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•Thermalization?
•On which time scale?
•Degenerate energy gaps?
•Purity?
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explicit expression for
expected purity of %̂S(t)
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�2↵

/N

En =
NX

k=1

✏knk, nk = 0, 1

Ĥ =
N�1X

i=1

X

↵,�=x,y

J
i,↵,�

�̂↵

i

�̂�

i+1 �
NX

i=1

h
i

�̂z

i

Sudden quench to randomized solvable Hamiltonians: Thermalizationa

solvable system:

e.g.:

|�(t)|  e��2t2/2|t|  c0

⇥
�(T )

⇤2  a0dS

⇣
1p

NT�
+ 1

dE

⌘
for one has

T  c0for one has

in particular
⇥
�(T )

⇤2  a0dS

⇣
1

N✏� + 1
dE

⌘

T / N ✏�1/2 0 < ✏  1/2for and all

for sufficiently large system size, quenches under almost all 
Hamiltonians with                      lead to thermalization 
(the subsystem spends most of its time in        close to 
the maximally mixed state) in a time

[0, T ]
T / N ✏�1/2

En =
P

k ✏knk

[�(t)] 
p

dS

p
|�(t)|4 + 4/dE



[�(t)] 
p

dS

p
|�(t)|4 + 4/dE

•FT of spectral density
•Loschmidt echo
•Characteristic function

tr[| ih |eitĤ ]
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•Observables have Gaussian distribution
•Bound on purity (effective dimension) tr[!̂2]

M. Cramer, M. Guta, in preparation

quantum version:
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for sufficiently large system size, quenches under almost all 
Hamiltonians that are unitarily equivalent to a local 
Hamiltonian lead to thermalization (the subsystem spends 
most of its time in        close to the maximally mixed 
state) in a time T / N1/(5D)�1/2
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subsystem may even be of size / log(N)


