ICE-10, VALENCIA, 24/10/25

POTENTIAL
RENORMALISATION,
LAMB SHIFT

& MEAN-FORCE
GIBBS STATE-

to shif't or not to shif't? *

* LAC & Glatthard, Quantum 9, 1868 (2025) L nLUcEd



JONAS
GLAT THARD

University of Nottingham




H.: — Het(SQBtHBp



-\ ///
i
FaE e A

N ”

H.: — Het(SQBtHBp

mean-force
Gibbs state




i TN \\—// //

N

\
N

H.: — Het(SQBtHBp

mean-force
Gibbs state

rcorqamsatlon

L eergy O(C

0s(t s 0) ~ ¢ PHS-QS)



i N N P
NN ,

N

renormalised Hamiltonian

0t ) ~ -~
B<Kwo



— \& J
........... = lﬂ?H(O)SQH(O)
jowtatenl Do TG0 | 8O s
. nocounter (0) (0) 2
. teem H . Hg — Q5

--------------------------------------------------------------------------------------------------------------------------------------------------

microscopic Hamiltonian  renormalised Hamiltonian

0t ) ~ -~
B<Kwo



ICE-10, VALENCIA, 24/10/25

POTENTIAL
RENORMALISATION,
LAMB SHIFT

& MEAN-FORCE
GIBBS STATE-

to shif't or not to shif't? *

* LAC & Glatthard, Quantum 9, 1868 (2025) L nLUcEd



) = 0(0 +§/ds

9(0) = 0s(0)e
tro(0)V =0

~~

— C2/0 dstrp L(t) Z(t — s)0g(t)oB + O(CS)



dog

dt

Markov approximation

~

— (? /o dstrp L(t) L(t — s)0g(t)oB




dog

dt

Markov approximation

~

= (? /o dstrp L(t) L(t — s)0g(t)oB

O

Redfe

d equation



dQS

dos
dit

_ / dstrp £(t) £(t — 5) b5 (t)es

Markov approximation

~

O

Redfe

—i|Hs + Ag.,0s] + Ru. 0s

d equation



dos

—:_Z

dat

Hs +Apgg,0s] + Ru. 0s






decay Lamb 2
rate shif't )



dos

. —i|Hs + Ag.,0s] + Ru. 0s

— —i[Hs -+ A5, 05] + b + Ry, 05

~

Fw:/ dse'“*tr B(t)B(t — s)pB
0

1 :
= 59(@) + i S(w)
decay Lamb 2
rate shif't 2o



d
c?ts = —i|Hg + A(W) + A(S) s| + Rg; 0s + Rﬁf; 0s

How does one derive master equations?




dos

. S
~> = —ilHp +AY + AL 05| + R 05 + Ry 03

How does one derive master equations?

* from the microscopic Hamiltonian
and derive the master equation in that basis.

ith 0 0
onteten.  H5' +Q8% 1 HY
no counter (0) (0) 2
term H ) H S 7 QS

--------------------------------------------------------------------------------------------------------------------------------------------------



d

How does one derive master equations?

* from the microscopic Hamiltonian
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The harmonic oscillator.
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The common knowledge in open quantum
systems applies only in the ana
s0 long as the

Fixing a master equation so that it approaches
the tends to improve
precision even during the transient dynamics.
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