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ABSTRACT

We have studied the influence of gammairradiation on the superconducting
behavior of the Tl ,,Cd, ,.Ba,Ca,Cu.,O,  ,compound. Bulk polycrystalline
samples have been prepared by the solid state reaction process.
Superconducting propertiesand x-ray diffraction (XRD) have studied before
and after gamma irradiation. X-ray diffraction analysis showed that
Tl,.,Cd, ,,Ba,Ca,Cu,0, , compound hastetragonal structure correspond to
the high-T_phase (1223) and low- T _phase(1212) with decreasing of the c-
axis|attice constant, the massdensity, theratio c/aand volume fractionV
1223 by increasing the dose of gammairradiation. The electrical resistivity,

y using the four probe technique, have showed decreasing the transition

temperature T Cgoff)and T from118t0 114 K and 131 to 130.5K, respectively
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due toincreasing irradiation dose. © 2014 Trade Sciencelnc. - INDIA

INTRODACTION

Superconductivity has been discoveredinthe Tl-
BaCa-Cu-O systemwith avariety of transition tem-
peraturesand compositiong4.0Oneof the problemsin
studying the superconducting behavior of these materi-
dsisthedifficulty of obtaining single phase compound.
Partid replacement of TI*inan oxygen deficient TI-O,
layer by cationshaving higher oxideation statesthan Pb™,
Bi*3, Sb* in order toimprovethe stability and to make
the synthesisof single phase material readily feasible™>
9. Irradiation techniques are a powerful tool for as-
sessing theinfluence of defects on superconductors,
becausethey dlow onetoinvestigatethe same sample
prior to and after theirradiation, which excludes prob-

lemsthevariationsof thesample. Inthisstudy, we have
test the effect of gammairradiation on the supercon-
ducting propertiesfor Tl _.Cd, ,.Ba,Ca,Cu,O, .com-
pound, at room temperature by using *¥’Cssourcewith
different irradiated dosenamely, 5MRad and 10 MRad.

EXPERMENTAL

The sampleswereprepared by standard solid state
reaction from the starting materials T1,0,, Cd,O,,
BaCO,, CaCQO, and CuO by two steps. In the first
stepthe powder were mixed and ground in an agate
mortar then calcined at 800 °C for 4 hoursin afurnace
toremove CO, gasesfromthe mixture.The calcined

powder was reground again, then pressed to pellets
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with (1.2cm) in diameter under ahydrostatic pressure
about (11 tong/cm?). Thepelletswerethen put inafur-
nace which has aprogrammable controller for sinter-
ing, and werepresinteredinair at 855-860 **Cfor 12
hourswith arate of 60 °C /h, and then were cooled to
room temperature by samerate of heating. In the sec-
ond step the pellets were reground, repressed, and
resintered in theoxygen (oxygen rate 0.3 L/min) at the
same range of temperature for further heating (12
hours).Finally,some samples have beenirradiated by
gammaray at room temperature by using *’Cssource
withdifferentirradiated dosefor obtainingthreesamples.
The sampleA without irradiation, thesampleB irradi-
ated with dose 5SMRad and the sample C irradiated
with dose10MRad. Thep—T (resistivity vs. tempera-
ture) characteristics of these sampleswere measured
by means of astandard d.c four-probe techniquefor
measuring the critical temperaturesto investigatetheir
superconducting state. Thestructure of the prepared
sampleswasobtained by using X-ray diffraction (XRD)
inarangefrom 20 to 60 degrees. A computer program
wasestablished to calcul atethelattice parametersaand
¢ based on Cohen'sleast square method*®!. Thevol-
ume fraction for each phase (V o) N3 been deter-
mined®. Theexcessof oxygen oontent (0)indl samples
has determined by idometric titration method*?.

RESULT AND DISCUSSION

TABLE (1) shows experimental values of
TC(OFF), sony, 9(0,).a(A°), c(A%), Cla, p,,, Vi, 1y, fOr
Tl,,,Cd, 28Ba?Ca?Cu3 5 ; Superconductor as afunc-
tion of gammairradiation dose. A plot of the normal -
ized resi stivity versestemperature (p—T) behavior for
Tl OszaZCaZCu O, ;compound before and after
gammairradiation |sshown inFigure(1). Asaresult
one can observe

from Figure (2) that the transition temperatures

and 131t0 130.5K, respectively dueto increasing
irradiation dose.
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Figure 1 : The resistivity vs. temperature for
Tl,,,Cd,.BaCaCu,O, , at differentirradiation dose
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Figure2: transition temperatureasafunction of irradiation
dosefor Tl .,Cd, ,BaCaCu0
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Figure(3) showsXRD patternsfor thesamplesA,
B and C. It showsthat all the samples consisted of a
major high-T_ phase (1223) peaksH, minor low T
phase (1212) peaksL, and very small amounts of sec-
ondary phases. In addition the volume fraction V
(1223 ,the massdensity and theratio c/adecrease with
Increasing irradiation doseas shownin Fgures.(4,5,6)
respectively. Fromtheva uesof excessoxygen 6 shown
inthe TABLE (1) and Figure (7) we noted that the
values of oxygen content of the specimens after irra-
diation decrease becauseit acts onthe decomposethe

T ity A T, dECTEBsE from 118 10 114 K bonds in the CuO planes and increasing of defects,
.TABI._Ell :Valuesof T ooy T con), 6(0,),a(A%, c(A%), Cla, p,,, V1,0 fOr Tl .,Cd ,,Ba,Ca,Cu.,O, asafunction of gamma
irradiation dose.
Irradiation dose(Mrad) Teorr(K) Teon(K)  6(0)  aA®) (A% Cla pw (g/cm?)
0 118 131 0229 382 1583 41434 5.584
5 116 131 0237 387 1580  4.082 5.579
10 114 130.5 0248 389 1579  4.059 5571
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Figure 3 : XRD patterns of Tl _.Cd
differentirradiation dose
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Figure5: Massdensity asafunction of irradiation dosefor
Tl,,,Cd,,.BaCaCu0O,
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Figure 6 : Ratio c/a as a function of irradiation dose for
Tl,,,Cd,,.BaCaCu0O,
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Figure7: Oxygen content asafunction of irradiation dose
for Tl,,,Cd, ,.BaCaCu,0, ,
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which decreasesthenumber of holesinthelatticethat
account for decreasing critical transition temperature
T [,

Cc

CONCLUSIONS

In the present study, we haveinvestigated the ef-
fect of gammairradiation on the superconducting prop-
erties of Tl _,Cd,,.,Ba,Ca,Cu,O, ; superconductor,
synthesized by the solid state reaction method. Where
noted from the experimental resultsthat Thetrangition
temperaturesof samplesT and T decreasefrom
11810 114 K and 131 to 130.5 K, respectively with
increasing irradiation dose. Thismeansthat supercon-
ductorssengtivetothegammairradiation, thereforewe
must caution when use the superconductor intheair-

space.
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