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In recent years, the properties of parity-time (PT) symmet-
ric system are revealed to realize plenty of counterintuitive
phenomenall. In particular, encircling the exceptional point
(EP) in a PT symmetric system for asymmetric mode switch-
ing has caught people’s eyes because of its potential in the
design of chiral devices. In photonic systems, the dynamical
variation of parameters along a loop around an EP was usu-
ally realized along the propagation direction of light in the
waveguides for asymmetry mode switching2-51, This chiral dy-
namic gives out a novel method for optical mode controlling.

In the field of polarization manipulation, encircling EP for
asymmetric polarization switching has already been theo-
retically verified by Absar U. Hassan and his colleagues!®l,
Moreover, they supposed that this phenomenon can be used
to realize an optical omnipolarizer and demonstrated a proto-
type theoretically, in which the parameters variation around
EP was supposed to be realized by changing the width of a
waveguide with slanted sidewall. As shown in Fig. 1(a), differ-
ent from a conventional polarizer, the proposed omnipolar-
izer will rotate the orthogonal polarization state to the trans-
mission axis, and exhibit different transmission axes for for-
ward and backward propagation. This work lays the theoretic-
al foundation of chiral polarization switching. After that, this
concept of omnipolarizer has been experimentally demon-
strated by Lopez-Galmiche et al. based on fiber circuit”! in
2020. The adjustment of system parameters was realized by
making use of the birefringence of modulator. In 2021, Khur-
gin et al. also implemented this omnipolarizer based on spa-
tial optical elements®. The encircling EP evolution was real-
ized by adjusting the waveplates and optical attenuators.
These successes provide a novel method for polarization ma-
nipulation, and encourage people to further exploit the poten-
tial of asymmetric polarization switching. Nowadays, integ-
rated photonic system rapidly rises up to be one of the most
popular platforms for fields like optical communication®, calcu-
lation'® and neural network'". As a result, it is worthy to
find out the on-chip implement of this concept for on-chip po-
larization manipulation.

Recently, Wei and his colleagues reported on a break-
through of the asymmetric polarization switching in an anti-
PT symmetric system, and applied this phenomenon as an
on-chip chiral polarizerl'?, The research group makes use of
the asymmetric property of the initiating state in the anti-PT
symmetric system!'3! (Fig. 1(b)) to realize the chiral switching
between TE and TM modes. Moreover, a communication exper-
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iment is performed to demonstrate the function of polariza-
tion formatting using this chiral polarizer, in which the data en-
coded on polarization can be formatted into particular states
dependent on propagation direction. This work expands the
chiral polarization switching to the field of integrated optical
system, and apply it in an optical communication experi-
ment.

Considering the rapid development of the future re-
search of PT/anti-PT symmetric systems, as well as the on-
chip applied optical systems, the chiral devices could play a sig-
nificant role. We believe that these chiral polarizers could
provide a new method for on-chip polarization manipulation,
and trigger a boost on the application of asymmetric mode
switching based on encircling EP in PT/anti-PT symmetric sys-
tems.
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Fig. 1. (Color online) (a) The difference of mode distribution between PT symmetric and anti-PT symmetric system. (b) The compare between con-
ventional polarizer and chiral polarizer.
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