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Experiments around Quantum
critical Point in Ce-C I

Yang Jinhu (1/1~3/31, 2008)

¢ Quantum phase transition in heavy fermion
antiferromagnetic Celn,

* Layered structure compounds SnSe, and MoTe,

Quantum phase transition in heavy fermion antiferromagnetic Celn,

J.Alloy.Compds. 408-412 27 32006)

Phy.Rev.Lett. 99 056401(2007)
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A change of the Fermi surface from 4f-
localized to 4f-itinerant

oceurs when pressure crosses the P, ~2.5Gpa

Quantum phase transition in heavy fermion antiferromagnetic Celn,

Physica B 312-313 406 (2002) ‘

The similarity of structure between Celn; and CePt,Si

> Some broken inversion superconductors:
CePt,Si, Cd,Re,0,, Ulr, CeRhSij CelrSiy ,
LasB,Cg, and Mo,P
CePt,Si: Heavy fermion superconductor:
Phys.Rev.Lett. 92 027003

Ty=2.2K,T=0.75K

Quantum phase transition in heavy fermion antiferromagnetic Celn,

»if boron or carbon can be inserted into the body of

the Cu;Au structure , it may change the electron structure as
well as the magnetic properties of this system. Campared with
Ni;Al ,when carbon is inserted into the structure, there is a
strongly hybridization between C p band and Ni d band which
can depress T of this sysytem . it is reasonable to expect
similiar phenomenon occurs at certain content of carbon or
boron in Celn; .

»Due to its large radius of silicon if can be inserted into the
structure, it may change the symmetry from Cu;Au structure
into another one for example:CePt;Si . It may give rise to some
unexpected phenomenon.




Superconductivity in layered structure compounds

Nature 392 580 (1998)
Phy.Rev. 13 3843 (1976)
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Superconductivity in layered structure compounds
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SnSe, is a semiconductor

SnSe, {Con-CsHy)y}oy Te=8.3K
Inorg.Chem.34 4287 (1995)
Plastic superconducting polymer
NbSe,+ploymer
T=7K
Chem.mater 9 875 (1997)

Superconductivity in layered structure compounds

Nature physics 2 548 (2006)
Cu,Tise,

The structure of SnSe, and MoTe,

SnSe, P-3m!
SnSe, P-3m MoTe,P121/ml MoTe,P63/mme
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Research on layered structure compouds SnSe, and MoTe,
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Research on layered structure compouds SnSe, and MoTe,
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Research on layered structure compouds SnSe, and MoTe,

J.Alloy.Compds 442 216 (2006)

MoTe, is a semi-metal

Layered structure compounds SnSe, and MoTe,

It is easy to intercalate guest into the compound with layered
structure which has only Weak Van der waals intercaction
between two layers.

»>Superconductivity in layered structure compound may have sth
in common.

»SnSe, has the similar structure as TiSe, which shows
superconductivity when Cu intercalated into the two Selenium
sheets. The superconductivity occurs at the side of disappearance
of CDW .

»SnSe,{Co(m-CsHy),}; T.=8.3K, using Fe(n-C;H;), or other guest
may also introduce superconductivity in this system.

»MoTe, has a layered structure and shows metallic conductivity .
> At present, there are few study on the intercalation of SnSe,

or MoTe,.

Preparation of samples

»Using Arc-melting method to prepare polycrystal Celn,X
compound, X=Si,C and B.

if time permits,using flux method to grow single crystal
of Celn;X.
» Using solid state reaction to prepare poly crystal SnSe, and MoTe,

Trying to grow single crystal of SnSe,and MoTe, by chemical
vapor transport.

> Intercalating guest into SnSe, and MoTe,.

measurements

»Using XRD to check the structure of the compounds

»Using SQUID to measure the magnetic properties of Celn,X

»Using PPMS to measure the resistivity of the compounds

Ce,Y,In,experiment analysis

*XRD
*Susceptibility

*High magnetic filed M-H

XRD pattern of single crystalline Ce, gY, ,In;




| Susceptibility of Ce, Y,In,
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Conclusion

*XRD and EDX pattern shows the sample is single crystalline,
*Susceptibility of Ce, Y, In; indicates T, will vanish at about
x =0.38 which is the antiferromagnetic quantum critical
point.

*High magnetic field M-H curve also shows something
interesting when Y substitute for Ce. The changed slope may
have relation with 4f electron and RKKY interaction of the
system.




