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Crystal structure of Eu,Ba, ,Fe,As, (122)

c=1.3212 nm

0.318 nm

a=0.3909 nm

Eu,sBaysFe,As, T.<32 K



Crystal structure of KFe,Se,

The superstructure of K, ;-,Fe; s;Se, from the [001] direction in the V5 x 5 x1
supercell: fully occupied Fe sites decorated with ordered vacancy sites.
P. Zavalij et al., ArXiv:1101.4882 (2011).
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Fermi surface of K, Ba,_[Fe,As, from ARPES

OPD x=0.4; 37K
OVD x=0.7; 26K
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Schematic ARPES diagram summarizing the electronic band
structure of K, gFe, ;Se,
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T. Qian et al., arXiv:1012.6017.






Temperature dependence of the p,,(T), of K, ;Ba, ;Fe,As, and

K 033Bag ¢, F€,AS, single crystals in zero magnetic field.
Inter-sheet umklapp e-p scattering
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H. Wilson, Proc. R. Soc. A, London 167, 580 (1938).

V.A. Gasparov et al., JETP Letters, 93, 26 (2011).



Resistance (Q)

Electron transport propeities of Ba, (3K 35Fe,AS, under pressure up to 15 kbar
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S. Arsenijevic et al., to be published



Electron transport properties of K, gFe, ¢Se,
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Temperature dependences of: (a) resistivity and (b) dc susceptibility



L. Li et al., Pys. Rev. B 84, 174501 (2011).

Electron spin resonance in K,Fe,.,Se,
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The TDO frequency, susceptibility and the resistance of (a)
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V.A. Gasparov et al., JETP Letters, 93, 667 (2011)



Experimental setup for K, gFe,Se,
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Field dependences of the TDO frequency shifts for
Eu, K, :Fe,As, single crystal
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(a) Magnetic fields applied along the c direction and (b) H//ab direction

V.A. Gasparov et al., PRB 87, 094508 (2013)



Field dependences of the TDO frequency shifts for
Ba(Fe, o3C0, o7)-AS, single crystal
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Field dependences of the TDO frequency shifts for Ba(Fe, 43C0, o7)-AS, for
magnetic fields applied (a) along the c direction and (b) parallel to the ab plane.

V.A. Gasparov et al., JETP Letters, 93, 667 (2011)
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10 20 30 40 50

10 20 30 40 50
Magnetic Field (T)

60

TK (b)
29
28 1.05
27 N
26 §1.oo
25 \g\ 7020 30 40 50 ] 17
24 §0.95_ 15
23 =3

E090:- 11
19 | 695
19 0'85-Illl'l"I:lcznl.l.l.l.l'l4.2
17 0 5 10 15 20 25 30 35 40 45 50 55 4

Magnetic Field (T)
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(a) along the c direction and (b) a,b direction. Inset — similar data for K, gsFe; g3Se..

V.A. Gasparov et al., PRB 87, 094508 (2013)






Temperature dependence of magnetic penetration depth Iin

Rb, sFe,Se, single crystal
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Temperature dependence of H_,(T)
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Temperature dependences of the H_,(T), for (a) K, g5Fe, g3Se, (red circles), K, sFe,Se, (squares) and (b) Eu, :K, ;Fe,As,
for H || c and H || ab. The lines show the dependencies including Pauli pair breaking: solid one with o(T) and dashed -
a=const. The solid curve in (a) for H//c is a two band fit with n» = D,/D; = 1.0. The dotted lines indicate the temperature
dependences according to the WHH model.

We obtain £2(0) =./¢,/22H *c; =2.83nm and &£°(0) =4, 127E%°H **°c; =1.2nm for K, zFe,Se, ,
and &,,(0) = 2.1 nm and £,(0) = 1.36 nm for Eu, K, sFe,As,

V.A. Gasparov et al., PRB 87, 094508 (2013)



Orbital and spin pair breaking in H_,(T)
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Two gap Gurevich model of H_,(T)

¢OkBI g c c c
0) = ¢ e — — -
H.,(0) 1124 DD, xp(2) g — complicated function of the matrix:

Ay = ACP) - the matrix of the Coulomb pseudopotential
Aen) . electron—phonon coupling constants

at A, = Ay; = 4y, = 441 = 0.5, H_,(T) follows Usadel equation

2Int+U(h)+U(#h)]=0

t=T/T;, h=H,DW2¢.KgT;
U(X)=H1/2+x) — ¥ (1/2); ¥ (x) — the digamma function;
n=D,/D,; D=Iv/3 — the electronic diffusivities

D, ~ — 80K =1.22cm?/sec, D, =0.12cm? /sec
Z2hdH _/dT



CONCLUSION

We find that p(T) of 122 superconductors is due to intersheet umklapp electron-
phonon scattering between light electrons to heavy hole sheets.

We find that the resistivity of K, g;Fe; g;Se, in zero field may have AF transition.

We studied H,(T) in single crystals of hole- (Ee, ;K sFe,As,) and electron-doped:
K, sFe,Se, superconductors In pulsed magnetic flelds up to 5/T.

For hole-doped Eg, Fe,As,, we can account for the temperature dependence of
H,, (T) with sllghtl dﬁ)‘? rent flttlng parameters, namely, the Pauli-limiting field H®,
=714 T and Ha> =86T for H || c and H || ab, respectively.

For electron- doped KFS, the data support a a single gap Pauli scenario for H || ab
too.

At the same time, H_,(T) for K, ;Fe,Se, at H//c is due to two gap model with one
order difference of tﬁe dlffuswltles for different sheets of the FS.

We obtained three times different coherence length: &°(0) = 2.83 nm versus &(0) =
1.2 nm for K, gFe,Se, and &°(0) = 2.1 nm versus &(0) = 1.36 nm for Ee, K, sFe,
As, These estlmatlons are larger then the thickness of superconducting layers: 0.32
Am — 3D superconductivity.




