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J7ERE (pm) 50 45 55 47 40
27 GeO; (E1V%) 3. [46 341 [55 4.1 4.6 4.1 5.5 341 [55
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BEaATTNE (%) 24 3.21 2.4 3.81 2.87 3.21 2.87 3.81 24 3.81
7% (pm) 4.2 4.2 4.2 3.9 5.8 6.2 5.8 5.6 4.5 4
aF77INTT 200 200 200 200 2 2 2 2 200 200
U2 T F (EL%) 0 0 0 0 0 0 0 0 1.51 0.91
K2V TTLE (%) 0 0 0 0 0 0] 0 0 -0.5 -0.3
BEYITTILE (%) 0 0 0 0 0 0 0 0 0.41 0.25
Y94 J+v bk d (um) |na na na na na na na na 5.4 4.8
Y i (pm) na na na na na na na na 3.7 5.28
5 k47 (nm) 1322 [1532  [1322 [1516 [1354 [1531 [1354 [1513 [1336 [1519
MFD (pm) 10.3 9.2 10.3 8.4 10.4 10.1 104 9.2 10.2 8.5
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S8 (ps/nm/km) 16.5 17.5 16.5 16.4 16.7 17.7 16.7 16.7 19.5 18.2
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o000
= 2
ERL-2a77748

a7 1 [a72
a 7Rk (um) 555
a7 GeO: (E1L%) 5.0 3.4
K2 TFTFLE (%) 0.46 0.34
aA7EE (Um) 4.65 4.65
274 N\EE (pm) 125
Y5 F (EL%) 0 0
RBYLTTELE (%) 0 ) 10
A kA7 (nm) 1520 1320
MFD (um) 9.3* 10.4*
ADEE (Um?) 68* 84*
% @1550 nm (dB/km) 0.43 0.33
TJYLT oEFEHES 7+ (MH2) 10727 10845
FLAETYULTURFEHL T . AVs (MHZ) 118
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International application No
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A CLASSIFICATION OF SUBJEGT MATTER
INV. GO1J5/08 GO1D5/353 GO1K11/32 GO2B6/02
ADD.

Aocvarding to Intermational Patent Classifioation {(IPC) or to both national olassification and IPC

B. FIELDS SEARCHED
Minimum cocumsntation searchaed (classification aystam followed by classification symbaole)

G0lJ GO1D GO1K GOZB

Documentation searched cther than minimum documentation to the extent that such documents are included in the fiskds searched

Elactronic data base Ited during the intematicnal searsh {name of data base and, where prasticable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Gitation of dosument, with indication, where appropniate, of the relevant passages Relevant to claim Na.

X TJUGIARTO T ET AL: "“BANDPASS FILTERING 1-16
EFFECT IN TAPERED ASYMMETRICAL TWIN-CORE
OPTICAL FIBRES",

ELECTRONICS LETTERS, IEE STEVENAGE, GB,
vol. 29, no. 12, 10 June 1993 (1993-06-10)
. pages 1077-1078, XP0OBO373162,

ISSN: 0013-5194

the whole document

X US 20117052129 Al (SASAOKA EISUKE [JP]) 1-16
3 March 2011 (2011-03-03)

paragraphs [0027], [0028], [0©34],
[0046], [0047)]

X US 2002/176677 Al (KUMAR SHIVA [US] ET AL) 1-16
28 November 2002 (2002-11-28)
abstract
paragraphs [0035], [6036], [0045]
-/- -
Further doocuments are listed inthe oontinuation of Box C. See patent family annax.

* Special categories of cited documents : ) ) | o .
'T* later dooument published after the intemationalfiling date ar prionty
date and not in confliot with the applioation but cited to understand

"A" decument defining the general state of the art which is not considered the prinoiple or theory underlying the invention

to be of particular relevancs
"E" earlier application or patent but published on or after tha international X" document of particuler relevanca; the claimed invention cannot ba

filing data oonsicered novel or cannot be considered to involve an inventive
"L* doaument whioh may throw doubts on priority olaimi(s) or which is step when the document is taken akine
cited to blish the publication date of anath:

citation or other o " . f f "
A PU YY" dogument of particu lar relevance; the claimad invention cannot be
special raason (ae epecified) soraidared to involva an inventive ateps when the decumant ia
"O" gooument referring to an oral disclosure, use, exhibition or other oombined with one or more other such dosuments, sush combination
means baing cbvious to a parsan skilled in the art
"P* document published prior to the intemational filing date but later than
the priority date claimed '&" dooument member of the same patent family
Date of the actual completicn of the int tional search Date of mailing of the intemational search repart
16 October 2013 06/11/2013
Name and mailing addreas of the [SA/ Autharized officer

Eurcpean Patent Offioe, P.B. 5818 Patentlaan 2
NL - 2280 HY Rjswik

Tel, (+31-70) 340-2040,

2 Fax: (+31-70) 340-3016 Cohen, Adam

Form PCTASA210 (second eheet] {(April 2005)
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C{Continualion). DOCUMENTS CONSIDERED TO BE RELEVANT

Category® | Gitation of dooument, with indication, where appropriate, of the rel it p g Relevant {o claim No.

A IL-BUM KWON ET AL: "Analysis of brillouin 1-20
frequency shift and longitudinal acoustic
wave in a silica optical fiber with a
triple-layered structure",

JOURNAL OF LIGHTWAVE TECHNOLOGY, IEEE
SERVICE CENTER, NEW YORK, NY, US,

vol, 21, no. 8, 1 August 2003 (2003-08-01)
» pages 1779-1786, XP011099431,

ISSN: 0733-8724, DOI:
10,1109/JLT.2003.815500

X US 5 696 863 A (KLEINERMAN MARCOS Y [US]) 1-20
9 December 1997 (1997-12-09)

abstract

colum 27, line 39 - line 44; figure 10
column 32, line 25 - column 34, line 65;
figure 15

A US 20087273852 Al (PARKER TOM RICHARD [GB] 17-20
ET AL FARHADIROUSHAN MAHMOUD [GB] ET AL)
6 November 2008 (2008-11-06)

abstract

paragraphs [0003], [0108]

A MICHAEL T V WYLIE ET AL: "Fiber Optic 17-20
Distributed Differential Displacement
Sensor",

JOURNAL OF LIGHTWAVE TECHNOLOGY, IEEE
SERVICE CENTER, NEW YORK, NY, US,
vol. 29, no. 18,

1 September 2011 (2011-09-01), pages
2847-2852, XP011359080,

1SSN: ©733-8724, DOI:
10.1109/JLT.2011.2165527

the whole document

A TSUNEO HORIGUCHI ET AL: "Invited Paper 1-20
Measurement of temperature and strain
distribution by Brillouin frequency shift
in silica optical fibers",

PROCEEDINGS OF THE SPIE - THE
INTERNATIONAL SOCIETY FOR OPTICAL
ENGINEERING, DISTRIBUTED AND MULTIPLEXED
FIBER OPTIC SENSORS 11,

vol. 1797, 1 January 1993 (1993-01-01),
pages 2-13, XPB55083762,

A ANON: "Fibre optics give the inside 1-20
story",

ENGINEERING,

vol, 227, no. 12, December 1987 (1987-12),
page 17, XPOD8165343,

ISSN: 0013-7782

the whole document
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Imternation al application No.
INTERNATIONAL SEARCH REPORT PCT/US2013/053228
BoxNo.ll Observations where certaln clalms were found unsearchable {(Continuation cf Item 2 of first sheat)

This international search report has not been established in respect of cedain claims under Aricle 17(2){a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2 IE Glaims Nos.. 1-20(partially)

bacausa thay relata to parts of tha intarnational application that do not eomply with the prescribed requiremants to such
an extent that no meaningful international search can be camied out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. I:I Claims Nos.:

bacausa thay are dapandant claims and are nat drafted in accardance with the sasond and third sentences of Rula 6.4(a).

Box No. lll Observations where unity of Inventlon Is lacking (Continuation of tem 3 of first sheet)

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

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

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Autharity did not invite payment of
additional tees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covars
only thoss claims for which fess wara paid, specifically claims Naos.:

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

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

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.

I:l No protest accompanied the payment of additicnal search fees.
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Continuation of Box II.2

Claims Nos.: 1-20({partially)

Present claims 1-20 relate to a product defined by reference to, inter
alia, the following unusual parameter: the relative Brillouin frequency
?hlft between {implicitly dissimilar) cores of a multi-core optical

ibre.

The subject-matter of the claims is considered unclear (Art. 6

PCT) because it it defined in terms of a result to be achieved, whereas
it is possible to specify the fibres more concretely in terms of the
physical characteristics of the fibre cores that give rise to the desired
result. Additionally, the Brillouin frequency shift is known to be a
function of the wavelength of the probe Tight that experiences the shift,
and this is not specified in the claims or the description.

The use of
this unusual and insufficiently defined parameter of relative Brillouin
shift between cores at (an) unspecified wavelength(s) is considered, in
the present context, to lead to a lack of clarity because the claim does
not clearly identify the products encompassed by it as the parameter
cannot be clearly and reliably determined by indications in the
description or by objective procedures which are usual in the art - the
parameter is not specified in prior art disclosures dealing with fibres
having dissimilar cores, nor can it be straightforwardly calculated by
reference to the basic physical fibre core parameters; it is apparent
that the relative Brillouin frequency shift is additionally a function of
the mutual stress imparted, during fibre manufacture, between core
layer(s) and the layer{s) - such as a trench and/or cladding -
immediately surrounding the core. These considerations make it impossible
to comprehensively compare the claim with the prior art. As a result, the
application does not comply with the requirement of clarity under Article
6 PCT.

The lack of clarity is to such an extent, that the search was
performed taking into consideration the non-compliance in determining the
extent of the search of claims.

The applicant's attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPQ Guidelines C-1V, 7.2),
should the problems which led to the Article 17(2) declaration be
overcome.
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