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Outline

CHEMICAL SHIFT CALIBRATION

RADIOFREQUENCY CALIBRATION
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Chemical shift calibration
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How we used to calibrate chemical shifts
Chemical shifts Radiofrequency

NMR almanac, Bruker, 2016

One reference sample per studied nucleus
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Unified scale for chemical shifts
Chemical shifts Radiofrequency

R. K. Harris et al., Pure Appl. Chem. 73, 1795–1818 (2001).

R. K. Harris et al., Pure Appl. Chem. 80, 59–84 (2008).
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Relations between nuclei
Chemical shifts Radiofrequency

https://nmr.chem.ucsb.edu/protocols/refppm.html
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Xi-referencing
Chemical shifts Radiofrequency

Bruker TopSpin
1H in first procno
xiref → SR for all other procnos

→ 1D, 2D,...

Varian VnmrJ
set_ref
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Solid-state NMR calibration
Chemical shifts Radiofrequency

1H: broad peak, imprecise → 13C: narrow peaks, more precise
1.82 ppm / 38.48 ppm ? No, values from neat TMS
1.71 ppm / 37.77 ppm ? OK, values from 1 % TMS in CDCl3
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Adamantane temperature
Chemical shifts Radiofrequency

R. Hoffman, J. Magn. Reson. 340, 107231 (2022).
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Radiofrequency calibration
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How we used to calibrate radiofrequency
RadiofrequencyChemical shifts

● Nutation on X nucleus
● Reference sample
● Difficult for low gamma 
and/or low abundance

● Direct polarization or 
polarization transfer
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Is there another way ? Yes !
RadiofrequencyChemical shifts

I. Hung, P. Gor’kov, Z. Gan, J. Magn. Reson. 310, 106636 (2020).
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What is the Bloch-Siegert shift ? 
RadiofrequencyChemical shifts

It is shown that in the lowest order correction the 
shape of the resonance curve is unchanged but that it 
is shifted by a percentage amount H1

2/16 H0
2 where H1 

is the effective amplitude of the oscillating field.

F. Bloch, A. Siegert, Phys. Rev. 57, 522–527 (1940). L. I. Sacolick et al., Magn. Reson. Med. 63, 1315–1322 (2010).
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Echo and irradiation
RadiofrequencyChemical shifts

I. Hung et al., J. Magn. Reson. 310, 106636 (2020).

Nucleus not needed
in sample
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RF field strength
RadiofrequencyChemical shifts
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Conclusion
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Conclusion

CHEMICAL SHIFT CALIBRATION
Absolute referencing with Xi

RADIOFREQUENCY CALIBRATION
Calibration without the nucleus

POSSIBLE EXPERIENCES
Post-C7, SR41

2, D-HMQC, PRESTO

NMR has strongly evolved
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RMN
Résonance Magnétique Nucléaire
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Gain de temps

Hyperpolarisation

RPE

PCS Protéines

Pré-inscription avant le 2 février 2024 sur https://germ2024.sciencesconf.org/
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Supplementary materials
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Corrected 1H chemical shifts

R. Hoffman, J. Magn. Reson. 335, 107105 (2022).

Chemical shifts Radiofrequency

1 % TMS in CDCl3 at 25°C
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Half-echo vs full-eho
RadiofrequencyChemical shifts

I. Hung et al., J. Magn. Reson. 310, 106636 (2020).

Full echo is more sensitive but can present distortions
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PRESTO

X. Zhao, W. Hoffbauer, J. Schmedt auf der Günne, M. H. Levitt, Solid State Nucl. Magn. Reson. 26, 57–64 (2004).
L. Liang, C. Shang, K. Chen, G. Hou, Journal of Magnetic Resonance. 344, 107310 (2022).


	Diapo 1
	Diapo 2
	Diapo 3
	Diapo 4
	Diapo 5
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9
	Diapo 10
	Diapo 11
	Diapo 12
	Diapo 13
	Diapo 14
	Diapo 15
	Diapo 16
	Diapo 17
	Diapo 18
	Diapo 19
	Diapo 20
	Diapo 21
	Diapo 22
	Diapo 23
	Diapo 24
	Diapo 25

