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Outlook

• High-Magnetic Field Properties: H || c

• (H,T)-phase diagram (H || c) of URu2Si2

• Angle dependence of the magnetoresistivity

• High-field quantum oscillations:

    H || a, up to 80 T

    H || c, FS modification inside the “hidden-order“
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H1, H2, and H3 : magnetic transitions

Hρ,max
LT = low-temperature crossover

H0 = destruction of the “hidden-order” phase

    Hρ,max = high-temperature crossover 
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High-Magnetic Field Properties (H || c)



High-Magnetic Field Properties

Tχ,max = low-field crossover scale controlled by intersite electronic correlations

TPPM = temperature scale of the polarized paramagnetic regime

High-Magnetic Field Properties

TPPM = temperature scale of the polarized paramagnetic regime
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(H,T)-Phase Diagram
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 Inside HO: magnetoresistivity governed by an orbital contribution

TK
KRRR

0)2(
)300(

ρ
ρ=



0 10 20 30 40
0

200

400

600

sample #2, 
RRR = 225

H  LT
ρ ,max

Hkink

ρ x,
x  (

µΩ
.c

m
)

µ
0
.H  (T)

100 mK

1.4 K

URu2Si2
H || c

1.4 K

100 mK

sample #1,
RRR = 90

(H,T)-Phase Diagram

 Anomaly at 23 T?

See also:

Malone et al., Phys. Rev. B (2011)

 Inside HO: magnetoresistivity governed by an orbital contribution

[Shishido et al., Phys. Rev. Let. (2009)]
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Angular dependence of the magnetoresistivity

II)  H || c  →   H || a
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Angular dependence of the magnetoresistivity
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Angular dependence of the magnetoresistivity

[Aoki et al., J. Phy. Soc. Jpn. (2012)]
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Quantum Oscillations: H || a
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Quantum Oscillations: H || a
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Quantum Oscillations: H || a
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Quantum Oscillations: H || a

[Hassinger et al., PRL (2010)]
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Quantum Oscillations: H || a

[Hassinger et al., PRL (2010)]
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Quantum Oscillations: H || a

[Hassinger et al., PRL (2010)]

Light mass branch (m* = 1.5∗me) survives up to 4.2 K
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“hidden order“ : 0 – 35 T
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[Altarawneh et al., Phys. Rev. Lett. (2011)]

[Aoki et al., J. Phys. Soc Jpn. (2012)]
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Conclusion

 (H,T)-phase diagram (H || c) of URu2Si2

 Angle dependence of ρx,x : transition fields follow 1/cos(θ)-law,

              observation of Hkink in magnetoresistivity

 High-field quantum oscillations:

    H || a: new light mass frequency above α

    H || c: Fermi surface modifications inside the “hidden-order“

Scheerer et al., J. Phys. Soc. Jpn. 81, SB005 (2012).

Scheerer et al., Phys. Rev. B 85, 094402 (2012)
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High-temperature scales Tχ,max and  Tρ,max controled 
by same phenomenon: 

Onset of antiferromagnetic correlations

- Lead to the critical area (H1, H2, and H3)

- Precursor of the “hidden-order” phase.

( H,T ) Phase Diagram: Conclusions
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