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1.1 Edge sharlng cuprate chains
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1.2 The spin-1/2 frustrated chain model
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See: Chubukov, PRB’91 | Vekua et al., PRB’07 | Hikihara et al., PRB’08 | Sudan et al., PRB’08
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‘ Outline

2. Frustrated ferromagnetic chains in LiCuVO,

AFM ],
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2.0 Magnetization curve of LiCuVO,

Can quadrupolar-nematic phases be observed ?

What is the effect of quasi-1Dness ?
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2.1 Below H,=8T

¢ Dipolar long-range order

Model spin-cycloid Ty =2.4K @ g @ O

a . Voo '\ :'
Ferroelectric behavior ; "‘"9—' 3
LR R

See: Gibson et al., Physica B 04 | Mourigal et al. PRB ‘11 | Enderle et al. PRL’10
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2.2 Magnetization curve of LiCuVO,
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2.2 Magnetization curve of LiCuVO,
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2.2 Above HQ=8T

* 1. Dipolar spin correlations become short-ranged

Instruments: PANDA, FRM-II, Munich and IN14, ILL, Grenoble with 15T magnet
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2.2 Above HQ=8T

* 1. Dipolar spin correlations become short-ranged

Dipolar correlations are short-range in
all directions above Hj, at 100 mK
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2.2 Above HQ=8T

* 1. Dipolar spin correlations become short-ranged

Abrupt broadening at H, Dipolar correlations are short-range in
all directions above Hj, at 100 mK
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2.2 Above HQ=8T

** 2. Field-dependence of dipolar correlations
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See: Vekua et al., PRB’07, Sato et al., PRB’09. Magnetization curve: Svistov et al., JETP Letters’11 T =1.3 K
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2.2 Above HQ=8T

“* 3. Spin components involved in short-range correlations

Polarized neutrons, vertical field, 50 mK
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2.2 Above HQ=8T

“* 3. Spin components involved in short-range correlations
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2.2 Above HQ=8T

*¢* 4. Phase-transition evidenced above HQ
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2.2 Summary of our findings

*** Below HQ

1. Dipolar long-range order related to vector-chiral order

2. Incommensurate spin components perpendicular to H

* Above HQ ~8T

1. Short-range dipolar correlations in all directions

2. Driven by quadrupolar-nematic correlations

3. Only involve spin components parallel to H

4, Thermal phase transition
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2.3 Quadrupolar long-range order

“* Quasi-1D system with frustrated interchain interactions
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2.3 Magnetization curve of LiCuVO,
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2.3 A Possible Scenario above HQ=8T

*¢* Role of frustrated inter-chain interactions

J;=-1.6 meV
i J, = +5.6 meV
° - = -0.4 meV

Enderle et al., EPL ‘05

... Qualitative picture using solitons (fermions) ...



2.3 A Possible Scenario ...

*¢* Role of frustrated inter-chain interactions H= 0
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*¢* Role of frustrated inter-chain interactions H= 0
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2.3 A Possible Scenario ...

*¢* Role of frustrated inter-chain interactions H= 0
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A 2-soliton is bound together by FM J,
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2.3 A Possible Scenario ...

*¢* Role of frustrated inter-chain interactions H= 0
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*¢* Role of frustrated inter-chain interactions H= 0
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2.3 A Possible Scenario ...

*¢* Role of frustrated inter-chain interactions H= 0
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In H=0, long-range dipolar and vector-chiral orders are preserved

2-soliton bound by intra-chain J1 - vector-chiral order

4-soliton bound by inter-chain J, - long-range dipolar order




2.3 A Possible Scenario ...

*+* Role of frustrated inter-chain interactions H > HQ
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*+* Role of frustrated inter-chain interactions H > HQ
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*+* Role of frustrated inter-chain interactions H > HQ
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In H>H, long-range dipolar order is not favored

However, there is a non-local positional order (“nematic”)
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2.3 A Possible Scenario ...

*+* Role of frustrated inter-chain interactions H > H
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In H>H, long-range dipolar order is not favored

However, there is a non-local positional order

Conclusions

1. Role of frustrated inter-chain interactions

2. Different from dipolar LR below H, and quadrupolar LR above H.



