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STUDY OF INFRARED ABSORPTION SPECTRA IN THE
YBa2Cu;-:M,0, M =Fe, Al, Zn) SYSTEM

OBEN JTANMIN, XIE XTAOMING, ZHAO YONGANG,

Oaz Pemxin, X1 LEIMING,
(Shanghai Institute of Metallurgy, Chincse Academy of Soiences, Shanghai 200050, China)

The infrared absorption spectra of the doped YBa,Ouz_,M,0, (M=Fe, Al, Znj
gystems are systematioally and unprecedentedly investigated. It is verified that the -
P1(630om ™) IR peak in the YBa,CusO;_, orthorhombioc phase is indeed corresponding
%o two overlapped peaks, i. e. a quasi-localized vibrational mode induced by the
OXygen-vacanoy in one-dimensional Cu—OQO chain opn axis b and a Ou;—O;—-Cu,
localized vibrational mode on axis @¢. The p,(590 om™) IR peak, whioh is undetect—
able in high oxygen content phase in YBaysCuzO:_;, is completely soreened by free
carriers of two-dimensional JuO, networks instead of being a quasi-localized vibra—
tional mode induced by the oxygen vacanoies in the two-dimensional CuO; networks.
Because of the quasi- two-dimensional structure of YBa,OuzOr_s, the ps(550 ecm™)
peak helonging to the localized vibrational mode of the O—Ou,—O, vibrational
complex along axis o is weakly influenced by the screening effect of two-dimensional
free carriers, which results in the intensity of this peak hardly affected by the
thermal-equilibrium quenching temperature. The effects of dopants on the superco—
pductivity and structure of YBa,CusOr_; are also investigated.

Key words: YBa,Ous_M,O, systems, high T'; superconductors, IR spectra, doping.



