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3anponoHoOBaHO Ta PO3IVISHYTO MeTOJ KOHTPOJII0 Maaux aedopmauii mosiMepHoro
ONTHYHOIO BOJIOKHA BHUMIpPHOBaHHAM KoedimiecHTa kopeasuii cmekia-kaptun. dociizxeno
cXxeMy Ta MNpPUHHUOUN PoOOTH BOJOKOHHO-ONTHYHOr0 pAaBaya Jedopmanii Ha OCHOBI
0araToMoi0BOro  MOJIMEpPHOTr0 ONTUYHOro BoJiokHa. IIpoananizoBano  3ajexHocTi
KoediniecHTa KoOpeasduii cHNeKJ-KApTHH Bil NmapamMeTpiB ONTHYHOIO BOJIOKHA Ta OBXKUHH
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In this paper an optical scheme and the operation principle of strain monitoring based on
the interference between guided modes in multimode polymer optical fiber isinvestigated. The
possibility of measuring of the relative strain by processing of speckle patterns at the exit face
of multimode fiber is studied theoretically and experimentally. The algorithm of correlation
processing of speckle pattern is developed too. The recent progress of polymer technology
allowed the application of plastic optical fiber in sensor design. Polymer optical fibers (POFs)
have many advantages for sensing applications, including high elastic strain limits, high
fracture toughness, high flexibility in bending, high sensitivity to strain. Polymers also have
excellent compatibility with organic materials, giving them great potential for structural health
monitoring. The most schemes of POF sensors were constructed using single-mode fiber,
because it has high technical parameters. But, optical schemes of single-mode POF sensors are
very complex. Multimode POF sensor can be constructed using only one fiber and digital
camera. This simple scheme is based on the phenomenon of interference between modes in
multimode optical fiber. The features of the low cost sensing technique for small strain
measuring with using multimode POF were considered. This investigation shows that relative
strain of conventional polymer optical fiber can be measured with high accuracy by
correlation processing of speckle patterns formed at the exit face of fiber. The correlation
method considered in the paper allows one to measure an axial elongation of the fiber within O
to 50-107 m for typical multimode polymer optical fiber with the core diameter 980 pm. The
interval between measurementsis a few seconds, ar e needed to stabilize of speckle pattern. The

243



measuring range of such strain sensor depends on properties of fiber used as sensitive element
of sensor and using wavelength. The sensitive of sensor is determined by the changes of
refractive index and temper ature variations due to fiber defor mation. Device sensitivity may
easily be modified to coincide with required measurement sensitivity through careful choice of
the active sensing fiber parameters. The sensing technique presented in this paper is simple,
effective and inexpensive solutions to the problem of small strain measur ements.

Key words: multimode optical fiber, speckle pattern, correlation coefficient, small strain
measur ing.

Beryn. BonokoHHO-ONTHYHI 1aBadi IIHUPOKO 3aCTOCOBYIOTH B PI3HOMAHITHUX ONTHYHHX MPUCTPOSX
BiOOpy, HaKONMHWYeHHs, mepenadi Ta oOpoOku iHpopMmamii. Y mepeBaxHid OUIBIIOCTI BOJOKOHHO-
ONTHYHMX JaBa4iB BHUKOPHUCTOBYIOTh OJHOMOJOBI ONTHYHI BOJIOKHA, $Ki MAalOTh BHCOKI TEXHIUHI
XapaKTepuCTUKU. BukopucraHHs 0araToMoJOBUX BOJOKOH OOMEXKYEThCS Yepe3 MOTIpIICHHS SKOCTi
CHUTHAJIy, CIpPHYMHEHE IHTep(PEpEHIIE0 MK MOJaMH, Ta CKIAIHICTh pO3IMIM(POBYBAHHS BUXITHUX
curHatiB [1]. OmHAK MPOTATOM OCTaHHIX POKIB CIIOCTEPIraeThCsl 3pPOCTAHHS IHTEpeCy 0 BUKOPHUCTAHHS
OaraToMoOBHX MOJMIMEpHUX onTHYHHX BoJOKOH ([TOB) sik uyTnuBuX eneMeHTiB Iyt naBadis [2]. Lle
noB’siz3aHo 3 TuM, 1o [IOB MaioTh cyTTeBi TepeBaraMu HaJl KBapIOBHMH BOJIOKHAMH Yy pa3i ix
BUKOPUCTAaHHSI y BOJIOKOHHO-ONTHYHMX JaBavyax: Mally Macy, OUIbIly MeXy NpyxHOi aedopmarii,
MeXaHIuYHYy MII[HICTh, BUCOKY €IAaCTHYHICTh MpH JAedopMallii Ta 3ruHaxX BOJOKHA, BHCOKY YYTIUBICTH JIO
nedopmaniiitanx BrummBiB.  JaBaui Ha ocHoBi [IOB nmoOpe miaxonsTh Uit KOHTPONIO MPYXKHO-
nedopmariiiiHoro crany OyaiBenb Ta iHXeHepHHX criopyn [2—5]. Ilim 4yac cTBOpeHHS TaKWX JaBadiB
BR)KJIMBMMH € MATAHHS TOYHOCTI BUMIPIOBAHHS Ta MIPOCTOTH KOHCTPYKIIIT JaBaya.

BararomomioBi BOJOKHA 31aTHI MPOIYCKATH BEIHMKY KUTBKICTH MOJ, SIKi MOIIMPIOIOTHCS 3 PI3HUMH
(a30BUMHU IIBHUIKOCTSAMH, OCKUIBKH MPOXOMATh pi3HI BiJCTaHI B370BXK BOJOKHA. 3a JIOCTaTHBOI
KOTEPEHTHOCTI JpKepelna BUIPOMIHIOBAaHHS B PO3MOJLTI IHTEHCHBHOCTI Ha BHUXIJHOMY TODII BOJOKHA
OymyTh TOMITHI iHTepdepeHIiiiHI epekTH 3a paxyHOK iHTepepeHIiiHOro HaKIaJaHHd Moj. Taka
iHTepdepeHIiiiHa KapTUHA, sIKa CIIOCTEPIraeThCsl Ha BUXOJi 0araToMOJOBOTO ONTHUYHOTO BOJIOKHA ITiJ] 4ac
HOro OCBITJICHHSI KOTEPEHTHHM BUIPOMIHIOBAHHSM, MAa€ Ha3By CHEKI-CTPYKTYpH Ta SBIISE COOOIO
MPaKTUYHO BHUIAJKOBE YEPryBaHHS CBITJIMX Ta TEeMHHUX oOnactei [6]. CHexiI-CTpyKTypa BHXITHOIO
BUIIPOMIHIOBAHHSl € YHIKQJIbHUM Ta MaJOBUBYCHUM iH(OpMAIiiHUM MacHBOM IIOAO MOIIMPEHHS
KOTEPEHTHUX MOJ] B I[bOMY BOJIOKHI. 30Kpema, K10 BinOyBaeThcs Aedopmariiiine BUJOBKEHHS BOJIOKHA,
TO II€ HEOJAMIHHO BIUIMBA€E Ha PO3MOILT BJIACTHBOIO CBITIOBOrO moss [7]. Bukopucranus 1nporo akropa y
BOJIOKOHHO-ONTHYHHX JIaBa4yaxX y Hall yac oOMEKEHe depe3 CKIAJHICTh pO3IMI(pPOBYBaHHs iHTEpQepeH-
HilfHOT KapTHMHH Ha BHUXOJAI 3 BOJOKHA. BupimenasM 1iei mpobremMu Moke OyTH BHUKOPHCTAHHS
KOPEJILIHHIX METOIB aHalli3y CIIEKI-KapTHH, 110 JI03BOJISE CTBOPIOBATH BOJIOKOHHO-ONTHYHI IHTEpdEpo-
METpH Ta JaBadi iHTepepeHIlifHOro THITy Ha OCHOBI 6araTOMOJIOBHX BOJIOKOH, B SIKUX iHTepdepeHIiitHmii
CHTHaJl BU3HAYA€EThCA Pi3HUIEIO (a3 Mixk iHTepdepyrounmu Mogamu [8—10]. [lepeBaroto Takux naBadiB €
Te, M0 MOIH, SIKi iHTEep(EepyIOTh, TOIIMPIOIOTECS B OIHOMY CEPENOBHINI M 3a3HAIOTH Jii THX CaMHX
YUHHMKIB, TOMY BOHH BHSBJISIOTHCS CTIHKIIIUMU 10 HEKOHTPOJILOBAHUX BIUIMBIB. Takui MifXi Ja€ 3MOTy
3 BHCOKOIO TOYHICTIO BUMIPSATH BEIWYHHY 30BHINIHHOTO BIUTMBY 3a Jedopmallii BONOKHA, a TaKOX
CIIPOCTHTH €JIEMEHTHY 0a3y Ta mMacorabapHTHI po3Mipu BOJOKOHHHX iHTepdepoMeTpiB Ta JaBadiB Ha iX
OCHOBI, III0 BiJKpWBa€ HOBI 00JacTi Jjs iX 3actocyBaHHs. OTKe, aKTyalbHOIO € pO3poOKa alroOpuTMy
KOPEJIALIHOT 0OPOOKH CIIEKI-KapTUH HA BUXOMAI 0araTOMOJOBHX BOJIOKOH JUIS OTpUMAaHHsS iH(opmarrii
PO BEITMUYMHY e opMallii 4y TIIHBOTO eIeMEeHTa Ha OCHOBI MOJIMEPHOT0 ONTUYHOTO BOJIOKHA.

MeTtoa KopeasiniiiHOro aHamily cmekJ-kKapTuH. HaBiTh 3a HEBETMKUX 3rHHIB 0araToMOIIOBOIO
BOJIOKHA 3MIHIOIOTHCS YMOBH IOIIMPEHHS XBUJICBOAHUX MOJ Ta (ha30Bi 3CYBH IOJIB, II0 BiANOBIIAIOThH
UM MOJIaM 1, SIK HACIIJIOK 3MIHIOETHCS CIEKII-CTPYKTypa BUXimHOro BumpomiHtoBaHHs [7]. Lli 3MmiHm
MOKHA BHSIBUTH ITOPIBHSHHSM OTPUMAHOI CIEKJI-KaPTHHHU 3 OMOPHHUM CIEKI-300pakeHHsM. [1opiBHSIHHS
PO3MOALTIB IHTEHCHBHOCTI crieki-kapTuH 1o |1(X,y) i micist I,(X,y) nedopmaiiiiHoro BIUIMBY Ha ONTHYHE
BOJIOKHO ITPOBOAUTHCS i1 YaC BUMIPIOBaHHS Koe(ilieHTa KOPEIALi X CUTHAJIB:
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C= (M6 Y) - (Y12 (%) - 0

2 -
Ei1P o) (hey)* 2 Bi3(cy))- (120 y)* 4

JIe¢ KYTOBI JIy’)KKY 03HAYalOTh OMEPaLlif0 YCEPEAHCHHS 0 MPOCTOPOBUX KOOPAMHATAX X Ta Y.

B po6orax [8, 9] TeopeTHYHO ¥ eKCIEPUMEHTAIBLHO JOBEACHO, 1110 KOe]IlIEHT KOPESILil MK TBOMA
CHEKJI-KapTHHAMH Ha BHXOJi 0araTOMOJOBOI0O ONTHYHOI'O BOJOKHA, 10 1 micis aedopMallii, BiAIOBIIHO,
MOB'SI3aHUI 3 MAKCUMAJIbHUM JIOJIATKOBMM HA0IroM a3y Mi>k MOJaMH CITiBBITHOIIICHHSIM:

s D~
sin“ (D pax /2)
. 2
(D) e /2)
BBaxxatMeMo, 110 BCi MOJHM, SKi TOIIMPIOIOTHCS Y BOJOKHI, MarOTh TPHOIH3HO OTHAKOBY
IHTEHCHBHICTB, a 1X JOIATKOBI 3CyBH (a3 pIBHOMIPHO PO3MO/IiJIeH] B iHTEpBai Bijl IEIKOTO MIiHIMAITbHOTO

JI0 JISIKOr0 MaKCHMAaJbHOrO 3Ha4eHHsA. MakcHMMallbHe 3HA4YeHHS JIOJATKOBOI PI3HUIl (a3 MK MOAaMHU
BHACJIIJIOK 3MIHY JOBXXUHU BOJIOKHA MOYKHA OLIIHUTH SIK:

C=

2

. dn
DJ max = (knm +K TIm)DI s (3)
e
Nm =N - DNUZ /V2, 4

e(eKTUBHUI TOKA3HMK 3aJOMJICHHS M-I MOJM, IO IOIIMPIOETHCSA MO BOJOKHI; AN = Ny — N, — pi3HHALA
MMOKa3HUKIB 3aJIOMJICHHS CEPIEBMHU Ta OOOJIOHKHM BOJIOKHAa; V — HOpMOBaHa 4acToTa BOJNOKHA; Um —
(azoBHii MTapamMeTp MOJIM B CEPIICBUHI BOJIOKHA, SKHH MOXKe OyTH pO3paxoBaHHH SIK:

Up=a/k’n? - b?, (5)

Jie & — pajiyc CepleBUHH BOJOKHA K=27/A — XBHIBOBE YHCIIO; Py — CTaja MOMIUPEHHS MH XBUIICBOAHOI
Mou. I3 piBHSHHS (4) BUIHO, O Pi3HUISM MiX e()EeKTUBHIUMH MOKA3HUKAMH 3aJIOMJICHHS € HalOLIBIIO
JUIS MOJI HaWHMXKYOro MOpsSAKy 1 mox, i skux Um= V. MakcuMmanbHa Pi3HHIS MDK e(peKTHBHHUMHU
MOKa3HWKAaMHU 3aJIOMJICHHS MOJ| 3aJIOKaTHME BiJl PI3HMII MDK MMOKa3HUKAMU 3aJIOMJICHHS CEpPIIEBUHU 1
O0OJIOHKM BOJIOKHA. BiANoBiHO, MakCHMaJbHY PI3HHUINIO (a3 MDK MOJAaMH, CIPUYMHEHY aKciaJbHUM
BHJIOB)KCHHSIM BOJIOKHA, MOYKHA 3aIMCATH Y TaKii opmi:
) = (k0N + K D). ©
d
3MiHA TIOKa3HUWKA 3aJIOMJICHHSI CEPIEBUHH IOJIIMEPHOr0 BOJOKHA MpPU HOr0 PO3TSTY B3IOBXK OCi
3ajaeTbes Bupazom [11]:
3

_ N di
dn=- 5 (P12 - N(pyp + plz))T, (7)

Ie P11 1 P12 — Koedirientu [Tokennca 1 v — BinHomeHHs [lyaccona ajis Matepiaiy CeplieBUHH BOJIOKHA.
Kom6inyroun Bupasu (2), (6) i (7), MOkHa OTpUMAaTH BUpa3 s KoedilieHTa KOpeIsii:

c- sin? (pDnDI (1 +2r)) ®
(pDnDI(1 + 1)
e
1 &n 0
=EQT(p12 - n(pp t+ P2 (€))
e )

Y Mexax 1€l MoJeni MPUIYCKAEThCA, MO KOE(DIIEHT KOPENAIii CIEKI-KapTUH BHU3HAYAETHCS
3MIHOIO JIOBXKHHHU ONTHYHOIO BOJIOKHA 1 HE 3aJIeKUTh Bin iHIMX (akropiB. Teopernuna 3anexuicts C(Al)
po3paxoBaHa Ha OCHOBI Bupa3y (8) A MOJIMEPHOIrO BOJIOKHA i3 CTYMIHYACTHM MpodiieM MoKa3HUKa
3aJIOMJICHHS JTOBXKUHOIO 1M, ams sikoro An = 0.021, miamerp cepreBrHH N0piBHIOE 980 MKM Uil Pi3HUX
JIOBXKHH XBWJIb, TIPEJICTABIICHA Ha pHC. 1.
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Bunosxeuns BOJIOKHa, M

Puc. 1. 3anexcuicmo koeiyicnma xopensayii cneki-kapmum 6io
BUOOBIHCEHHSL NOJIIMEPHOO BONOKHA OJISL PIZHUX Q0BICUH XGUTb

Sk BugHO 3 puC. 1, iCHye JesKke XapaKTepHe BHUJIOBXKCHHS ONTUYHOrO BOJNOKHA Alg, micis
JOCSITHEHHSI SIKOTO OyJie CIOCTepiraTHCh IOBHA JIEKOPENSIisl CIeKI-300pakeHb. B Takomy BHIAIKy
nojiasiblira KopesiliiiHa 00poOka CUrHaiB cTae HeMOXIUBOKO. SIkiio Al < Al koedirieHT Kopemnsiiii Moxe
OyTH JOCTaTHHO BHCOKHM JUIsI TOr'0, IIOO 3a MOr0 BHMIPSHUM 3HAUCHHSIM MOXKHa OYyJI0 po3paxyBaTh
BEJIMYMHY 3MIHH JIOBJKMHHU ONTHYHOIO BOJIOKHA Y pa3i aedopmartii.

ExcnepumenTanbne BUMipoBanHs AedopMmanii BOJJOKHA METOIOM aHATI3Y crieKJa-KapTuH. [is
CKCIICPUMEHTAIILHOTO BHMIPIOBaHHSI KOC(IIIEHTIB KOpENAlii CIEKI-CTPYKTYp Ha BHXOAiI BOJOKHA
BHKOPHCTAaHO CXEMY BOJIOKOHHO-ONTUYHOrO JIaBaya iHTepdepeHIiifHOro THITy, MOKa3aHy Ha puc. 2.

5 Criekyi-KapTUHa Ha BHXOJl TIoOJiMep-

2
R e el HOI'O BOJIOKHA PEECTPyBajacs 3a JOIMOMOTO0
1

U poBOi KaMepH, 300pa)keHHs 3 SIKOi Tepe-
nasaiochk Ha [IK. [uppoBa kamepa peectpye
OIOpHE 300paKCHHS CICKI-KapTHHH, SKE
BIJINIOB1JIa€ TTOYATKOBOMY CTaHY BOJIOKOHHOTO

xBuiieBozia. Jledopmariiss BomokHa BHACTIIOK
30BHIIIHBOI Ail MPU3BOAMTH 0 3MIHHU IPO-

Puc. 2. Cxema excnepumenmanonoi ycmanosku: 1 —nazep CTOPOBOTO MOTOAKCHHA CICKIIB y 3apeecTpo-

(A=655 1n); 2 — mpumaui ors ixcayii ma namszy onmuunozo ~ BaHii KapTuHi (puc. 3). 3a momomororo IIK
60110KHA; 3 — npucmpiii 01 0epopmayii 6010KHA,; 3MIACHIOETHCS MOAJIbINa 00poOKa 300paXkKeHb

4 — nonimepne onmuune 8010KHO;, 5 —yupposa kamepa i pospaxyHok KoedilieHTa Kopemsmii Mix
CHEKJI-KapTHHaMH 110 1 micns aedopmaiii. 3a po3paxoBaHUM 3HAYCHHSAM KoedillieHTa KOpemsiii JTBOX
CIEKII-300pakeHb 3TiAHO 3 BHpa3oM (8) MO)KHA BHM3HAUWUTH BEIMYMHY aKCiaJIbLHOO BHJIOBKCHHS
OITHYHOI'0 BOJIOKHA Y pa3i HOro po3Tsry.

Ha puc. 4 momaHo pe3ybTaTH €KCIIEPUMEHTAIbHUX BUMIPIOBaHb 3aJIKHOCTI Koe(illieHTa KOp el
BiJl BUJIOBXKEHHS ITOJIIMEPHOT0 BOJIOKHA 3a JedopMmartii. [HTepBan Mik BUMIpIOBaHHSMH CTAHOBHUB JICKITbKa
CEKYH/I, SIKI HEOOX i1 [T cTaOLIi3allii CIIeKI-KapTHHH.

3a 3HaueHp koedimienrta xopemsii C(Al) < 0.2 crmocrepiraeTbCst TEKOPENAIlst CIIEKI-KapTHH, IO
MPHU3BOAUTE JI0 MIOMHJIKOBUX PE3YNbTAaTIB Mij Yac BUMIpPIOBaHHA. Taky HpoOlieMy MOXKHA BUPIIIATH 3a
PaxyHOK Iepe3anucy OnopHOI ClIeKI-KapTHHHU 3a 3MEHIICHHS KoedillieHTa KOpensiii 10 JesIKOro 3aJ1aHoro
3Ha4YeHHS. 3MiHA TOKa3HUKA 3aJIOMJICHHS ITOJIMEPHOTO BOJIOKHA 3YMOBJICHA aKCiaJlbHAM BHUJIOBKEHHSIM
BOJIOKHA 1 MOr0 MaJMMH MIKpO3TMHAMH, NMPH LLOMY BIUIMB IHINUX ()AaKTOPIB HA aMIUNTYQy MOJ He
PO3TIISAAAETHCA.
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BHI[OB)KSHHH BOJIOKHA, M

Puc.4. Teopemuuna ma excnepumeHmanbHa 301e4CHOCHI Koegiyienma
KOpenayil 6i0 6eUYUHU AKCIAILHO20 UO0BNHCEHHS. NOJIIMEPHO20 BOJIOKHA
3 diamempom cepyesuru 980 mrm

BucnoBku. IlpoBeneHo aHamiz MeTOAy KOHTPOIIO Malux jaedopMaliiii, SKWd TIPYHTYEThCS Ha
BHUMIpPIOBaHHI KOe(II[iEHTIB KOpPENAIii CIeKI-KapTHH Ha BUXOi 0araToMoJJ0BOTO IMOJIIMEPHOrO BOJIOKHA.
JocmipkeHHs TOKa3yoTh, 10 METOJIOM KOPEJSIIHHOr0 aHaji3y CHeKII-300paXeHb 10 1 micis aedopmartii
Ha BUXOII 0araToMo/I0BOTO TONIMEPHOTO BOJIOKHA MO)KHa BHUMIPSATH BEMYMHY BiTHOCHOI aedopmarii
BOJIOKHA 3 BHCOKOIO TO4YHICTIO. /liarma3oH BUMIpIOBaHb BUJIOBXKEHHS ONTHYHOTO BOJOKHA Y pasi BHUKO-
pHUCTaHHS TaKOTO MiAXOAY 3aJICKHUTh BiJl IMapamMeTpiB BOJIOKHA, SIKE BHUKOPHCTOBYETHCS SIK UYTIUBHI
ENIEMEHT 1 BiJ JOBXHHU XBHJII BHIIPOMIHIOBAHHS, IO BHUKOPUCTOBYEThCS JUIS BHUMIiptoBaHHSA. Jyis
MOJIIMEPHOTO BOJIOKHA 3aBIOBXKKM 1 M 3 JiamMeTpoM cepieBuHH 980 MKM 1 BIZHOCHOIO PI3HHUIICIO
IIOKa3HUKIB 3amoMaeHHs An=0.02]1 mianason BHUMipioBaHb CTAHOBHUTH mpuOmm3Ho 0 —50-107 M, y pasi
BHUKOPHUCTaHHS H/TI Jla3epa 3 JOBKHUHOIO XBHII A = 655 HM. OTXKe, 3amponoHOBaHUN METOJ MOXKe OyTH
e(peKTHBHO BHKOPUCTaHWH S KOHTPONIO JepOpMamiiHOrO CTaHy KOHCTPYKTHBHHX €JIEMCHTIB
OyaiBeNbHUX CropyA. Takui miaxix 103BOJISE CTBOPUTH MOPIBHAHO MPOCTY CXEMY BOJIOKOHHO-OITHYHOIO
JlaBada 3 BUCOKHUMH METPOJIOTTUHUMHE XapaKTePUCTHKA.
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JOCJLI)KEHHSI ONITUYHUX BOJIOKOH METOJ0OM
MU PPOBOI I'OJIOT PA®ITYHOI IHTEP®EPOMETPII
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3anpononoBaHo Metoa HU(POBOi rogorpagiuHoi iHTeppepoMerpii 1A AOCTITKEHHSA
(pazoBux Mikpoo6’ ekTiB. CTBOpeHO MakeT rojgorpadiunoro intepgepenuiiinoro Mikpockona 3
1H(PPOBOI0 peecTpaunico rojorpam. Po3podieHo MeToquKky J0CHiIKeHHsS ONTHYHUX BOJIOKOH,
NMO/IAHO eKCHePUMEHTANIbHI pe3yJbTaTH BHU3HAYEHHS PO3MOALTY MOKA3ZHHKA 3AJIOMJEHHS Y
nonepevyHoMy rnepepizi ONTHYHOT0 BOJIOKHA.

KarouoBi cioBa: rosorpagiunuii  Mikpockon, rosaorpagiyHa iHTepdepomMerpis,
uuppoBa inTephepomMeTpis, ONTHYHE BOJOKHO.
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INVESTIGATION OPTICAL FIBER BY DIGITAL
HOLOGRAPHIC INTERFEROMETRY METHOD

© Petrovska H.A., Varyshchuk V.1., Fitio V.M., 2014

The purpose of this paper isinvestigation the possibilities of applying methods of digital
holographic interferometry to study the internal structure of the optical fiber, including the
distribution of therefractiveindex in the cross -section.

Modern development of micro-and nanotechnology requires the development of new
approaches and methods for the diagnosis properties of mediums and objects, and research
processes and structural changes that are taking place under the influence of external factors.
In particular, diagnosis and metrology are important in the field of fiber technique sinceit is
known that increasing the density of information that is transmitted through the optical fiber
requirestheir micro- and nanostructuring. Optical microscopy isthe classical method studying
of the micro- and nanoscale mediums, phenomena and processes. However, main
disadvantages are limitation of the spatial resolution due to diffraction effects, and the inability
(or technical complexity) 3D imaging of phase microscopic objects.

The coherent-optical methods including methods of holographic inter ferometry received
the high actuality with the appearance of the coherent radiation sources which are the most
promising tools for experimental investigation of the materials characteristics and properties
of the phase and diffuse macro- and micro objects. At the same time, application of the
holographic interferometry to study microscopic objects is only possible at combining it with
classical microscopy. This combination allows produce the qualitative and quantitative
diagnosis with a high sensitivity and precision as well as achieving image magnification.

Indicated disadvantages will be disappeared when holographic interferometry and
classical microscopy will be combined. This combination allows produce the qualitative and
guantitative diagnosis with a high sensitivity and precision as well as achieving image
magnification.
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