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Dissipative quantum tunnelling (T=0) 



Undamped point particles: standard example  

V (q) =
1

2
M!2

0q
2 � 1

6
M� q3 (� > 0)

�0 =

2 |ImE(0)
0 |

~ =

 
B0

2⇡~M

!1/2�����
det(�M@2

t +M!2
0)

det

0
(�M@2

t + V 00
(q(0)c ))

�����

1/2

exp�B0

~

�SE

�q

�����
qc

= �Mq̈c + V 0(qc) = 0

SE [q(⌧
0)] =

1Z

�1

d⌧ 0
(
1

2
M

✓
dq

d⌧ 0

◆2

+ V (q)

)



q(0)c (⌧) =
3!2

0

�
sech2

!0⌧

2

B0 =

1Z

�1

"
1

2
Mq̇c

2 + V (qc)

#
d⌧ =

36

5

V0

!0
V0 =

2

3

M!6
0

�2

�0 = A0 exp�
36

5

V0

~!0
with A0 = 6!0

r
6

⇡

V0

~!0

�0 =

2 |ImE(0)
0 |

~ =

 
B0

2⇡~M

!1/2�����
det(�M@2

t +M!2
0)

det

0
(�M@2

t + V 00
(q(0)c ))

�����

1/2

exp�B0

~



Damped point particles 
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Minimum and saddle point of the full potential energy 

multidimensional WKB is a possibility (hard) but using 
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Pre-factor: the eigenvalue problem 
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Weakly damped case 

Action correction 

Pre-factor correction 
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Strongly damped case 

Equation 
of motion 

Ansatz for the overdamped solution 
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Pre-factor: the eigenvalue problem 

Frequency representation 
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X

n>b

h n| ln Ĥ0| ni
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