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#*1 MBa,Cu;0; ; ¥ &AM T.(onset) 1 T.(zero)
Table I T.(onset) and 7. (zero) of MBa,Cu;0; ; samples.

M T.(on set) (K) T.(zero) (K) R(300K)/R(on set)
Y 94.0 91.0

Sm 91.9 91.0 2.3

Gd 95.7 03.2 2.7

Eu 92 90 2.8
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Fig. 1 Far-infrared reflection spectra of Y BagCuaOq—,.

(Bample A and C: without any Drocessing on the surface; Sample B: prepared together
with sample C but polished by emery naper )
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Table 2 Positions of reflection peaks in the far-infrared refection
spectra of M Ez.,Cuz0;-; samples.

M T(K) wp, (cm1) @p, (cm~1) wp,(cm-1) wp,(cm-1) w, (cm™1)
Y-(A) 4.2 159.2 195.4 267.5 277.9 " 813.3
100 156.7 193.5 267.5 277.8 315.3
Y-(B) 4.2 155 .4 193.5 275.3 283.5 317.2
97 155 .4 191.6 276.5 282.5 318.4
Eu 4.2 159.9 174.3 271.0 280.0 316
100 156.0 174.0 271.0 280.0 316
Sm 4.2 157.0 173.5 268 a77.5 312
100 154.5 264 a77.5 312
ad 4.2 157 .4 175.5 271.9 280.0 310
100 154 .3 174 .2 270.6 279 4 310
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Fig. 2 Far-infrared reflection spectrum of SmBa,Cu30;-s.
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Fig. 3 Far-infrared reflection speetrum of GdBayCusOy_,.
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Fig. 4 Far-infrared reflection spectram of EuBagCusOr_o.
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Table 3 The positions of inversion structures and the ratio y=24/k;T,
in the far-infrared speetra of MBa-,Cu;0,_, samples.

M Wy, (me V) ws, (me'V) 240/ K gT wy, (meV)

Y-(A) 16.9 26.6 3.43 39.9
Y-(B) 15.9 25.2 3.25 39.7
Sm 17.4 26.2 3.34 40.4
Fu 18.7 29.5 3.80 42.2
ad 18.5 28.9 3.60 41.2
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Fig. 6 Far-infrared veflection spectra of YBasCuz0;_,—(E) sintered in oxyzen
once (without the procedures of grinding and sintering once again).
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Fig. 8 Infrared absorption speetra of MBayCusO;r_g.
(S8amples for M=Y-(A), M=8m, M=Gd-(1), M=Eu, all sintered in flowing oxygen;
but samples for M=Ga-(2) and M=Y-(F) sintered in air.)
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Table4 The positions of absorption peaks in the infrared
absorpticn spectra of MBa,Cu30;_, samples.

M N y(em-1) Na(em-1)
Y-(A) 618 580
Y-(E) 630 577
Sm 617 583
Eu 615 585
Gd 617 590
Gd(2) 627 582

b Bhey Cu-O BIREHFH %, T No e 5 o iy Cu-0 BiR#HA X, wFMHMILEEZRE
WRN. ASROXTEENREERE Co-O —44E b, Ny 500 —B&HX%, i
& On-0 — 4 i B Sz Ar51E I Ou-O 1) & 3R 3l T 5.

i —R#M T AN R LGRS ARTEEY, ?PREATEFLARRESRAE
PETHREF .
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INFRARED SPECTRA OF SUPERCONDUCTOR
MBa:Cu3O7-: M=Y, Sm, Gd, Eu)
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(Laboratory for Infrared Physics, Shanghat Institute of Technical Physics,
fAcademda Sinica, 200083, Shanghai, China)

Cao NiNa, ZmuEeNe J1aQ1, CHEN XICHEN
(Institute of Physics, dcademia Sinica, 100080, Beijing, China)

ABSTRACT

The reflection and transmission spectra of the polyerystalline superconductors
MBa.Cu;0;_s(M=7Y, Sm, Gd, Eu) are reported. Five characteristio reflection peaks
and three inversion strwotwres have heen observed in the far-infrared (40~ 360cm1)
reflection spectra common to all these materials. In the mid-infrared region, there is
another characteristio reflection peak of 580cm=*. In the absorption spectra two peaks_
have been found at 580~590 and 615~627cm=2. Vibration modes corresponding to
these peaks are analyzed and the ratio y=24/ksT, i3 determined from the inversion

structure,
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