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ON STRING SOLUTIONS OF THE BETHE EQUATIONS IN THE N � �
SUPERSYMMETRIC YANG–MILLS THEORY

�� �� �����	∗ 
�� � �� �������	����† ��� ���	


The Bethe equations which arise in description of the spectrum of the dilatation operator for the su(2) sector of
the N=4 supersymmetric Yang–Mills theory are considered in the anti-ferromagnetic regime. These equations are
a deformation of those for the Heisenberg XXX magnet. We prove that in the thermodynamic limit, roots of the
deformed equations group into strings. We prove that the corresponding Yang’s action is convex, which implies the
uniqueness of a solution for centers of the strings. The state formed by strings of length (2n+1) is considered, and
the density of their distribution is found. It is shown that the energy of such a state decreases as n grows. It is
observed that the nonanalyticity of the left-hand sides of the Bethe equations leads to an additional contribution to
the density and energy of strings of even length. We conclude that the structure of the anti-ferromagnetic vacuum is
determined by the behavior of exponential corrections to string solutions in the thermodynamic limit and, possibly,
involves strings of length 2. Bibliography: 14 titles.
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������	 5�� ����� �� 6��� �� �� ������!����� ���� ��� ���� ����� �� (
* ��� (�B* �! ����� �� �� �������
�����7��� �� ������� � �� ���� �� � → ∞ �� �� :��� �7������	 �� ��� ���������� � '�� ������� ���
��������! � �� ���� �� ;7�	 1-3� �� ��������������� ������ �� ������ �! ������ �� ����� �� �	�	� �! ���� ����
�� ;7�	 1�3	 %�'����� �� �$����� �� �� &&& ���� ����� �� ������ ���� (��� �)* ���'� �� �� ���������������
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��� � ��� ;7�	 1�3 �� �� ������!����� ���� ��� � ����> �� ������! �� �� ��������� �� �� ������� ��
�� ��������������� ������	

2. Existence of string solutions
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G������� 1@3 ����' �� � ���� �� ����!��� �� ������$ ���� �� ;7�	 1-3 1��� (�� �*3 � �� ���� �� ;7�	 1�3	
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���� ��� ���� �$�� � ��� �� − � �� �� 4�� ���� ��� � ��� �� 2 � �� �� ������ ����	 5���� ��>� �� �� ����
�� �� &&& ������ ���� �� ;7�	 1�3 ����� �� �� ������!����� ���� ��� <�������= '���� ��� ������$�� ��
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3. Strings of odd length
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