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Pa3zpabortan manmoraGaputHsiii TepareproBbiid (TT'1r) ciekrpomeTp Ha 6aze
(GeMTOCEKYHIHOTO BOJIOKOHHOTO Ja3epa C MPUMEHEHHEM METOJIOB ONTHYECKON
FeHepaly W MOJAPU3AMOHHO-ONTHYECKON peructpauuu Tl wusmydeHus
(puc. 1.3). Co3maHbl 3KCHIEpUMEHTAIBHBIE 00pa3Ibl CIEKTPOMETpa Ha MPOIYC-
KaHHE W OTpakeHHe, oOjajaroniue CIeKTpalbHbIM nuamazoHoMm 0.2+2.6 TIm,
TUHAMHYECKUM uana3oHoM (mo HampspkeHHoctd TT'm momst) 400, cnekTpaib-
HbIM pazpemenueM 10 I'T, u Bpemennbim pazpemenrem 100 ¢c. I[Ipemnoxena
METOJIMKA pacyeTa KOMIUIEKCHOTO MOKa3aTelsl MPEeOMIICHUSI MaTepUaoB 0 UX
TEParepIoBbIM CIEKTpaM. DKCICPUMEHTAILHO OINPEACIICHBbI CIIEKTPAILHBIC 3a-
BUCHUMOCTH TIOKa3aTenel mpenomiieHUus W KO3 UIMEHTOB MOTJIOMIEHUS KpHU-
CTaJUIOB T€pMaHaTa CBHHIA M Oera-Oopara Oapusi. BrIsSBICHBI 3aKOHOMEPHOCTH
TpaHcopMaIlK TepareploBoro (OHOHHOTO MOTJIOMICHHs B KpUCTAIJIaX TepMa-
HaTa CBUHIIA B 3aBUCUMOCTH OT Temmnepartypsl (puc. 1.4).

A small-size terahertz (THz) spectrometer based on femtosecond fiber la-
ser using methods of optical generation and polarization-optical detection of THz
radiation is developed (Fig. 1.3). Experimental samples of the spectrometer for
transmission and reflection measurements are created having a spectral range of
0.2+2.6 THz, a dynamic range of THz field strength of 400, a spectral resolution
of 10 GHz, and a time resolution of 100 fs. A method for calculation of the com-
plex refraction index of materials from their terahertz spectra is suggested. Spec-
tral dependencies of the refractive index and the absorption coefficient of lead
germanate and beta-barium borate crystals are experimentally determined. Regu-
larities of the transformation of terahertz phonon absorption in lead germanate
crystal depending on temperature are explored (Fig. 1.4).



Puc. 1.3. TeparepiioBblii CHEKTPOMETP HA MPOITYCKAHUE

Fig. 1.3. Terahertz transmission spectrometer
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Puc. 1.4. Tpaunchopmanus TeparepioBoro GOHOHHOTO MOTIIOMIEHUS B KPUCTAILIC
repMaHaTa CBUHIIA B 3aBUCIMOCTH OT TEMIIEPATyPhI

Fig. 1.4. Transformation of terahertz phonon absorption in lead germanate crystal
depending on temperature

IMyonukanuu:

1.  Asnemrun B.JI., Mampames A.A., Hukonaes H.A., Iloratypkun O.M. ManorabapuTHblii
TeparepLoBbIid CIEKTPOMETP C HCIOJIb30BaHUEM BTOPOW I'APMOHHKH (DEMTOCEKYHIHOTO BO-
JIOKOHHOTO J1azepa // ABtometpus, 2010, 1. 46, Ne 3. C. 110-117.

2. AsxnemruH B.JI., Mampames A.A., [Totatypkuna O.M1. IlepcrieKTHBBI CO30aHNS U IIPUMEHE-
HUSI IOPTAaTUBHBIX TEPArepIOBBIX CHCTEM THATHOCTUKH // Te3UChl COBEIAHMS 110 aKTyallb-
HBIM TpoOjeMaM TOIXyHpOBOIHHUKOBOW (oTosnekTporukn «Dotornka-2008» (HoBocu-
oupck, Poccusi, 19-23 asrycra 2008). C. 91.

3. Amumeirua B/, Mampames A.A., Iloratypkur O.U. IlepcriekTuBBl co3maHus Maiorada-
PHUTHBIX CHCTEM TepareploBOH CIEKTPOCKOIMH Ul HCCIEAOBAaHHMSA HaHOMATepHayioB //
COOpHUK TE3MCOB JIOKJIaJ0B HAyYHO-TEXHOJIOTHUECKHX CEKLUH MEXAyHapoaHOro (opyma
1o HaHotexHonorusiM «Rusnanotech’08» (Mockga, Poccusi, 2—5 nexabpst 2008) C. 212-214.



Amnnpirus B./., Kobnes C.M., Kykapun C.B., Mampames A.A., Hukonaes H.A., [Toratyp-
kuH O.U. OcobeHHOCTH CO3JaHUSI MOPTATHUBHBIX INHPOKONOJIIOCHBIX TeparepLOBBIX CIICK-
TpomeTpoB // Te3ucs JOKIAIOB BCEPOCCHICKOTO CEMUHApa Mo (PU3WKe MHJUITMMETPOBBIX U
cyommmumnMeTpobeix BoiH (Hmkanit Hosropoa, Poccust, 2—5 mapra 2009). C. 66—67.
MampameB A.A. ABTOMaTH3aIUsl CHCTEMbI CTPOOOCKOTIMUECKOH PETUCTPAIMH TeparepIio-
Boro u3ny4enus // Te3uckl noknanos 47 Mex1yHapoIHOI HAyYHOH CTyAeHYecKoH KoHe-
penrn (HoBocubupck, Poccust, 11-15 ampens 2009), cexius «Pusuka». C. 14.

Antsygin V.D., Mamrashev A.A., Nikolaev N.A., Potaturkin O.I. Compact terahertz spec-
trometers: principles and applications // Proceeding of ISMTII-2009 (St.-Petersburg, Russia,
June 29 — July 2, 2009), vol. 2. P. 351-355.

Antsygin V.D., Mamrashev A.A., Nikolaev N.A. Table top terahertz spectrometer based on
fiber laser // Proceedings of the IASTED International Conferences on Automation, Control,
and Information Technology (ACIT 2010) (Novosibirsk, Russia, June 15-18, 2010), vol.
“Information and Communication Technology”, “Optical Information Technology”. Acta
Press, Calgary, 2010. P. 300-302.

Antsygin V.D., Mamrashev A.A., Nikolaev N.A., Potaturkin O.I. Ferroelectric phase transi-
tion in lead germanate studied by terahertz spectroscopy // Digest Reports of International
Symposium “Terahertz Radiation: Generation and Application” (Novosibirsk, Russia, July
26-29,2010), 2010. P. 61.



