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Table 1 Nominal Ru concentration, the actual Ru concentration determined by EDS analysis, and critical temperature from

resistive transition for the Ba(Fe1-xRux)2As; single crystals

Element composition/at%

Nominal Actual doping/

Sample doping/at% Ba Fe Ru As at% Tsow /K TJ/K
1 0 19.8 40.0 0 40.2 0.0 137.15
2 7 20.3 36.9 2.8 40.0 7.1 112.43
3 10 20.3 36.1 3.9 39.7 9.8 97.33
4 16 19.7 33.9 6.3 40.1 15.7 66.70
5 20 20.1 31.7 8.3 39.9 20.7 53.42 18.72
6 25 19.9 30.0 9.9 40.2 24.8 32.05 20.55
7 30 20.3 271.7 12.1 39.9 30.4 22.61
8 35 20.1 26.4 13.6 39.9 33.9 20.55
9 40 20.0 23.0 17.0 40.0 42.5 7.2
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Abstract: Single crystals of Ba(FeixRux)2As, were grown out of self flux using conventional high-temperature solution growth
techniques, and a T-x(0<x<0.425) phase diagram was summarized using the data derivated from temperature dependent resistances. The
longitudinal in-plane magnetoresistance (LMR) has been measured on different superconducting Ba(Fei-xRux)2As; single crystals. For
all the samples, a negative LMR is found in the paramagnetic state whose magnitude increases as H? and the suppression of spin
fluctuations by the applied magnetic field could account for this minus LMR. The temperature dependent LMR coefficient curves are
found to shift down systematically with the increasing doping level x, which shows the detailed procedure of suppression and the
existence of drastic magnetic fluctuation in the underdoped samples. The analysis of its T dependence in an 2D itinerant nearly
antiferromagnetic metal model evidences that the mode coupling coefficient a(T) exhibits a qualitative change of T variation with
increasing Ru content. The latter occurs exactly at quantum critical point (QCP) where the antiferromagnetic ground state is completely
suppressed, indicating the change of interaction between the conduction electrons and the fluctuating magnetic moments. LMR
provides a powerful tool for studying the coupling effect between the charge carriers and the spin degrees of freedom in such iron
pnictide materials.

Key words: iron-arsenic compound; longitudinal magnetoresistance; itinerant electrons; spin fluctuation
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