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Eigenstate Thermalization Hypothesis (ETH)
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Nature Phys. 8 325 (‘12).

�+���

'�

'�

1(!Bose-Hubbard5�

2/21



9I>Ba-.?
�(	���������
��
�)(���(��������
��(������ 

2018/12/28 ��������

9I>Ba-.?#
:hi<5�1�'aG;-E0AE�'

p 9I>Ba-.? (ETH)

@�")H,*�9I>B |"#⟩#2=C Fgi %&
ET'8&!���aG;>B�4e�E� �

"# %& "# = Tr %&*+,(.#) (aM/C38)

0 "# = 1# "# , *+, . = 3456
7(8) Gibbs>B

.# # 1# ≡ Tr0*+,(.#)�%6$'

Review: A. Polkovnikov, et al., Rev. Mod. Phys. 83 863 (2011)
T. Mori, et al., J. Phys. B 51 112001 (2018)
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H. Kim, et al., PRE 90 052105 (‘14).

M. Rigol, et al., Nature 452 854 (‘08).
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Science advances 3 e1701513 (‘17).C. Carr, et al., PRL 111 113901 (‘13).
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Figures taken from
F. Letsher et al., PRX 7 021020 (‘17)
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[実験] C. Carr, et al., PRL 111 113901 (‘13), F. Letsher et al., PRX 7 021020 (‘17).

[理論] T. E. Lee, et al., PRA 84, 031402(R) (‘11)

− $�#!"
6$ = − $⟨+|$:$%�

*$+ ± = &
? |±⟩)

7/21



2018/12/28 ��������

���������!+0

p'� %�!+*� !" = $
%&'

(
)% !"(%)

ℒ! = −. /, ! + )∑3 43!43† − 5
6 43†43, !

!+*���� ℒ!" = 0�&-���	�,���
p {!"(%)}�#���")
.(�

/, !"' = 0,

−. /, !"% + ∑: 4:!"(%;5)4:† −
5
6 4:†4:, !"(%;5) = 0 for < ≥ 1

�������
�!"(')�'� %�/�����	�$���

?()')

?()%)

)�����

8/21



2018/12/28 ��������

+4:�/3	���
7&8
+42��(,6! !"

�������

���.�0� ��

HCF. Lemos and T. Prosen, PRE 95 042137 (2017)
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