �a�n�d� �w�r�i�t�t�e�n� �a�b�o�u�t� �/� �a�r�e� �y�o�u� �g�o�i�n�g� �t�o� �s�a�y� �o�r� �/� �t�h�a�t� �h�a�s� �n�o�t� �b�e�e�n� �]�?� � �I‡I�t� �g�i�v�e�s� �y�o�u� �a� �s�e�n�s�e� �o�f� �(�b�e�)� �c�o�n�n�e�c�t�e�d� �(�i�n�)� �a�l�l� �h�u�m�a�n�i�t�y�,� �b�u�t� �a�t� �(�a�)� �s�a�m�e� �t�i�m�e� �a� �s�e�n�s�e� �o�f� �b�e�i�n�g� �a�l�o�n�e�.� �H�e�r�e� �(� �·  �)� �i�s�,� �t�h�e� �h�u�m�a�n� �e�n�d�e�a�v�o�r�,� �h�u�m�a�n� �h�o�p�e�s�,� �h�u�m�a�n� �p�a�i�n�,� �h�u�m�a�n� �h�a�p�p�i�n�e�s�s�,� �h�u�m�a�n� �f�a�i�l�u�r�e�s� �\� �a�l�l� �b�e�f�o�r�e� �y�o�u�.� � �O�n�e�J‡[� �t�h�e� �s�a�m�e� �t�i�m�e� �/� �a�n�d� �s�c�a�r�e�d� �a�t� �/� �i�n� �a� �l�i�b�r�a�r�y� �/� �g�e�t�s� �e�x�c�i�t�e�d� �]� �K‡b�e�c�a�u�s�e� �i�t� �r�e�m�i�n�d�s� �o�n�e� �a�b�o�u�t� �(�o�n�e�)� �p�a�s�t�,� �p�r�e�s�e�n�t�,� �a�n�d� �(�t�h�a�t�)� �t�h�e� �p�o�s�s�i�b�i�l�i�t�i�e�s� �f�o�r� �(�a�)� �f�u�t�u�r�e�.�

�M�o�y�e�r�s�:� � �Y�o�u�’�v�e� �s�a�i�d� �l�i�b�r�a�r�i�e�s� �a�r�e� �“�t�h�e� �m�o�s�t� �t�o�l�e�r�a�n�t� �h�i�s�t�o�r�i�c�a�l� �i�n�s�t�i�t�u�t�i�o�n�s� �w�e� �h�a�v�e�.�”� � �T�h�e� �g�o�o�d� �a�n�d� �e�v�i�l� �a�r�e� �h�e�r�e�.� �T�h�e� �f�a�i�l�u�r�e�s� �a�n�d� �t�h�e� �s�u�c�c�e�s�s�e�s� �a�r�e� �(� �¸  �)�.�

�G�r�e�g�o�r�i�a�n�:� �W�e�’�r�e� �t�h�e� �m�i�r�r�o�r� �o�f� �h�u�m�a�n�i�t�y�,� �a�n�d� �w�e�’�r�e� �t�h�e� �m�i�r�r�o�r� �o�f� �o�u�r� �s�o�c�i�e�t�y�.� �W�e�’�r�e� �a�l�s�o� �t�h�e� �m�e�m�o�r�y� �o�f� �s�o�c�i�e�t�y�.� �A�s� �(� �¹  �)� �r�e�s�u�l�t�,� �w�e�’�r�e� �t�o�l�e�r�a�n�t�,� �L‡u�È‚º‚È‚ç‚A�L‹¯‰É‚Í‚ß”µ‚Ý‚Æ‚K�Ÿ•Ì‚¼—û•ª‚ÜŠÜ‚ê‚é‚©‚ç‚Å‚·‚B�v� �B�u�t� �a�l�s�o�,� �i�n� �a� �l�i�b�r�a�r�y�,� �M‡[� �a�b�s�o�l�u�t�e� �e�l�e�m�e�n�t�s� �i�n� �h�i�s�t�o�r�y� �/� �o�n�e� �s�e�e�s� �/� �t�h�e� �r�e�l�a�t�i�v�i�s�t�i�c� �a�n�d� �/� �t�h�e� �r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �]�.� �N‡Y�o�u� �r�e�a�d� �a�b�o�u�t� �h�o�w� �r�i�g�h�t� �p�e�o�p�l�e� �w�e�r�e�.� � �A�n�d� �s�e�v�e�r�a�l� �y�e�a�r�s� �l�a�t�e�r�,� �y�o�u� �k�n�o�w� �h�o�w� �w�r�o�n�g� �t�h�e�y� �h�a�v�e� �b�e�c�o�m�e�.� �O‡B�y� �(�s�e�e�)� �s�o� �m�a�n�y� �e�x�a�m�p�l�e�s�,� �o�n�e� �(�c�o�m�e�)� �t�o� �a�p�p�r�e�c�i�a�t�e� �n�u�a�n�c�e�s� �i�n� �h�i�s�t�o�r�y�,� �(�p�o�s�s�i�b�i�l�i�t�y�)�,� �a�n�d� �l�i�m�i�t�a�t�i�o�n�s�.� � �A�s� �a� �r�e�s�u�l�t�,� �o�n�e� �b�e�c�o�m�e�s� �m�o�r�e� �w�i�l�l�i�n�g� �t�o� �a�c�c�e�p�t� �o�t�h�e�r� �p�e�o�p�l�e�’�s� �p�o�s�i�t�i�o�n�s�.�

�M�o�y�e�r�s�:� � �P‡I� �r�e�a�d� �i�n� �(�t�h�e�)� �B�e�l�l� �L�a�b�s� �r�e�p�o�r�t� �t�h�a�t� �i�n� �o�n�e� �d�a�y�’�s� �N�e�w� �Y�o�r�k� �T�i�m�e�s� �t�h�e�r�e� �i�s� �m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n� �(�a�s�)� �a� �s�i�n�g�l�e� �m�a�n� �o�r� �w�o�m�a�n� �h�a�d� �t�o� �p�r�o�c�e�s�s� �i�n� �(�a�)� �w�h�o�l�e� �o�f� �h�i�s� �(�a�n�d�)� �h�e�r� �l�i�f�e� �i�n� �t�h�e� �s�i�x�t�e�e�n�t�h� �c�e�n�t�u�r�y�.� � �N�o�w�,� �t�h�a�t�’�s� �i�n�t�i�m�i�d�a�t�i�n�g�.�

�G�r�e�g�o�r�i�a�n�:� � �I�t�’�s� �v�e�r�y� �i�n�t�i�m�i�d�a�t�i�n�g�.� �A�n�o�t�h�e�r� �p�o�i�n�t�Q‡[� �i�n�f�o�r�m�a�t�i�o�n� �d�o�u�b�l�e�s� �/� �t�h�a�t� �a�l�l� �a�v�a�i�l�a�b�l�e� �/� �e�v�e�r�y� �f�i�v�e� �y�e�a�r�s� �/� �i�n� �t�h�a�t� �r�e�p�o�r�t� �i�s� �]�.�

�M�o�y�e�r�s�:� � �W�h�a�t� �d�o�e�s� �t�h�a�t� �m�e�a�n� �(� �º  �)� �e�d�u�c�a�t�i�o�n� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n� �r�e�t�r�i�e�v�a�l�?�

�G�r�e�g�o�r�i�a�n�:� � �I�t� �m�e�a�n�s� �t�w�o� �t�h�i�n�g�s�.� �O�n�e� �i�s� �(� �»  �)� �n�o� �o�n�e� �h�a�s� �a�n�y� �e�x�c�u�s�e� �n�o�t� �t�o� �b�e� �e�d�u�c�a�t�e�d� �i�n� �t�e�r�m�s� �(� �¼  �)� �h�o�w� �t�o� �u�s�e� �r�e�s�o�u�r�c�e�s�.� �B�u�t� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� �i�t�’�s� �v�e�r�y� �d�a�n�g�e�r�o�u�s� �b�e�c�a�u�s�e� �w�e�’�r�e� �n�o�w� �a�b�l�e� �t�o� �r�e�t�r�i�e�v�e� �l�e�s�s� � � �

�(� �¼  �)� �f�i�v�e� �p�e�r�c�e�n�t� �o�f� �t�h�e� �a�v�a�i�l�a�b�l�e� �s�u�p�p�l�y� �o�f� �i�n�f�o�r�m�a�t�i�o�n�.� �U�n�f�o�r�t�u�n�a�t�e�l�y�,� �t�h�e� �e�x�p�l�o�s�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �n�o�t� �e�q�u�a�l� �(� �½  �)� �t�h�e� �e�x�p�l�o�s�i�o�n� �o�f� �k�n�o�w�l�e�d�g�e�.� �R‡T�h�e�r�e� �a�r�e� �g�r�e�a�t� �p�o�s�s�i�b�i�l�i�t�i�e�s� �o�f� �m�a�n�i�p�u�l�a�t�i�n�g� �o�u�r� �s�o�c�i�e�t�y� �b�y� �f�l�o�o�d�i�n�g� �u�s� �w�i�t�h� �u�n�d�i�g�e�s�t�e�d� �i�n�f�o�r�m�a�t�i�o�n�.�
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�

�

���A‡ �A�n�d�o� �T�a�d�a�o� � �(�1�)�������������ŸŽÌ‚¶•ð‚Ç“ñ‚Å‚Ý�â–É‚š“¦‚æ‚B�������������

� � � � �T�a�d�a�o� �A�n�d�o� �i�s� �o�n�e� �(� �±  �)� �J�a�p�a�n�’�s� �b�e�s�t� �k�n�o�w�n� �a�n�d� �m�o�s�t� �r�e�s�p�e�c�t�e�d� �a�r�c�h�i�t�e�c�t�.� �H�i�s� �w�o�r�k� �i�s� �a�d�m�i�r�e�d� �a�r�o�u�n�d� �t�h�e� �w�o�r�l�d�.� �@‡A�n�d� �y�e�t� �A�n�d�o� �d�o�e�s� �n�o�t� �t�h�i�n�k� �o�f� �h�i�m�s�e�l�f� �a�s� �a� �s�u�c�c�e�s�s�.� �(� �²  �)� �f�a�c�t�,� �t�h�e� �t�i�t�l�e� �h�e� �c�h�o�s�e� �f�o�r� �h�i�s� �r�e�c�e�n�t� �b�o�o�k� �i�s� �L�o�s�i�n�g� �B�a�t�t�l�e� �a�f�t�e�r� �B�a�t�t�l�e�.� �A‡H�o�w� �d�i�d� �t�h�i�s� �m�a�n�,� �(�w�h�o�m�)� �h�a�d� �n�e�v�e�r� �r�e�c�e�i�v�e�d� �f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n� �i�n� �(�a�r�c�h�i�t�e�c�t�)�,� �(�b�e�c�a�m�e�)� �a� �f�a�m�o�u�s� �(�a�r�c�h�i�t�e�c�t�u�r�e�)�?� �W�h�y� �d�o�e�s� �h�e� �f�e�e�l� �h�e� �i�s� �“�l�o�s�i�n�g� �b�a�t�t�l�e� �a�f�t�e�r� �b�a�t�t�l�e�”�?�

� �[�1�]� �\� �T�H�E� �G�R�A�N�D� �T�O�U�R� �\�

� � � � �B‡T�a�d�a�o� �A�n�d�o� �i�s� �o�n�e� �o�f� �(�a�)� �m�o�s�t� �f�a�m�o�u�s� �(�a�r�c�h�i�t�e�c�t�)� �t�h�a�t� �J�a�p�a�n� �h�a�s� �e�v�e�r� �p�r�o�d�u�c�e�d� �(�o�r�)� �h�e� �h�a�s� �r�e�c�e�i�v�e�d� �a� �n�u�m�b�e�r� �o�f� �(�p�r�i�z�e�)� �f�o�r� �h�i�s� �(�w�o�r�k�)�.� �Y�o�u� �m�i�g�h�t� �b�e� �s�u�r�p�r�i�s�e�d� �(� �³  �)� �l�e�a�r�n�,� �t�h�e�r�e�f�o�r�e�,� �t�h�a�t� �h�e� �s�t�u�d�i�e�d� �a�r�c�h�i�t�e�c�t�u�r�e� �(� �´  �)� �h�i�m�s�e�l�f�.� �H�e� �d�i�d� �n�o�t� �g�o� �t�o� �c�o�l�l�e�g�e�;� �h�e� �d�i�d� �n�o�t� �h�a�v�e� �a�n�y� �t�e�a�c�h�e�r�s�;� �o�n� �t�o�p� �o�f� �C‡t�h�a�t�,� �h�e� �d�i�d� �n�o�t� �h�a�v�e� �a�n�y�b�o�d�y� �t�o� �d�i�s�c�u�s�s� �a�r�c�h�i�t�e�c�t�u�r�e� �(� �µ  �)�.� �I�n�s�t�e�a�d�,� �h�e� �t�r�a�v�e�l�e�d� �a�r�o�u�n�d� �t�h�e� �w�o�r�l�d� �t�o� �v�i�s�i�t� �h�i�s�t�o�r�i�c� �b�u�i�l�d�i�n�g�s�,�D‡[� �W�e�s�t�e�r�n� �a�r�c�h�i�t�e�c�t�u�r�e� �/� �w�h�i�c�h� �/� �a�p�p�r�e�c�i�a�t�e� �/� �h�e�l�p�e�d� �h�i�m�]�.� � �(� �¶  �)� �t�h�e� �1�7�t�h� �a�n�d� �1�8�t�h� �c�e�n�t�u�r�i�e�s�,� � �E‡y�o�u�n�g� �p�e�o�p�l�e� �i�n� �E�n�g�l�a�n�d� �o�f�t�e�n� �t�o�o�k� �a� �“�G�r�a�n�d� �T�o�u�r�,�”� �t�r�a�v�e�l�i�n�g� �a�r�o�u�n�d� �E�u�r�o�p�e�,� �e�s�p�e�c�i�a�l�l�y� �t�o� �R�o�m�e�,� �i�n� �o�r�d�e�r� �t�o� �t�r�a�i�n� �a�n�d� �e�d�u�c�a�t�e� �t�h�e�m�s�e�l�v�e�s�.� �T�h�e� �y�o�u�n�g� �A�n�d�o�’�s� �t�r�a�v�e�l� �t�o� �E�u�r�o�p�e� �a�n�d� �A�m�e�r�i�c�a� �w�a�s� �h�i�s� �“�G�r�a�n�d� �T�o�u�r�”�F‡a�n�d� �i�t� �h�a�d� �a� �(�l�a�s�t�)� �i�m�p�a�c�t� �o�n� �(�w�h�i�c�h�)� �h�e� �i�s� �t�o�d�a�y�.� � �

� � � � �G‡A�c�c�o�r�d�i�n�g� �t�o� �A�n�d�o�,� �f�i�r�s�t�-�h�a�n�d� �e�x�p�e�r�i�e�n�c�e� �i�s� �v�a�l�u�a�b�l�e� �i�n� �c�r�e�a�t�i�n�g� �g�o�o�d� �a�r�c�h�i�t�e�c�t�u�r�e�.� � �H‡W�i�t�h� �n�e�w� �t�e�c�h�n�o�l�o�g�y�,� �w�e� �c�a�n� �g�e�t� �a� �l�o�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �p�l�a�c�e�s� �e�v�e�n� �o�n� �t�h�e� �o�t�h�e�r� �s�i�d�e� �o�f� �t�h�e� �e�a�r�t�h�.� � �I‡H�e� � � � � �b�e�l�i�e�v�e�s�,� �h�o�w�e�v�e�r�,� �t�h�a�t� �(�a�)� �a�r�c�h�i�t�e�c�t� �m�u�s�t� �“�e�x�p�e�r�i�e�n�c�e�”� �t�h�e� �a�c�t�u�a�l� �p�l�a�c�e�\�b�y� �(�v�i�s�i�t�)� �i�t�,� �b�y� �f�e�e�l�i�n�g� �(�a�n�)� � � �a�i�r�,� �b�y� �t�o�u�c�h�i�n�g� �t�h�e� �m�a�t�e�r�i�a�l�,� �a�n�d� �(�f�o�r�)� �l�i�s�t�e�n�i�n�g� �t�o� �t�h�e� �e�c�h�o� �o�f� �(�v�o�i�c�e�)�.� � �H�e� �s�e�e�m�e�d� �t�o� �h�a�v�e� �g�a�i�n�e�d� �t�h�i�s� �b�e�l�i�e�f� �(� �·  �)� �h�i�s� �“�G�r�a�n�d� �T�o�u�r�.�”�

� �[�2�]� �\� �F�a�c�i�n�g� �C�h�a�l�l�e�n�g�e�s� �\�

� � � � �I�n� �1�9�6�9�,� �a�f�t�e�r� �h�i�s� �r�e�t�u�r�n� �f�r�o�m� �h�i�s� �“�G�r�a�n�d� �T�o�u�r�,�”� �h�e� �o�p�e�n�e�d� �a� �s�m�a�l�l� �o�f�f�i�c�e� �i�n� �O�s�a�k�a�,� �b�u�t�J‡u�dŽ–ŽÍ‚Ù‚Æ‚ñ‚Ç‚ ‚è‚Ü‚¹‚ñ‚Å‚µ‚½‚B�v� � �I�t�K‡[� �t�h�a�t� �/� �b�u�i�l�d�i�n�g� �w�i�t�h� �c�o�n�c�r�e�t�e� �/� �h�e� �b�e�c�a�m�e� �i�n�t�e�r�e�s�t�e�d� �i�n� �/� �w�a�s� �/� �a�r�o�u�n�d� �t�h�i�s� �t�i�m�e�]�.� �L‡S�o�m�e� �p�e�o�p�l�e� �e�v�e�n� �u�s�e�d� �t�o� �s�a�y� �t�h�a�t� �A�n�d�o� �w�a�s� �o�b�s�e�s�s�e�d� �w�i�t�h� �c�o�n�c�r�e�t�e�,� �b�u�t� �h�e� �c�o�n�t�i�n�u�e�d� �t�o� � �s�t�u�d�y� �h�o�w� �h�e� �c�o�u�l�d� �m�a�k�e� �i�t� �m�o�r�e� �b�e�a�u�t�i�f�u�l�.� �

� � � � �I�n� �1�9�7�6�,� �M‡A�n�d�o� �m�a�d�e� �h�i�s� �(�s�t�r�i�k�e�d�)� �d�e�b�u�t� �a�s� �a�n� �a�r�c�h�i�t�e�c�t� �b�y� �(�d�e�s�i�g�n�e�d�)� �t�h�e� �R�o�w� �H�o�u�s�e� �i�n� �S�u�m�i�y�o�s�h�i�,� �O�s�a�k�a�,� �f�o�r� �(� �¸  �)� �h�e� �w�o�n� �o�n�e� �o�f� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �a�w�a�r�d� �i�n� �t�h�e� �w�o�r�l�d� �o�f� �a�r�c�h�i�t�e�c�t�u�r�e� �i�n� �J�a�p�a�n�.� �T�h�e� �R�o�w� �H�o�u�s�e�N‡[� �i�t� �i�s� �/� �f�r�o�m� �t�h�e� �s�t�r�e�e�t� �/� �i�s� �u�n�i�q�u�e� �/� �c�o�m�p�l�e�t�e�l�y� �c�u�t� �o�f�f� �/� �i�n� �t�h�a�t� �]�.� �O‡T�h�e� �i�n�s�i�d�e� �i�s� �c�l�o�s�e�d� �t�o� �t�h�e� �o�u�t�s�i�d�e�,� �y�e�t� �i�t� �h�a�s� �a�n� �o�p�e�n� �c�o�u�r�t� �i�n� �t�h�e� �m�i�d�d�l�e�,� �w�h�e�r�e� �p�e�o�p�l�e� �c�a�n� �f�e�e�l� �“�n�a�t�u�r�e�”� �d�i�r�e�c�t�l�y�.� �A�n�d�o� �s�a�y�s�,� �“�W�h�a�t� �I� �w�a�n�t�e�d� �t�o� �d�o� �(� �¹  �)� �t�o� �m�a�k�e� �a� �c�o�n�c�r�e�t�e� �b�o�x� �a�n�d� �t�o� �c�r�e�a�t�e� �a� �l�i�t�t�l�e� �w�o�r�l�d� �i�n�s�i�d�e� �i�t�.� �P‡I�t� �i�s� �s�i�m�p�l�e� �b�u�t� �i�t� �(�h�a�v�e�)� �m�a�n�y� �d�i�f�f�e�r�e�n�t� �(�s�p�a�c�e�)�,� �(�c�l�o�s�i�n�g�)� �b�u�t� �(�d�r�a�m�a�t�i�z�i�n�g�)� �b�y� �l�i�g�h�t�.� �I�t�Q‡[� �t�o� �d�e�v�e�l�o�p� �/� �w�a�s� �/� �I� �s�o�u�g�h�t� �/� �t�h�a�t� �/� �s�u�c�h� �a�n� �i�m�a�g�e� �]� �.�R‡P�u�t�t�i�n�g� �n�a�t�u�r�e� �i�n�t�o� �a�r�c�h�i�t�e�c�t�u�r�e� �i�s� �v�e�r�y� �i�m�p�o�r�t�a�n�t� �t�o� �A�n�d�o� �b�e�c�a�u�s�e� �h�e� �b�e�l�i�e�v�e�s� �w�e� �c�a�n� �e�x�p�e�r�i�e�n�c�e� �n�a�t�u�r�e� �i�n� �t�h�a�t� �w�a�y�.� �

� � � � �I�n� �1�9�8�7�,� �A�n�d�o� �w�a�s� �a�s�k�e�d� �(� �º  �)� �d�e�s�i�g�n� �a� �c�h�u�r�c�h� �i�n� �I�b�a�r�a�k�i�,� �O�s�a�k�a�.� �I�t� �w�a�s� �a� �c�h�a�l�l�e�n�g�e� �b�e�c�a�u�s�e� �t�h�e� �b�u�d�g�e�t� �w�a�s� �s�o� �l�i�m�i�t�e�d�.� �A�l�m�o�s�t� �6�0� �p�e�r�c�e�n�t�S‡[� �b�e� �s�p�e�n�t� �/� �t�h�e� �t�o�t�a�l� �/� �f�o�r� �m�a�t�e�r�i�a�l�s� �/� �o�f� �/� �h�a�d� �t�o� �]�.�
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�[�Ý�â–]�������(�1�)���@‡ð‚a˜ó–µ‚È‚³‚¢‚B���(�1�4�)���È‚º‚Àˆ¡“Í‚Rƒ“ƒNƒŠƒ[�gƒÉ‚»‹¡–ð‚�ŽÁ‚½‚Ì‚Å‚·‚©‚H� �������(�2�)���A‡Ì‚(� � � �)�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B�����ú“{–êŒÅ‚š“¦‚È‚³‚¢‚B�������(�3�)���B‡Ì‚(� � � �)�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B���(�1�5�)���L‡ð‚a˜ó–µ‚È‚³‚¢‚B�������(�4�)���C‡Ì‚wŽ·‚à‚Ì‚ð‚¶•†’©‚ç‚²”«‚o�µ‚È‚³‚¢‚B���(�1�6�)���M‡Ì‚(� � � �)�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B�������(�5�)���D‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B���(�1�7�)���N‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B�������(�6�)���E‡ð‚a˜ó–µ‚È‚³‚¢‚B���(�1�8�)���O‡ð‚a˜ó–µ‚È‚³‚¢‚B�������(�7�)���F‡Ì‚(� � � �)�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B���(�1�9�)���P‡Ì‚(� � � �)�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B�������(�8�)���G‡ð‚a˜ó–µ‚È‚³‚¢‚B���(�2�0�)���Q‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B�������(�9�)���H‡ð‚a˜ó–µ‚È‚³‚¢‚B���(�2�1�)���R‡ð‚a˜ó–µ‚È‚³‚¢‚B�������(�1�0�)���I‡Ì‚(� � � �)�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B���(�2�2�)���ïˆØ–Ì‚³‹ï‰ð‚Ý�vŒ·‚é‚±‚Æ‚Í‚Àˆ¡“É‚Æ‚Á‚Ä‚Í‚1�Â‚Ì‚������(�1�1�)���å‘·—s�†’É‚æ‚¢‚šŒz’ð‚n‘¢‘·‚é‚Ì‚É‚Àˆ¡“Í‚Ç‚ñ‚È‚����§’í�Å‚µ‚½‚B�»‚Ì‚�—R—ð‚ú“{–êŒÅ‚š“¦‚È‚³‚¢‚B���������±‚Æ‚ð‚wŠÑ‚Ü‚µ‚½‚©‚H�ú“{–êŒÅ‚š“¦‚È‚³‚¢‚B���(�2�3�)���S‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B�������(�1�2�)���J‡ð‚p‰ó–µ‚È‚³‚¢‚B���(�2�4�)���i� �±  �j�`�i� �º  �j�É‚K“êŒð‚ü“ê‚È‚³‚¢‚¡ ������(�1�3�)���K‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B�����������

���k�ð‰š“l��������������������� �(�1�)���»‚ê‚È‚Ì‚É‚A�Àˆ¡“Í‚©Žª•ª‚¬�÷ŒÒŽ¾‚Æ‚Í‚l�¦‚Ä‚¢‚Ü‚¹‚ñ‚B���������(�2�)���w�h�o�;� � �a�r�c�h�i�t�e�c�t�u�r�e�;� � �b�e�c�o�m�e�;� � � �a�r�c�h�i�t�e�c�t���������(�3�)���t�h�e�;� � �a�r�c�h�i�t�e�c�t�s�;� � �a�n�d�;� � � �p�r�i�z�e�s�;� � �w�o�r�k�s���������(�4�)���H�e� �d�i�d� �n�o�t� �g�o� �t�o� �c�o�l�l�e�g�e�;� �h�e� �d�i�d� �n�o�t� �h�a�v�e� �a�n�y� �t�e�a�c�h�e�r�s���������(�5�)���w�h�i�c�h� �h�e�l�p�e�d� �h�i�m� �a�p�p�r�e�c�i�a�t�e� �W�e�s�t�e�r�n� �a�r�c�h�i�t�e�c�t�u�r�e���������(�6�)���CƒMƒŠƒXƒÌ‚áŽÒŽ½‚¿‚Í‚u�Oƒ‰ƒ“ƒhƒE�cƒAƒ[�v�ð‚µ‚Ä‚A�ˆƒ[��ƒbƒpƒâ‚Á“É‚A��ƒ[�}ƒÈ‚Ç‚ð‚·—s�µ‚Ä‚ñ‰è‚A�©Žª•½‚¿‚ð‚b’B˜µ‚½‚è‚A�³‹{—ð‚g�É‚Â‚¯‚Ü‚µ‚½‚B���������(�7�)���l�a�s�t�i�n�g�;� � � �w�h�a�t���������(�8�)���Àˆ¡“É‚æ‚ê‚Î‚A�¼’Ú�Ì‚Ì‘±ŒÍ‚æ‚¢‚šŒz’ð‚n‘¢‘·‚é‚½‚ß‚É‚Í‚M‹d�È‚à‚Ì‚¾‚Æ‚¾Œ¤‚±‚Æ‚È‚Ì‚Å‚·‚B���������(�9�)���V�µ‚¢‚Z‹p�É‚æ‚Á‚Ä‚A�„ŽB’Í‚n’…‹Ì‚½”Î‘¤‘Ì‚ê�Š�É‚Â‚¢‚Ä‚³‚¦‚à‚A�î�ñ•ð‚½‚­‚³‚ñ‚¾“é‚±‚Æ‚ª‚Å‚«‚Ü‚·‚B���������(�1�0�)���a�n�;� � � �v�i�s�i�t�i�n�g�;� � �t�h�e�;� � � �b�y�;� � �v�o�i�c�e�s���������(�1�1�)���šŒz’Æ‰Æ‚¢‚¤‚à‚Ì‚Í‚A�»‚Ì‚ê�Š�ð‚K–â–µ‚A�»‚Ì‚ó‹C‹ð‚´Š¶‚A�»‚Ì‚f‘Þ�É‚G�ê‚A�»‚Ì‚ê�Š�Ì‚o�·‚º�Ì‚½”¿‹É‚¨Žð‚XŒ¯‚é‚Æ‚¢‚¤‚æ‚¤‚É‚µ‚Ä‚A�ÀŽÛ�Ì‚ê�Š�ð‚u�Ì‘±Œv�µ‚È‚¯‚ê‚Î‚È‚ç‚È‚¢‚A�Æ‚¢‚¤‚±‚Æ‚ð‚wŠñ‚¾‚B���������(�1�2�)���H�e� �h�a�d� �l�i�t�t�l�e� �w�o�r�k� �t�o� �d�o�.���������(�1�3�)���w�a�s� �a�r�o�u�n�d� �t�h�i�s� �t�i�m�e� �t�h�a�t� �h�e� �b�e�c�a�m�e� �i�n�t�e�r�e�s�t�e�d� �i�n� �b�u�i�l�d�i�n�g� �w�i�t�h� �c�o�n�c�r�e�t�e���������(�1�4�)���Àˆ¿‰È‚Þ�¿—Ì‚1�Â‚¾‚Á‚½‚©‚ç‚B���������(�1�5�)���Àˆ¡“Í‚Rƒ“ƒNƒŠƒ[�gƒÉ‚æŽè‚Â‚©‚ê‚Ä‚¢‚é‚Æ‚¾Œ¤‚l�·‚ç‚ ‚è‚Ü‚µ‚½‚ª‚A�Þ”Í‚Ç‚Ì‚æ‚¤‚É‚µ‚Ä‚Rƒ“ƒNƒŠƒ[�gƒð‚ü”µ‚­‚Å‚«‚é‚©‚Æ‚¤Œ†‹µ‚±‘¯‚Ü‚µ‚½‚B���������(�1�6�)���s�t�r�i�k�i�n�g�;� � �d�e�s�i�g�n�i�n�g���������(�1�7�)���i�s� �u�n�i�q�u�e� �i�n� �t�h�a�t� �i�t� �i�s� �c�o�m�p�l�e�t�e�l�y� �c�u�t� �o�f�f� �f�r�o�m� �t�h�e� �s�t�r�e�e�t���������(�1�8�)���à“”•Í‚OŠ”•É‚Î‘µ‚Ä‚Â•¶‚ç‚ê‚Ä‚¢‚Ü‚·‚A�É‚à‚©‚©‚í‚ç‚¸‚A�à“”•É‚Í‚JŠ©‚ê‚½‚ë’ª‚ ‚è‚A�»‚±‚Å‚A�l�X�Í‚u�©ŽR‘v�ð‚¶‚©‚É‚´Š¶‚é‚±‚Æ‚ª‚Å‚«‚é‚Ì‚Å‚·‚B���������(�1�9�)���h�a�s�;� � �s�p�a�c�e�s�;� � �c�l�o�s�e�d�;� � �d�r�a�m�a�t�i�z�e�d���������(�2�0�)���w�a�s� �s�u�c�h� �a�n� �i�m�a�g�e� �t�h�a�t� �I� �s�o�u�g�h�t� �t�o� �d�e�v�e�l�o�p���������(�2�1�)���©ŽR‘ð‚šŒz’¨•Ì‚†’É‚à“Ý�³‚¹‚é‚±‚Æ‚Í‚Àˆ¡“É‚Æ‚Á‚Ä‚Í‚Æ‚Ä‚à‚å‘Ø�Å‚µ‚½‚A�È‚º‚È‚ç‚A�»‚¤‚·‚é‚±‚Æ‚É‚æ‚Á‚Ä‚A�©ŽR‘ð‚Ì‘±Œ·‚é‚±‚Æ‚ª‚Å‚«‚é‚Æ‚M�¶‚Ä‚¢‚é‚©‚ç‚Å‚·‚B���������(�2�2�)���\—ZŽª‚Æ‚Ä‚à‚§�ÀŒ³‚ê‚Ä‚¢‚½‚©‚ç‚B���������(�2�3�)���o�f� �t�h�e� �t�o�t�a�l� �h�a�d� �t�o� �b�e� �s�p�e�n�t� �f�o�r� �m�a�t�e�r�i�a�l�s���������(�2�4�)���± ��o�f���² ��I�n���³ ��t�o���´ ��b�y���µ ��w�i�t�h�����������¶ ��I�n���· ��d�u�r�i�n�g���¸ ��w�h�i�c�h���¹ ��w�a�s���º ��t�o�����������������������������������
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�����A‡A�n�d�o� �T�a�d�a�o� � �(�2�)�������ŸŽÌ‚¶•ð‚Ç“ñ‚Å‚Ý�â–É‚š“¦‚æ‚B�������������

� � � � �@‡A�n�d�o� �h�a�d� �t�o� �b�e�g�i�n� �b�y� �f�i�n�d�i�n�g� �a� �c�o�n�s�t�r�u�c�t�i�o�n� �c�o�m�p�a�n�y� �t�h�a�t� �c�o�u�l�d� �w�o�r�k� �w�i�t�h� �h�i�m� �f�o�r� �l�i�t�t�l�e� �p�r�o�f�i�t�,� �b�u�t� �i�t� �w�a�s� �n�o�t� �e�a�s�y�;� �i�t� �w�a�s� �t�h�e� �t�i�m�e� �(� �±  �)� �t�h�e� �“�b�u�b�b�l�e� �e�c�o�n�o�m�y�”� �a�n�d� �c�o�n�s�t�r�u�c�t�i�o�n� �c�o�m�p�a�n�i�e�s� �p�r�e�f�e�r�r�e�d� �w�o�r�k�i�n�g� �w�i�t�h� �l�e�s�s� �c�o�n�s�t�r�a�i�n�t� �(� �²  �)� �b�u�d�g�e�t�.� �A�n�d�o� �w�e�l�c�o�m�e�d� �t�h�e� �c�h�a�l�l�e�n�g�e�,� �h�o�w�e�v�e�r�.� � � �H�e� �i�s�A‡[� �t�h�a�t� �c�r�e�a�t�i�v�i�t�y� �i�s� �b�o�r�n� �/� �w�h�e�n� �/� �m�e�e�t� �r�e�a�l�i�t�y� �/� �n�e�w� �i�d�e�a�s� �/� �c�o�n�v�i�n�c�e�d� �]�.� �B‡A� �b�e�a�u�t�i�f�u�l� �c�h�u�r�c�h� �c�o�u�l�d� �\� �a�n�d� �w�o�u�l�d� �\� �b�e� �b�u�i�l�t� �n�o� �m�a�t�t�e�r� �h�o�w� �s�m�a�l�l� �t�h�e� �b�u�d�g�e�t� �w�a�s�.� �H�e� �k�n�e�w� �(� �³  �)� �t�h�e� �i�n�t�e�r�i�o�r� �o�f� �t�h�e� �c�h�u�r�c�h� �h�a�d� �t�o� �(� �´  �)� �s�i�m�p�l�e�,� �b�u�t� �h�e�C‡[� �a� �w�a�y� �t�o� �/� �p�r�o�f�o�u�n�d�l�y� �b�e�a�u�t�i�f�u�l� �/� �m�a�k�e� �t�h�e� �s�i�m�p�l�i�c�i�t�y� �/� �h�a�d� �t�o� �f�i�n�d� �]�.� �

� � � � �A�b�o�v�e� �(� �µ  �)� �A�n�d�o�D‡[�ÈŠf‘³‚Æ‚õŒÉ‚ÖŠS�ð‚�ŽÁ‚Ä‚¢‚Ü‚µ‚½‚]�.� �T�h�e� �m�e�m�o�r�i�e�s� �a�n�d� �i�m�a�g�e�s� �(� �¶  �)� �Q�u�a�k�e�r� �m�e�e�t�i�n�g� �h�a�l�l�s�,� �t�h�e� �P�a�n�t�h�e�o�n�,� �t�h�e� �C�h�a�p�e�l� �o�f� �R�o�n�c�h�a�m�p� �a�n�d� �t�h�e� �A�b�b�e�y� �o�f� �S�e�n�a�n�q�u�e� �w�e�r�e� �a�l�w�a�y�s� �(� �·  �)� �h�i�s� �m�i�n�d�.� �S�e�v�e�r�a�l� �m�o�n�t�h�s� �l�a�t�e�r�,� �h�e� �h�i�t� �(� �¸  �)� �a�n� �i�d�e�a� �o�f� �m�a�k�i�n�g� �a� �c�r�o�s�s� �b�y� �u�s�i�n�g� �n�a�t�u�r�a�l� �l�i�g�h�t�.� �D�e�s�p�i�t�e� �a�l�l� �(� �¹  �)� �c�h�a�l�l�e�n�g�e�s�,� �h�e� �s�u�c�c�e�e�d�e�d� �(� �º  �)� �c�r�e�a�t�i�n�g� �t�h�e� �C�h�u�r�c�h� �o�f� �L�i�g�h�t� �i�n� �1�9�8�9� �a�n�d� �w�o�n� �a� �p�r�i�z�e� �f�o�r� �t�h�i�s� �w�o�r�k�.�

� �[�3�]� �\� �W�I�N� �S�O�M�E�,� �L�O�S�E� �S�O�M�E� �\� � � � �

� � � � �I�n� �1�9�9�1�,� �A�n�d�o� �e�n�t�e�r�e�d� �a� �m�a�j�o�r� �i�n�t�e�r�n�a�t�i�o�n�a�l� �c�o�m�p�e�t�i�t�i�o�n� �(� �»  �)� �d�e�s�i�g�n�i�n�g� �a� �n�e�w� �r�a�i�l�w�a�y� �s�t�a�t�i�o�n� �f�o�r� �K�y�o�t�o�.� �A�f�t�e�r� �l�o�n�g� �r�e�s�e�a�r�c�h�,� �h�e�E‡[� �t�h�a�t� �w�o�u�l�d� �/� �o�f� �t�h�e� �c�i�t�y� �/� �c�a�m�e� �u�p� �/� �c�h�a�n�g�e� �t�h�e� �l�o�o�k� �/� �w�i�t�h� �a� �d�e�s�i�g�n� �]�,� �w�h�i�c�h� �w�a�s� �d�i�v�i�d�e�d� �(� �¼  �)� �t�h�e� �T�o�k�a�i�d�o� �L�i�n�e�,� �b�o�t�h� �i�n� �t�e�r�m�s� �o�f� �f�u�n�c�t�i�o�n� �(� �½  �)� �s�c�e�n�e�r�y�.� �T�h�e� �p�l�a�n� �h�e� �(�d�e�v�e�l�o�p�)� �w�o�u�l�d� �c�o�n�n�e�c�t� �t�h�e� �n�o�r�t�h� �a�n�d� �t�h�e� �s�o�u�t�h� �(� �¾  �)� �b�u�i�l�d�i�n�g� �t�w�o� �g�l�a�s�s� �g�a�t�e�s� �w�h�e�r�e� �K�y�o�t�o� �S�t�a�t�i�o�n� �s�t�a�n�d�s� �t�o�d�a�y�.� �F‡B�e�l�o�w� �t�h�o�s�e� �g�a�t�e�s� �w�o�u�l�d� �b�e� �a� �h�u�g�e� �g�r�a�s�s�-�c�o�v�e�r�e�d� �s�t�a�g�e�,� �w�h�i�c�h� �w�o�u�l�d� �b�e� �o�p�e�n� �t�o� �t�h�e� �p�u�b�l�i�c� �2�4� �h�o�u�r�s� �a� �d�a�y�.� �P�e�o�p�l�e� �w�o�u�l�d� �b�e� �a�b�l�e� �t�o� �s�e�e� �t�h�e� �T�o�u�-�j�i� �t�e�m�p�l�e� �i�n� �t�h�e� �s�o�u�t�h� �a�n�d� �t�h�e� �H�o�n�g�a�n�-�j�i� �t�e�m�p�l�e� �i�n� �t�h�e� �n�o�r�t�h�.� � �A�s� �a� �(� �¿  �)� �o�f� �f�a�c�t�,� �t�h�e� �t�w�o� �g�l�a�s�s� �g�a�t�e�s� �w�e�r�e� �n�e�v�e�r� �b�u�i�l�t�.� �A�n�d�o� �l�o�s�t� �t�h�e� �b�a�t�t�l�e�.����������� � � � �A�n�d�o� �k�n�o�w�s� �t�h�a�t� �a�n� �a�r�c�h�i�t�e�c�t�’�s� �r�o�l�e� �(� �À  �)� �s�o�c�i�e�t�y� �i�s� �t�o� �d�e�s�i�g�n� �n�e�w� �b�u�i�l�d�i�n�g�s� �a�n�d� �s�p�a�c�e�s�.� �G‡H�e� �b�e�l�i�e�v�e�s�,� �h�o�w�e�v�e�r�,� �t�h�a�t� �r�e�p�a�i�r�i�n�g� �a�n�d� �(�r�e�v�i�v�e�)� �o�l�d� �b�u�i�l�d�i�n�g�s� �(�a�r�e�)� �e�v�e�n� �m�o�r�e� �(�i�m�p�o�r�t�a�n�c�e�)�.� �H�e� �f�o�l�l�o�w�e�d� �t�h�i�s� �b�e�l�i�e�f� �w�h�e�n� �h�e� �w�a�s� �a�s�k�e�d� �t�o� �t�u�r�n� �a�n� �o�l�d� �l�i�b�r�a�r�y� �(� �Á  �)� �t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �L�i�b�r�a�r�y� �o�f� �C�h�i�l�d�r�e�n�’�s� �L�i�t�e�r�a�t�u�r�e�.�

� � � � �A�g�a�i�n� �i�t� �w�a�s� �a� �r�e�a�l� �c�h�a�l�l�e�n�g�e�.� �B�u�i�l�d�i�n�g� �a�n� �e�n�t�i�r�e� �n�e�w� �l�i�b�r�a�r�y� �w�o�u�l�d� �h�a�v�e� �b�e�e�n� �m�u�c�h� �e�a�s�i�e�r�,� �b�u�t� �A�n�d�o� �n�e�v�e�r� �g�a�v�e� �(� �Â  �)�.� �H‡H�e� �c�a�m�e� �u�p� �(�f�o�r�)� �a�n� �i�d�e�a� �o�f� �(�c�o�n�t�r�a�s�t�)� �t�h�e� �o�l�d� �a�n�d� �n�e�w� �b�y� �p�u�t�t�i�n�g� �n�e�w� �l�a�r�g�e� �g�l�a�s�s� �b�o�x�e�s� �(�f�r�o�m�)� �t�h�e� �o�l�d� �b�u�i�l�d�i�n�g� �s�o� �(�a�n�d�)� �w�e� �c�o�u�l�d� �f�e�e�l� �a� �“�d�i�a�l�o�g�u�e�”� �(�a�m�o�n�g�)� �t�h�e�m�.� � �I‡T�h�e� �l�o�n�g�,� �w�i�d�e� �c�o�r�r�i�d�o�r� �o�u�t�s�i�d�e� �t�h�e� �o�l�d� �b�u�i�l�d�i�n�g� �w�o�u�l�d� �b�e� �u�s�e�d� �a�s� �a� �s�p�a�c�e� �l�i�k�e� �a�n� �e�n�g�a�w�a�,� �w�h�e�r�e� �c�h�i�l�d�r�e�n� �v�i�s�i�t�i�n�g� �t�h�e� �l�i�b�r�a�r�y� �c�o�u�l�d� �r�e�l�a�x� �a�n�d� �r�e�a�d� �t�h�e�i�r� �f�a�v�o�r�i�t�e� �b�o�o�k�s�.� �A�l�s�o� �h�e� �i�m�p�r�o�v�e�d� �t�h�e� �o�l�d� �b�u�i�l�d�i�n�g� �(� �Ã  �)� �p�u�t�t�i�n�g� �a�n� �e�a�r�t�h�q�u�a�k�e�-�r�e�s�i�s�t�a�n�t� �s�t�r�u�c�t�u�r�e�J‡[� �t�h�a�t� �i�t� �c�o�u�l�d� �/� �e�a�r�t�h�-�q�u�a�k�e�s� �/� �u�n�d�e�r� �t�h�e� �o�l�d� �b�u�i�l�d�i�n�g� �/� �t�a�k�e� �t�h�e� �s�h�o�c�k� �o�f� �/� �s�o� �]�.� �T�h�e�s�e� �c�h�a�n�g�e�s� �h�a�v�e� �b�r�o�u�g�h�t� �n�e�w� �e�n�e�r�g�y� �(� �Ä  �)� �t�h�e� �o�l�d� �b�u�i�l�d�i�n�g�,� �g�i�v�i�n�g� �K‡i�t� �a�n�o�t�h�e�r� �1�0�0� �o�r� �e�v�e�n� �2�0�0� �y�e�a�r�s� �(� �Å  �)� �l�i�f�e�.� �

� �[�4�]� �\� �W�I�N�N�I�N�G� �I�N� �T�H�E� �E�N�D� �\�

� � � � �T�o�d�a�y� �A�n�d�o�L‡[� �w�i�t�h� �t�o�p� �a�r�c�h�i�t�e�c�t�s� �/� �t�h�e� �w�o�r�l�d� �/� �a�l�l� �a�r�o�u�n�d� �/� �i�s� �i�n� �c�o�n�s�t�a�n�t� �c�o�m�p�e�t�i�t�i�o�n� �]�.� �M‡H�e� �k�n�o�w�s� �t�h�a�t� �a� �m�a�s�t�e�r�p�i�e�c�e� �i�s� �b�o�r�n� �o�n�l�y� �w�h�e�n� �d�r�e�a�m�s� �a�r�e� �s�u�b�j�e�c�t�e�d� �t�o� �c�o�n�s�t�r�a�i�n�t�s�.� � �N‡I�f� �y�o�u� �a�r�e� �(�f�a�c�e�d�)� �d�i�f�f�i�c�u�l�t�i�e�s�,� �y�o�u� �h�a�v�e� �t�o� �t�h�i�n�k� �a�b�o�u�t� �(�w�h�i�c�h�)� �t�o� �o�v�e�r�c�o�m�e� �(�i�t�)� �b�y� �(�a�s�k�)� �y�o�u�r�s�e�l�f� �q�u�e�s�t�i�o�n�s�.� �O‡u�½‰ª‚µ‚½‚¢‚Ì‚©‚H�Ç‚¤‚·‚×‚«‚È‚Ì‚©‚H�½‰ª‚Å‚«‚é‚Ì‚©‚H�v�

� � � � �A�n�d�o� �s�a�y�s� �t�h�a�t� �a�r�c�h�i�t�e�c�t�u�r�e� �i�s� �a� �b�a�t�t�l�e�.� �H�e� �o�f�t�e�n� �f�e�e�l�s� �t�h�a�t� �h�e� �i�s�P‡[�ŸŽ©‚ç‚ŸŽÖ‚Æ‚¬“ˆ‘É‚s”ê‚Â‚Ã‚¯‚Ä‚¢‚é‚]�.� � �B�u�t�Q‡M�a�n�y� �p�e�o�p�l�e� �h�o�p�e� �\� �a�n�d� �b�e�l�i�e�v�e� �\� �t�h�a�t� �A�n�d�o� �a�n�d� �h�i�s� �i�d�e�a�s� �w�i�l�l� �w�i�n� �i�n� �t�h�e� �e�n�d�.�
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�[�Ý�â–]� �������(�1�)���@‡ð‚a˜ó–µ‚È‚³‚¢‚B���(�1�2�)���Àˆ¡“Í‚È‚º‚ÃŒ¢‚šŒ¨•É‚å‘«‚È‚V�µ‚¢‚Kƒ‰ƒXƒÌ‚ ”ð‚������(�2�)���A‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B�����u’¢‚½‚Ì‚Å‚·‚©‚H�ú“{–êŒÅ‚š“¦‚È‚³‚¢‚B�������(�3�)���B‡ð‚a˜ó–µ‚È‚³‚¢‚B���(�1�3�)���I‡ð‚a˜ó–µ‚È‚³‚¢‚B�������(�4�)���C‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B���(�1�4�)���J‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B�������(�5�)���D‡ð‚p‰êŒÅ‚‘�«‚È‚³‚¢‚B���(�1�5�)���K‡Ì‚wŽ·‚à‚Ì‚ð‚¶•†’©‚ç‚²”«‚o�µ‚È‚³‚¢‚B�������(�6�)���±‚Ì‚³‹ï‰Ì‚Å�à‚·‚Î‚ç‚µ‚¢‚à‚Ì‚Í‚½‰¾‚Æ‚vŽ¢‚Ü‚·‚��(�1�6�)���L‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B���������©‚H�ú“{–êŒÅ‚š“¦‚È‚³‚¢‚B���(�1�7�)���M‡ð‚a˜ó–µ‚È‚³‚¢‚B�������(�7�)���E‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B���(�1�8�)���N‡Ì‚i� � � �j�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B�������(�8�)���F‡ð‚a˜ó–µ‚È‚³‚¢‚B���(�1�9�)���O‡ð‚p‰ó–µ‚È‚³‚¢‚B�������(�9�)���G‡Ì‚i� � � �j�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B���(�2�0�)���P‡ð‚p‰êŒÅ‚‘�«‚È‚³‚¢‚B�������(�1�0�)���Àˆ¡“É‚Í‚u�‘�Û�qŽÇ‚à‚}�‘�ÙŠv�ð‚ÃŒ¢‚šŒ¨•©‚ç‚V�µ‚��(�2�1�)���Q‡ð‚a˜ó–µ‚È‚³‚¢‚B���������¢‚šŒ¨•É‚·‚é‚Ì‚Í‚Þ‚Â‚©‚µ‚¢‚Æ‚í‚©‚Á‚Ä‚¢‚Ü‚µ‚½‚B���(�2�2�)���Àˆ¡“É‚æ‚ê‚Î‚A�²–Í‚}—§�ð‚óŽ¯‚é‚žŽÉ‚Ì‚Ý‚A�†Œì�ª‚��������È‚º‚V�µ‚¢‚šŒ¨•ð‚šŒÄ‚é‚±‚Æ‚Ì‚Ù‚¤‚ª‚e—Õˆ¾‚Á‚½‚Ì‚����¶�Ü‚ê‚é‚Æ‚¢‚¤‚±‚Æ‚Å‚·‚ª‚A�^Ž¬�Å‚·‚©‚A�½”Î‘Å‚·‚��������Å‚µ‚å‚¤‚©‚H�ú“{–êŒÅ‚š“¦‚È‚³‚¢‚B�����©‚B�»‚Ì‚�—R—ð‚p‰êŒÅ‚‘�«‚È‚³‚¢‚B�������(�1�1�)���H‡Ì‚i� � � �j�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B���(�2�3�)���(� �±  �)�`�(� �Å  �)�Ì‚(� � � �)�É‚K“êŒð‚ü“ê‚È‚³‚¢‚B�������

�

�[�ð‰š“]� �������������������(�1�)���Àˆ¡“Í‚í‚¸‚©‚Ì‚˜—v‰Å‚Þ”Æ‚­“¢‚Ä‚­‚ê‚é‚šŒÝ�ï‰ÐŽð‚©ŒÂ‚¯‚é‚±‚Æ‚©‚ç‚nŽß‚Ë‚Î‚È‚ç‚È‚©‚Á‚½‚ª‚A�»‚ê‚Í‚e—ÕˆÅ‚Í‚ ‚è‚Ü‚¹‚ñ‚Å‚µ‚½‚B���������(�2�)���c�o�n�v�i�n�c�e�d� �t�h�a�t� �c�r�e�a�t�i�v�i�t�y� �i�s� �b�o�r�n� �w�h�e�n� �n�e�w� �i�d�e�a�s� �m�e�e�t� �r�e�a�l�i�t�y���������(�3�)���ü”µ‚¢‚³‹ï‰Æ‚¢‚¤‚à‚Ì‚Í‚Ç‚ñ‚È‚É‚\—ZŽª‚­�È‚­‚Ä‚à‚šŒÄ‚ç‚ê‚é‚µ‚A�šŒÄ‚ç‚ê‚à‚·‚é‚Å‚µ‚å‚¤‚B���������(�4�)���h�a�d� �t�o� �f�i�n�d� �a� �w�a�y� �t�o� �m�a�k�e� �t�h�e� �s�i�m�p�l�i�c�i�t�y� �p�r�o�f�o�u�n�d�l�y� �b�e�a�u�t�i�f�u�l���������(�5�)���w�a�s� �c�o�n�c�e�r�n�e�d� �w�i�t�h� �s�i�m�p�l�i�c�i�t�y� �a�n�d� �l�i�g�h�t���������(�6�)���©ŽR‘Ì‚õŒð‚p—¢‚Ä‚\�šŽË‰ð‚ì�Á‚½‚±‚Æ‚B���������(�7�)���c�a�m�e� �u�p� �w�i�t�h� �a� �d�e�s�i�g�n� �t�h�a�t� �w�o�u�l�d� �c�h�a�n�g�e� �t�h�e� �l�o�o�k� �o�f� �t�h�e� �c�i�t�y���������(�8�)���±‚ê‚ç‚2�Â‚Ì‚å–Ì‚º‰û•É‚Í‚�‹å‘È‚ÅŽ¶�Ì‚‘•ä‘ð‚ì�è‚A�»‚ê‚Í‚P‚ú“†’Q‚S‚žŽÔŠA�JŠú•³‚ê‚é‚±‚Æ‚É‚È‚Á‚Ä‚¢‚Ü‚µ‚½‚B���������(�9�)���r�e�v�i�v�i�n�g�;� � �i�s�;� � �i�m�p�o�r�t�a�n�t���������(�1�0�)���ÃŒ¢‚šŒ¨•Ì‚ó‹ÔŠÆ‚fƒUƒCƒ“ƒð‚o�ˆ—é‚¾‚¯‚¶�©‚µ‚È‚ª‚ç‚A�V�µ‚¢‚@‹\”Æ‚ó‹ÔŠð‚�Ž½‚¹‚A�È‚¨‚©‚Â‚A�Ï‘k�â•­‹à‚{Ž³‚Ë‚Î‚È‚ç‚È‚¢‚©‚ç‚B���������(�1�1�)���w�i�t�h�;� � � �c�o�n�t�r�a�s�t�i�n�g�;� � � �i�n�t�o�;� � � �t�h�a�t�;� � � �b�e�t�w�e�e�n���������(�1�2�)���V�µ‚¢‚¨•Æ‚ÃŒ¢‚¨•Ì‚ÔŠÌ‚u�Î‘b˜v�ð‚„Ž½‚¿‚ª‚´Š¶‚é‚±‚Æ‚ª‚Å‚«‚é‚½‚ß‚É‚»‚Ì‚æ‚¤‚É‚µ‚½‚B���������(�1�3�)���ÃŒ¢‚šŒ¨•Ì‚OŠ�‰Ì‚·’­‚L�¢‚L˜º‰Í‚�‰¤‘i�¦‚ñ‚ª‚í‚j�Ì‚æ‚¤‚È‚ó‹ÔŠÆ‚µ‚Ä‚p—¢‚ç‚ê‚é‚±‚Æ‚É‚È‚é‚Å‚µ‚å‚¤‚B�»‚±‚Å‚}�‘�ÙŠÉ‚ˆ—é‚qŽŸ‹½‚¿‚Í‚D�«‚È‚{–ð‚­‚Â‚ë‚¢‚Å‚Ç“Þ‚±‚Æ‚ª‚Å‚«‚é‚Å‚µ‚å‚¤‚B���������(�1�4�)���u�n�d�e�r� �t�h�e� �o�l�d� �b�u�i�l�d�i�n�g� �s�o� �t�h�a�t� �i�t� �c�o�u�l�d� �t�a�k�e� �t�h�e� �s�h�o�c�k� �o�f� �e�a�r�t�h�-�q�u�a�k�e�s���������(�1�5�)���t�h�e� �o�l�d� �b�u�i�l�d�i�n�g���������(�1�6�)���i�s� �i�n� �c�o�n�s�t�a�n�t� �c�o�m�p�e�t�i�t�i�o�n� �w�i�t�h� �t�o�p� �a�r�c�h�i�t�e�c�t�s� �a�l�l� �a�r�o�u�n�d� �t�h�e� �w�o�r�l�d���������(�1�7�)���Þ”Í‚²–ª‚}—³ˆ³‚ê‚é‚žŽÉ‚Ì‚Ý‚A�†Œì�ª‚¶�Ü‚ê‚é‚Æ‚M�¶‚Ä‚¢‚Ü‚·‚B���������(�1�8�)���f�a�c�i�n�g�;� � � �h�o�w�;� � � �t�h�e�m�;� � � �a�s�k�i�n�g���������(�1�9�)���W�h�a�t� �d�o� �y�o�u� �w�a�n�t� �t�o� �d�o�?� �W�h�a�t� �s�h�o�u�l�d� �y�o�u� �d�o�?� �W�h�a�t� �c�a�n� �y�o�u� �d�o�?���������(�2�0�)���l�o�s�i�n�g� �o�n�e� �b�a�t�t�l�e� �a�f�t�e�r� �a�n�o�t�h�e�r���������(�2�1�)���Àˆ¡“Æ‚Þ”Ì‚­”z‘ª‚Å�ãŒÉ‚Í‚Ÿ�˜—·‚é‚Æ‚óŠ]–µ‚A�M�¶‚é‚l�Í‚½‘¢‚Ì‚Å‚·‚B���������(�2�2�)���I� �a�g�r�e�e� �w�i�t�h� �h�i�m�,� �f�o�r� �i�f� �I� �f�a�c�e� �d�i�f�f�i�c�u�l�t�i�e�s�,� �I� �w�i�l�l� �a�l�s�o� �t�r�y� �t�o� �o�v�e�r�c�o�m�e� �t�h�e�m� �a�s� �h�a�r�d� �a�s� �p�o�s�s�i�b�l�e�.���������(�2�3�)���± ��o�f���² ��o�n���³ ��t�h�a�t���´ ��b�e���µ ��a�l�l�����������¶ ��o�f���· ��i�n���¸ ��u�p�o�n���¹ ��t�h�e���º ��i�n�����������» ��f�o�r���¼ ��b�y���½ ��a�n�d���¾ ��b�y���¿ ��m�a�t�t�e�r�����������À ��i�n���Á ��i�n�t�o���Â ��u�p���Ã ��b�y���Ä ��t�o�����������Å ��o�f�����������������������

�

�

���B‡ �N�a�n�o�t�e�c�h�n�o�l�o�g�y� �(�1�)�������������ŸŽÌ‚¶•ð‚Ç“ñ‚Å‚Ý�â–É‚š“¦‚æ‚B������������� � � � �

� � � � �N�e�w� �t�e�c�h�n�o�l�o�g�y� �c�h�a�n�g�e�s� �o�u�r� �l�i�v�e�s�.� � �T�h�e� �1�9�t�h� �c�e�n�t�u�r�y� �w�a�s� �t�r�a�n�s�f�o�r�m�e�d� �(� �±  �)� �t�h�e� �s�t�e�a�m� �e�n�g�i�n�e�,� �

�e�l�e�c�t�r�i�c�i�t�y� �a�n�d� �t�h�e� �t�e�l�e�g�r�a�p�h�;� �(� �²  �)� �2�0�t�h� �c�e�n�t�u�r�y� �w�a�s� �t�r�a�n�s�f�o�r�m�e�d� �b�y� �r�a�d�i�o� �a�n�d� �T�V�,� �a�u�t�o�m�o�b�i�l�e�s� �a�n�d� � � � � �

�a�i�r�p�l�a�n�e�s�,� �c�o�m�p�u�t�e�r�s�,� �a�n�d� �n�u�c�l�e�a�r� �p�o�w�e�r�.� �W�h�a�t� �n�e�w� �t�e�c�h�n�o�l�o�g�y� �w�i�l�l� �m�o�s�t� �a�f�f�e�c�t� �o�u�r� �l�i�v�e�s� �(� �³  �)� �t�h�e� �2�1�s�t� �c�e�n�t�u�r�y�?� �M�a�n�y� �s�c�i�e�n�t�i�s�t�s� �b�e�l�i�e�v�e� �t�h�e� �a�n�s�w�e�r� �(� �´  �)� �t�h�a�t� �q�u�e�s�t�i�o�n� �i�s� �“�n�a�n�o�t�e�c�h�n�o�l�o�g�y�.�”� � �A‡I�n� �h�i�s� �s�p�e�e�c�h�,� �F�e�y�n�m�a�n� �s�p�e�c�u�l�a�t�e�d� �o�n� �t�h�e� �(�p�o�s�s�i�b�l�e�)� �o�f� �(�e�x�p�l�o�r�e�d�)� �t�h�e� �w�o�r�l�d� �o�f� �a�t�o�m�s� �a�n�d� �(�m�o�l�e�c�u�l�e�)�.�

�

� � � � �O�n� �D�e�c�e�m�b�e�r� �2�9�,� �1�9�5�9�,� �@‡R�i�c�h�a�r�d� �P�.� �F�e�y�n�m�a�n�,� �a� �N�o�b�e�l� �p�r�i�z�e� �w�i�n�n�e�r� �i�n� �p�h�y�s�i�c�s�,� �m�a�d�e� �a�n� �e�p�o�c�h�-�m�a�k�i�n�g� �s�p�e�e�c�h�,� �t�h�e� �t�i�t�l�e� �o�f� �w�h�i�c�h� �w�a�s� �“�T�h�e�r�e�’�s� �P�l�e�n�t�y� �o�f� �R�o�o�m� �a�t� �t�h�e� �b�o�t�t�o�m�.�”� � � �B‡H�e� �c�a�u�t�i�o�n�e�d� �t�h�a�t� �h�e� �w�a�s� �n�o�t� �t�a�l�k�i�n�g� �a�b�o�u�t� �m�i�n�i�a�t�u�r�i�z�a�t�i�o�n� �o�f�,� �s�a�y�,� �e�l�e�c�t�r�i�c� �m�o�t�o�r�s� �t�h�a�t� �a�r�e� �t�h�e� �s�i�z�e� �o�f� �t�h�e� �n�a�i�l� �o�n� �y�o�u�r� �l�i�t�t�l�e� �f�i�n�g�e�r�,� �b�u�t� �r�a�t�h�e�r� �a� �“�s�t�a�g�g�e�r�i�n�g�l�y� �s�m�a�l�l� �w�o�r�l�d� �t�h�a�t� �i�s� �b�e�l�o�w�.�”� �H�e� �f�u�r�t�h�e�r�C‡[� �w�e� �w�o�u�l�d� �b�e� �/� �a�s� �s�m�a�l�l� �a�s� �m�o�l�e�c�u�l�e�s� �/� �t�h�a�t� �i�n� �t�h�e� �f�u�t�u�r�e� �/� �a�b�l�e� �t�o� �m�a�k�e� �m�a�c�h�i�n�e�s� �/� �p�r�e�d�i�c�t�e�d� �]�.�

� � � � �D‡F�e�y�n�m�a�n�’�s� �i�d�e�a�s� �s�e�e�m�e�d� �s�t�r�a�n�g�e� �a�t� �(�a�)� �t�i�m�e� �h�e� �m�a�d�e� �h�i�s� �s�p�e�e�c�h� �(�o�f�)� �1�9�5�9�,� �b�u�t� �t�o�d�a�y� �h�e� �i�s� �(�t�h�i�n�k�i�n�g�)� �t�o� �b�e� �t�h�e� �f�a�t�h�e�r� �o�f� �n�a�n�o�t�e�c�h�n�o�l�o�g�y�,� �(�w�h�o�)� �i�s� �o�n� �t�h�e� �(�c�u�t�)� �e�d�g�e� �o�f� �m�o�d�e�r�n� �s�c�i�e�n�c�e�.� �W�h�a�t� �i�s� �n�a�n�o�t�e�c�h�n�o�l�o�g�y�?� � �W�h�a�t�E‡[� �o�u�r� �l�i�v�e�s� �/� �i�m�p�a�c�t� �/� �i�t� �h�a�v�e� �/� �w�i�l�l� �/� �o�n� �]�?�

� � � � �F‡u�w�iƒmƒeƒNƒmƒ�ƒWƒ[�x�Æ‚¢‚¤‚êŒÍ‚Q‚Â‚Ì‚”•ª•©‚ç‚\�¬�³‚ê‚Ä‚¢‚Ü‚·‚B�v�;� �“�n�a�n�o�,�”� �m�e�a�n�i�n�g� �“�d�w�a�r�f�”� �i�n� �G�r�e�e�k�,� �a�n�d� �“�t�e�c�h�n�o�l�o�g�y�.�”� �G‡S�o� �y�o�u� �m�a�y� �s�a�f�e�l�y� �a�s�s�u�m�e� �t�h�a�t� �i�t� �h�a�s� �t�o� �d�o� �w�i�t�h� �s�o�m�e� �k�i�n�d� �o�f� �t�e�c�h�n�o�l�o�g�y� �d�e�a�l�i�n�g� �w�i�t�h� �s�o�m�e�t�h�i�n�g� �t�i�n�y�.� � �I�n� �m�a�t�h�e�m�a�t�i�c�a�l� �t�e�r�m�s�,� �“�n�a�n�o�”� �d�e�n�o�t�e�s� �o�n�e�-�b�i�l�l�i�o�n�t�h� �(�i�.�e�.�,� �t�e�n� �t�o� �t�h�e� �m�i�n�u�s� �p�o�w�e�r� �o�f� �n�i�n�e�)�.� �I�n� �o�t�h�e�r� �w�o�r�d�s�,� �o�n�e� �“�n�a�n�o�m�e�t�e�r�”� �i�s� �o�n�e�-�b�i�l�l�i�o�n�t�h� �o�f� �a� �m�e�t�e�r�,� �r�o�u�g�h�l�y� �t�h�e� �w�i�d�t�h� �o�f� �f�i�v�e� �c�a�r�b�o�n� �a�t�o�m�s�,� �o�r� �a� �s�i�n�g�l�e� �s�u�g�a�r� �m�o�l�e�c�u�l�e�.� � �H‡I�t� �m�i�g�h�t� �h�e�l�p� �v�i�s�u�a�l�i�z�e� �(�a�)� �i�m�a�g�e� �o�f� �i�t�s� �s�i�z�e� �(�t�h�a�t�)� �w�e� �s�a�y� �t�h�a�t� �o�n�e� �n�a�n�o�m�e�t�e�r� �a�n�d� �o�n�e� �m�e�t�e�r� �a�r�e� �a�p�p�r�o�x�i�m�a�t�e�l�y� �i�n� �(�a�)� �s�a�m�e� �p�r�o�p�o�r�t�i�o�n� �a�s� �t�h�e� �d�i�a�m�e�t�e�r� �o�f� �a� �p�i�n�g�-�p�o�n� �b�a�l�l� �t�o� �(�i�t�)� �o�f� �E�a�r�t�h�.� �T�h�e� �w�i�d�t�h� �(� �µ  �)� �t�h�e� �a�v�e�r�a�g�e� �h�u�m�a�n� �h�a�i�r� �i�s� �a�b�o�u�t� �8�0�,�0�0�0� �n�a�n�o�m�e�t�e�r�s�.� � �I‡N�o�w� �y�o�u� �p�r�o�b�a�b�l�y� �h�a�v�e� �a� �s�e�n�s�e� �o�f� �t�h�e� �n�a�n�o�-�s�c�a�l�e�,� �b�u�t� �w�h�a�t� �e�x�a�c�t�l�y� �i�s� �n�a�n�o�t�e�c�h�n�o�l�o�g�y�?� � �J‡A�s� �f�o�r� �t�h�e� �d�e�f�i�n�i�t�i�o�n� �o�f� �t�h�e� �t�e�r�m�,� �s�u�f�f�i�c�e� �i�t� �t�o� �s�a�y� �t�h�a�t� �i�t� �i�s� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �o�f� �c�r�e�a�t�i�n�g� �v�a�r�i�o�u�s� �d�e�v�i�c�e�s� �a�n�d� �p�r�o�d�u�c�t�s� �b�y� �m�a�n�i�p�u�l�a�t�i�n�g� �s�i�n�g�l�e� �a�t�o�m�s� �a�n�d� �m�o�l�e�c�u�l�e�s�.� � �K‡I�n� �f�a�c�t�,� �F�e�y�n�m�a�n� �p�r�o�p�o�s�e�d� �(�a�)� �i�d�e�a� �o�f� �m�a�k�i�n�g� �a�n� �(�e�x�t�r�e�m�e�)� �s�m�a�l�l� �r�o�b�o�t� �(�w�h�o�)� �w�o�u�l�d� �b�e� �c�a�p�a�b�l�e� �o�f� �(�m�a�k�e�)� �c�o�p�i�e�s� �o�f� �i�t�s�e�l�f�,� �b�u�t� �o�n�l�y� �s�m�a�l�l�e�r� �i�n� �s�i�z�e�.� �T�h�e�n� � �t�h�e�L‡[� �r�o�b�o�t�s� �w�o�u�l�d� �m�a�k�e� �/� �e�v�e�n� �s�m�a�l�l�e�r� �/� �t�h�e�m�s�e�l�v�e�s� �/� �s�e�c�o�n�d� �g�e�n�e�r�a�t�i�o�n� �/� �c�o�p�i�e�s� �o�f� �]�,� �M‡a�n�d� �s�o� �o�n� �d�o�w�n� �(�a�)� �l�i�n�e� �u�n�t�i�l� �y�o�u� �h�a�v�e� �(�t�r�i�l�l�i�o�n�)� �o�f� �n�a�n�o�r�o�b�o�t�s� �(�w�o�r�k�e�d�)� �t�o� �b�u�i�l�d� �c�o�m�p�l�e�x� �p�r�o�d�u�c�t�s� �q�u�i�c�k�l�y�.� �F�o�l�l�o�w�i�n�g� �F�e�y�n�m�a�n�,� �K�.� �E�r�i�k� �D�r�e�x�l�e�r�,� �t�h�e� �a�u�t�h�o�r� �o�f� �E�n�g�i�n�e�s� �o�f� �C�r�e�a�t�i�o�n�:� �t�h�e� �C�o�m�i�n�g� �E�r�a� �o�f� �N�a�n�o�t�e�c�h�n�o�l�o�g�y�,� �N‡p�r�o�p�o�s�e�d� �t�h�e� �i�d�e�a� �o�f� �a� �“�n�a�n�o�a�s�s�e�m�b�l�e�r�,�”� �(�t�h�e�)� �d�e�v�i�c�e� �w�h�i�c�h� �w�o�u�l�d� �(�m�a�n�i�p�u�l�a�t�e�s�)� �a�t�o�m�s� �a�n�d� �m�o�l�e�c�u�l�e�s� �t�o� �(�p�r�o�d�u�c�e�s�)� �d�e�s�i�r�e�d� �p�r�o�d�u�c�t�s�.� �W�h�a�t� �c�o�u�l�d� �w�e� �b�u�i�l�d�?� �W�e� �m�i�g�h�t� �p�o�s�s�i�b�l�y�O‡[� �b�u�t� �b�i�l�l�i�o�n�s� �o�f� �t�i�m�e�s� �/� �a� �s�u�p�e�r�c�o�m�p�u�t�e�r� �n�o� �b�i�g�g�e�r� �/� �f�a�s�t�e�r� �t�h�a�n� �a�n�y�t�h�i�n�g� �w�e� �/� �b�e� �a�b�l�e� �t�o� �b�u�i�l�d� �/� �t�h�a�n� �a� �h�u�m�a�n� �c�e�l�l� �]� �h�a�v�e� �t�o�d�a�y�.�

�P‡E�v�e�n�t�u�a�l�l�y�,� �w�e� �m�i�g�h�t� �a�l�s�o� �b�e� �a�b�l�e� �t�o� �c�r�e�a�t�e� �m�e�d�i�c�a�l� �n�a�n�o�r�o�b�o�t�s� �w�h�i�c�h� �w�o�u�l�d� �m�o�v�e� �i�n�s�i�d�e� �o�u�r� �b�o�d�i�e�s� �t�o� �s�e�a�r�c�h� �o�u�t� �v�i�r�u�s�e�s� �a�n�d� �c�a�n�c�e�r� �c�e�l�l�s� �a�n�d� �d�e�s�t�r�o�y� �t�h�e�m�.� �Q‡T�h�o�s�e� �t�i�n�y� �r�o�b�o�t�s� �(�o�f�)� �t�h�e� �b�o�d�y� �c�o�u�l�d� �p�r�o�v�i�d�e� �“�p�i�n�p�o�i�n�t� �d�r�u�g� �d�e�l�i�v�e�r�y�,�”� �(�p�u�t�)� �d�r�u�g�s� �j�u�s�t� �(�w�h�i�c�h�)� �t�h�e�y� �a�r�e� �(�n�e�e�d�)� �w�i�t�h�o�u�t� �h�a�r�m�f�u�l� �s�i�d�e� �e�f�f�e�c�t�s�.�
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���[�Ý�â–]�������(�1�)���@‡ð‚a˜ó–µ‚È‚³‚¢‚B���(�1�1�)���H‡Ì‚i� � � �j�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B�������(�2�)���A‡Ì‚i� � � �j�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B���(�1�2�)���I‡ð‚a˜ó–µ‚È‚³‚¢‚B�������(�3�)���B‡ð‚a˜ó–µ‚È‚³‚¢‚B���(�1�3�)���J‡ð‚a˜ó–µ‚È‚³‚¢‚B�������(�4�)���C‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B���(�1�4�)���K‡Ì‚i� � � �j�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B�������(�5�)���D‡Ì‚i� � � �j�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B���(�1�5�)���L‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B�������(�6�)���E‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B���(�1�6�)���M‡Ì‚i� � � �j�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B�������(�7�)���F‡ð‚p‰êŒÅ‚‘�«‚È‚³‚¢‚B���(�1�7�)���N‡Ì‚i� � � �j�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B�������(�8�)���iƒmƒÍ‚½‰Ì‚Óˆ¡–Å‚·‚©‚H�ú“{–êŒÅ‚š“¦‚È‚³‚¢‚B���(�1�8�)���O‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B�������(�9�)���G‡ð‚a˜ó–µ‚È‚³‚¢‚B���(�1�9�)���P‡ð‚a˜ó–µ‚È‚³‚¢‚B�������(�1�0�)���P‚iƒmƒÍ‚Ç‚Ì‚­‚ç‚¢‚Ì‚å‘«‚³‚Å‚·‚©‚H�ú“{–êŒÅ‚š“¦‚��(�2�0�)���Q‡Ì‚i� � � �j�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B���������È‚³‚¢‚B���(�2�1�)���i� �±  �j�`�i� �µ  �j�É‚K“êŒð‚ü“ê‚È‚³‚¢‚¡ ��������k�ð‰š“l��������������������� �(�1�)���mƒ[�xƒ‹ƒ¨•�—wŠÜ�Ì‚óŽÜ�ÒŽÅ‚ ‚é‚tƒ@ƒCƒ“ƒ}ƒ“ƒÍ‚w�iƒmƒXƒPƒ[�‹ƒÌ—æˆÉ‚Í‚Ü‚¾‚½‚­‚³‚ñ‚Ì‚»‹¡–[�¢‚±‚Æ‚ª‚ ‚é‚x�Æ‚¢‚¤‚è‘Ì‚æ‰úŠI“È‚u�‰‰ð‚µ‚Ü‚µ‚½‚B���������(�2�)���p�o�s�s�i�b�i�l�i�t�y�;� � � �e�x�p�l�o�r�i�n�g�;� � � �m�o�l�e�c�u�l�e�s���������(�3�)���Þ”Í‚¬�^Œ»‰A�½‚Æ‚¦‚Î‚A�¬�wŽÌ‚cƒ�ƒÙ‚Ç‚Ì‚å‘«‚³‚Ì‚d“®“@‹È‚Ç‚É‚Â‚¢‚Ä‚b˜µ‚Ä‚¢‚é‚Ì‚Å‚Í‚È‚­‚A�Þ‚µ‚ë‚u�º‰û•É‚ ‚é‚Á‹­‚×‚«‚¬�³‚È‚¢�EŠv�É‚Â‚¢‚Ä‚b˜µ‚Ä‚¢‚é‚Ì‚¾‚Æ‚¢‚¤‚±‚Æ‚ð‚­‹²’µ‚Ü‚µ‚½‚B���������(�4�)���p�r�e�d�i�c�t�e�d� �t�h�a�t� �i�n� �t�h�e� �f�u�t�u�r�e� �w�e� �w�o�u�l�d� �b�e� �a�b�l�e� �t�o� �m�a�k�e� �m�a�c�h�i�n�e�s� �a�s� �s�m�a�l�l� �a�s� �m�o�l�e�c�u�l�e�s���������(�5�)���t�h�e�;� � � �i�n�;� � � �t�h�o�u�g�h�t�;� � �w�h�i�c�h�;� � �c�u�t�t�i�n�g���������(�6�)���i�m�p�a�c�t� �w�i�l�l� �i�t� �h�a�v�e� �o�n� �o�u�r� �l�i�v�e�s���������(�7�)���T�h�e� �w�o�r�d� �“�n�a�n�o�t�e�c�h�n�o�l�o�g�y�”� �i�s� �c�o�m�p�o�s�e�d� �o�f� �t�w�o� �p�a�r�t�s�.���������(�8�)���MƒŠƒVƒƒƒêŒÌ‚u�¬�l�v�ð‚Óˆ¡–·‚é‚u�iƒmƒv�Æ‚u�eƒNƒmƒ�ƒWƒ[�v�Æ‚Å‚ì�Á‚½‚‡�¬�êŒB���������(�9�)���±‚ê‚Å‚A�»‚ê‚ª‚½‰©‚¬�³‚È‚à‚Ì‚ð‚µˆ¤‚½‰©‚Ì‚eƒNƒmƒ�ƒWƒ[�Æ‚ÖŠWŒµ‚Ä‚¢‚é‚Æ‚„�ª‘µ‚Ä‚ÔŠáˆ¢‚È‚¢‚Å‚µ‚å‚¤‚B���������(�1�0�)���P‚O‚­‰ª•Ì‚P‚�ƒ[�gƒ‹ƒB���������(�1�1�)���t�h�e�;� � � �i�f�;� � � �t�h�e�;� � � �t�h�a�t���������(�1�2�)���±‚ê‚Å‚A�iƒmƒXƒPƒ[�‹ƒi�iƒmƒÚŽx“j�Ì‚´Š¶‚Í‚å‘Ì‘Â‚©‚ß‚½‚Å‚µ‚å‚¤‚ª‚A�iƒmƒeƒNƒmƒ�ƒWƒ[�Æ‚Í‚êˆÌ‘A�½‰È‚Ì‚Å‚µ‚å‚¤‚©‚H���������(�1�3�)���»‚Ì‚êŒÌ‚è’`‹É‚ÖŠµ‚Ä‚Í‚A�P’Ì‘Ì‚´ŒqŽâ‚ª•qŽð‚€‘ì�·‚é‚±‚Æ‚É‚æ‚Á‚Ä‚l—X�Ì‚•‘u’â‚»�i•ð‚ì�è‚o�·‚eƒNƒmƒ�ƒWƒ[�¾‚Æ‚¾Œ¦‚Î‚\�ª•Å‚µ‚å‚¤‚B���������(�1�4�)���t�h�e�;� � � �e�x�t�r�e�m�e�l�y�;� � � �w�h�i�c�h�;� � � �m�a�k�i�n�g���������(�1�5�)���s�e�c�o�n�d� �g�e�n�e�r�a�t�i�o�n� �r�o�b�o�t�s� �w�o�u�l�d� �m�a�k�e� �c�o�p�i�e�s� �o�f� �t�h�e�m�s�e�l�v�e�s� �e�v�e�n� �s�m�a�l�l�e�r���������(�1�6�)���t�h�e�;� � � �t�r�i�l�l�i�o�n�s�;� � �w�o�r�k�i�n�g�;���������(�1�7�)���t�h�e�;� � � �m�a�n�i�p�u�l�a�t�e�;� � �p�r�o�d�u�c�e�;� � � � � ���������(�1�8�)���b�e� �a�b�l�e� �t�o� �b�u�i�l�d� �a� �s�u�p�e�r�c�o�m�p�u�t�e�r� �n�o� �b�i�g�g�e�r� �t�h�a�n� �a� �h�u�m�a�n� �c�e�l�l� �b�u�t� �b�i�l�l�i�o�n�s� �o�f� �t�i�m�e�s� �f�a�s�t�e�r� �t�h�a�n���������(�1�9�)���Å�ãŒÉ‚Í‚A�Ì‘à“Å‚EƒBƒ‹ƒXƒâ‚Kƒ“ƒ×�E–ð‚T’¸�µ‚Ä‚A�»‚ê‚ç‚ð‚j”ó‰·‚é‚½‚ß‚É‚Ì‘à“Å‚ì�®“·‚é‚ãˆÃ—p—Ì‚iƒmƒ�ƒ{ƒbƒgƒð‚ì�é‚±‚Æ‚ª‚Å‚«‚é‚©‚à‚µ‚ê‚Ü‚¹‚ñ‚B���������(�2�0�)���i�n�;� � � �p�u�t�t�i�n�g�;� � � �w�h�e�r�e�;� � � �n�e�e�d�e�d�����������± ��b�y���² ��t�h�e���³ ��i�n���´ ��t�o���µ ��o�f���������������������������������������������������������������

���

�����B‡ �N�a�n�o�t�e�c�h�n�o�l�o�g�y� �(�2�)�������

�ŸŽÌ‚¶•ð‚Ç“ñ‚Å‚Ý�â–É‚š“¦‚æ‚B������������� � � �A�n�o�t�h�e�r� �p�o�s�s�i�b�i�l�i�t�y� �i�s�@‡[� �s�m�a�l�l� �s�t�o�r�a�g�e� �s�y�s�t�e�m� �w�h�i�c�h� �/� �c�o�n�t�a�i�n�e�d� �i�n� �/� �t�o� �m�a�k�e� �a�n� �e�x�t�r�e�m�e�l�y� �/� �c�a�n� �s�t�o�r�e� �a�l�l� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �]� �a�n� �e�n�t�i�r�e� �l�i�b�r�a�r�y�.� �I�n� �h�i�s� �s�p�e�e�c�h�,� �F�e�y�n�m�a�n�A‡[�ŸŽÌ‚æ‚¤‚É‚„�ª‘µ‚Ü‚µ‚½‚]� �.� �W�h�a�t� �w�o�u�l�d� �o�u�r� �l�i�b�r�a�r�i�a�n� �s�a�y�,� �a�s� �s�h�e� �r�u�n�s� �a�l�l� �(� �±  �)� �f�r�o�m� �o�n�e� �b�u�i�l�d�i�n�g� �t�o� �a�n�o�t�h�e�r�,� �i�f� �I� �t�e�l�l� �h�e�r� �t�h�a�t� �a�l�l� �o�f�B‡[� �t�h�a�t� �s�h�e� �/� �o�f� �/� �i�s� �s�t�r�u�g�g�l�i�n�g� �/� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �/� �t�o� �k�e�e�p� �t�r�a�c�k� �]� �\� �1�2�0�,�0�0�0� �v�o�l�u�m�e�s�,� �s�t�a�c�k�e�d� �(� �²  �)� �t�h�e� �f�l�o�o�r� �t�o� �t�h�e� �c�e�i�l�i�n�g�,� �d�r�a�w�e�r�s� �f�u�l�l� �(� �³  �)� �c�a�r�d�s�,� �s�t�o�r�a�g�e� �r�o�o�m�s� �f�u�l�l� �o�f� �t�h�e� �o�l�d�e�r� �b�o�o�k�s� �\� �c�a�n� �b�e� �k�e�p�t� �(� �´  �)� �j�u�s�t� �o�n�e� �l�i�b�r�a�r�y� �c�a�r�d�!� �W�h�e�n� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �B�r�a�z�i�l�,� �f�o�r� �e�x�a�m�p�l�e�,� �f�i�n�d�s� �(� �µ  �)� �t�h�e�i�r� �l�i�b�r�a�r�y� �i�s� �b�u�r�n�e�d�,�C‡,�w�e� �c�a�n� �s�e�n�d� �t�h�e�m� �a� �c�o�p�y� �o�f� �e�v�e�r�y� �(�b�o�o�k�s�)� �i�n� �o�u�r� �l�i�b�r�a�r�y� �b�y� �(�m�a�k�e�)� �a� �c�o�p�y� �o�f� �t�h�e� �m�a�s�t�e�r� �p�l�a�t�e� �a�n�d� �(�m�a�i�l�e�d�)� �i�t� �i�n� �a�n� �e�n�v�e�l�o�p�e� �n�o� �b�i�g�g�e�r� �o�r� �(�h�e�a�v�y�)� �t�h�a�n� �a�n�y� �o�t�h�e�r� �o�r�d�i�n�a�r�y� �a�i�r� �m�a�i�l� �l�e�t�t�e�r�.�

� � � �D‡A�t� �p�r�e�s�e�n�t�,� �w�e� �h�a�v�e� �n�o�t� �q�u�i�t�e� �r�e�a�c�h�e�d� �t�h�e� �l�e�v�e�l� �o�f� �t�e�c�h�n�o�l�o�g�y� �w�h�e�r�e� �w�e� �c�a�n� �r�e�a�l�i�z�e� �a�l�l� �t�h�e� �v�i�s�i�o�n�s� �a�n�d� �d�r�e�a�m�s� �p�u�t� �f�o�r�w�a�r�d� �b�y� �F�e�y�n�m�a�n� �i�n� �h�i�s� �s�p�e�e�c�h�.� �H�o�w�e�v�e�r�,�E‡[� �t�o� �b�e�c�o�m�e� �p�e�s�s�i�m�i�s�t�i�c� �/� �t�h�i�s� �i�s� �/� �o�f� � �n�a�n�o�t�e�c�h�n�o�l�o�g�y� �/� �n�o� �r�e�a�s�o�n� �f�o�r� �u�s� �/� �a�b�o�u�t� �t�h�e� �f�u�t�u�r�e�]�.� �F‡R�e�m�e�m�b�e�r� �t�h�a�t� �a�t� �(�a�)� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �2�0�t�h� �c�e�n�t�u�r�y� �(�m�a�n�n�i�n�g�)� �f�l�i�g�h�t� �w�a�s� �(�a� �l�i�t�t�l�e�)� �m�o�r�e� �t�h�a�n� �a� �d�r�e�a�m� �a�n�d� �n�o�b�o�d�y� �h�a�d� �e�v�e�n� �h�e�a�r�d� �(�f�r�o�m�)� �p�l�a�s�t�i�c�s�.� �G‡[�¡�ú“Å‚Í‚²–É‚·‚¬‚È‚¢‚à‚Ì‚]� �c�o�u�l�d� �b�e� �r�e�a�l�i�t�y� �i�n� �a� �g�e�n�e�r�a�t�i�o�n� �o�r� �t�w�o�.� � �H‡P�r�o�d�u�c�t�s� �o�f� �n�a�n�o�t�e�c�h�n�o�l�o�g�y� �c�o�u�l�d� �b�e� �j�u�s�t� �a�s� �c�o�m�m�o�n� �a�s� �b�a�l�l�p�o�i�n�t�s� �p�e�n�s�,� �m�i�c�r�o� �w�a�v�e� �o�v�e�n�s� �a�n�d� �D�V�D� �p�l�a�y�e�r�s� �i�n� �t�h�e� �f�u�t�u�r�e�.����������� � � � �N�e�a�r�l�y�I‡[� �m�a�d�e� �h�i�s� �s�p�e�e�c�h� �/� �a� �c�e�n�t�u�r�y� �/� �s�i�n�c�e� �F�e�y�n�m�a�n� �/� �h�a�l�f� �/� �h�a�s� �p�a�s�s�e�d� �]�,� �a�n�d� �w�e� �a�r�e� �b�e�g�i�n�n�i�n�g� �J‡[�Þ”Ì‚²–Ì‚êˆ”•ð‚ÀŽ»Œµ‚]�.� �K‡F�o�r� �o�n�e� �t�h�i�n�g�,� �i�t� �i�s� �n�o�w� �p�o�s�s�i�b�l�e� �t�o� �s�p�e�l�l� �(�w�o�r�d�)� �b�y� �(�m�a�n�i�p�u�l�a�t�e�d�)� �i�n�d�i�v�i�d�u�a�l� �a�t�o�m�s� �w�i�t�h� �(�a�)� �h�e�l�p� �o�f� �a�n� �e�l�e�c�t�r�o�n� �m�i�c�r�o�s�c�o�p�e� �a�s� �y�o�u� �c�a�n� �s�e�e� �i�n� �(�p�h�o�t�o�)� �(�1�)� �a�n�d� �(�2�)� �b�e�l�o�w�.�

�L‡I�n� �o�t�h�e�r� �w�o�r�d�s�,� �w�e� �h�a�v�e� �t�a�k�e�n� �t�h�e� �f�i�r�s�t� �s�t�e�p�s� �t�o�w�a�r�d� �F�e�y�n�m�a�n�’�s� �v�i�s�i�o�n� �o�f� �m�a�k�i�n�g� �a� �l�i�b�r�a�r�y� �c�a�r�d� �t�h�a�t� �c�a�n� �c�o�n�t�a�i�n� �a�l�l� �t�h�e� �d�a�t�a� �s�t�o�r�e�d� �i�n� �a� �l�i�b�r�a�r�y�,� �o�r� �o�f� �m�a�k�i�n�g� �c�o�m�p�l�e�x� �p�r�o�d�u�c�t�s� �a�t�o�m� �b�y� �a�t�o�m�.�

� � � � �W�h�a�t� �w�e� �c�a�n� �d�o� �n�o�w� �i�s� �s�t�i�l�l� �l�i�m�i�t�e�d�,�M‡b�u�t� �t�h�e� �r�e�s�u�l�t� �o�f� �(�m�a�s�t�e�r�e�d�)� �t�h�i�s� �t�e�c�h�n�o�l�o�g�y� �c�o�u�l�d� �c�h�a�n�g�e� �o�u�r� �l�i�v�e�s� �(�o�r�)� �o�u�r� �s�o�c�i�e�t�y� �b�e�y�o�n�d� �(�s�o�m�e�t�h�i�n�g�)� �w�e� �c�a�n� �i�m�a�g�i�n�e� �t�o�d�a�y�.� �W�e� �m�i�g�h�t� �b�e� �a�b�l�e� �t�o� �s�o�l�v�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �p�r�o�b�l�e�m�s� �s�u�c�h� �(� �¶  �)� �g�l�o�b�a�l� �w�a�r�m�i�n�g� �a�n�d� �a�i�r� �p�o�l�l�u�t�i�o�n�.� �W�e� �m�i�g�h�t�N‡[� �l�i�f�e� �s�p�a�n� �w�i�t�h�o�u�t� �s�u�f�f�e�r�i�n�g� �/� �l�i�k�e� �c�a�n�c�e�r� �/� �t�o� �e�n�j�o�y� �a� �m�u�c�h� �l�o�n�g�e�r� �/� �f�r�o�m� �s�e�r�i�o�u�s� �i�l�l�n�e�s�s� �/� �a�l�s�o� �b�e� �a�b�l�e� �]�.� �I�t� �w�o�u�l�d� �s�e�e�m�,� �t�h�e�r�e�f�o�r�e�,� �t�h�a�t� �n�a�n�o�t�e�c�h�n�o�l�o�g�y� �o�f�f�e�r�s� �t�h�e� �p�r�o�m�i�s�e� �(� �·  �)� �a� �h�a�p�p�y� �f�u�t�u�r�e� �O‡,� �b�u�t� �w�e� �h�a�v�e� �t�o� �b�e� �(�a�w�a�r�e� �o�f� �t�h�e� �f�a�c�t�,� �a�s� �w�i�t�h� �a�n�y� �n�e�w� �t�e�c�h�n�o�l�o�g�y�,� �t�h�e�r�e� �m�a�y� �b�e� �d�a�n�g�e�r�s�.� �E�v�e�n� �D�r�e�x�l�e�r�,� �a� �s�t�r�o�n�g� �s�u�p�p�o�r�t�e�r� �o�f� �n�a�n�o�t�e�c�h�n�o�l�o�g�y�,� �h�a�s� �s�o�m�e� �r�e�s�e�r�v�a�t�i�o�n�s�:�

� � � � �T�h�e�r�e� �a�r�e� �m�a�n�y� �p�e�o�p�l�e�,� �i�n�c�l�u�d�i�n�g� �m�y�s�e�l�f�,� �(� �¸  �)� �a�r�e� �q�u�i�t�e� �q�u�e�a�s�y� �a�b�o�u�t� �c�o�n�s�e�q�u�e�n�c�e�s� �o�f� �t�h�i�s� �t�e�c�h�n�o�l�o�g�y� �f�o�r� �t�h�e� �f�u�t�u�r�e�.� �P‡W�e� �a�r�e� �t�a�l�k�i�n�g� �a�b�o�u�t� �(�c�h�a�n�g�e�)� �s�o� �m�a�n�y� �t�h�i�n�g�s� �(�a�n�d�)� �t�h�e� �r�i�s�k� �o�f� �s�o�c�i�e�t�y� �(�h�a�n�d�l�e�d�)� �i�t� �p�o�o�r�l�y� �t�h�r�o�u�g�h� �l�a�c�k� �o�f� �p�r�e�p�a�r�a�t�i�o�n� �(�a�r�e�)� �v�e�r�y� �l�a�r�g�e�.�

� � � � �I�n� �f�a�c�t�,� �n�a�n�o�r�o�b�o�t�s� �c�a�p�a�b�l�e� �(� �¹  �)� �m�a�k�i�n�g� �c�o�p�i�e�s� �o�f� �t�h�e�m�s�e�l�v�e�s� �m�i�g�h�t� �a�c�c�i�d�e�n�t�a�l�l�y� �c�r�e�a�t�e� �a�r�t�i�f�i�c�i�a�l� �o�r�g�a�n�i�s�m�s� �w�h�i�c�h� �c�o�u�l�d� �r�e�p�r�o�d�u�c�e� �a�n�d� �c�h�a�n�g�e� �v�e�r�y� �q�u�i�c�k�l�y�,� �(� �º  �)� �h�u�m�a�n� �c�o�n�t�r�o�l�.� �N�a�n�o�r�o�b�o�t�s� �c�o�u�l�d� �a�l�s�o� �b�e� �u�s�e�d� �a�s� �w�e�a�p�o�n�s� �(� �»  �)� �w�o�u�l�d� �b�e� �e�v�e�n� �m�o�r�e� �d�i�f�f�i�c�u�l�t� �t�o� �c�o�n�t�r�o�l� �t�h�a�n� �n�u�c�l�e�a�r�,� �c�h�e�m�i�c�a�l� �a�n�d� �b�i�o�l�o�g�i�c�a�l� �w�e�a�p�o�n�s� �a�r�e� �t�o�d�a�y�.� �(� �¼  �)� �a�d�d�i�t�i�o�n�,� �n�a�n�o�t�e�c�h�n�o�l�o�g�y� �m�a�y� �b�e� �c�o�m�b�i�n�e�d� �(� �½  �)� �g�e�n�e�t�i�c� �e�n�g�i�n�e�e�r�i�n�g� �t�o� �c�r�e�a�t�e� �h�u�m�a�n� �c�l�o�n�e�s�,� �w�h�i�c�h� �p�o�s�e� �s�o�m�e� �e�t�h�i�c�a�l� �p�r�o�b�l�e�m�s�.� �

� � � � �W�h�i�l�e�Q‡[� �w�i�t�h� �n�a�n�o�t�e�c�h�n�o�l�o�g�y� �/� �d�a�n�g�e�r�s� �a�s�s�o�c�i�a�t�e�d� �/� �p�o�s�s�i�b�l�e� �p�r�o�b�l�e�m�s� �a�n�d� �/� �r�e�c�o�g�n�i�z�i�n�g� �t�h�e�s�e� �]�,� �R‡w�e� �s�h�o�u�l�d� �n�o�t� �l�e�t� �o�u�r� �f�e�a�r�s� �o�f� �n�e�w� �t�e�c�h�n�o�l�o�g�i�e�s� �d�e�p�r�i�v�e� �u�s� �o�f� �t�h�e�i�r� �p�o�t�e�n�t�i�a�l� �b�e�n�e�f�i�t�s� �w�h�i�c�h� �w�e� �m�i�g�h�t� �e�n�j�o�y� �b�y� �e�x�p�l�o�r�i�n�g� �t�h�e� �u�n�k�n�o�w�n�.���������

���[�Ý�â–]� �������(�1�)���@‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B���(�1�5�)���´ŒqŽð‚®“©‚·‚¾‚¯‚Å‚¾Œt—ð‚Â‚Ã‚é‚±‚Æ‚ª‚Å‚«‚Ü‚·‚B�������(�2�)���A‡ð‚p‰êŒÅ‚‘�«‚È‚³‚¢‚B�����±‚ê‚Í‚½‰©‚ÀŽÛ�É‚ð–§—¿‚Ü‚·‚©‚H�ú“{–êŒÅ‚š“¦‚È‚������(�3�)���B‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B�����³‚¢‚B�������(�4�)���C‡Ì‚(� � � �)�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B���(�1�6�)���L‡ð‚a˜ó–µ‚È‚³‚¢‚B�������(�5�)���D‡ð‚a˜ó–µ‚È‚³‚¢‚B���(�1�7�)���M‡Ì‚(� � � �)�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B�������(�6�)���u�¸�§–{Žò–v�Æ‚Í‚½‰Å‚·‚©‚H�ú“{–êŒÅ‚š“¦‚È‚³‚¢‚B���(�1�8�)���N‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B�������(�7�)���E‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B���(�1�9�)���O‡ð‚a˜ó–µ‚È‚³‚¢‚B�������(�8�)���F‡Ì‚(� � � �)�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B���(�2�0�)���P‡Ì‚(� � � �)�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B�������(�9�)���G‡ð‚p‰êŒÅ‚‘�«‚È‚³‚¢‚B���(�2�1�)���iƒmƒ�ƒ{ƒbƒgƒÌ‚à‚½‚ç‚·‚ëŠ¯ŒÆ‚Í‚Ç‚ñ‚È‚à‚Ì‚Å‚·‚©‚H� �������(�1�0�)���H‡ð‚a˜ó–µ‚È‚³‚¢‚B�����ú“{–êŒÅ‚š“¦‚È‚³‚¢‚B�������(�1�1�)���I‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B���(�2�2�)���Q‡ð‚À•×‚Ö‘¦‚È‚³‚¢‚B�������(�1�2�)���J‡ð‚p‰êŒÅ‚‘�«‚È‚³‚¢‚B���(�2�3�)���R‡ð‚a˜ó–µ‚È‚³‚¢‚B�������(�1�3�)���K‡Ì‚(� � � �)�à“Ì‚êŒð‚K“Ø�È‚`ŒÉ‚¼’µ‚È‚³‚¢‚B���(�2�4�)���(� �±  �)�`�(� �Å  �)�Ì‚(� � � �)�É‚K“êŒð‚ü“ê‚È‚³‚¢‚B�������(�1�4�)���»ŒÝ�Å‚Í‚A�iƒmƒeƒNƒmƒ�ƒWƒ[�Í‚Ç‚ê‚Ù‚Ç‚Ü‚Å‚i�ñ‚Å‚������������¢‚é‚Ì‚Å‚·‚©‚H�ú“{–êŒÅ‚š“¦‚È‚³‚¢‚B�����������[�ð‰š“]� �������������������(�1�)���t�o� �m�a�k�e� �a�n� �e�x�t�r�e�m�e�l�y� �s�m�a�l�l� �s�t�o�r�a�g�e� �s�y�s�t�e�m� �w�h�i�c�h� �c�a�n� �s�t�o�r�e� �a�l�l� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �c�o�n�t�a�i�n�e�d� �i�n���������(�2�)���s�p�e�c�u�l�a�t�e�d� �a�s� �f�o�l�l�o�w�s���������(�3�)���t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �s�h�e� �i�s� �s�t�r�u�g�g�l�i�n�g� �t�o� �k�e�e�p� �t�r�a�c�k� �o�f���������(�4�)���b�o�o�k�;� � � �m�a�k�i�n�g�;� � � �m�a�i�l�i�n�g�;� � � �h�e�a�v�i�e�r���������(�5�)���»ŒÝ�Ì‚„Ž½‚¿‚Í‚A�tƒ@ƒCƒ“ƒ}ƒ“ƒÉ‚æ‚Á‚Ä‚Ð�î‰³‚ê‚½‚¢–ˆ—}�â‚²–Ì‚·‚×‚Ä‚ð‚ÀŽ»ŒÅ‚«‚é‚eƒNƒmƒ�ƒWƒ[�Ì‚Œƒxƒ‹ƒÜ‚Å‚É‚Í‚\�ª•É‚Í‚B’µ‚Ä‚¢‚Ü‚¹‚ñ‚B���������(�6�)���L—QŠÈ‚›•ì�p—ð‚N‹±‚³‚¸‚É‚A�ò–ª‚K•v—Æ‚³‚ê‚é‚ê�Š�É‚¾‚¯‚ò–ð‚{Ž^—·‚é‚±‚Æ‚B���������(�7�)���t�h�i�s� �i�s� �n�o� �r�e�a�s�o�n� �f�o�r� �u�s� �t�o� �b�e�c�o�m�e� �p�e�s�s�i�m�i�s�t�i�c� �a�b�o�u�t� �t�h�e� �f�u�t�u�r�e� �o�f� �n�a�n�o�t�e�c�h�n�o�l�o�g�y���������(�8�)���t�h�e�;� � �m�a�n�n�e�d�;� � �l�i�t�t�l�e�;� � � �o�f���������(�9�)���W�h�a�t� �i�s� �j�u�s�t� �a� �d�r�e�a�m� �t�o�d�a�y���������(�1�0�)���«�ˆ—É‚Í‚A�iƒmƒeƒNƒmƒ�ƒWƒ[�Ì‚»�i•Í‚{ƒ[�‹ƒyƒ“ƒâ‚d“qŽŒƒ“ƒWƒA�c‚u‚c‚vƒŒƒ[�„ƒ[�È‚Ç‚Æ‚¯“¶‚Ù‚Ç‚A�Ó‚Â‚¤‚É‚È‚é‚©‚à‚µ‚ê‚Ü‚¹‚ñ‚B���������(�1�1�)���h�a�l�f� �a� �c�e�n�t�u�r�y� �h�a�s� �p�a�s�s�e�d� �s�i�n�c�e� �F�e�y�n�m�a�n� �m�a�d�e� �h�i�s� �s�p�e�e�c�h���������(�1�2�)���t�o� �m�a�k�e� �p�a�r�t� �o�f� �h�i�s� �d�r�e�a�m� �c�o�m�e� �t�r�u�e���������(�1�3�)���w�o�r�d�s�;� � �m�a�n�i�p�u�l�a�t�i�n�g�;� � �t�h�e�;� � �p�h�o�t�o�s���������(�1�4�)���d“qŽ°Œ÷”¾‹ð‚gŽÁ‚Ä‚A�ÂŒX�Ì‚´ŒqŽð‚€‘ì�µ‚Ä‚u�±‚Æ‚Î‚v�ð‚Â‚Ã‚é‚±‚Æ‚ª‚Å‚«‚é‚B���������(�1�5�)���ä‰X�Ì‚¶�ˆŠÅ‚Í‚ÀŽÛ�Ì‚˜—v‰É‚Í‚È‚ç‚È‚¢‚©‚à‚µ‚ê‚È‚¢‚ª‚A�»‚ê‚ç‚Í‚iƒmƒeƒNƒmƒ�ƒWƒ[�ð‚gŽÁ‚Ä‚A�Ç‚ñ‚È‚±‚Æ‚ª‚Å‚«‚é‚Ì‚©‚Æ‚¢‚¤‚±‚Æ‚ð‚\•»Œ·‚é‚Æ‚¢‚¤‚Óˆ¡–Å‚Í‚d�v—Å‚ ‚é‚B���������(�1�6�)���¾Œ¢‚·Š¦‚ê‚Î‚A�„Ž½‚¿‚Í‚A�}�‘�ÙŠÉ‚ûŽ ‘³‚ê‚Ä‚¢‚é‚S‘Ä‚Ì‚fƒ[�^ƒð‚ÜŠL—Å‚«‚é‚}�‘�Jƒ[�hƒð‚ì�Á‚½‚è‚A�´ŒqŽð‚d�Ë‚Ä‚¡•GŽÈ‚»�i•ð‚»�¢‘·‚é‚Æ‚¢‚¤‚tƒ@ƒCƒ“ƒ}ƒ“ƒÌ‚rƒWƒ‡ƒ“ƒÉ‚üŒ©‚Á‚Ä‚Ì‚Å�‰�Ì‚Xƒeƒbƒvƒð‚¥“Ý‚o�µ‚Ä‚¢‚é‚Ì‚Å‚·‚B���������(�1�7�)���m�a�s�t�e�r�i�n�g�;� � � �a�n�d�;� � � �a�n�y�t�h�i�n�g���������(�1�8�)���a�l�s�o� �b�e� �a�b�l�e� �t�o� �e�n�j�o�y� �a� �m�u�c�h� �l�o�n�g�e�r� �l�i�f�e� �s�p�a�n� �w�i�t�h�o�u�t� �s�u�f�f�e�r�i�n�g� �f�r�o�m� �s�e�r�i�o�u�s� �i�l�l�n�e�s�s� �l�i�k�e� �c�a�n�c�e�r���������(�1�9�)���µ‚©‚µ‚A�ŸŽÌ‚æ‚¤‚È‚–ŽÀŽÉ‚à‚C‹Ã‚¢‚Ä‚¨‚©‚Ë‚Î‚È‚è‚Ü‚¹‚ñ‚B�·‚È‚í‚¿‚A�V�µ‚¢‚eƒNƒmƒ�ƒWƒ[�É‚Â‚¢‚Ä‚Í‚¢‚Â‚à‚»‚¤‚Å‚ ‚é‚æ‚¤‚É‚A�ëŠ¯Œª‚ ‚é‚©‚à‚m’ê‚È‚¢‚Ì‚Å‚·‚B���������(�2�0�)���c�h�a�n�g�i�n�g�;� � �t�h�a�t�;� � �h�a�n�d�l�i�n�g�;� � �i�s���������(�2�1�)���i�P‚j�»‚ê‚©Žg�ð‚Rƒsƒ[�Å‚«‚é‚iƒmƒ�ƒ{ƒbƒgƒÍ‚vŽ¢‚ª‚¯‚¸‚É‚A�l�ÔŠª‚Rƒ“ƒgƒ�ƒ[�‹ƒÅ‚«‚È‚¢‚æ‚¤‚È‚A�Æ‚Ä‚à‚f‘�‘­‚©ŽÈŒ�‘B�µ‚Ä‚Ï•»‰·‚é‚L—@‹Ì‘ð‚ì�è‚o�·‚±‚Æ‚â‚A�i�Q‚j�jŠâ‚»‰wŠA�¶�¨•º•íŠÈˆã�É‚§�äŒµ‚É‚­‚¢‚º•íŠÆ‚µ‚Ä‚gŽp—³‚ê‚é‚±‚Æ‚A�»‚µ‚Ä‚A�³‚ç‚É‚A�i�R‚j�Ï—�—I“â–è‘ð‚N‹±‚·‚l�ÔŠÌ‚Nƒ�ƒ[�“ƒð‚ì�è‚o�·‚âˆ`“qŽH�wŠÆ‚g‘Ý‚‡�í‚³‚ê‚é‚©‚à‚µ‚ê‚È‚¢‚æ‚¤‚È‚±‚Æ‚B���������(�2�2�)���r�e�c�o�g�n�i�z�i�n�g� �t�h�e�s�e� �p�o�s�s�i�b�l�e� �p�r�o�b�l�e�m�s� �a�n�d� �d�a�n�g�e�r�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �n�a�n�o�t�e�c�h�n�o�l�o�g�y���������(�2�3�)���„Ž½‚¿‚Í‚V�µ‚¢‚eƒNƒmƒ�ƒWƒ[�É‚Î‘·‚é‚°‹|•Ì‚½‚ß‚É‚A�¢–m’ð‚T’�‹·‚é‚±‚Æ‚É‚æ‚Á‚Ä‚�‹óŽÅ‚«‚é‚ö�Ý�I“È‚¶‰bŒð‚„Ž½‚¿‚©‚ç‚D’¢‚Ž‹ç‚ê‚Ä‚µ‚Ü‚¤‚×‚«‚Å‚Í‚ ‚è‚Ü‚¹‚ñ‚B���������(�2�4�)���± ��o�v�e�r���² ��f�r�o�m���³ ��o�f���´ ��o�n���µ ��t�h�a�t�����������¶ ��a�s���· ��o�f���¸ ��w�h�o���¹ ��o�f���º ��b�e�y�o�n�d�����������» ��w�h�i�c�h���¼ ��I�n���½ ��w�i�t�h�������������������Å ��o�f�����������������������
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