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FM to AFM transition defined
by the size of the R-ion
→ magnetic order control in
solid solution samples
YxLa1-xTiO3

Phys. Rev. B 96, 235106 (2017)

Orbital order acquired by DFT

𝑥 ≈ 0.3

• Perovskite structure
• GdFeO3 distortion → Ti-O-Ti bond angle
• Spin, lattice and orbital degrees of freedom
→ “Orbital physics”
Spin frustration?
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YTiO3 deviates from what would be expected in standard
Heisenberg 3D ferromagnets, like EuS Phys. Rev. B 79, 054431 (2009)

NMR probes local magnetic and
electric fields surrounding the nucleus
by exciting its spin and measuring its
relaxation.

Spectra reflect local static magnetic fields. If the nuclear
spin is lager than ½ , the quadrupolar contribution could
give insight into local electric fields.

What is measured?
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Measured single crystal samples:
• YTiO3 → Ferromagnetic under TC=30 K,
c-axis oriented parallel external field
11.85 T
• Y0.7La0.3TiO3 → Ferromagnetic under
TC=8.5 K, c-axis oriented parallel external
field 11.3 T and 9 T
NMR performed on 89Y and 139La nuclei:
• 89Y spin ½, B0 = 11.85 T
139
•
La spin 7/2, B0 = 11.3 T (spectra) and 9 T
(relaxations)
139La

spectra, T1 and T2 times in Y0.7La0.3TiO3:

spectra:

Time relaxations give information on dynamic susceptibilities and
exchange dynamics.
• T1 (spin-lattice or longitudinal relaxation) – describes the
return of spin into equilibrium in the direction of external
magnetic field.
• T2 (spin-spin or transverse relaxation) – measures the decay
of magnetization perpendicular to the external magnetic
field and is influenced by field inhomogeneity.
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T1 and T2 relaxation times in YTiO3 and Y0.7La0.3TiO3:
T2 times also show a
drastic change of
relaxation trend at
temperatures well
above Tc.
T1 times differ even at room
temperatures. Drastic change of
relaxation trend at temperatures well
above Tc.
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The inset graph
shows a change of
relaxation behavior
around 100 K from a
Gaussian distribution
at higher
temperatures to an
Exponential
relaxation, in the
doped system.
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Microscopic nature of the AFM-FM transition
Coupling of magnetic and orbital order
QCP at the 𝑥 ≈ 0.3 transition
Static orbital order and orbital fluctuations
Lattice and magnetic frustration

89

La spectra behave similarly to Y spectra in the doped system. T1 and T2 relaxation times
89
confirm changes in dynamic susceptibilities also seen at the Y site.
All our measurements point to a drastic change of local fields at temperatures well above TC.
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