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1. Josephson effects 



DC Josephson effect 
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AC Josephson effect 

V = Φ0 ∙ f 
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DC SQUID 
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Corner junction Π-SQUID 
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Intrinsic Josephson effect 

H. Nakamura et al. 
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Main aims 

• Realization of working types of tunneling and 
Josephson junctions  

• Experimental verification of Josephson effects 
in the iron pnictides 

• Comparison of main characteristics to 
conventional Josephson behaviour 

• Determination of main parameters and 
dependencies incl. pairing symmetry 

• Theoretical foundation and modelling 
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2. Status of pnictide Josephson junctions  
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Corner junctions (d-wave) 

ArXiv: 0812.3295 (2009) 

 

Up to now unpublished 
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 Nature Physics 6 (2010) 260-264  
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Planar hybrid SNS‘ junctions  



Hybrid edge-type junctions  
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Grain boundary Bicrystal junctions 
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[ Katase et al.] 

measurements on bicrystals 

of MgO (open symbols) 

and LSAT (closed symbols) 

Ba-122 
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First SQUID 

[ Katase et al.] 
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c c 
a a θ 
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K. Iida et al. 

Appl. Phys. Lett. 95 (2009) 192501 

• STO is a better substrate material 

MGO 
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• Substrate material: [100]-tilt SrTiO3 

• MgAl2O4 buffer (10nm) 

• Fe buffer layer (20nm) 

• Ba(Fe0.84Co0.16)2As2 (100nm) 

T. Thersleff et al. 

Appl. Phys. Lett. 97 (2010) 022506 
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• I-V curve with RSJ-Fit 
(fitted as in P.A. Lee, J. Appl. Phys. 42 (1971) 325-334) 

Asymmetric 

Excess current Iex 

 

 

 

 

 

• ICRN products: 

19.9 µV (incl. Iex) 

6.3 µV (corrected) 

 

 

• Corrected jC of 6.8 *104 A/cm² (bridge width 14µm) 
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temperature dependence 

• Almost linear decrease of the critical current 
(after IBE treatment to remove gold shunt) 

 

• Very small IC 
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• Fraunhofer-similar pattern 

 excess current 

 asymmetric 

 

 

 

 

 

magnetic field dependence 

 

• Long junction? 

• Influence of Fe- 

 buffer layer? 
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• No Supression of IC, no Shapiro steps 

 

 

 

 
microwave irradiation studies 
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• Samples are shunted through gold cap layer 

 IBE treatment influences BGB dramatically! 

 gold etching rates are being examined 

 

• Samples are shunted through iron buffer layer 

• Unknown magnetic influence of iron thin films 

 not avoidable on STO substrates 

 CaF2 substrates/substrate coatings are promising 
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H. Nakamura et al. 
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Intrinsic JJ ? 
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 γ = 5 
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[ Hosono ] 38  



Status:Pnictide JJs  

[ P. Seidel, Supercond. Sci. Technol. 24 (2011) 043001] 
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4. Corner junctions and SQUIDs 

40  



Test for extended s-wave 

• No combination of tunneling directions 
(a and b equivalent) 

• Specular (infinitely thin) barrier can give 
no result (all wavevectors contribute) 

• Thick barriers ! (tunneling normally to 
interface is prefered!) 

• 1) Angles of about 30 degrees 

• 2) Corner junction with different barriers 
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Layouts for phase-sensitive  

corner junctions 

Döring et al. Phys. Proc. 27 (2012)  296 
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New proposals by   

Golubov & Mazin 
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New proposals by   

Golubov & Mazin 
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