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¹ «B³B³
�¡���Þ��«�­z¥��� >�M�c�Z�!�)�c�£�_µÉ¤`¦¢�z�)��µB�¡�üª´«B­��c«¬�j�À ��¡�B�y�T�BµÙ�£µ3 ��D���� �¤B«d�� ��7��� ®D� ¶I�T�n��«B­�¥��z ��D �Ð-�_�� µB��Î\��¥��¡³B�-¸ ^ �`¦Ø�¡�B���T�b�c�B����«�­z¥��� y�¬�-Î� ���§Ý�É�z�)µ3 ¿«B� � ��«�­c�@�c�¬�j���O�4���� � Æ ­j�T�ÌµB�-­z�c�9�)���Ê V�c�

�2�c�-���_���z�c§T¦Ý­_�¡�`�� ��B�7«��D¥V¦Ý¤`¦Ý§)�c�9¨} ���§ ®  �¸ �T¸V½� ��B­��c�j�T�D ��B§É V�c�Z�z�)µd �«B�z¶Àån�M¥V¥$�)�c���z����«B­�¥��z $­j�T�B���)�º§T�c�9¨
­_�¡�`�� ���«B�¡«B�D¥V¦7½x¤�«3�b���-¦t§T�c�9¨�¤`¦¢ ��£³3�c�7¤´�)¤d¥��Z�zÎ`�_�`�c�¾�À«�­c�Ù�)���z�)�Bµ��7� �M���z�T­c�B�£�_�`�b�T�n�)µ�µ3·��j�c�7�£�-¸
�}��«B�-½p�c���Ä�D �Ð-���)�$�c�B�£­z�� V�� �­9�M¥$��«B­�¥��_«��º�º«��D�Þ�c�M�� ��D��¦ �O�4���� � Æ å� V�� ����c�B�P�z�)µd �«B�¾�c�¬�j�Á���9òd ��< �Ð-�-��"� ®D� ¶(���
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/,���>1#�(R 8*�xªÀ�'/71�/,�./W�>/�1�8�£3� "#��%(R /7� /,%��$+�14�#%>+,�>�#���	/W���C%��$R R)���	���$1G!��'�)�&� "#��+0��;=���	��� ��!�!6+0�C���$/�14���UV��>�Ù� "#�U�Q� �>�#�$R)�U�)�S�
�	����%>R /�� /0%S�U+f1]�G%(+0�(/�V¶R)���[�	�����(R)%>R /�� /0%��$+f14�#%(+0�(/W?
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®&¯ ®1Î ­
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¾ � Ð û� � � ��"� ­
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�-­_�¡�Ä�-�y�<�D�z�T¤3¥��¾³3�c�-­z �³d V�z�M�c���)��µ¢§)�c�9¨y�-¸n�}�B�u�z�M�c�Z�M�}¨y�3 ¿­c�t��«�¤�­��� V�� �­j�j¥ó­�¥�«B�D�c�z�c�
�c�j�T­c�Z�c�B�� V�p­��� V�� �­j�j¥3�� ¿Ð_�>�Á«B�D�ó¤
���c�B���D�c�9�)µ3¦�·1�D�z�j������«�­z¥��9�M�� ��¡�¾�z�M�c�T½½àfá1á­
®&¯ �T�BµZ­9�)��¤
����ò�³
���� ��Ä�-�`�z�M¥V¥V¦µB���c�z�c�P ��B�-µ������¡�Û�c���b�D¥��7³
�¾ ��â�� �§d¸ Å6� · Å ¸

�}���'�D�c�j�Tµ3¦�·1�D�z�M�c�u��«B­�¥��j�j�� ��7�Ê�-�j�c�'µ��_³
�-�BµB�$�¡���c�B�¾µ3 ��D���� �¤B«d�� ��7���T�l��«B¤
­��� V�� �­j�j¥p��«B­�¥��� �¸

R

∆Gnuc

nu
m

be
r 

of
 a

to
m

s 
in

 cl
us

te
r/

vo
lu

m
e Steady−State Distribution of Subcritical Clusters

�� �§7«3�c� Å�� · �½�vã X��MN)abW9RcH�XºHmfmf KML�R�S2W9R�H&]3QZ])U�Rt�MNÞi3H&L�R�SÈHåä`K9R�H&]3QZ])U�L�K�ä¡X)SÈH R�H&XjW7f�XTf KTL5R�NTS�LbW9R$L�RDNjWji_�9q
L�R�W9RDN_�-æv�TN£Q`K`a�ä7N)S�])U}[)WTSVR�H&X)f N_L�])UnW�[)WTSVR�H&XTK\f�WTSlLcH¦ç-N�WTS�N<WMLDLzK`ayN_iÄR�]�Nc^\H&L5R¾WjX_X-]`S�i3H+Q.è£R�]�W
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­��� V�� �­j�j¥x��«B­�¥��_«����T�p�D �Ð-� ÎË® ³
�z�}«B�d V�nÎ`�)¥�«��Ä�M¶>�j�c�'­��c�j�j�c�_µÊ�º«B�D�#�Á«B�D�n¤
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�z�b�T��M�c�¡�Ä�}�)µ�òÀ�T­_�-�`�}�c�º�c�B�� ��`�c�z�����)­-�)¸



6jÅ�Á ���2�y��� 	�
´������������	À�5��	 �� "#�&%¾%)(��/*m 2�3�z� �Ç��� �� È� ,_ �.�*�01�� B	54
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Æ �ìë ¾�í>¼½î ¾­ ÊyË ð á1á­ ÊyË ¹ ë ¼6í}¾�î ¼­�ñ Ë ð á1á­.ñ Ë ® Å�� · Þ ¶
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®
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�Ë « Îë ¾6í>¼ î ¾­ ð á1á­ � ���Ë « ® ð ­ É ð á1á­ ¶ � 6 ® Å6� · 6jÆ ¶

¹ �zÎ`�z�z�j¥��T³B³d�c�_òd ��Ê�j�� ��7�����º«B�D�n¤
�y���)µ��$�c�Z���-³3¥��)­-�y�c�B�}»��c���h ��`�c�_§T�-�j¥´ ��¢Ü�Ú´¸ Å6� · 69Æ ¨} V�c���D ��Ä³d¥��
�È�T�c�Ä�-¸@�}�B�Ê ��`���-§T�-�T�Bµ@�9Î`�z� Î  ��P¥2�j�c§7�¢�¡�3¥V¦Ñ¨y�B�-� î ¾­ ð á1á­ ½n¨y�3 �­c�Ø ��Ä�����M¥V¥}�B�9�j� Î � Î ¯iµÈ·C¸�� ���
�c�B�P¥V ��P V�c���)�$ ��`�c�_§T�z�M�� ��¡�Ý­j�T�Ë¤
�£��òd�c�-�Bµ��_µç�c��� 
 ¨} V�c�B�¡«3�º�TµBµ3 V�� ��¡�Ë�T�}�� ¿§7�3 V»´­j�T�`�º�z���c�T�9¸¢�����
�c�B���c�Ê�j¥V¥V¦à�T­z�� VÎ7�j�c�_µÙ­-�7��­_�-�`���z�M�� ��¡� ð á1á­������ �cò�³ ® ¹ �"�$­
®&¯ ®1Î ¶�É6Ï Å ¶$¨y���z�c� ���  ��u�c�B����«B�Á¤
�z�b�T�³
�7���D �¤3¥��u�B�¡�Ä�¡§7�-�B�-�7«��>��«B­�¥��j�j�� ��7���D V�c�-�#³
���nÎ`�)¥�«��Ä�y�T�Bµ£�c�B�y��«�­z¥��9�M�� ��¡��¤¬�j�À�� ����#­9�)��¤
�y�cò�³¬�T�BµB�-µ
�M�c�¡«B�BµÄ�����b­��� V�� �­j�j¥l�D �Ð-� �

�¬� ­
®&¯ ®1Î ¶ � �¬� ­
®
¯¯iµD·�¸ Ñ ®1Î ¹ Î ¯¶µD·�¸ ¶ ûÅ ø û �"� ­&®
¯ ®1Î ¶ø Î û
°°°° ­���­ ±�²V³ ´ ® Å6� · 676 ¶

¨y�B���c�)½3 V���c�B�u�� ¿�Ä³d¥��Þ�T³B³d���_òd ����j�� ��7�£ ��tÜlÚ´¸ Å6� · �  ��y«��À�-µ
�¬� ­&®
¯ ®ÈÎ ¶ � ¹ Õ ÆxÂf»½¼
¾ � Ð û� � � û ¹ � � �Á��6Âf»�¼
¾ � Ð û ®1Î ¹ Î ¯¶µD·�¸ ¶ ûÅ

® Å6� · 6jÅ ¶
÷ô V�c�Ê�����_���Z�)³�³3�c�_òd ����M�� ��¡�B�#�T�Bµ��c���b ��`�c�-§)�z�j�� ��7��­9�)�Ç¤��¾­9�M���� ��-µ¢�7«d�b�)�Bµà ­&®
¯á1á ���cë ¾�í>¼½î ¾­ �����! #"%$'&�( ±±�²V³ ´)+* ���cë ¾�í>¼½î ¾­-,/.+0Rð á1á¯¶µD·�¸ ® Å6� · 6x� ¶
¨y�B���c� �  ��I�c�B��ü´�z¥�µ��9Î� �­c�¢���)­��c�)�}§) ¼Î\�-�¢¤`¦£�����y�c�-��«3¥V�}�)���)³�³3�c�_òd ����M�� ��B§¾�c�B�� ��`�c�_§T�z�M¥x ��¢ÜlÚ¬¸ Å6� · 69Æ
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� �21 ¹ 6ÅxÂ Ï Å ø û �"� ­
®&¯¯¶µD·�¸ø Î û ® Å6� · 6
� ¶�3�T�}�c�B�¾�� ¿�Ä³d¥��b�£��µB��¥x ��tÜ�Ú´¸ Å�� · ���
�Ò� � � ûÕ Â Ð »�¼
¾ û 1 6

Å Ï Å ® Å6� · 6xÞ ¶
�h¦3³3 �­9�M¥ó�cò�³
�z�� ��£�_�`�z�j¥
Î7�M¥�«��_�y�T� � � 6 É Å7Æ ¸

× �$ØbE���Ù_� � ?�ÚbE ���¾�ó�5E�;h?BAD�I�43��'�x�65';�?BAD�I�87ÍADCFE
ùI�¡�B�D �µB���z�M�� ��¡�B�I�)�ó�c���z�c���M¥V¥¼¦Ä�)­��� VÎ7�M�c�-µ���«B¤
­��À ¼�À ¿­j�j¥���«�­z¥��� x�c�_��«d¥V�c�_µ£ ��¢�Þµ3 VÏx«B�D ��¡���_Ú�«´�M�� ��¡�Ä�!�)�

�c�B�Á�z�M�c�£�)�}­c�¬�T�B§¡���)�$�c�B�<µ��_���D V��¦Ý�T����«�­z¥��� #�T���D �Ð-� Î  ��ÑÜ�Ú´¸ Å6� · Õ ¨� V�c�Í�)�Í�zÏx�-­z�� VÎ`��µ3 VÏx«B�D VÎ� V�5¦
§) ¼Î\�-�¢¤`¦ ë ¾�í>¼½î ¾­ ¸�}���Z ��B­-«B¤¬�j�� ��7�Ç�� ��£�Z ��'�T³B³3�c�_òd ����M�c��¥V¦��c�B�º�T�£�7«B�`�y�T�>�� ��£�Þ¤
���È�T�c��³¬�j�À�� �­�¥��-�'¤
�-§) ��É�c�j�T­c�3 ���§
�c�B�º­��� V�� �­9�M¥>�D �Ð-�)¸<�}���º��«B­�¥��j�j�� ��7�Ý�T�BµÙ§T�c�9¨��c�©³d����­-�-�À�u�c�3�c�¡«B§7���7«d�'�M¥V¥��c�-§) ��£�_�u ��£³3¥V ��-�b�c�´�M�¾�c�B�
³¬�j���� �­z¥��¾�D �Ð_�Zµd ��D�À�� �¤�«3�� ��¡�� ��}­c�¬�T�B§T ��B§P�9Î\������ ��£� �
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�� �§7«3�c� Å�� · Þ�� ã X��TNTabW9RcH�XÙH+f f KTL5RzS2W_R�H&]3Qt]TUZRR�MNtN�rM]3f K9R�H&]3QÙ])UZRt�TNç[)W)SVRcH�XTf NtLcH ç_N©i3H�L5RzSÈHWä`KjRcH�]dQ9 H+f f KTL5RzS2W_R�N-i äR�ZRt�TNuUÈ]dK`S�[\f�W`QMN_L�:�H RR�PQT]`S�abW`fBHmQ'Rt�TNÁ[)W.è7N�;$WML}W¾U�K`QMXzRcH�]dQÁ]TUpRcH+ayN��
�}�d ��'µd VÏ�«��D ��7�Ù�-Ú�«¬�j�� ��7�Ù­-�7«d¥�µÝ¤
�º���)¥¼Î\�-µÙ�È�T�Á�T�© ��3 V�� 2�j¥>µ3 ��D���� �¤B«d�� ��7�Ù�T�n­�¥�«B�D�c�z�c�¾¨} V�c�Ý�£»3òB�-µ

­_�¡�B­-�_�`���z�j�À ¿�7�Ä�j�n�����M¥V¥B�D �Ð-�-� ®1Î � 6 ¶��T�BµPÐ_���c�'ª´«dòP�j� Î � 
 �c�u¦� ��z¥�µ��¾­c�¬�j�z�)­��c�z�� ��D�� �­$�� ��£�n¨y�B�-�
�)³�³3�c�-­z 2�T¤3¥��¾­_�¡�B­-�_�`���z�M�� ��¡�B�y�T³B³
�j�j�y�M� Î � Î ¯¶µD·C¸ ¸

<}�9¨$�zÎ`�z�9½´�c�B�u ��B­-«B¤¬�j�� ��7�Ä�À ¿�Ä�¾­j�T�¢¤
���)³�³3�c�_òd ����M�c�-µ£¨� V�c�É���z�T�BµB�¡�F¨��j¥ Ó �£��µB��¥ó�)�$�È�T¥V¥��9¨y�-¸
ö}�j�j� Î � Î ¯iµÈ·C¸ ½ �"� ­&®
¯  ��y�B�9�M��¥V¦�ª
�M�b�T�Bµ��c���b�z�j���¾�)���c�B�¾��«B�Á¤����}�)��³¬�j���À ¿­z¥��-�y­z�c�¡���D ��B§ Î � Î ¯¶µD·�¸­j�T�Ë¤
���)³�³3�c�_òd ����M�c�-µ©¤\¦à�����º�c���T�À·1�£�9�)�d·1�ÀÚ�«´�M�c�ÄÔ µd ���³3¥2�T­_�-�£�_�`�9Öó�c��¥2�M�� ��¡�Ý�!�)�º�Ç�7�B��·1µ3 ��£�-�B�D ��7�´�M¥
�z�)��µB�7� ¨��j¥ Ó �>=/? Î û�@ � Å ë ¾�ív¼ î ¾­%A ¨y�B���c� ? Î É Å  ��#�����ÁÔ µd ��D�z�)��­_�TÖ¬�7�Ç�z V�c���z�b�D �µ��Z�)�������Z�Ê�9òd ��º«B��c�¬�j� �¬� ­&®
¯ ­j�T�¢¤
�'­-�7���D �µB���c�_µÊ���P¤
�bª
�M�9¸ ^ ³B³d�c�_ò3 ¿�Ê�j�� ��B§Z�c�B� ? Î É Å ¤`¦��c�B�uÎ7�M¥�«��Þ�j��¨y�d �­c�

�¬�c­&®
¯ ®1Î ¯¶µD·�¸ ¹ ? Î É Å ¶ � �$­&®
¯¯¶µD·�¸ ¹ Ï Å ½A � ? Î û
Å ë ¾6í>¼�î ¾ � Å�Þ_ÁxÂ Ï Å »½¼
¾ � Ð û� � � ë ¾6í>¼�î ¾ ® Å6� · 6xÁ ¶
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���º�c�´�M�$�c�B�¾­c�¬�j�-�T­z�c���� ��D�� �­b ���­_«�¤¬�j�� ��7���� ��£�b§¡���_�$¥V  Ó � Å É ® � Å ¶ � ¸
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