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�Q V(Δx) = α{ tanh(ΔxKd) J tanh d }
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Fig. 1 Live-cell imaging of cAMP signaling during early development of D. discoideum cells.

T Gregor et al. Science 2010;328:1021-1025

(C�&���D
3:B8.� '
-
124@7B��%�

� .�
�"��

	�.���)$0

(���!D

2��OV;6>.
59<?B5=A

���.*/+.��,���� ⇔ �
#�



<YBJ�

���v�n
→ 	A�	Az7�,I
�]�_
��

[%z���d"GeC�	A�
�����
�K

Q$c�J�

�Q~z�v�n

→ 	A�	Az7�E��
�]�_
�rxj�

�����8��;1

�����
�|E�g

ha"GC�	Ai

a&U/\K

������J�
DBJ�

�5P��k�

�<?BJ�v{xjg

�<B������ 5Pm��q�t������

0�B�<?B��-j�P�

⇒`�]�z�3y}�f
�#VB9�'+z',
� ODPB.�Rj

d �BxCZH>Xe→  a&U !=+',z�SB0?54

��J�Kwruz�N�o

F���[9fOTfM:�, @<�@�
�f��`�f^L�(�, *�������������ylo�
�nz�bmfpz��B����z���bwruf�s�2?)vW6�P�



.
"�)$IOVMJ7�� ��

n.
"!��� K�)� 7�	
→  @;AD=G5*�I� �%1J

n ��I#
�J 2 ��CFEH?

N (#
�)���

n Instability and Phase transition 
emerges in small N. ( N≧L in OVM )

n Small- N is large enough number as

many-body system.

Emerged macroscopic Objects

n Similarity between 

Temporal and Spatial structures

n Rapid Response to stimulus

n High Degeneracy in “local symmetry”
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n Phase transition appears 

in large N. (strictly, in N→∞J

n Slow Response

n Degeneracy in global symmetry


