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Introduction on Ising-like quasi-1D systems

Hamiltonian of a 5= % 1D XXZ AF chain system in a magnetic field:
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Introduction on Ising-like quasi-1D systems

XXZ chain with weak 3D interaction

e Heisenberg chain (A=1): 7<1as soon as /%0 — transverse fluctuations dominate

transverse staggered \1, 1‘ ‘1, 1‘ ‘1, 1\ ‘1' 1\ HIZ

(XY Néel) =

* Ising-like chain (A >1): 7> 1 at low A above A, — longitudinal fluctuations dominate
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Introduction on Ising-like quasi-1D systems
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[1] Okunishi and Suzuki, PRB 76, 224411 (2007)




The BaCo,V,0g4 compound: crystallographic structure

IT4,/acd space group with a=12.444 A and c= 8.415 A at T= 300 K
R. Wichmann and Hk. Muller-Buschbaum, Z. Anorg. Allg. Chem. 532, 153 (1986)

4 screw chains || c-axis per unit cell > 16 Co?* with spin 3/2 (effective spin S = 3)

> (a) =3
- :
Ca _ Co

O
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The BaCo,V,0g4 compound: previous results

e "Discovery” of BaCo,V,0q:

Crystal growth + Magnetic measurements

He et al., Chem. Mater. 17, 2924 (2005)

Kimura et al., J. Phys.: Conf. Series 51, 99—102 (2006)

e Theoretical predictions applied to BaCo,V,04
Okunishi and Suzuki, PRB 76, 224411 (2007)

e H-Tdiagram from specific heat
Kimura et al., PRL 100, 057202 (2008)

 First observation of IC satellitesupto /=5 T
by single-crystal neutron diffraction
Kimura et al., PRL 101, 207201 (2008)

e Defermination of the magnetic structure at /=0

by powder neutron diffraction
Kawasaki et al., PRB 83, 064421 (2011)
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e Crystal synthesis @ Institut Néel
e Specific heat measurements @ CEA

e Magnetic structure in zero field
(Néel phase) on D15 & D23 @ ILL

e Magnetic structure in the LSDW phase

& incommensurability vs field on D23 @ ILL
H || easy axis (chain ¢ -axis)

6 T/ 12 T+ dilution

Vertical collimation 20
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Results: Magnetic structure in the Néel phase

Propagation vector:

k.- =(1,0,0)
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Results: Magnetic structure in the Néel phase

Nuclear structure:

Same structure below 7y as above

Magnetic structure:

313 reflections collected (113 independent)

up to sind/A = 0.55
Refinement with Fullprof

— one of the four magnetic structures

predicted by group theory with two magnetic

domains of populations 49.5(4)% and 50.5(4)%
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Results: Magnetic structure in the Néel phase

Magnetic domain #1 Magnetic domain #2
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Results: Née/-LSDW phase transition
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Neutron conts / 30 sec.

Results: Née/-LSDW phase transition
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Results: Née/-LSDW phase transition
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Neutron conts / 5 min.

Results: Née/-LSDW phase transition
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Neutron conts / 5 min.

Results: Née/-LSDW phase transition
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Results: Née/-LSDW phase transition
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[1] Kimura et al., PRL 100, 057202 (2008)
[2] Haldane, PRL 45, 1358 (1980)
[3] Kimura et al., J. Phys.: Conf. Ser. 51, 9910 (2006)
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Results: H -T phase diagram
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Results: Magnetic structure in the LSDW phase
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Results: Magnetic structure in the LSDW phase

Maghetic domain #1
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Conclusion & perspectives

CONCLUSION

e Magnetic structures:

- At H=0: confirmation of the structure determined on powder
opportunity for a visualization of the magnetic domains

- At H=42 T: refined for the first time — continuity with zero field
first direct evidence of the LSDW phase in BaCo,V,04

e Critical exponent : BaCo,V,04 belongs to the 3D Ising universality class

e § (H) in perfect agreement with theory assuming g= 7.2

e H-T phase diagram in perfect agreement with theory up fo ~9 T then not any more

— new phase seen by NMR [M. Klanjsek et al., arXiv: 1202.6376 (2012)]: ferromagnetic SDW

PERSPECTIVES

e Neutron diffraction: study of this new phase
e Tnelastic neutron scattering: study of the spin dynamics
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