CE SO HL)2025 4F 2 55 46 555 1 1] R & —HHAREAD ST AT EITETR

B EHWERLZL DOI: 10. 16818/j. issn1001—5868. 20240813002

— 7 B 1 A B B SR AR S 5

R, BEE, pEA", TR, ERERS, FEES, FKFE, T XE
(1. kB AKE BEEBRFIEZE, iTdt |RE 071003; 2. £dtBE A XZE T EBEAYBEMNBAESALRE, 5Td £
E 071003; 3. EMBE A TRERAREEGRLAT, L 100069; 4. EMTEE B I ARNLFHARFREE, B 450052)

B OE. AR T —HOERAZEEBETAILEMNFH R LT RAKLLS, BT AR
REEBRFARAHET ZAANREEH, #E—F 24 T H A 1300~1 700 nm &k KEE W) X4
RF A, BREV,ZRFAREZEAT L HIOCHIE AT ENNRE T 6, LA4AREX
AR HEEHRTIXI0 Y, o XL EHEF R 8U, ARXEHERE K TF6.4xX10 1
m”, JE R R T 2. 24X 1077, A FLZ R KA H 0. 1180, 5 BLA K& F 4k k4 40k, %% 3t
AAEHBEXKZT S HRBAEK M LZRRFLE AN LAEEEARRXREZTALABERAAT
9 A A A

XEBIE: HEADET; HELTRELLS,; AXEXFTHEL,; FBITH

FESES: TN252 XEHS: 1001—5868(2025)01—0075—08

Design of Orbital Angular Momentum Optical Fiber with High Performance
ZHAO Lijuan"?, JING Enbo', XU Zhiniu', HUA Ziming', JI Kunpeng®, LI Junhui’, XU Changqing®, LI
Wenfeng'

(1. School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, CHN; 2.
Hebei Key Laboratory of Power Internet of Things Technology, North China Electric Power University, Baoding
071003, CHN; 3. State Grid Electric Power Engineering Research Institute Co., LTD., Beijing 100069, CHN; 4.

Economic and Technological Research Institute, State Grid Henan Electric Power Company, Zhengzhou 450052, CHN)

Abstract: A new type of photonic crystal fiber with three layers of rectangular air holes in the
cladding was designed and studied. The optimal structure of the fiber was obtained using finite
element method modeling. On this basis, the key parameters of the optical fibers at varying
wavelengths were modeled and studied. The results show that the optical fiber can support 46 modes
of stable transmission in the wavelength range of 1 300~1 700 nm. In this band, the effective
refractive index difference between the adjacent modes of photonic crystal fibers is greater than 10",
The purity is 98. 8%, the effective mode field area exceeds 6.4 X 10 " m?, the nonlinear coefficient
is less than 2.24 X 10 °, and the maximum numerical aperture is 0.1180. Compared with the
existing photonic crystal fibers, the new fiber has more transmission modes, less transmission loss,
and 1s made from easily accessible materials, making it promising for future optical fiber
communications.
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