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[TonmydeHsl pekopAHbIC 3HAYECHHS HEIMHEHHO-OMTHYECKOTO Kodddummenta di; = 25+50
nM/B B ciekTpanbHOM nuamnazone ot 800 1o 1500 HM 11 psiAa HOBBIX TEPMHUUECKH CTAOMIIbHBIX
xpoModopcoaepkamux MOJMUMHUAOB B BHAEC TOHKHUX IUIEHOK (puc. 1.4). YcraHoBieHo, 4TO
MakKCHUMYM 3HAauY€HUS CABUHYT B JJIMHHOBOJIHOBYIO O0JIaCTh CIIEKTpa OTHOCHUTENIBHO IHKa
MOTJIOLEHUsT XpoModopa, 4YTO CIEAyeT YUWUTHIBaTh MPU CO3JAHUU IJIEKTPOONTUYECKUX
MOJYJIATOPOB Ha OCHOBE XpoMO(DopcoepKalirxX MOJIMMEPOB.
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Puc. 1.4. [lucnepcus KBaapaTHIHOTO HEMHEHHOTO KO PHIUEHTa d33 (CHMBOJIBI —
SKCTIIEPUMEHTAIIbHBIC JAHHBIC Ha JUTHHE BOJHBI BTOPOW TAPMOHHKH, CIUIONIHAS JIMHHAS — KO3 duiment
9KCTUHKIMH o0pasia). Ha Bpeske mokasaHna cTpykTypHas GpopMylia MOIMUMHEIA, COeprKaIas
KOBAJICHTHO CBsI3aHHBIN xpomodop DR-1

Fig. 1.4. The dispersion of the quadratic nonlinear coefficient, ds; (symbols are experimental data on
the wavelength of the second harmonic, solid line is the sample extinction)

Xpomodopcoaepxaiire MOJINMEPBI IPUBJIIEKAIOT IPUCTAIBHOE BHUMAaHHE
uccienoBaTesiell Kak NepCleKTUBHbIE MaTepuabl JUIsl IPUMEHEHUS! B ONTHKO-JIEKTPOHHBIX U
(OTOHHBIX YCTPONCTBaX, TaKUX KaK OINTHYECKHE MEepeKIIoyaTesid, MOJYJIATOpPbl CBETa,
ONTHUYECKUE AIIEMEHTHI JIOTUKU U MaMATu U T. 1. [lnenku xpomodopcoaepxaiimux nojJMMepos,
MOJISIPU30BAHHBIX ~BO  BHEIIHEM  JJIEKTPUYECKOM  TI0J€, MMEIOT MAaKpOCKOIUYECKYIO
KBa/IpaTUUHYIO HEJIMHEWHOCTh, Ha OJJMH-/[BA MOPSAKA BBIIIE, YEM Y KPUCTAIINYECKUX CTPYKTYD,
a TaKKe NMUKOCEKYHJHBIH ONTHUYECKUI OTKIMK M IOJIYBOJIHOBOE HampspbkeHue Menee | B. [Jlns
MPAKTUYECKUX MPUIIOKEHUHM BaXKHBIM SBJIIETCS TO, UTO MOJIEKYJIIpHAsl CTPYKTypa XpoMmodopa u
[OJINMEpPa MOTYT BapbUPOBATHCS C LIEJIbIO YBEIUYEHUSI HEIMHEHHOTO OTKJIMKA M TEPMUYECKOM
cTaOuiIbHOCTH 00pa3LOB.

DNEeKTPOONTHYECKUH OTKIMK Takux cucrteM (Opdexr Ilokkenbca), Takxke Kak U
HETTMHEWHO-ONTUYECKUI OTKIMK (TeHepalusi BTOPOM TapMOHUKH), UMEIOT OOIIyI0 MPHUPOIY,
KOTOpasi ONPEEIIIeTCs MOJIEKYJIIPHON TUIEPIIOISIPU3YEMOCTHIO.



B nanHoli pa®oTe CUHTE3UPOBAHBI U HCCIIEJOBAHBI HOBBIE XPOMOQOP-MOIMHUMHUIHBIE
KOMIIO3UTHl C KOBAJIEHTHO NPUCOEIMHEHHBIMU OPraHUYEeCKUMM KPACUTEISIMU JUCIIEPCHOIO
kpacHoro 1 (DR1) u nucnepcuoro kpacHoro 13 (DR13).

CpaBHuTenbHOE uccienoBanue 3p(GeKTUBHOCTU MeHepaluyd BTOPOM FapMOHHKHU B CEpUU
HOBBIX XpOoMOGOpCOAEPKAIUX TOJUUMHUAOB M KPUCTALIMYECKOM KBaple MO3BOJIUIIO
ONPEENUTh KBaIPATUYHBIA HETMHEWHBIN KO3(PPUIIMEHT d33 MOIUMEPOB.

Pa6ota Bemosinena coBmectao ¢ UBC PAH (Canxkr-IletepOypr).

The record values of nonlinear optical coefficient ds; = 25+50 pm/V were obtained in
spectral range from 800 to 1500 nm for some new thermostabile chromophor-containing
polyimides (Fig. 1.4). It was found that the maximum values of nonlinear optical coefficients are
red-shifted relative to the extinction of samples, it should be considered when electrooptical
modulators based on chromophor-containing polymeres are designed.

Chromophore-containing polymers attract a careful attention of researchers as perspective
materials for applications in electro-optical and photonic devices such as optical switches, light
modulators, optical logics and memory, etc. Films of chromophore-containing polymers,
polarized by external electric field, demonstrate macroscopic quadratic nonlinearities that are by
an order of magnitude higher than those of analogous solid state crystalline structures,
picosecond response times, and half-wave voltage ~1 V. For practical applications, it is rather
important that the molecular structure of chromophorecontaining polymers can be widely varied
in order to increase the temporal and thermal stability of the nonlinear response.

Electrooptic response of such systems (Pockels effect), as well as the non-linear optical
response (second harmonic generation) have commonnature and display the spectral dependence
which is determined by the resonance dependence of molecular hyperpolarizability. In the
present work, new chromophore-containing polyimides were synthesized with covalently
attached commercial dyes Disperse Red 1 (DR1) and Disperse Red 13 (DR13).

A comparative study of a second harmonic generation efficiency of new chromophore-
containing polyimides and crystalline quartz slide has allowed to define quadratic nonlinear
coefficients ds3.

In this work, the record values of nonlinear optical coefficient d33 =25+50 pm/V were
obtained in a spectral range from 800 to 1500 nm for some new thermostabile chromophor-
containing polyimides. It was found that maximum values of nonlinear optical coefficients are
red-shifted relative to the extinction of samples. It should be considered when electrooptical
modulators based on chromophor-containing polymeres are designed.

The work was carried out with IMS RAS (Saint-Petersburg).
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