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Equations to solve:
1. Spontaneous decay from e to g

d .
g Pee = ~¥ * Pee *+ 1Q (Peg — Oge)

d .

gt Peg = ¥ * Pee - 1Q (Peg — Oge)

d . .

gt Peg = (IA=-Y/2) *Peg + 1Q ( Pee ~ Pgg)
d . .

gt Pee = (=TA-Y/2) *pge — 1Q ( Pee — Ogg)

Initially, theatomisin the groundstate.

2. Spontaneous decay from e/g outside the system

f—tpee = -Y€* Pee + 1Q (Deg — Pge)

dd_tpgg = —Yg* Pee — 1Q (Peg — Pge)

%Deg = (TA- (yg+ve) /2) »Peg + 1Q ( Pee ~ Pgg)
2 0ge = (-18- (y8+¥€) /2) * 0ge - 19 ( Dee - Pgg)

Initially, theatomis inthe ground state.

13
GammaRate = 1;

OmegaRabi

GammaRateE = 1;
GammaRateG = 0.3}
Detuning = 0;
PulseDuration = 10;

Eqnsl = {D[pgg[t] , t] == GammaRate % pee[t] - I * OmegaRabi *
(oeg[t] -pge[t]), Dlpge[t], t] =
-1 * Detuning * pge[t] + i * OmegaRabi * (pgg[t] - pee[t]) - GammaRate » pge[t] /2,
D[pee[t], t] == -GammaRate x pee[t] + I x OmegaRabi » (peg[t] - pge[t]),
D[peg[t], t] == 1 * Detuning x peg[t] +
i «+ OmegaRabi » (pee[t] - pgg[t]) - GammaRate * peg[t] /2,
pggl0] == 1, pee[0] = 0, pge[0] =0, peg[0] = 0};

ToSolve = {pgg, pee , pge, peg};

soll = DSolve[Egnsl, ToSolve, t];
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Plot[Re[pee[t] /. soll] -Re[pgg[t] /. soll],
{t, 0, PulseDuration}, PlotRange -» {-1, 1}]
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Eqns2 = {D[pgg[t] , t] == -GammaRateG * pgg[t] -

I » OmegaRabi * (peg[t] - pge[t]),

D[pge[t], t] == -i * Detuning » pge[t] + 1 » OmegaRabi » (ogg[t] - pee[t]) -
(GammaRateE + GammaRateG) * pge[t] /2,

D[pee[t], t] == -GammaRateE x pee[t] + I » OmegaRabi » (peg[t] - pge[t]),

D[peg[t], t] == 1 » Detuning x peg[t] + i » OmegaRabi * (pee[t] - pgg[t]) -
(GammaRateE + GammaRateG) » peg[t] /2,

pggl0] == 1, pee[0] = 0, pge[0] = 0, peg[O] == 0};

ToSolve = {pgg, pee , pge, peg};

sol2 = DSolve[Egns2, ToSolve, t];

Plot[Re[pee[t] /. sol2] -Re[pgg[t] /. sol2],
{t, 0, PulseDuration}, PlotRange -» {-1, 1}]
1.0

-0.5




