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Three series of charge-ordered compounds Nd0.5Ca0.5Mn1-xCrxO3 

(NCMCO) (0≤x≤0.05), Nd0.3La0.2Ca0.5-ySryMnO3 (NLCSMO) (0≤y≤0.05) 
and Dy0.5-zErzBa0.5CoO3 (DEBCO) (0≤z≤0.05) ceramics were prepared 
using the solid-state reaction method. For NCMCO series, resistivity 
and susceptibility measurements for the x=0 sample showed an 
insulating behavior and an anti-ferromagnetic (AFM) transition at 
230 K as well as a charge-ordering (CO) transition at 280 K. The 
substitution of Cr induces a ferromagnetic-paramagnetic (FM-PM) 
and metal-insulator (MI) transition as well as gradually suppressing 
the CO state due to weakening of the Jahn-Teller (JT) effect. 
Quenching to reduce the oxygen content of the x=0.05 sample 
caused the MI transition temperature to shift to lower temperatures 
most likely due to oxygen reduction. On the other hand, both 
longitudinal and shear velocities at 100 K increased significantly 
with Cr substitution indicating improvement in elastic properties. 
However, quenching of the x=0.05 sample slightly decreased both 
velocities and related elastic moduli. A step-like longitudinal velocity 
anomaly characterized by a slope change suggests the existence 
of CO state for x=0, 0.02 and 0.05 samples. The step-like anomaly 
shifts to lower temperatures from 266 K (x=0) to 222 K (x=0.05) 
with Cr substitution indicating the weakening of the CO state. 
Absence of the step-like anomaly for the quenched x=0.05 sample 
suggests suppression of the CO state due to oxygen reduction. For 
the NLCSMO series, resistivity and susceptibility measurements 
showed all samples exhibit MI behavior accompanied by FM-PM 
transition where the MI transition temperature, TMI and FM-PM 
transition temperature, TC increased with Sr content indicating 
the enhancement of double-exchange mechanism. Analysis of the 
resistivity change with respect to temperature, dlnρ/dT-1 versus T 
indicates onset of CO state where its CO transition temperature, TCO 
decreased with Sr content indicating weakening of the CO state. On 
the other hand, both absolute longitudinal and shear velocities as 
well as elastic moduli measured at 80 K increased significantly with Sr 
doping indicating improvement in elastic properties. A longitudinal 
velocity anomaly characterized by a slope change around the vicinity 
of TCO was observed for all samples. The longitudinal elastic anomaly 
is attributed to the JT effect of Mn3+ ions. For the DEBCO series, 
resistivity and susceptibility measurements for the z=0 sample 
exhibited an insulating behavior and an AFM transition, TN at 198 
K as well as FM transition, TC at 260 K. Increasing of Er content 
suppressed the FM and AFM state may be due to the increase in size 
disorder arising from the size mismatch between A-site cations. On 
the other hand, both absolute velocities and related elastic moduli 
measured at 210 K decreased with Er content in conjunction with 
the declining in the FM domain indicating a weakening in elastic 
properties. A longitudinal velocity anomaly characterized by a drop 
in velocity upon cooling before hardening with further cooling 
was observed for all samples. This abnormal elastic anomaly can 
be attributed due to JT distortion of intermediate-spin Co3+ ions. 
Analysis of the elastic anomaly using the mean-field theory in the 
NCMCO, NLCSMO and DEBCO series suggests involvement of the JT 
effect which transforms from dynamic to static type with decreasing 
temperature. The elastic anomaly shifted to lower temperature 
from 266 K (x=0) to 222 K (x=0.05) for NCMCO, 222 K (y=0) to 205 K 
(y=0.05) for NLCSMO and 129 K (z=0) to 124 K (z=0.05) for DEBCO, 
indicating a weakening of the static JT effect.

31
Name :
Suhadir Shamsuddin

Title :
Ultrasonic Velocity and Elastic Anomaly in Charge-Ordered 
Nd0.5Ca0.5Mn1-xCrxO3, Nd0.3La0.2Ca0.5-ySryMnO3 and Dy0.5-

zErzBa0.5CoO3 Magnetic Ceramics

Supervisor : 
Prof. Dr. Ahmad Kamal Hayati Yahya (MS)
Dr. Abdel Baset Mohamed El Nabwi Abdel Hamid Ibrahim  (CS)

The purpose of this study was (1) to compare temporal-
spatial gait parameters and axial segmental coordination 
across attentional loading conditions during Timed Up 
and Go test (TUG), and (2) to determine the correlation 
between gait parameters across attentional loading 
conditions during TUG and, level of sensorimotor 
impairment, and functional balance in stroke survivors. 
Thirty stroke survivors participated in this study. 
Temporal-spatial gait parameters (gait speed, stride 
time, stride length, turn time and number of steps) and 
axial segmental coordination across single, dual-motor 
and dual-cognitive task were measured during the 
Timed Up and Go (TUG) test. Researcher further divided 
the TUG test into turning and straight walking phases to 
gain information about whether attentional loading had 
a differential effect on each phase. A repeated measure 
ANOVA and the Spearmen’s rank correlation coefficient 
were used to analyse the data. The temporal-spatial 
gait parameters taken during TUG test was increased 
significantly from single- to dual-task conditions (dual-
motor and dual- cognitive). Attentional loading had a 
differential effect on gait speed measured during the 
straight walking phase of the TUG for both groups (p = 
0.001). Dual-motor and dual-cognitive task conditions 
led to a slower gait speed compared with the single task 
condition in stroke survivors (Both, p = 0.02). However, 
in healthy controls, only the dual-cognitive condition 
led to a significantly reduced gait speed compared 
with single task condition (p = 0.001) and dual-motor 
condition (p = 0.01). Furthermore, dual-cognitive task 
condition led to a significant increase in the time taken 
to complete the 180° turn in both groups. In addition, 
attentional loading had a significant effect on axial 
segment reorientation onset time (p = 0.03), and the 
effect was similar between stroke survivors and healthy 
controls (p = 0.54). However, only dual-cognitive task 
led to an earlier axial segment reorientation onset time 
than single task condition (p = 0.006) in both groups. 
Stroke survivors showed
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