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9.2 T & ± 0.2 T modulation coil
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9 T & 14 T JANIS VTI 
ΔH/H=10-4

The NMR group (established 2000): equipment, NMR - people and topics

Research Profile: 
Field-sweep NMR and zero field resonance over a wide range of frequency/field.

Equipment:
Field-sweep/Fourier-transform NMR Spectrometers (H ≤ 14 T ;  1.7-300 K, 1- 1000 MHz) with ΔH/H=10-4; 10-5.
High resolution (ΔH/H=10-9) 300 MHz FT-NMR Spectrometer (7 T, 1.8-700 K) with MAS technique.

Share of high resolution (ΔH/H=10-9) 500 MHz FT-NMR Spectrometer (12T, Prof. Grin);  



3d- semi- metals

3d- magnets

Half Heusler semi- metals

Low dimensional 
S=1/2 3d-systems

4f-/ 5f- semi- metals

„Quasi“ S=1/2 
4d- and 5d-systems

Journey to my wonderland of correlations: towards “spin orbit” effects 

Chiral magnets
(Skyrmions)

SPIN

frustra
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ORBIT

„correlated metals “

„quantum magnets “

NbP, TaP, CoSb3, ..

YBiPt, YbBiPt, CeBiPt, ..

RuCl3, Li2RhO3,
(Na/Li)2IrO3, (honeycomb).

FeGe, MnSi, CuSeO, PtMn1.5Sn, ..
Cuprates, Vanadates
Ba2CuTeO6

FeSi, FeSb2, FeGa3

U2Ru2Sn, CeRu4Sn6

Ce2Sn2O7
(Pyrochlor), ..

FeAl2O4 (Spinel) ..

correlated 3d- metals
Ta(Fe,V)2, YFe2Ge2, 
YFe2Al10, YbFe2Al10

„quantum metals “
(topological & bulk- states)

Dirac- (Weyl-) semi- metals
correlated 4f- / 5f- metals

CeFePO, YbNi4P2, Ce(Ti/V)Ge3
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NMR: manipulates nuclear spin system                     
and probes  the local field at the nuclei site
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NMR: method and application to f- (and d- systems)

µn
nuclear spin system

„ligand“ (P, Na, Sn) or
„on site“ (Yb, Fe, Mn)

Ahf

NAμB  

electronic spin system
(s, p, d, f electrons)
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Polarization of conduction electrons by 4f moments (Js-f) 
plus contact interaction (N(EF)) determines Ahf
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4f shift component:

Js-f < 1 afm ( > 1 fm)

NMR: method and application to f- (and d- systems)
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Polarization of inner core s electrons of the NMR ion
via itinerant electrons
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Ahf

= 100 – 1000  Oe / µB

= 1 – 100  Oe / µB rare case:  “on site” Ahf = 100 T / µB

• Dipolar and orbital contribution
i) dipolar interaction of nuclear spin 
and electron spin 
= anisotropic shift contribution (p, d, f)

ii) Coupling of nuclear spin and
orbital electron spin contribution   

isotropic axial symmetry

lower than axial symmetry

I=1/2 case



lattice complexity

• RKKY- interaction (afm / fm)
vs Kondo interaction

• Quantum criticality
dynamic susceptibility χ’’(q,ω,T)

Polarization of conduction electrons by 4f moments (Js-f) 
plus contact interaction (N(EF)) determines Ahf
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The pulse - NMR technique : “ spin gymnastics ”

Ensemble of spins (I=1/2) 
generating average magnetization M0 NMR frame  

NMR coil,
-providing NMR pulse 
(π/2 and π)
-detection of NMR signal

t

NMR –spectra from spin echo experiment
frequency 
domain 

(Fourier NMR)

field domain 
(field sweep NMR)

Fourier transform
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119Sn-NMR (33.3 MHz, 30 K)
     field sweep
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The pulse - NMR technique : origin of the “ spin echo “

“Bloch” equations (Phys. Rev. 70 (1946) 460)

1. 2. 3. 4. 5.
1. 2.

3.

4.5.



How to get T1: the saturation magnetization method
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Saturation pulses: 
destroy mz magnetization          

Monitor pulses: 
monitor Mz(t) magnetization recovery

EuNi2P2
T = 15 K

T1=3.49 ms

T1

Mz(t)

Mz(t) = M0 + M∞ (1-exp(-t/T1)
EuNi2P2
T = 15 K

t




