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Cr- and Mn-based superconductor?
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1st order AF transition of CrAs 
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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 
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Discovery of P-induced SC in CrAs

#6 RRR 240
2.0

1.5

m
)

1 bar
6.97 400

1 bar
1.73 kbar

#6  RRR =240

1.0

0.5 
(


 c
m

2.01

3.28 
4.47

(b)300
3.15

0.0
3.02.01.0

T (K)

(b)300

200(


 c
m

) 4.06

4.98
T (K)200

100

 
(

5.75

6.97

1.5

1.0cm
) 21.37

9.50

15.0218.55

100

(a)
0.5

0 0

 
(


 

8.30

9.50

10.88 (c)
0

3002001000
T (K)

0.0
2.01.51.0

T (K)

10.88



Bulk SC evidenced from ac susceptibility  
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T-P phase diagram of CrAs
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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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Evidence for quantum criticality: Enhanced m*
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Evidence for quantum criticality: nFL
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Further evidences for quantum criticality
2 0

T (K )

2.0

1.5

1 0
 c

m
) (f)

CrAs1-xPx

0.045

0.07
x

40

m
ol

K
2 )

(h)
0.0450.05

      0.2

x

1.0

0.5-
 0

 (


0.0

0.03
0.2
0.04 20

0

C
/T

 (m
J/

m

2

CrAs1-xPx

0.0
0.03
0.040.1

0.0

100806040200
T2 (K2)

0

6040200
T2 (K2)

( )
20

700

600

500

   CrAs1-xPx
 x = 0.00
 x = 0.03
 x = 0.04

0 045

30

20


(m

J/m

20

15

10
 c

m
K

-2
)

A

500

400

300 
(


 c
m

)

 x = 0.045
 x = 0.05

20

10

m
ol K

2)

10

5

0

A
 (1

0-9


(g)xc

A
 

 

200

100

0

0.200.150.100.050.00
x in CrAs1-xPx

0
 

0
350300250200150100500

T (K)



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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R(T) @HP: Cubic anvil cell
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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?


