Some recent experiments on the Overhauser-
Abragam-Effect in liquids

Autor(en):  Mdualler-Wermuth, W. / Parikh, P.

Objekttyp:  Article

Zeitschrift:  Archives des sciences [1948-1980]

Band (Jahr): 13 (1960)

Heft 9: Colloque Ampere

PDF erstellt am: 25.05.2024

Persistenter Link: https://doi.org/10.5169/seals-738649

Nutzungsbedingungen

Die ETH-Bibliothek ist Anbieterin der digitalisierten Zeitschriften. Sie besitzt keine Urheberrechte an
den Inhalten der Zeitschriften. Die Rechte liegen in der Regel bei den Herausgebern.

Die auf der Plattform e-periodica vero6ffentlichten Dokumente stehen fir nicht-kommerzielle Zwecke in
Lehre und Forschung sowie fiir die private Nutzung frei zur Verfiigung. Einzelne Dateien oder
Ausdrucke aus diesem Angebot kbnnen zusammen mit diesen Nutzungsbedingungen und den
korrekten Herkunftsbezeichnungen weitergegeben werden.

Das Veroffentlichen von Bildern in Print- und Online-Publikationen ist nur mit vorheriger Genehmigung
der Rechteinhaber erlaubt. Die systematische Speicherung von Teilen des elektronischen Angebots
auf anderen Servern bedarf ebenfalls des schriftlichen Einverstandnisses der Rechteinhaber.

Haftungsausschluss

Alle Angaben erfolgen ohne Gewabhr fir Vollstandigkeit oder Richtigkeit. Es wird keine Haftung
Ubernommen fiir Schaden durch die Verwendung von Informationen aus diesem Online-Angebot oder
durch das Fehlen von Informationen. Dies gilt auch fur Inhalte Dritter, die tUber dieses Angebot
zuganglich sind.

Ein Dienst der ETH-Bibliothek
ETH Zirich, Ramistrasse 101, 8092 Zirich, Schweiz, www.library.ethz.ch

http://www.e-periodica.ch


https://doi.org/10.5169/seals-738649

Some Recent Experiments on the Overhauser-Abragam-Effect
in Liquids

by W. MioLLER-WarMuTH and P. Pariku

Max-Planck-Institut fir Chemie (Otto-Hahn-Institut), Mainz
(presented by P. Parikn).

The application of the Overhauser-Effect to liquids with paramagnetic
ions, as first proposed by Abragam [1], enables us to make interesting
NMR-studies in weak magnetic fields. In this paper some recent experi-
ments with a sensitive spectrometer working in the range of about 04
to 21 Oersteds, are described. The apparatus is capable of registering
the nuclear magnetic resonance signals with and without enhancement
by the effect of dynamic polarisation. In particular, the following experi-
ments have been performed, the details of which have been presented at
the conference:

a) Measurements of weak magnetic fields even under unfavourable con-
ditions in the laboratory and improvement of their homogeneity,
with the aim of constructing a high resolution weak field NMR spec-
trometer,

b) Realisation of a proton magnelic resonance MASER oscillator in the
whole range,

c) Application of this double-resonance apparatus to measure signals
either from nuclei giving resonances nermelly tno weak to be observed
in this range, or in solutions with very low ion concentrations,

d) Studies of proton resonance enhancements in a solution of the free
radical (SO4),NO™" by simultaneous excitation of each of the eight
magnetic dipole Hfs-transitions in turn.

The sensitivity of the arrangement is achieved by employing a modified
Q-Meter [2] along with a phase sensitive method, using a modulation
frequency between 2 cps and 120 cps. For the comparison of intensities of
weak and even narrow signals in spite of their complicated shape [3],
this has proved quite convenient. The necessary electron resonance
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frequencies are excited by two strong generators covering a range of 5 -
100 Mes.

Some of the results of d) are shown in the figure and are compared
with the values one of us has calculated. More particulars will be given
elsewhere [4].
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Enhancement factor of the proton magnetic reso-
/ nance as a function of the magnetic field when one
=400 / of the electron resonance Hfs-transitions is saturated.
/ The Hfs-levels of the (SO4), NO-- ion are numbered
. from 1 to 6 in order of decreasing energy. On the
d: dotted part of the theoretical curves one cannot expect
! the agreement with the experimental values to be

good, because the excitation frequency also partially
saturates one or more closely adjacent lines. (Radical
concentration 0,0037 -m).
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