Setup and field’s energy spectrum Field’s eigenstates: Bessel Functions

o 0.9
E’ (a) 2l (b) A “ —nz
3 0.5 :
S
o
T 0.0 A
3
T —{—
0250 25 0 25 50-50 -5 0 25 50
Cavity index m Cavity index m
Hg =Y (nF) b, by, ]2 ¥ 1bn +Hc.)
F=0 F>0 ! Wn =
H = wpoLo_ + Hg + g(b;l,;OO'_ -+ H.C.) ‘§0n> — Z:Im—n(é-r)‘m\>k
' 2
Bloch Oscillations & Dynamics T T

2J 2J

t = t,'+ TB/2

Photon energy

Ot Ot
2J} 2 (c)
A —.’ET 0 g TT - =7 0 g TT A —I’ET 0 g TT
k k k
k(t) — ki — F(t — ti) » w(t) = —2] cos (ki —27'ct,1_,Bti> » x(t) = x; + ¢ cosk; — C cos (ki —27tt7_,Bti>
Chiral Vacuum Rabi Oscillations (I 7, <« 1)
b mi®o ? m|@_s 2 d m|@s 2
<. (a) - 10 (0) [(m| o) (c) [(m|p—3)) (d) [{m|¢3)) | Tools
= S Numerical
E jS
Sos S 0 ¥(t)) = ae(t) [e) + ) _Bu(t) )
Soof V| 3 ¥()) = we(t) o) + Yot) 6
0 1 2 0 1 2
Jt 10 Jg x10 Theoretical
B
0.0 0.2 0.4 0.6 0.8 1.0 ‘\P’(t)> Z“" ‘Qon
Non- Markowan Decay W|th Revwals (I'T, > 1) %z_gZ/dTK 7) et — 1)
o (al) ;Ek (b1) ;Ek (c1) NN (e1) ) = Y [n(@)2 e e
0.51 1 O%OO 0.05 0.10 1 O%OO 0.05 0.10 1 O%OO 0.05 0.10 1 S
Lodd ] [N

Cavity index m Qubit population

O 100 200 300 400
Jt
d “e 1’" oo | QUANTUM THEORY OF AN ATOM NEAR PARTIALLY ...
- =3 — r;(xe(t — {TR)O (t—{Tp) | | - o
h b()=—+02T | Lb()+ Z " b(t —nT)O(t —nT)— L 0% zoe b (t —To—nT)O(t — Ty—nT)
—I'sin(2¢) gz()“e[t — (“‘%)TB] Ot — (Z‘I’%)TB] _ LTk 0Ty (4 L T _nT)O(t +To—nT) |
— s

R. J. Cook and P. W. Milonni, Phys. Rev. A 35, 5081 (1987)

M. A. Pinto, G. L. Sferrazza, D. De Bernardis, and F. Ciccarello, Non-markovian dynamics of a qubit due to accelerated light in a lattice (2025), arXiv:2503.19021 [quant- ph]



