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tukasiewicz - Institute of Microelectronics and Photonics, based in Poland
(Warsaw), is a part of tukasiewicz Research Network - one of the largest European
organizations for applied research. tukasiewicz — IMiF operates under the formula
Science is Business and its strategy is to play a central role in the innovation

Who ﬂl‘ewe? process towards R&D for industry and business. Fiber optic technologies are
developed by our Photonic Materials Research Group, which conducts research
activities on the development of new fiber optic structures, micro-optical
elements, transparent ceramics, bioactive ceramics/glasses and special glasses
including active glasses.
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The invention relates to an optical fibrer with a shaped
photosensitivity profile by core nanostructuring.
Photosensitivity shaping is obtained by arbitrary
distribution of photosensitive (germanium doped
silica) and silica glass rods of subwavelength
diameter of at least A/3 [1,2,3,4]. Addition of third type
of glass rods, i.e. fluorine doped silica also allows to
obtain a fiber with independently shaped
photosensitivity and refractive index profiles of the
fiber.
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Photosensitivty of the fiber allows for inscription of fiber Bragg gratings (FBGs), Microelectronics
acting as an narrowband optical filters for application in optical fiber lasers and and Photonics
sensors. Photosensitivity shaping was never considered before, however it has a

potential for strengthen the selected mode overlap with the FBG area or to create

photosensitivity profile of active fibers, independent on its refractive index and

gain profile.

Technology Advantages

The main advantage of the invention is shaping the photosensitivity profile with
use of only two glass materials, i.e. fused silica and germanium doped silica with
no symmetry limits. Another advantage is independent photosensitivity shaping
and refractive index shaping by adding third glass material, e.g. fluorine doped
silica.  Summarizing, only three types of glass materials are enough to
independently shape refractive index and photosensitivity, thus have full control
over propagation performance of the fiber and FBG overlap with the selected
modes.

Application

Such a fiber is used in lasers technology, telecommunications, and in sensing as
well.
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a) The design of optical fiber core structure according to the invention [1] with b) intentionally shaped parabolic
effective refractive index profile in the core [2] and ¢) image of developed fiber with d) zoomed core area with
indication of nanorods diameter [3].
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