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Comment on “Optical Conductivity of High T, VT
Superconductors: From Underdoped to
Overdoped”
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In a recent Letter, Puchkaat al. [1] argue that the opti-
cal conductivity of some overdoped hid@h superconduc-
tors (HTSC) exhibits an unexpected behavior: the total
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low energy spectral weight does not change upon dop- Te=60K ]

ing. An increase of low frequency conductivity is offset r

by a decrease of oscillator strength in the energy range oL L ]
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of 0.25—-1 eV. This is in contrast to other doping ex- Frequency (om™)

periments (i.n “underdoped” HTSQ, semicqnductors, and G 1 IRt ssion dF — 300 K of th doped

other materials), where the additional oscillator strength,. > © St;?gzrfg'f;'gg ol angeaﬁnsgirpe overdope

is redistributed on a larger energy scale, corresponding to y '

separate energy bands. According to Ref. [1], overdoping,e that the overdoped Bi2212 crystal used in Ref. [1]

modifies the dynamics of the conduction electrons whil§, 55 47. of 82 K. while our material is more heavily

the carrier concentration remains fixed. In this Commenbverdopced(T _ 6'0 K). Therefore, we see no major
c . ’

we wish to point out that the intriguing behavior reporteddisagreement in the experimental data on Bi2212. The
by Puchkowet al. is not universal to HTSC. The IR trans- \york on Lag._, Sr,CuO [5], also used in Ref. [1], is not

mission of overdoped BSLCaCuOs. 5 (Bi2212) Shows g ite relevant to this discussion. For the samples for

that the conductivity increases uniformly over the wholehich 7. was measured [5], the SW is not very different
frequency range, consistent with the increased carrier congy — 6'19 0.21 0.22e/éu for . = 18. 27. 22 K
centration seen in dc transport measurements. respectively). It remains to be seen if Bi2212 follows the

IR transmission measured on a sample of fixed thiCk=yje» tor overdoped higtr, superconductors and TI2201
ness at different doping levels provides qualitativelyig 5 exception, or vice versa.
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[2]. For frequencies much below the plasma frequencyand L. Mihaly
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leaves the crystal slightly overdopétl. = 85 K). Since

d is constant, the lower transmission of the overdopedReceived 14 February 1997 [S0031-9007(97)04686-3]
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