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(57) Abstract: This hollow-core fiber comprises a hollow region that extends in the longitudinal direction of the hol-
low-core fiber. The hollow region has a glass structure in which a hollow section is provided and that constitutes an optical
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direction thereof is 2a, nl is the average refractive index of the glass structure, n2 is the average refractive index of the
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refractive index difference between the glass structure and the outer cladding, nl > n2, and the normalized frequency v
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Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

US 2020/0115270 A1 (NANYANG TECHNOLOGICAL UNIVERSITY) 16 April 2020
(2020-04-16)
entire text, all drawings

JP 2022-530426 A (UNIVERSITY OF SOUTHAMPTON) 29 June 2022 (2022-06-29)
entire text, all drawings

HOSEN, M. S. et al. Single Polarization Low Loss Highly Birefringent Hollow-Core
Antiresonant Fiber. 3rd International Conference on Electrical & Electronic Engineering
(ICEEE). 22 December 2021, pp. 141-144

entire text, all drawings

WU, D. et al. Dependence of Waveguide Properties of Anti-Resonant Hollow-Core Fiber on
Refractive Index of Cladding Material. Journal of Lightwave Technology. 01 November 2019,
vol. 37, no. 21, pp. 5593-5599

entire text, all drawings

WEL D. et al. Recent Progress in Low-Loss Hollow-Core Anti-Resonant Fibers and Their
Applications. IEEE Journal of Selected Topics in Quantum Electronics. vol. 26, no. 4, pp.
4400312-1 to 4400312-12

entire text, all drawings

VAN PUTTEN, L. D. et al. Optimizing the Curvature of Elliptical Cladding Elements to
Reduce Leakage Loss in Antiresonant Hollow Core Fibres. 42nd European Conference and
Exhibition on Optical Communications. 18 September 2016, pp. 1034-1036

entire text, all drawings
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

(Invention 1) Claims 1-14

Claims 1-14 have the special technical feature of
"a hollow core fiber provided with a hollow region extending in a longitudinal direction, wherein the hollow region
has a glass structure having a hollow part and forming an optical transmission path and an outer clad surrounding the
glass structure, and when the diameter of a circle having the same area as the total area of a cross section of the glass
structure orthogonal to the longitudinal direction is defined as 2a, the average refractive index of the glass structure
as nl, the average refractive index of the outer clad as n2, the wavelength of light that propagates through the optical
transmission path as %, and the relative refractive index difference between the glass structure and the outer clad as A
indicated by expression (1), the following hold true: nl > n2; and the normalized frequency v indicated by expression

(2) is 2.56 or greater. [Expression 1] A = (nlz-n22)/2n12 [Expression 2] v=2n/A'an1\/2A"; thus these claims are
classified as invention 1.

(Invention 2) Claim 15

Claim 15 shares, with claim 1 classified as invention 1, the technical feature of "a glass structure having a hollow
part and forming an optical transmission path and an outer clad surrounding the glass structure”. However, this
technical feature does not make a contribution over the prior art in light of the disclosure of document 1, and thus
cannot be considered a special technical feature. Apart from this feature, there are not the same or corresponding
special technical features among these inventions.

Furthermore, claim 15 does not depend from claim 1. In addition, claim 15 is not substantially identical to or
similarly closely related to any of the claims classified as invention 1.

Accordingly claim 15 cannot be identified as invention 1.

Meanwhile, claim 15 has the special technical feature of "a method for manufacturing a hollow core fiber,
including a step for melting and solidifying part of a glass fiber in a longitudinal direction by applying heat from a
side surface thereof, the glass fiber having a glass structure having a hollow part and forming an optical transmission
path and an outer clad surrounding the glass structure™; thus this claim is classified as invention 2.

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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