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Abstract 

Colossal magnetoresistance manganites have been subjected to extensive research due to 
their unique magnetic and electrical properties. The physical origin of this phenomenon has 
been attributed to the double-exchange model. However, this double-exchange mechanism of 
carriers between Mn2 

+ and Mn3 
+ ions alone cannot account for all the observed changes such 

as metal-insulator transition in these materials. Other factors include the highly correlated 
nature of the spin, lattice, charge and orbital degrees of freedom. Ultrafast optical techniques 
are powerful probes for investigating the quasi-particle and spin relaxation dynamics in these 
strongly correlated systems. 

Recently, Zhao et. al. [1] reported a re-entrant metal insulator (M-I) transition in single 
crystals of Cu-doped manganites Lal_xPbxMn03 (x = 0.14). The re-entrant M-I transition at 

low temperatures was observed in samples with Cu-doping (y ~ 0.02) and was attributed to 
the charge carrier localization due to lattice distortion caused by Cu doping at Mn sites. 
However, there have been no reports on the effects of Cu-doping on the spin-lattice 
interaction in these materials. 

In this work, we investigate the spin-lattice relaxation and photo-induced magnetization 

dynamics in single crystals of LaJ-xPbxMnJ_y-zCuy03 (x = 0.14, Y = 0,0.01,0.02,0.04,0.06 
and z = 0.02, 0.08, 0.11, 0.17, 0.20) that were grown by the flux melt technique. The 

substitution of Mn sites with a transitional element Cu allows one to study the critical role of 
Mn ions in CMR materials. Transient reflection spectroscopy and time-resolved magneto
optkal kerr spectroscopy have been employed to probe the quasi-particle relaxation and the 
photo-induced dynamics of magnetization [2, 3]. Through comparing these results, the charge 

http:0,0.01,0.02,0.04,0.06


and spin dynamics were independently investigated. The orIgms of the re-entrant M-I 
transition in this novel system were also discussed in light of these new findings. 
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Figurel: Magnetization as a function of temperature for Lao.8J>bo.14MnI-y-z-CUy03 (y = 0.01, 

0.02 and 0.04) single crystals measured at /lOH = 3 T under zero-field-cooled (ZFC) mode. 
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Figure 2: Transient reflectivity measurements at 1.5 eV as a function of temperature for 

Lao.86Pbo.14MnO.87ClIo.o203 
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Figure 3: Spin lattice relaxation times for different Cu-doped samples from transient 

reflectivity measurements at 1.5 eV. The solid lines are estimates of Cm (oc dM2/dT) from the 

magnetization data. 
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