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HU3MCHCHHIO U X HOJ’[y‘IeHHBIe IKCIICPUMCHTAJIBHBIC PE3YJIbTATBI JAIOT OCHOBAHHUC CHUUTATL, YTO MCXAHU3M

PaccesiHUs B TAKMX MaTepUaax CYIIECTBCHHO OTJIMYACTCS OT OOBIYHBIX IOJIYIIPOBOHUKOBBIX MATCPHAJIOB.
IIpu 3TOM B moctarouHo mupokoil oOmactu Temmeparypel 100-300 K, B Takmx marepmanaXx OCHOBHBIM
MEXaHH3MOM SBIJISETCS pacCesHHe B MHOTO3apSIHBIX IeHTpax. OUeHb BaXHBIM (aKTOPOM SBISIETCS
YIPABJICHUEC NOABMIKHOCTH JBIPOK C IIOMOLIBI0 OCBEIICHHOCTH CBE€TA, 4YTO H IIO3BOJLICT CO3JaTh
[PHHIIAITHAAIBHO HOBBIC (DOTOJIEKTPOHHBIC IIPUOOPHI C OOJIBIION BRICOKOW 4yBCTBUTCIBHOCTHIQ,
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TEM-studies of Cy,-solutions showed stable ball-shaped Cqo-clusters formation in toluene+acetonitrile
mixtures. It has been demonstrated, that the Cy,-clusters sizes depend on initial concentration of C, as well
as volume fraction of acetonitrile in solvent mixture. Correlations between change of electronic absorption
spectra and C;p-clusters formation in solutions have been demonstrated. Nonlinear ellipse rotation (NER) of

laser pulses (A =532 nm, Tpy,q,~12 ns) in benzene, toluene, and toluene+acetonitrile solutions of C;p—D(5h)
has been investigated experimentally..
For an isotropic medium, the third-order susceptibility tensor »'(w) has three independent
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[2]. The NER-effect (using an elliptically polarized wave) in C;y solutions is quite sensitive to changes in
both intensity and degree of ellipticity of the laser pulses, as well as the solvent composition. This effect

allows to define absolute values and signs of nonlinear cubic susceptibility ')

xyyx

components: y and y.’ [1], which have not been taken into account in Z-scan measurements

of solutions at various

polarizations of laser pulses (see Table 1). Sign of »n, determines by the direction of nonlinear rotation of
polarization ellipse in a medium and considers as positive at left rotation of the polarization ellipse in case of
I, > 1 , and at the right rotation in case of /, </ from the viewer’s position, where [/, and / are the
intensities of right— and left—handed polarized circular components of laser radiation, respectively. In the

counter case, the sign of ')

o CODSiders as negative.

Formation of molecular aggregates (clusters) of C;, in two-component organic solvents
(<CyptToluenet+Acetonitrile>) is accompanied by critical changes in the nonlinear rotation of laser beam
polarization ellipse in solutions.

Table 1

Values of basic nonlinear optical parameter P of Cyy in toluene (TOL) and benzene (BZ) at

Xyyx

different laser beam ellipticity 6 = q1+‘ - |I_|)/QI+| + |I_|). Concentration of Cyy in TOL was 5-1072 wt.% C,

and in BZ 6-1072 wt.% Cyp, 1=532 nm.
0 02| 03| 04 | 06

T0L 3 B 14| 23 | 28 | 35
—Rez(wiv(w), (x107°, CGS units
Bz 273 | 38 | 53 | 58

Increase of C;y concentration in toluene, as well as in benzene, leads to drastic shape changes in the
electronic absorption spectra of solutions, namely to disproportional decrease of specific characteristic of
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absorption band in a range between 350—400 nm, and enhancement in 450-500 nm, that we associate with
increase in size of stable Cy-clusters by the following schema: nC,, — (C,,),, -
Table 2.

Values of ;(Sfx (@) of fullerene Cry solutions at various concentrations (C ) of Cyy and volume fractions of

acetonitrile (ACE) in mixture (TOL+ACE). Laser beam parameters: 1 ~5-10° Wiem’, 0~0.42, 1 =532 nm.

C, (x10™, M) 11.9 9.52 5.95 238 | 0.595

3 I 10% ACE 1.2 2.97 3.06 1.42 0.37
Re Zoye (@), (61077, 20% ACE 037 | 094 | 234 | 135 | 036
CGS units) 30% ACE 0.03 0.35 1.49 1.17 0.34

The NER-effect is quite sensitive to changes of laser beam intensity and polarization ellipticity, as
well as concentration of fullerene in solutions, and solvent content. Increase of intensity and degree of
ellipticity leads to an increase and gradual rotation angle saturation in toluene and benzene.

The nonlinear coefficient n,is related to the of third-order nonlinear susceptibility ;((031),( through

n, =3Re(y\)

o) /4£0n0c [2], where g, is the permittivity of vacuum, n,=1, c is light velocity.

The formation of Cj-molecular aggregates in TOL+ACE leads to the substantial changes in the
nonlinear rotation of polarization ellipse. Gradual increase of C; concentration in solvent mixture
(TOL+ACE) is accompanied with the decrease of specific polarization rotation. For a fixed laser beam
parameters (intensity and degree of ellipticity) and concentration of C in the TOL+ACE, increase in volume

fraction of ACE leads to a decrease of nonlinear specific rotation magnitude.

For determination of Cse-nanocluster's size distribution in TOL+ACE (5-107 wt.% Cy,) we have
measured the diameters of ~100 clusters that occurred on 5 transmission electron microscopy grids (copper
grid with thin formvar film, 3.05 mm 300 mesh). The mean value of Csp-nanoclusters diameter was ~242 nm.
It is important to note, that around 90% of all nanoclusters on TEM—grids had perfect spherical form, with
diameter ranging ~180+291 nm. The rest ~10 % were omitted because of none spherical, often indefinite
form.

The observed NER—effect in Cyy-solutions indicates the possibility of analogous effect in solutions of
higher fullerenes (Cs, Crg, Cgo, Cs4) and their endohedral complexes A, @C, (where the hetero atoms A, are
found in an inner cavity of the C, molecule). Future studies of NER-—effect in solutions of
endometallofullerenes (M,,@C,) will possibly to obtain the important information: migration of the metal
atoms (M,,,) within the fullerene skeleton, charge transfer from "guest" metal atom to the carbon shell, cluster
formation of endometallofullerenes in solutions, etc.

Further detailed research of NER-effect in fullerene-containing materials is very useful for electronic
engineering and can lead to creation of electronic components, which can be reversibly and multiply
activated on switch from linear to elliptical polarization of high—intensity light pulses.
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B nannoii pabote paccmotpeH nazepHbiit MaTepuan Nd:Cr:GSGG, KOTOpeIH MOXKET KOHKYPHUPOBATH C
Nd:Cr:YAG kepamudeckuM marepuaioM 1o 3G(PEeKTHBHOCTH NMPeoOdpa3oBaHUs COTHEYHOTO W3ITyYCHHUS B

JIa3epHOE.
HecmoTpst Ha MHOTOYHCIIEHHBIE JOCTOMHCTBA, HanboIee PaclpOCTPaHEHHBIE Jla3ephl HA KPUCTAIIaX U
CTEKJIaX MMEJNH CYILECTBEHHBII HEAOCTAaTOK INpHU JaMIOBOM HAaKayKe — HU3KUU K.I.I. TeHepauuu. Tak,
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