Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3zus npeamMera: DOTOHUYHH CEH30pH

HacraBuuk win Hacrapauum: Jopana Ilerposuh

Crartyc npeamera: u300pHHu

Bpoj ECIIB:

Ycaos: Onruka u Tajacu

Iwb npeamera
Cruname TeOpHjCKOT ¥ ITPaKTUYHOT 3Hama y 00sacTi Gprudep-onTHYKUX ¥ MHTErpUCaHuX (POTOHUYHHX CEH30pa.
OsnajaBame TeXHUKaMa 1u3ajHa, padpuKaiyje U MpuMeHe OBUX CEH30pa.

Hcxon npeamera

PazymeBame npuHIMIA paga (QOTOHWYHMX ceH30pa. llo3HaBame TEXHUKA MEpema, WHCTPYMEHTaIMje H
pa3mmuauTuX BpcTa cer3opa. CTyIeHT cmoco0aH Aa caMOCTalHO AW33ajHHUpPA CEH30p W MEpHY IIeMy W 00aBH
KaTuOpaIujy U TECTHpame CEH30pa.

Canp:kaj npeamera
Teopujcka nacmasa

O0jalmene nmojMa M nperie]; mpuMeHa (pOTOHMYHUX CEH30pa y NMPUBPEAH, MEAWIMHHU, WHPPACTPYKTYpH H
Haynd. [IpUHINNN U TeXHUKE Mepema y onTui u (Gorouuiy. KoMnoHeHTe (HOTOHUYHUX MEPHHX CHCTEMA:
H3BODH, IETEKTOPH, Kiacudukanuja cersopa. Pubep-onTHuku ceH3opu: bparose pereTke, peleTke ca Iyrum
nepuosoM, wuHTepdepomerpu, aucTpuOyupanu ceHszopu. CeHzopum Ha 0a3d EBaHECHEHTHOI TOJba |
Ia3MOHUYHU cer3opu. JlaGoparopuja Ha unmy. DyHKuHOHANM3anUja ceH3opa. [I[puMeHe ONTHYKHX CeH30pa
(mo u3bopy cryaeHara).

Ipaxmuuna nacmasa
Mepema pubep-ONTHIKAM PEIICTKH.
Hymepuuko MozenoBame CeH30pa.

IIpenopy4ena Jureparypa

1. Passaro et al., Recent advances in integrated photonic sensors, Sensors 12, 15558-15598 (2012)

2. Stewart et al., Nanostructured photonic sensors, Chem. Rev. 108, 494-521 (2008)

3. Anker et al., Biosensing with plasmonic nanosensors, Nature Materials 7 442 — 453 (2008) Sensitivity
to temperature, strain, pressure and bending:

4. Fang et al., Fundamentals of Optical Fiber Sensors, Wiley Online Library, 2012
https://onlinelibrary.wiley.com/doi/book/10.1002/9781118381717

5. R. Kashyap, Fibre Bragg Gratings, Academic Press, 2010

6. Luetal., Distributed optical fiber sensing: Review and perspective, Appl. Phys. Rev. 6, 041302 (2019)

Bbpoj uacoBa akTHBHE HactaBe | Teopujcka HacTaBa: 10 | INpakTr4Ha HAcTaBa: 1O JOTOBOPY
IpesiaBama Mo CEMECTPY

MeTtoae usBolema HacTaBe
[IpenaBama, KOHCYNTAIH]€, CEMUHAPCKU pajl

OueHa 3Hamwa (MakcuMasaHu 0poj moena 100)
50% ycmenu uctut
50% ceMuHaApCKH paj

Haumn npoBepe 3Hama MOTy OWTH pa3inuyuTH : (MMCMEHHM HCIUTH, YCMEHH HCHT, NMpe3eHTaluja MpojeKTa,
CEeMHHApH UT/L......

*MakcumaiHa aykHa | crpanuna A4 gopmara



https://onlinelibrary.wiley.com/doi/book/10.1002/9781118381717

Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Photonic sensors

Teacher(s): Jovana Petrovic

Status of the subject: optional

Number of ECIIB points:

Condition: Optics and waves

Goal of the subject
Gain the theoretical and operational knowledge of the fibre-optic and integrated photonic sensors sufficient to
design and apply these sensors.

Outcome of the subject
Student will
e understand the sensing principles,
e appreciate different photonic sensor types,
e have knowledge of the optical measurement techniques and instrumentation,
e be able to design a sensor, interrogation scheme and perform test measurements.

Content of the subject

Theoretical lectures

Definition of photonic sensors and overview of the common applications in industry, medicine, infrastructure
and science. Measurement principles and techniques in photonics. Components of optical measurement
schemes: sources, detectors, classification of sensors. Fibre-optic sensors: Bragg gratings, long-period gratings,
interferometers, distributed sensors. Evanescent-field-based sensors, plasmonic sensors. Lab on chip. Sensor
functionalisation. Sensor applications (tailored to students’ needs).

Practical lectures
Measurements by fibre-optic gratings
Numerical modeling of sensors

Recommended literature

1. Passaro et al., Recent advances in integrated photonic sensors, Sensors 12, 15558-15598 (2012)

2. Stewart et al., Nanostructured photonic sensors, Chem. Rev. 108, 494-521 (2008)

3. Anker et al., Biosensing with plasmonic nanosensors, Nature Materials 7 442 — 453 (2008) Sensitivity
to temperature, strain, pressure and bending:

4. Fang et al., Fundamentals of Optical Fiber Sensors, Wiley Online Library, 2012
https://onlinelibrary.wiley.com/doi/book/10.1002/9781118381717

5. R. Kashyap, Fibre Bragg Gratings, Academic Press, 2010

6. Luetal, Distributed optical fiber sensing: Review and perspective, Appl. Phys. Rev. 6, 041302 (2012)

Number of active classes Theory: 10 lectures per | Practice: as arranged with students
semester

Methods of delivering lectures
Lectures, discussions, seminar papers

Evaluation of knowledge (maximum number of points 100)
50% oral exam
50% seminar paper

Ways of testing the knowledge may vary: (written tests, oral exam, project presentation, seminars ets......

*maximum length 1 A4 page



https://onlinelibrary.wiley.com/doi/book/10.1002/9781118381717

