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ON THE NATURE OF LOW ENERGY
EXCITATIONS IN HIGH TC
SUPERCONDUCTORS

C. Taliani , Institute of Molec. Spectroscopy.

CNR, Bologna,ltaly

a) Optical properties of the semiconducting
parent of the HTSC when it is doped by light.

Photoinduced optical absorption and
photomodulation spectroscopy on:

YBa>Cu30¢, La2Cu04 and BaBiO3

Evidence of lattice distortions associated with
charge excitations in the gap.

comparison of PA in the semiconducting and
optical conductivity spectrum of the normal state
in YBa;Cu3Og. :

General features of layered and non-layered
HTSC.

b) Low energy localized states in YBazCu30O¢ by
IR excited Raman spectroscopy
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Femcosecond Optical Detecciom of Quasi-Particle ;Jynamics
in High Tc Y3a26u307_ ‘-!upctcond:mting Thin Films

S.G. BHan, Z.V. Vardeny, X.S. Wong and 0.G. Symko
Department of Physics, Universicy of Utah, Salt Lake Cicy, UT 84112

and

Gad Koren
Departxent of Physics, Technion, Haifa, 32000, Israel
abscract

Faatosecond dynamics of photogeneratad quasi-particles in YBaZCu307_5
superconducting thin films shows at T < Tc tJo main electronic processas: (i}
quasi-particles avalanche production during hot carrier thermalization, which
takes about 300 fsec; (ii) recombination of quasi-particles to form Cooper-
pairs which is completad within 5 psec. In contrast, nomsuperconduc:ting ceramic

£ilms such as Pr3a,Cu,0, and Y3a,Cu,0, show regular picosecond electronic
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PHOTOINDUCZD SUPLRCONIRCTIVITY IN YBaCuO FILuS,

V.I.RKudlnov, A.I.Kirilyuk, N.M Xreines,
Institute for Phvsical Protlems, Academv of Sciences., GsP-I.ul.Xosveina 2,
Moscow 117572, USSR.
R.Lalhc, E.landeranta.
Wihuri Physical lLasoratory, University of Turku, 20500 Turke 3C. Finlars,

i

.

The phenomenon of persistent photocensuctiviiy in
‘!Ea::u..e_s_x {x=0.3} fiims near semicondusior-mezal iransiticn
has been stucied. Transport and magnetic measurements of the-
1liuminateg fiims were performed. Transiticn ic aezallic

state and photoinzduced superconductiviiv has Dsen coserves,

The mechanism of persistent photoconductivity in  reduces
Y2a_ZTu.0. films is also discussed.
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photoinduced self-localization of charges at very low doping regime is a

strong indication of the presence of polarons

A

RN 4

still the

qnestlon is open if the mechanism of s.c. is polaronic!
Some references

A.S.Alexandrov and J.Ranninger (1981), J.Ranninger (1990)
K.Nasu (1988)

LJ.DeJong (1988)

D.Emin (1989)

J. Lorenzana, J.Lu (preprint)
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Direct evidence of the importance of electron-phonon coupling in La,Cu0,:
Photoinduced ir-active vibrational modes

© ¥, H. Kim and A. J. Heeger

Deparimens of Physics. Unicersity of California. Sania Barbara, Sunta Barbara, Californig 93104

L. Acedo and G. Stucky
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~ F. Wudl
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the clectron-phonon interaction in pure

impartance of
3 (IRAV) and associated bieaching of the

* o LasCuOa phonon modes are ohaerved in the spectral range below 700 cm ~'. The observation of

[RAY modes implies the custencs of structural deformation around the photoexcit-
od carriers, indicative of compliag of the photoexcitations to the lattice. We find. in addition. 2
broad photoinduced absorption which peaks at a= 0.5 eV, indicating an electronic transition desp
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a = <A> + <B> + NRT

where the first term is given by the expression:

A= [1"10(“01 x M (R))-

): mf‘“i)(nj'nO) - —

n; i 0

in which «, is the excitation frequency, win; is the
vibrational Trequency of the m ™ vibrational state in
the i ' electronic state, no, nj and ny are the vibration-
al wavefunctions of the ground, intermediate and final
states respectively and M,-O(RD) is the dipole matrix
element between states ¢ and j calenlated at the eqni-
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