Critical currents and vortex-glass behavior in
Ba(Fe,Ni),As, single crystals.
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Different families of Fe-based superconductors
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Figure 1. Crystal structure of the four categories of iron pnictides (2) ‘11117 type (b} *122” type (¢} 1117 type (d) *11” type.



Temperature dependence of ac-susceptibility Ni-doped 122
single crystals
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Bulk magnetization vs magnetic field Ni-doped 122 crystals
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Bulk magnetization vs magnetic field Ni-doped 122 crystals

BaFe1_9Ni0_1Asz; H// c
5F .
- 0k il
-
(())
-
S J 15.0K
13.0K
10.0K
10l 42K |
-15 -10 -5 0 5 10

15

J.=20AM/a(1 — a/3b)
AM = Mgown — Mupr

M = M, + Aexp(C X H)



Magnetic phase diagram of Ni-doped 122 single crystals from
M(H) measurements
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Critical current of Ni-doped 122 single crystals
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Scaling of normalized pinning force vs reduced field in Ni-
doped 122 single crystals
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Data for single crystals of 122 family of different compositions
with around optimal doping level
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Comparative study of magnetic phase diagram of hole- and

electron doped 122 single crystals with close T, values
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Comparative study of critical currents of hole- and electron
doped 122 single crystals with close T, values
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Resistive transition of BaFe1.gNio.1As single crystals in
magnetic field
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Resistive transition of BaFe1.9Nio.1As single crystals
in Vogel-Fulcher coordinates
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Resistive transition of BaFe1.86Nio.14As single crystals
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I-V curves of BaFe1.9Nio.1As single crystals
near vortex-glass melting temperature
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Magnetic phase diagram of Ni-doped 122 single crystals from
R(T) measurements
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Conclusions

For Ni-doped samples we observed critical current density exceeding 10® A/cm? at low
temperature suggesting strong intrinsic pinning in these samples.

For Ni-doped samples and for H//c-axis field orientation, the curves of normalized
pinning force f, = E,/F*** vs h = H/H;;,., measured at different temperatures fall in a

single curve with peak position h;,,, = 0.33 for BaFe g¢Ni, ,As, crystal and hp,q = 0.4

for BaFe, \Ni, As, sample indicating single dominating normal point pinning
mechanism.

In the H//ab-planes geometry where shielding current consists of two components
parallel and perpendicular to the c-axis f, (h) curves show no scaling.

. Critical current density of BaFe, \Ni, As, crystal exceeds ] for Ba,¢ K, ,cFe,As, at fields

below ~1T. With increasing field difference between ], values for BaFe, \Ni, As,and

Ba, ¢, K, ;6Fe,As, crystals rapidly decreases, thus, demonstrating higher critical currents

in Ba,, K, ,cFe,As, samples in strong magnetic fields above ~10-15T.

. Temperature dependence of the resistance as well as [V-characteristics may be
described within vortex-glass model.
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Thank you for your attention!



