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Fig. 11. Trends of CL (left) and DO (right) with respect to number of tubes N (top), tube-tube
spacing k (middle), and normalized tube size 7./t (bottom).

About the wavelength dependence, the effect of the exponential function in Eq. (3) is
negligible over the first transmission bands of a given fiber, but it is necessary to take into
account the CL,,;, variations which occur passing from a wavelength range to another (i.e.
from NIR to MIR or THz). By interpolating the curves of CL,,;, versus A, not shown here for
sake of brevity, it yields CL,,;,e<I/A* with & = 4.5, 4.6 and ny = 1.44, 2.42 respectively. By
carry the same analysis out for DO,,;,, from Fig. 11 it results DO,,;,e<I/N* with o = 4.0 + 3.5,
and k = 1.0, 1.5; DO,,,,o<1/k" with a = 3.9 + 3.3,and N = 8 + 20. Since the dependences are
very similar, the same scaling laws are observed for E/,;,. The results are summarized in the
Table 2.

Table 2. HC-TLFs scaling laws.

I/N (k=1+15) | I/K'(N=20+8) | (t/ron)” A
CLyn | 0=51+48 oa=45+52 0=60+61 | a=45+46
DO,;, | a=4+35 o=33+39 o=293 o=2
Eli, oa=4+35 o=33+39 a=3 a=3

7. Conclusions

In this paper scaling laws of the confinement loss, dielectric overlap, and electric field at
interface of tube lattice fibers with both touching and non-touching tubes have been
numerically analyzed. About thirty fibers with different cladding parameters and different
working wavelength (from ultraviolet to terahertz band) have been considered. CL,,;, and
DOy, depend on all fiber’s parameter even though DO dependence is weaker than CL one.
El,;, only depends on the wavelength and core radius, whereas it does not depend on tube
thickness and refractive index. Empirical formulas able to predict the minimum values of CL,
AL, and SSL inside the fiber transmission bands have been proposed. These formulas only
require the knowledge of the number, dimensions and refractive index of the tubes composing
the fiber cladding. They can be useful tools for a quicker and better fiber design and to a
better comprehension of the waveguiding and loss mechanisms in HC-TLFs.
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