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Stationary light pulse (SLP) refers to a zero-group-velocity opt
ical pulse in an atomic ensemble. Despite its unique propertie
s, it has been limited to trapping a single optical pulse. Here,
we first show theoretically that SLP trapping process in fact su
pport multiple phase-matching conditions, and then demonstr
ate experimentally the simultaneous SLP trapping process fro
m 0.8 to 2.0 μs. The characteristic dissipation time of release
d efficiency is obtained to be 1.22 μs, which corresponds to
an effective Q-factor of 2.9⨉109.

3.6 to 5.6 μs à Simultaneous EIT storage (only FWC)
probe 1 eff.=80.8% probe 2 eff.=59.1%

5.6 to 6.6 μs à Simultaneous SLP trapping (FWC & BWC)
probe 1 eff.=39.7% probe 2 eff.=24.9%

Simultaneous EIT and SLP process

Formation of multimode SLPs for more than two optical pulses
à Any k vectors on the cone containing k1 and k2 can be sim
ultaneously trapped as SLPs

Cold 87Rb ensemble trapped in a MOT
Optical depth = 60
𝛾!" = 2𝜋×60 𝑘𝐻𝑧

Δ = 2𝜋×4𝑀𝐻𝑧 (prevents higher order Raman coherence)

Characteristic dissipation time = 1.22 μs for probe 1 and 2

SLP trapping process is an analogy of optical cavity
à Effective Q-factor of simultaneous SLP trapping = 2.9⨉109

N-atom cooperativity estimates the atom-photon coupling

Optical pulse à atomic coherence à SLPs

𝜓 = #𝐸! cos𝜙 + #𝐸" sin𝜙 cos 𝜃 − .𝑆 sin 𝜃
𝑣# = 𝑐$ cos% 𝜃 cos 2𝜙

Quantum state of SLP polariton

𝑔, 𝜅, Γ = 2𝜋× 0.24, 0.13, 5.8 𝑀𝐻𝑧
𝐶#~8×10$

à larger N-atom cooperativity than recent cavity QED results


