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Fig. 1. (color online) Model and energy band: (a) The

model for the photonic graphene with honeycomb lat-
tice; (b) three-dimensional energy band of the pho-

tonic graphene.
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Fig. 2. (color online) (a) Schematic of regular PG;

(b) schematic of uniaxially distorted PG.
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Fig. 3.
and valley dependent beam splitting effect: (a) 2D en-

(color online) Schematic of 2D energy band

ergy band for regular PG; (b) valley dependent beam
splitting effect in regular PG.
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Fig. 4. (color online) Valley Hall effect induced by
pseudomagnetic field in uniaxially distorted photonic
graphene: (a) Simulated 2D electric field distribution
for regular PG at 9.4 GHz; (b) simulated 2D electric
field distribution for distorted PG (c = 0.003-a~1) at
9.4 GHz; (c) simulated 2D electric field distribution
for distorted PG (c = 0.0048 - a~1) at 9.4 GHz.
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Fig. 5. (color online) Simulated 2D electric field dis-
tribution for distorted PG (c = 0.0048 - a~ 1) with dif-
ferent dielectric constants e: (a) ¢ = 9 + 0i; (b) ¢ =
9+ 0.01i; (c) & = 9 + 0.02i.
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Abstract

Like the spin in spintronics, the valley index in graphene can be viewed as a new carrier of information, which
is useful for designing modern electronic devices. Recently, we have applied the concept of valleytronics to photonic
graphene, revealed valley-dependent beam splitting effect and realized pseudomagnetic field. The pseudomagnetic field
enables a novel manipulation of photons. In this paper, the photonic analogy of valley Hall effect in uniaxially distorted
photonic graphene is investigated. It is found that photons in two valleys are subjected to pseudomagnetic fields that
are equal in strength but opposite in sign. With the increasing of distortion, the valley Hall effect becomes stronger.
In addition, it is found that the photonic valley Hall effect can still be maintained under the influence of loss, although
the beam intensity decreases. The photonic analogy of valley Hall effect induced by pseudomagnetic field in uniaxially

distorted photonic graphene may be very useful for controlling the flow of light in future valley-polarized devices.
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