AKTHBHBII HHTep(depomMeTp ¢ ONTHYECKOH 00PAaTHOM CBA3BIO
H YaCTOTHOI MOy JIAUel

Active interferometer with optical feedback and frequency modulation
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Ha ocHoBe siBneHuit MHTEpPEPEHIIMN UCXOIHOTO U PACCESIHHOTO M3JIyUYeHHH B aKTUBHOU
cpelie MOyIPOBOJAHUKOBOIO Jlazepa, padOTAIOIIEro B PeKUME YaCTOTHOM MOAYJISIIMM, CO3/aH
HOBBIH Ki1acc uHTepdepomeTpos (puc. 1.8), oTnyaromuiicss CBEpXBbICOKOM UyBCTBUTEIBHOCTBIO
K MHTEHCUBHOCTH PAaCCESHHOTO M3yUYEHUS U BHICOKUM pa3pelleHUueEM 0 NepeMenieHuIo (5 HM).
B oranume OT M3BECTHBIX OH IO3BOJIAET OJHOBPEMEHHO M3MEpsATh NapameTpsl aAuddy3Ho
pacceuBaroOlIMX OOBEKTOB: JANBHOCTb, IEPEMEIIEHUs, CKOPOCTH U BUOpaluu, NpUYEM
BUOpPOCMEIIIEHUS - B HAHOMETPOBOM JIMAMa30He.

SC laser with photodiode

S ey o The object of
investigation

Photodiode current

Current
source

Modulator

Vibrodisplacement

1 signal
R |
LERTETTITIS

o \ A
SRR LT " Amplifier Demodulator \J,’V’\,/‘\/ ‘\"

Interference signal

Puc. 1.8. Cxema unrepdepomerpa
Fig. 1.8. Interferometer scheme

On the basis of the interference effect between incident and scattered radiation in the
semiconductor laser active medium, provided that the laser operates in frequency modulation
mode, a new class of interferometers was developed (Fig. 1.8). Their distinction is superhigh
sensitivity to scattered radiation intensity and high resolution to displacements (up to 5 nm).
Contrary to the known instrumentation, the device enables to measure simultaneously diffusing
scattering object parameters such as ranging, microdisplacements, velocities and vibrations,
moreover, the vibrodisplacements, in the nanometric range.

Myonukanuu:
Publications:

1. Cobones B.C., KameeBa I'.A. AktuBHas nasepHas HHTEp)EPOMETpUS C YACTOTHOU
Moayssitueii / ABrometpus, 2008, 1. 44, No 6. C. 51-69.

1. Baginsky I.L., Kostsov E.G., Sobolev V.S. High energy microelecromechanical oscillator
based on the electrostatic microactuator // Proc. of SPIE, 2008, vol. 7025. P. 70251E-1—-
70251E-8.

2. Sobolev V.S., Kashcheeva G.A. Optical feedback and frequency modulation in
semiconductor lasers as a basis for the development of the sensor systems // V International
Symposium "Modern Problems of Laser Physics" (Novosibirsk, Russia, August 24-30,
2008). Novosibirsk: Institute of Laser Physics, 2008. Technical Digest. P. 115-116.



3. Cobones B.C., Ytkun E.H. Hcnons3oBaHue pexuma ONTHYECKOH OOpaTHOM CBSA3M AJis
OLIEHKU KPYTH3HBI MOJAYJIALIMOHHOW XapaKTEpUCTUKU MOJIYNPOBOJHUKOBBIX JiazepoB //
IIucema B XKT®D, 2008, Ne 5. C. 28-34.

4. KocioB DO.I'., Co6ones B.C., Ytkun E.H., Xapun A.M., Illepbauenko A.M.
MuxkpoBuOpanuyu KOHCTPYKIUH KalUTaIbHBIX CTPOCHUH KaK HMCTOYHHK BO300HOBIISIEMOMN
sHepruu anst MOMC-reneparopos // HaHo- 1 MUKpOCHCTEMHas TEXHUKA (B 1eYaTH).

5. Cob6one B.C., Crommosckuit A.A., Illepbauenko A.M., Kameesa I'.A., Ytkun E.H.
Crensmas nazepHas JOIJIEPOBCKasi CUCTEMa Ha OCHOBE ONTHMAJIbHBIX OLEHOK MTHOBEHHOM
gacTtoTel // ABTometpus, 2006, 1. 42, No 1. C. 103-115.



