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Fig. 1. (a) Three-level Lambda model coherent atomic system; (b) interaction between 1D quasi-periodic atomic lattice and coher-

ent optical field; (c) the real and imaginary parts of average susceptibility in one filled lattice cell v.s. probe detuning, and the inter-

section with —2AALat/ALat & 0.0023 .
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Fig. 2. (a) n € [2,16] and (b) n € [2,21] shows the reflectivities R, v.s. detuning Ap; (c), (d) the reflectivities R;, v.s. the

number of dissonance and Fibonacci series b(n) and detuning Ap , respectively. Other relevant parameters: Ng = 7 X 10! cm

-3
’

n=5, a=40, c¢=1, d=1500, 31 =6MHz, 421 =0.001 MHz, A.=15MHz, 2 =36MHz, ALy =781nm, X, =

780.24nm, Alpy = —0.9nm, di3 = 1.0357 x 1072° C:m.
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Fig. 3. The reflectivities R, v.s. detuning Ap: (a) n €
[2,7]; (b) n€[8,13]; (c) n € [8,17]. Here ¢ =10, other

parameters are shown in Fig 2.
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Fig. 4. The reflectivities R, , and the reflection contrast Cr
v.s. detuning Ap: (a) a=30; (b) a=20; (¢) a=10. Here

n € [8,17], ¢ = 10, other parameters are shown in Fig 2.
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Fig. 5. The reflectivities Ry, and the reflection contrast
CRr v.s. detuning Ap: (a) ¢=20; (b) ¢=25;(c) ¢=30.
Here n € [8,17], a = 20, other parameters are shown in
Fig 2.
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Nonreciprocal reflection in one-dimensional
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Abstract

In order to further investigate the non-reciprocity of light propagation in the defective atomic lattices, and
due to its effective application in designing novel photonic devices, such as all-optical diodes and isolators,
which are powerful tools for information processing and quantum simulation, we innovatively propose to use the
Fibonacci sequence to modulate the arrangement of empty lattice cells that form a quasi periodic defective
atomic lattices. In the electromagnetically induced transparency window, the probe light is almost not absorbed
under the control of a strong coupling field (see Fig. 1). The numerical simulation indicates that a wide
nonreciprocal reflection band can be achieved by modulating the number of filled lattice cells, Fibonacci
sequence, the period number in a single quasi period (see Fig. 2). These results provide more degrees of freedom
for regulating nonreciprocal reflection with wide bandwidth and high contrast, and have potential applications
in quantum computing and information processing.

Fig. 1
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