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Cr- and Mn-based superconductor?
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1st order AF transition of CrAs 

Helimagnetic structureOrthorhombic MnP‐
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Earlier high pressure studies and motivation
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High-quality CrAs single crystals are important
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HP measurements on the CrAs crystals

Piston‐cylinder cell
Pressure manometer: Pb

Resistivity Ac magnetic 
susceptibility

Pressure manometer: Pb
P(kbar) = (7.2‐Tc)/0.0365

 Pressure medium:      
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Pb CrAs
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Discovery of P-induced SC in CrAs
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Bulk SC evidenced from ac susceptibility  
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T-P phase diagram of CrAs
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A2Cr3As32 3 3 
(A=K, Rb, Cs)

(G. Cao, Zhejiang Univ.)
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SC sensitive to disorder
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Coherent length vs Mean free path
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Neutron scattering： Phys. vs Chem. P
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Inelastic neutron scattering
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300K

P6%
50K

CrAs
100K

NNN AFM correlations



Evidence for quantum criticality: Enhanced m*
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Evidence for quantum criticality: nFL
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Further evidences for quantum criticality
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Mn-based superconductor?

Nat. Comm. 5, 5508 (2014)

SC

Mn-based superconductor?



Strategy
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Physical properties of MnP at ambient pressure
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Earlier high-pressure studies

J. Solid State Chem. 4, 391 (1972)

30 50 kb S lid PTM30‐50 kbar: Solid PTM



HP techniques with extended pressure capacity
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Kitagawa, JPSJ (2010)



R(T) @HP: Cubic anvil cell
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 P suppresses the magnetic transition;
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R(T) @ HP: Opposite anvil cell
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T-P phase diagram of MnP
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Signatures of AFM QCP
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Conclusion and outlooks
 P induced magnetic QCP is an important approach to P‐induced magnetic QCP is an important approach to 

search for unconventional SC, e.g. CrAs and MnP.
 Expected to have more Cr‐ and Mn‐based SCs . Expected to have more Cr and Mn based SCs….

 Open questions: What is the specialty for the helimagnetic 
QCP?  Can we also realized SC in other helimagnets: FeP, 
FeAs? Nature of the AFM order in MnP?


