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11
e.g. FeSe
Temax = 15K

K.-W. Yeh et al., Europhys.
Lett. 84, 37002 (2008).

111
e.g. LiFeAs
Te max = 18 K

X. C. Wang et al., SO
State Commun. 148, 53§
(2008).

22
e.g. BaFe,As,
Te max = 38 K

M. Rotter et al., Phys. Rev.
Lett. 101, 107006 (2008).

LaFeAsO
, =96 K

Pang et al., Europhys.
. 83, 67006 (2008).

most extensively studied

AFe,As, > A =Ba, Sr, Ca, Eu

* large, high-quality single crystals available

« control substitutions: model systems
» A = Ca: high sensitivity to pressure
—> pressure tuning

09.10.2013

., Science 329, 824 (2010).
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Phase diagrams NIV ERSITAT
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S. Nandi et al., Phys. Rev. Lett. 104, 057006 (2010)

homogeneous coexistence of SC and AFM: competing for the same electrons
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Phase diagrams & pairing symmetry e S
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Lett. 101, 087004 (2008). x
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Kontani and Onari, Phys. Rev. o
Lett. 104, 157001 (2010). B
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Yanagi et al., Phys. Rev. B 81, x

054518 (2010). Fernandes et al., Phys. Rev. B 81, 140501 (2010).
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So far: phase diagrams T vs. x [ L S B R B

iImplying effects of disorder,
Inhomogenities etc.
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S. Nandi et al., Phys. Rev. Lett.

104, 057006 (2010).

- P — studies provide more direct information
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N. Ni et al., Phys. Rev. B 78, 014523 (2008).

* strongly coupled transitions at T, =T, =170 K
* hysteresis of several K
= first-order phase transition,
cf. 2"d order phase transition in Co-doped BaFe,As,

09.10.2013



Sensitivity to pressure & non-hydrostatic

conditions
oil pressure cell <
SC
300 - | | |
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rombic 8 = 5%
TCT
| aeuSC? .
0 ] 10 15 20
P (kbar)

M. Torikachvili et al.,
Phys. Rev. Lett. 101, 057006 (2008).
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helium pressure cell

>
no sc
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Q
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W. Yu et al., Phys. Rev. B 79, 020511 (R) (2009).

= Solidification of oil: Strain-stabilized SC due to non-hydrostatic conditions

09.10.2013
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Helium as pressure-transmitting medium NIV ERSITAT
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CaFe,As, : Role of annealing and Co-substitution  PNVERS

New approach: growth of crystals out of FeAs-flux
S. Ran et al., Phys. Rev. B 83, 144517 (2011).

—thermal treatment: annealing (quenching) at T,,,,., (< solubility of FeAs)

low Tynneal high Tonneal
cecceecccsens
. | BN BN BN BN NN BN BN NN BN BN O NN |
| BN BN BN BN NN BN BN NN BN BN O BN |
° :E/V.:::::::::
® L BN BN OB M I BN N OB N O

AN

FeAs-inclusions

2 Tonea = 350°C: strain-free crystals

—> speculation: T,,,., = hydrostatic pressure in CaFe,As,
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NIV ERSITAT
SC achieved by Co-substitution & annealing
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S. Ran et al., Phys. Rev. B 85, 224528 (2012).

Is there a T, < P analogy ?
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E. Gati et al., Phys. Rev. B 86, 220511(R) (2012).
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Ca(Fe, C0,),AS,, X =0.028, T, . = 350°C UNIVERSITAT
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Ca(Fe,,Co,),As,, X =0.028, T_cq = 350°C
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Ca(Fe, C0,),AS,, X =0.028, T, . = 350°C UNIVERSITAT
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Ca(Fe,,Co,),As,, x =0.028, T,...., = 350°C UNIVERSITAT
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Ca(Fe, C0,),AS,, X =0.028, T, . = 350°C UNIVERSITAT
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Ca(Fe, C0,),AS,, X =0.028, T, . = 350°C UNIVERSITAT
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* NO coexistence
of o/afm and sc

* Tsy remains 15t order!

* huge pressure coefficient
dT, \/dP = -(110 £ 5) K/kbar !
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Interplay between sc and cT (P ~ 165 MPa)
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* T.;°°° line truncates T, line
at critical pressure 165 MPa

* NO coexistence of sc and cT

» experiment limited by
(i) He-solidification
(if) vanishingly small

signal in y

- Use sample with higher
T nneal (Pre-stressed)

first indications for cT-phase
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bulk sc at ambient

Annealing-pressure-analogy ONIVERSITAT
pressure
(Ran et al., Phys. Rev. B 85,
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224528 (2012))
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Annealing-pressure-analogy ONIVERSITAT
' ' — ' ' ' B S.Ranetal.,

150 I x=0.028 - Phys. Rev. B 85, 224528 (2012).
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Summary & implications S i
Co-doped CaFe,As, Co-doped BaFe,As,
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* NON-coexistence «——» 15t order character of phase transition
—> fluctuations important for sc

* no coexistence of sc and cT

* large pressure dependencies - Ca 122 is close to an instability
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* neutron scattering )
* thermal expansion >~ under hydrostatic “He pressure
_
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Thank you for your attention!
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GOETHE
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FeAs-inclusions
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