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1 Introduction
The single-TM-mode transmission Bragg fiber has been

proposed using magnetic materials[1]. Furthermore, the tech-
nology of photonic crystals has been made great progress
in the past decades. By utilizing the concept of photonic
crystals, the same property of single-TM-mode transmis-
sion based on holey fibers must be realized. Therefore, since
the elliptical holes are effective to break the symmetry[2],
we propose a novel single TM-like mode holey fiber, which
has an actinomorphic ellipitical-hole lattice core. On the ba-
sis of actinomorphic ellipitical holes alignment in the core,
birefringence between the peripheral direction and the ra-
dial direction can been earned easily to achieve the single
TM-like mode transmission.

2 Design and Simulation
We propose a novel holey fiber with an actinomorphic

elliptical-hole lattice core to guide a single TM-like mode,
which is shown in Fig. 1. It has a 4-rings core, which is
characterized by elliptical holes with the radii RL and RS

for the major and minor axis, respectively. And a large cir-
cular hole with the radius of Ra located in the center of the
core makes the HEx11 modes guided hardly. The radius of
the cladding hole is represented by Rc. The refractive in-
dex of silica is calculated by Sellmeier’s equation and the
refractive index of air is set to be 1. We select the lattice
pitch Λ = 1 µm, Ra = 0.40Λ, RS = 0.24Λ, RL = 2RS

and Rc = 0.324Λ as the structural parameters. The H-field
profiles of the TM-like mode and HEx11 mode are shown in
Fig. 2 at the wavelength of 1.50 µm. It is demonstrated
that the HEx11 mode is cut off by FSM. The modal effective
indices of TM-like mode, HEx11 mode and FSM as a func-
tion of wavelength are shown in Fig. 3, the single TM-like
mode transmission can be achieved in the wavelength range
of 1.45 µm to 1.55 µm.

3 Summary
We proposed a novel single TM-like mode holey fiber with

an actinomorphic elliptical-hole lattice core. The S-band of
the optical communication wavelength band can be covered
for the single TM-like mode transmission.
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Figure 1: The cross section of the proposed single TM-like
mode holey fiber.

(a) TM-like mode (left: Hx, right: Hy)

(b) HEx11 mode (left: Hx, right: Hy)
Figure 2: The H-field profiles of the proposed holey fiber
(λ = 1.50 µm).
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Figure 3: The modal effective indices of TM-like mode and
HEx11 mode and FSM as a function of wavelength.
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