18 JUN 2003

N
“Wp /NFOR‘““\\Q*
Wingr, g

MAGNETIC STUDIES OF THE EFFECTS OF Pr DOPING
INTO SEVERAL "RE-123" HTSC

Lt.Jg. NIPAPHAT CHAROENTHAI
z

With cnwnliments

oi

..................

....................................................

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF DOCTOR OF PHILOSOPHY
(PHYSICAL CHEMISTRY)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2003

ISBN 974-04-3078-3
COPYRIGHT OF MAHIDOL UNIVERSITY

™
2003
c.9



Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

MAGNETIC STUDIES OF THE EFFECTS OF Pr DOPING INTO SEVERAL "RE-
123" HTSC

Lt.Jg. NIPAPHAT CHAROENTHAI 4337670 SCPC/D

Ph.D.( PHYSICAL CHEMISTRY)

THESIS ADVISORS : PONGTIP WINOTAI Ph.D.(PHYSICS) , I-MING TANG,
Ph.D.(PHYSICS) , RAMANATHAN SURYANARAYANAN, Docteur &s Sciences
(PHYSIQUES)

ABSTRACT

Structural and superconducting properties of RE;.2Pr,CaxBa,CusO07.5 (RE =
Gd, Dy; 0 < x < 0.3) and RE, ,,Pr,Ca,SrosBa, ;Cu;0+5 (RE = Gd, Er; 0 <x < 0.2) high
temperature superconductors have been prepared and investigated. The transition
temperature (T.) of these compounds decreases when Pr and Ca concentration is
increased. At constant Pr and Ca concentration, T, depends on ionic rare earth. The
value of dT.dx in RE;.,Pr.Ca,SrosBa;Cu3O7.5 is higher than in the
RE.5Pr,Ca,Ba;Cus07.5 system. It is presumably due to additional defects introduced
by Sr substitution. For the GdysPro.1Cag.iSrosBa; 2Cu307.5 sample, after heating in
argon followed by oxygen annealing, the orthorhombicity increases accompanied by
10 K the increase in T.. These results show that though the data indicate an ion-size
effect, the T. suppression rate dT./dx depends very much on the heat treatment
adopted to prepare the samples. Recent data obtained on samples prepared under high
pressure by Y.S. Yao and coworkers indeed show that there is no ionic size effect and
point out the role played by defects as originally suggested by Fehrenbacher and Rice.
This would imply that T. suppression behaviour of Pr can be influenced by extrinsic
properties.
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