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A novel hollow-core fiber design is proposed for obtaining low loss and effective single-mode operation. Promising results are 

confirmed by theoretical simulations. 
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1. Introduction 
In the last two decades, optical fiber technology has seen the 

advent of a new type of optical fibers named hollow-core 

photonic crystal fibers (HCPCFs) [1]. HCPCFs can be 

obtained by exploiting two different waveguiding 

mechanisms: Photonic Band Gap (PBG) and Inhibited 

Coupling (IC) [1]. In particular, IC-HCPCFs have proven to 

be an extremely useful and effective platform for the 

development of fiber gas lasers [2] and high-power ultrashort-

pulse laser beam delivery [3]. IC-HCPCF suffers from 

confinement loss (CL), thus one of the main research topics in 

the field is the development of new techniques allowing 

reducing CL as much as possible. 

In this work, we analyze a new kind IC-HCPCFs consisting in 

a hybrid cladding composed by a tube lattice and a kagome 

lattice. Numerical results show an impressive reduction of CL 

partially impaired by the effects of the struts connecting tube 

to kagome lattice. 

 

2. Theoretical study 
The investigated fiber, namely hybrid fiber, is an ideal 

version composed of kagome fiber (blue part in figure 1) and 

suspended TLF (red part in figure 1). Although this structure 

is not achievable, the study can be useful for developing new 

types of hollow-core fibers. 

 

 
Figure 1 Proposed cross-section of hybrid fiber 

 

In order to estimate the impact of the hybrid cladding, a 

comparison with other IC-HCPCFs is done. Figure 2 shows 

the comparison of five relevant designs of fibers: FD#1 is a 

standard tube lattice fiber, FD#2 is kagome fiber, FD#3 ideal 

hybrid fiber, and FD#4 hybrid fiber with thin struts 

connecting tubes to kagome lattice. On the bottom of  Figure 

2 there is a comparison among the CL of the fibers versus the 

normalized frequency 𝐹 = (
2𝑡ℎ

𝜆
)√𝑛𝑠𝑖 − 1, where 𝑡ℎ is the 

thickness of the silica web, 𝑛𝑠𝑖 the refractive index of the 

silica, and 𝜆 the wavelength. All fibers have the same 𝑡ℎ =
1.1𝜇𝑚, and same core diameter of 35𝜇𝑚. 

Ideal hybrid cladding guarantees a CL drop ranging from 3 

decades in the fundamental band (𝐹 = 0.75) to 5 decades in 

the second order band (𝐹 = 2.75). This dramatic reduction is 

partially impaired by the negative effects of the struts 

required to mechanically connect the tubes with kagome 

lattice. However, the improvement coming from the hybrid 

cladding is still clear in particular in the fundamental band.  

 

 
3. Conclusion 
Here we have investigated a new kind of IC-HCPCFs based 

on hybrid cladding. Numerical results show an impressive 

reduction of CL partially impaired by the effects of the struts 

mechanically connecting tube to kagome lattice. The 

proposed approach can open the route to a new kinds of 

hollow-core fibers based on the combination of different 

cladding topologies. 
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