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A Study on the Infrared Transuit tance and Nagnetic Properties of
High T Superconductor Y,.,Sn,Ba,Cus0;-,
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Abstract

The measurements of the magnetic critical current density and resistivity of
high Tc superconductor Y,Ba,Cus0;.y were made at 30K and in the range of 80.160K
., respectively, X-ray pellet diffraction and IR transmittance measurements were
carried out at room temperature, The samples in which Y is replaced by Sm were
prepared by solid state reaction The superconducting transition temperature T¢
near 93K did not change significantly with the substitution content, The X-ray
diffraction analysis indicates that the samples have a single orthorhombic
phase From the infrared transmittance measurements many sharp peaks were
observed in the range of 472, 78-618 53cm™! It indicates that unusual low-lying
plasmalike edge and low energy electronic excitation exist, The values of
magnet ic critical current densities were in the range of 10°~10%A/cm? From the
observation of no significant change in T, with magnetic rare earth
impurities. it could be concluded that Y plays no crucial role in the high T,
superconduct ing mechanisms in the 123 phase
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Table 1, Infrared absorbance of samples
as a function of theirCu(1)-0(4)
stretching mode,

X Tr(AY* To(A)** Cal(A)***
0.0 0.257 0.014 0.243
0.2 0.250 0.047 0.203
0.4 0.262 0.007 0.255
0.8 0.398 0.118 0.280
0.8 0.412 0.111 0.301
1.0 0.407 0.093 0.314

= Tr(A): A Sajo} oigh F43L.
xx Tp(A): baseline $2ho} thed F4-3k.
s Caltd): 2738 2 Fa3h.

15 %% AARFUE 24

T4 JdAAF D5 J.= ZFC{Zero Field
Cooling) 8toll A} 4et 2} H-g o] g3t &3
P, Ve ARArt FAdle AFE 9
ARF (I 2 Aty #4 A AF5EEE
ARstdt 2h7L 77K LR SmEx
of ME ¥ UdAHNF T ¥ E vy
Walth 4 dAAF UE J = 89 ¥
3lol] ohe} 43, 3~123, 9A/cm?H Yot 2ok,
™8 77K &xolM A7Fel w3l
g 5% dAFAFEZY HFE Jehiy

Transport Je (A/cm?)

Transport Jec (A/cm?)

-193 -

130

30 1 1 5 1
0.0 0.2 0.4 0.6 0.8 1.0

X (mole fraction)

Fig 7. The variation of transport criti-
cal current densities at 77K as a
function of Sm concentration x in
Y:.«Sm,Ba.Cu;30;-,.

0 0.3 0.5
Applied field (KOe)

Fig 8 Transport J. at 77K versus applied
magnetic field for Y,.,Sm,Ba,Cus
07.y.

o}, 4714 27|23 Helmholiz coil& o] &
sto] 748t MR E BAE golth A A
F7tA AN bt o4 dAHNFTEEY g
A2 F23 A sE) ol ggto)
ARAFLEr) PA8E o)8:
PAH N oA YAHF
Al ot EE Eo

5% o
A BH}
QA o
FHAE £4 AADRE



L& ZUEM Vi S0Ba:Cus0r., o HeH THgH 373

Robd = AfE At B YAH] 2
A=A o}y 7] Wil bulkd e %A
Zie FES 24 JES F¥y 9w
2 AZT 8yt f22 HREEs vu

2o AANFAME wadsA Wales Ao
o & 2AEAS RDgE & o)A
(anisot ropy) #2344 44 Z ol(coherence length)
7t AR AR YRERERE golold
o A3t 8318 gl AsME AANH, 27
A EE 23 9Ye AHEEd oEd ne
2FAZAE YIS 2AST graing =4

¥ gdast ok Ado
3.6, A3 YAXFEE £4

3-9E 10 0ey A7 3}M 22 o

(a)
~
o
A
=]
a
5]
=
PRI 7. 3 DU SR TGO S W S S FENEE SN SHE D S S
r (b)
L
— o
Kot L
3
g ° 3
<
=
—1.5-
-3.8 PR N W SAPI DAY TS PR S VY W ST S W |
L
i (c)
- B
ol 3
~
g -
[3) ]
et -
=
-1.0
-2.2 DY S S N U O DA T N PR YT S W B S W Y
-16 -8 0 8 18

H(KOe)

Fig10. Magnetic hysteresis curves at 30K up to the maximum external

Al FY AT
0.005
!
(B=10G | .
3 1
E’-ﬂ ;nTozl
é ——
2 smQ.4
%-o.ms = sm0.6
X / —=—
sm0.8
/ o8
— sm 1.0
0'02520 40 60 80 106
Temperature (K)
Fig, 9. Magnetic moment as a function of
the temperature at 10 Oe,
5 L
N |
g
8 0
= 5
-1.0F
—-2.5
)
~
2 o
2
x -
-1.8}
I
_3.2 & A s L s L y ] Ad_ A A i A1 L
1 1 ()
a -
~
3
2 0
=
—10F
—2.9 U S T TS S W W T S R S ST Y W Y {
-16 ~8 ] 8 18
H(KOe)

field of 16KOe for Yi-xSmxBazCu3z0r-y, ({(a)x=0.0,(b)x=0.2,
(c)x=0.4, (d)x=0.86, (e)x=0.8, (f)x=1.0).

—-194 -



ANEAAE SR A5 A A 25 19929 69

2
N
Rl
rE.

E JHojt} 0|2 HE de
a4 AL R Ao B \Sm
o+ 2P10L +1. 6T A7) o Y ‘
Aol z7lelqd FHMo g flux pi-
] 2)gt jrreversibledt AL & H
o1 glrd o] Tl MY AHQA FIle] B
e AHe RS Ho o2 7}@5]'9&9‘
o T3 Ho & X #%%e  WHileget
260~825 O Aol AU, ¥t} A QA 23}
£ -0.03907 - -0, 01170emu/cm30e s € ol
AR -4nM/Hell Q8 A FAHE ez
T4 4e g4 WiAAdez 2E JUE
%9 14 749, 1%0 U3t o)4 e GgEL
E20] JYERUSITH

o
tle rlo

b

b
-{) (o

¥
o

2. o 1 .
ol

o o
JR

ning
z

w
(=]
Y

.

Upper critical field (KOe)
S
]

-
Qo
¥

Table 2. Magnetic parameters in Y,.,Sm, .\
Baz(:ll307-y °. '

X Her -N Depsity -x Xxp.d
(De) (emu/g) (g/ca?) (emu/cn30e)

I I 1

. R
0.0 750  3.44329 3.9026 0.01792 22.5 87 88 89 90 91 92 93 94

0.2 825 2.73825 31.8873 0.01290 16.2

0.4 651 1.86813 4.0780 0.01170 14.7 Temperature (K).

0.6 607 2.05150 4.3311 0.01463 18.4

0.8 499 2.35570 4.5415 0.02144 26.9 )

1.0 260 2.07797 4.8891 0.03907 9.1 Fig, 11. Temperature dependence of

the upper critical field
for Y,Ra,Cus0;., .
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