US009410826B2

a2 United States Patent 10) Patent No.: US 9,410,826 B2
Bastianini (45) Date of Patent: Aug. 9, 2016
(54) APPARATUS FOR INTERROGATING (56) References Cited

DISTRIBUTED STIMULATED BRILLOUIN
SCATTERING OPTICAL FIBRE SENSORS
USING A QUICKLY TUNEABLE BRILLOUIN
RING LASER

(71) Applicant: Filippo Bastianini, Bologna (IT)

(72) Inventor: Filippo Bastianini, Bologna (IT)

(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by O days.

(21) Appl. No.: 14/763,167

(22) PCT Filed: Mar. 18, 2014

(86) PCT No.: PCT/IT2014/000075
§371 (o)D),
(2) Date: Jul. 24, 2015

(87) PCT Pub. No.: W02014/155400
PCT Pub. Date: Oct. 2, 2014

(65) Prior Publication Data
US 2015/0377656 Al Dec. 31, 2015

(30) Foreign Application Priority Data
Mar. 29,2013 (IT) ceeceerveveecireereenee BO2013A0142

(51) Imt.ClL
GOIN 21/00
GOID 5/353
(52) US.CL
CPC .o, GOID 5/35364 (2013.01)
(58) Field of Classification Search
CPC ... GO01D 5/353; GO1J 1/04; HO4B 10/06;
HO1S 3/083; GO1B 9/02; GO1B 11/16
See application file for complete search history.

(2006.01)
(2006.01)

U.S. PATENT DOCUMENTS

5,880,463 A * 3/1999 Uchiyama ............ GO1B 11/18
250/227.14

7,272,160 B1* 9/2007 Geng .......ccoeen. HO1S 3/302
372/29.011

7,283,216 B1* 102007 Geng ................ GO1D 5/35303
356/35.5

2004/0161250 Al* 82004 Kozlowski ............ HO04B 10/60
398/204

2008/0068586 Al* 3/2008 Kishida .................. GO1B 11/18
356/32

FOREIGN PATENT DOCUMENTS

GB 2442486 A 4/2004

* cited by examiner

Primary Examiner — Tarifur Chowdhury

Assistant Examiner — Jamil Ahmed

(74) Attorney, Agent, or Firm — Luoh J. Wu; Continent
Patent Office LLP

(57) ABSTRACT

Device for measuring the distribution of strain and/or tem-
perature along an optical fiber through the analysis of the
stimulated Brillouin scattering, characterized by the fact that
boththe “optical pump” light from which the scattered energy
is derived, and the “stimulus” or “probe” light that stimulates
the scattering process are both derived by the same ring-type
tuneable optical circuit that at the same type amplifies the
amplitude of the “optical pump” light and generates, through
a controlled Brillouin amplified scattering, the “probe” light
having the spectrum linewidth required for the measurement
needs and a wavelength shift with respect to the “optical
pump” light that is accurately and quickly tuneable and fully
adjustable within the range that is needed for interrogating a
distributed optical fiber sensor.
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