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The non I i near opt i ca I pr oper t
solution were studied. The large th
X tE) 4X 10-sesu has been neasured
the picosecond nonlinear response
el ectron i c processes were obta i ned
techn i que.

i es of fu I I erene Ceo i n benzene
i rd-order non I i near suscept ib i I i t.v
by degenerate four vrave mixing and
tine 1?ps originating from the
by us i ng i ncoherent photon echo

In 18E5' a tnolecule consisting of sixty
carbon atons was identified in a cluster bean
produced by laser ablating graphitet). The
stabi I i t.v of thi s novel speoies ras ascr ibed
to the geodestic properties inherent in a

truncated icosahedral hol low cage. From oass
spectroneter r X-ray and e I ectron di ffract i on

studiesr that i s oons i sts of hexagora I I y

pa'cked spheroidal nolecule 'ri th lno array
spaei rig' a resu lt beaut i f u I ly aons istent wi th
the proposed structure2'. This special struo-
ture of fullerene Coo rray be used as novel
nonlinear optical nater ial.

In our exper inentr the ful lerene Coo w8s

obtained by operation of carbon aro in
atnosphere of hel iun and soluble products
rere extracted fron the soot by the Soxhle
method using benzene. The resulting solution
contained Cao and Czo in a 5:1 as estinated
by FTI'IS apparatus and Nicoled 5DX FT- IR
spectraphotoneter ana I ys i sr the nass spectrun
of the fullerene shown in Fig 1.

The nonlinear optical properties of Ceo in
benzene solut ion were studied. The nonl inear
susceptibility X(s) ras neasured by the
degenerate four wave mixing (DFnl'|). The dye
laser at 585nn purnped by SHC of pu lsed YAG

I aser was used as a sourc€r wh i ch i s sp I i t
into three equal beaos, the angle between

pr obe bean and f or ward pump beam $/as about
2o r ilccording to the theory of DFfl'I' the X 

(8 )

can be obtained fron

x t:' r I x .l' l (c.p/c,)'/'(n.e/n,)o
' X {L,i /t(r-e-r'., 1s:r'o tsl} O

where Xt:' is the nonlinear susceptibility
of ref erence sarnple CSe, i t i s known to be
6. E X l0-t" €sur Cs and C, are conjugate
reflectivity of sanple and refer€oc€r
respectively . The hyperpolarizability of
single nolecule Y rrrr ciro also be calculated
fron X 

(3) in fornula @

y 1rrr-X (") e o/{N/[(os+r)/BJ'] @

N is the nolecular coneentrationr (n2*L)/3
is the Lorentz local field factor. Fron our
exper inentsr the X 

(s) of Coo was detersined
as about 4 X 10-e esu i n the concentrat i on of
l0-"mol/l' the Y rrlr of Coo was ealculated
as about 3X 10-""esu.

The photon echo signal which is oeasured
as a function of the delay time between the
pulses is displayed in Fig 2, Experirnental
apparatus cons i st of a broadband R0G dye
I aser purnped by SHC of YAC laser pr oduct i ng
pulse of l0 ns duration at repeti tion rate of
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6H7, Fe eoploy laser pulse with the bandwidth
A I of about l.3nn, 'at 585nn' associated
with :rcQ-h."/nCAlr of 0.'ps, 

'utput 
dye

laser is split into tro beans (wavevector Kr,
Xz), the second pul se i s del ayed i n t i me,

both pulses are focussed onto the Cco

benzene solutionr the angle is about 2 o ,
photon echo enitted in the direction 2Kz -
K, are detected and accunulated by a Boxcar
i ntergrator. Fron F i g2, the non I i near response
tirie 1?ps originating from the electronio
proc€ss flas obtained.
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