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P77 -symmetric photonic lattices with
type-ll Dirac cones

For the conservative case in Fig. S1(a), the type-II Dirac cones are always there, even though
the inter-cell coupling strength n may increase to a very high value. Correspondingly, there are
always type-II exceptional rings in the band structures of the non-Hermitian lattices, as shown in
Fig. S1(b). By the way, the band structures in the leftmost column in Fig. 2 in the main text and
Fig. S1 are the same (shown in different windows). Increasing # only results in a larger separation
between exceptional rings (Dirac cones for the conservative case) that are in ky > 0 and kx < 0
regions, which can be clearly seen from the imaginary part of the band structure in Fig. S1(c).

Fig. S1. Same as Fig. 2 in the main text, but under the condition w < n.

The input Gaussian beam, as shown in Fig. S2(a), is launched into the central waveguide of
the array. The propagation dynamics of the light beam launched into the conservative lattice
exhibits discrete diffraction, and the modulus profile at z = 60 is displayed in Fig. S2(b). Since
the intra-cell three sites are closer than the inter-cell sites, the diffraction is faster along the y
direction. The corresponding peak amplitude A is indicated by the blue curve in Fig. S2(e),
which decreases during propagation. As mentioned above, the non-Hermitian system is P7 -
symmetric when pj, = 0.5. The output beam corresponding to this input beam is shown in
Fig. S2(c), and the peak amplitude is shown by the orange curve in Fig. S2(e). One finds that
the peak amplitude also decreases with distance, and the reason is that all eigenmodes of this
non-Hermitian waveguide system are Hermitian, which cannot be either amplified or damped.
However, the P77 symmetry is broken when the value of py, = 0.6, and the input Gaussian beam
may excite a gainy eigenmode that will be amplified during propagation. The output amplitude



modulus for this case is shown in Fig. 52(d), with the corresponding peak amplitude illustrated
by the green curve in Fig. S2(e). The green peak amplitude indeed does not decay and is explicitly
higher than both the orange and blue ones. Further numerical simulations demonstrate that the
green peak amplitude increases exponentially, which indicates the excitation of the amplified
mode.
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Fig. S2. Propagation dynamics of the light beam launched into the central waveguide. (a) Am-
plitude modulus of the input Gaussian beam. (b) Amplitude modulus of the beam at z = 60 in
the conservative lattice. (c,d) Amplitude modulus of the beam at z = 60 in the non-Hermitian
lattice with pj, = 0.5 and pjy, = 0.6. (e) Peak amplitude of the beam during propagation.
Other parameters: d = 1.6, d; = dy = 1.4, pre = 10, and ¢ = 0.5. Panels in (a)-(d) are shown

in the window: —50 < x,y < 50.



