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Guiding principle in the conventional optical fiber 
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Figure A--
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transformed into transverse electromagnetic waves. Therefore, for a practical fiber, 
where the refractive index difference is very small (Ўὲͯ 0.3-0.8%.), the longitudinal 
components are also negligibly small. Thus, the longitudinal electric and magnetic 
fields approach 0 (% ȟ( ᴼ
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Figure A-7 Graph between normalized propagation constant (b) and Normalized 
Frequency (V) of the linear polarized mode in optical fiber. (TALATAISONG, 2015) 

      Considering the graph in figure A-7, the cut-of frequency (ὺ ) of each mode is 
defined at the position where the value of normalized propagation constant (b) of 
each mode is occurred. As shows in the graph, the normalized propagation constant 
	b
ǰof LP11 mode occur at the normalized frequency of 2.4048 (Shahzadi, shahzad et 
al., 2018)







 

 

APPENDIX B

B



81 

 

      For PMMA and PET, the complex refractive index very much fluctuates in the mid-
IR regime, especially in the wavelength range of 6ů15 µm. Around our operating 
wavelength of 3-3.5 µm, the refractive index does not fluctuate as much. However, we 
can see some peaks around that wavelength, as shown in figure B-2 and B-3. PMMA, 
which has a higher and wider peak in the imaginary part of the refractive index than 
PET, provides higher fluctuation and confinement loss, as shown in figure B-4. 

 
Figure B-2 Complex refractive index of PMMA. (RefractiveIndex.INFO, 2008-2023) 

 
Figure B-3 Complex refractive index of PET. (RefractiveIndex.INFO, 2008-2023) 
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Figure B




