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JUILLET 1958

BULLETIN DU GROUPEMENT
D'lNFORMATIONS MUTUELLES A.M.P.E.R.E.

(Atomes et molecules par etudes radio-electriques)
Nouvelle serie, n° 9

Priere d'adresser toutes lettres et communications concernant:
1° le Bulletin ä M. G. Bene, Institut de Physique, boulevard

d'Yvoy, Geneve;
2° le Colloque de Paris ä M. R. Freymann, Laboratoire de Spec¬

troscopic hertzienne de la Sorbonne, 1, rue Victor-Cousin,
Paris 5e.

1. Programme du Colloque AMPERE de Paris

Le programme defmitif du Colloque A.M.P.E.R.E. qui se

tiendra a Paris les 10, 11 et 12 juillet 1958 est precise ci-dessous.

VIR COLLOQUE A.M.P.E.R.E., PARIS
10, 11, 12 JUILLET 1958

ECOLE NORMALE SUPERIEURE, 45 RUE D'ULM, PARIS (Ve)

Attention: le vendredi 11 juillet ä 14 It. 15, deux sessions

se liendront simultanement.

Le temps de toutes les communications est limite ä 10 minutes.

Jeudi 10 juillet 1958

Salle de culture physique de l'Ecole normale superieure

9 heures precises: Ouvertüre du Colloque: Allocution de M. le pro-
fesseur Lucas.

Resonance d'etats excites et doubles resonances.

Resonances magnetique nucleaire et quadripolaire.

9 h. 10:
E. Erb, J. L. Motchane et J. Uebersfeld (Paris, Besangon):

Sur quelques experiences de polarisation nucleaire.

Archives des Sciences. Vol. II, fasc. 2, 1958. 14
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Vojta (Leipzig): ElTet Overhauser et temperature de spin.
Cagnac (Paris): Resonance magnetique nucleaire du mercure 201

detectee optiquement.
Pebay (Paris): Resonance magnetique d'atomes de mercure excites

par bombardement electronique.
Lurqat (Paris): Etude des transitions ä plusieurs quanta ä l'aide
des equations de Bloch.
Rocard, Roux Erbeia, Bene (Geneve): Experiences concernant.

les doubles resonances faites ä l'Institut de physique de Gen6ve.

10 h. 15: Discussion.

Techniques de resonance magnetique nucleaire.

11 heures:

Wegmann, Camponovo (Zurich): Une technique de bände laterale
dans la resonance magnetique nucleaire.

Camponovo, Marugg, Wegmann (Zurich): Integration electronique
des signaux d'absorption de resonance magnetique nucleaire.

Powles, Cutler (Londres): Des echos de spin ä basses frequences.:
Hrynkiewicz, Waluga, Zapalski (Cracovie): Experience sur le

passage non adiabatique en resonance nucleaire.

12 heures: Discussion.

12 h. 30: Dejeuner.

Salle de culture physique de l'Ecole normale superieure

14 h. 15:

Benoit et Sauzade (Paris): Sur l'uniformisation du champ magne¬
tique d'un electro-aimant.

Fric (Paris): Sur la stabilisation d'un champ magnetique dans le
temps par un procede de contre-reaction electronique.

Sauzade et Tchao (Paris): Etude et comparaison de deux sources
de courant stabilise pour electro-aimant.

L. Guibe (Paris): Sensibilite des dispositifs autodynes utilises pour
detecter la resonance magnetique en modulation de frequence.

15 heures: Discussion.

Relaxation nucleaire.

15 h. 30:

Hennel, Hrynkiewicz (Cracovie): Nouvelles variantes des metho-
des de mesure du temps de relaxation spin-milieu.

Obryk (Cracovie): Theorie de l'influence du champ electrique sur
le temps de relaxation spin-milieu de la resonance nucleaire
dans les liquides polaires.

Hennel, Hrynkiewicz, Krynicki, Waluga, Zapalski (Cracovie):
Resultats des mesures des temps de relaxation spin-milieu dans
les liquides, obtenus au Laboratoire de Cracovie.

16 heures: Discussion.

17 heures:

Giulotto, Lanzi, Tosca (Pavie): Quelques resultats sur la relaxation
nucleaire dans les liquides.
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Laukien, Noack (Stuttgart): Ueber die Frequenzabhangigkeit der
kernmagnetischen Relaxationszeiten von Protonen in Wassrigen
Losungen paramagnetischer Ionen.

Hausser, Laukien (Stuttgart): Temperaturabhangigkeit der kern¬
magnetischen Relaxationszeiten der Protonen verschiedener
Losungen.

Bolger (Leyde): Sur le fonctionnement d'un maser ä 21 cm. et les
mesures des temps de relaxation spin-reseau.

18 heures: Discussion.

Vendredi 11 juillet 1958

Salle de culture physique de l'Ecole normale superieure

Resonance magnetique nucleaire: Applications ä I'analyse chimique.

9 heures precises:
R. A. Hoffmann (Uppsala). Retire.
Kinell, Hoffmann (Uppsala): Etude de l'O-diphenylbenzene par

resonance magnetique nucleaire.
Dautel, Zell (Karlsruhe): Ueber Kernresonanzspektren von Coordi-

nationsverbindungen des Aluminium-Wasserstoffs.
Andrew, Eades, Swanson, Williams, Finch, Bradbury (Bangor):

Nuclear magnetic resonance research in Bangor.
Frank, Gutowsky (Geneve, Urbana): Deplacements chimiques dus

aux interactions electrostatiques.

Resonance quadripolaire.

Depiheux, Duchesne (Cointe Schlessin): Radioresistance des cristaux
moleculaires par spectroscopie quadripolaire pure.

10 heures: Discussion.

Resonance paramagnetique electronique.

11 heures:

Farago (Edimbourg) :Electron spin precession in crossed homogeneous

electric and magnetic fields.
Mme Marx, Bruma (Paris): Un nouveau type de spectrographe RPE,

description, caracteristiques.
Muller (Zurich): Resonance paramagnetique du Cr3+ dans des

monocristaux de Sr Ti 03.
Schneider, Weiss (Newcastle): Resonance electronique d'un

complexe de Cobalt.
Forrester, Schneider (Newcastle): Effets d'echange dans la

resonance electronique du manganese en solution liquide.

12 heures: Discussion.

12 h. 30: Dejeuner.



202 BULLETIN DU GROUPEMENT

Premier groupe

Salle de culture physique de l'Ecole normale superieure

14 h. 15:

Thom, Schoffa (Berlin): Einfluss der Substituenten auf die Elektro¬
nenspin Resonanz der Diarylstickstoffoxyde.

Smidt (Geleen): Le deuxieme moment et la largeur des courbes
d'absorption de charbons (vitrinites).

Ingram, Fujimoto (Southampton): Etude des radicaux libres a
basse temperature.

Elschner, Herzog (Iena): Electronenresonanz- Untersuchungen an
Komplex- Verbindungen ungewöhnlicher, niedriger Wertigkeitstufen

einiger 3d- Metalle.

15 heures: Discussion.

15 h. 30:

Kinell, Lundquist, Vangard (Uppsala): Structure hyperfine
dans les raies en resonance paramagnetique des polyphenyles.

Malmström, Vanngard, Larsson (Uppsala): L'interaction des ions
de Manganese avec l'enzyme enolase et son substratum etudiee
par la resonance paramagnetique.

Bersohn (Ithaca): La structure hyperfine du Carbazyl et de l'Hydra-
zyl.

16 heures: Discussion.

17 heures:
J. Seiden (Paris): Effet Overhauser en milieu visqueux.
H. Benoit (Paris): Experience de double resonance nucleaire sur

les liquides en mouvement.
J. Herve (Paris): Forme de raie des solutions benzeniques de

DPPH.
G. Berthet (Paris): Resonance des protons du DPPH.

18 heures: Discussion.

Vendredi 11 juillet 1958

Deuxieme groupe

Salle des conferences de physique de l'Ecole normale superieure

Dielectriques

14 h. 15: Techniques.

Lebrun, Arnoult, Risbourg, Constant (Lille): Considerations sur
quelques methodes d'etude, en ondes centimetriques et milli-
metriques, des dielectriques absorbants dont on fait varier
l'epaisseur.

Lebrun, Liebaert (Lille): Realisation de comparateurs d'admit-
tances pour les frequences de 0,1 Hz ä 200 Mhz.

Brot, Soulard (Paris): Cavites metriques ameliorees pour mesures
dielectriques. Quelques resultats.

14 h. 45: Discussion.
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Dielectriques i l'etat solide.

15 heures:

Meinnel, Le Brumant (Rennes): Etude du spectre hertzien des
cristaux ioniques et verification de la theorie de Lidiard.

Miss V. Daniel (Leatherhead): Effets dielectriques des imper¬
fections des cristaux avec liaison hydrogene.

Barriol (Nancy): Adsorption de divers gaz sur le gel de silice.
Kamiyoshi, Mme Freymann, Ripoche (Rennes et Paris): Absorption

dipolaire de l'eau adsorbee sur le gel de silice et sur l'amidon.
Ducros (Paris): Les proprietes dielectriques de quelques zeolites

en ondes kilometriques.

16 heures: Discussion.

17 heures:

Roux (Paris): Contribution ä l'etude des pieges ä electrons par
Teffet photodielectrique.

Mme Freymann, Kamiyoshi, MUe Loriou, Martineau, Pey-
ronnft (Rennes et Paris): Absorption dipolaire et photoconductivity

du sulfure de Cadmium a l'etat de poudre de cristal.
MUe Blanchard, Mlle Martin (Rennes): Proprietes dielectriques

de l'oxyde de zinc. Influence du dopage et des conditions de
traitement.

Epelboin, Quiny (Paris): Sur la permittivite et la permeabilite des
magnetodielectriques.

18 heures: Discussion.

Samedi 12 juillet 1958

Salle de culture physique de l'Ecole normale superieure

9 heures precises:

Resonance ferromagnetique.
Snieder (La Haye): La resonance ferromagnetique dans les ferrites

polycristallins.

Ferrites, Resonance d'etats excites...

Epelboin, Schoumann (Paris): Sur l'application des equations de
Maxwell ä l'etude de rubans et de fils ferromagnetiques amincis
electrolytiquement.

Bluet, Epelboin (Paris): Sur une etude experimental de la reso¬
nance gyromagnetique des oxydes Fe2 03 gamma.

Raoult, Fanguin, Blanc, Grangeon, Monin (Clermont-Ferrand):
Travaux du Laboratoire de Radio-Electricite de la Faculte des
Sciences de Clermont-Ferrand.

10 heures: Discussion.

11 heures:

de Loor (La Haye): Melanges heterogenes aux micro-ondes.
Granicher (Zurich): Les proprietes dielectriques du titanate de

Strontium.
Le Bot, Le Montagner (Rennes): Etude dielectrique des melanges

d'arseniate d'ammonium et de thallium.
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Meinnel, Le Brumant (Rennes): Changements de phase dans les
melanges chlorure, bromure d'ammonium.

Piekara, Kielich (Poznan): Sur quelques phenomenes d'orientation
moleculaire dus aux champs electrique et magnetique.

12 heures: Discussion.

12 h. 30: Dejeuner.

Salle de culture physique de l'Ecole normale superieure

14 h. 15:

Dielectriques ä l'etat de gaz, liquide ou solution.

Heineken, de Wijn (Amsterdam): L'effet de la pression sur l'indice
de refraction complexe de l'ammoniac et quelques amines ä
6 mm de longueur d'onde.

14 h. 25: Discussion.

14 h. 40:

Mme Moriamez (Lille): Contribution ä l'etude du spectre hertzien
de quelques glycols en fonction de la temperature.

Moriamez (Lille): Quelques resultats sur les differents domaines
d'absorption du cyclohexanol en solution (dans le cyclohexane
et dans une huile de parafTme).

15 heures: Discussion.

15 h. 30:

Marchal, Lapp et Spach (Strasbourg): Proprietes dielectriques
ä 1 MHz des solutions de poly-DL-phenylalanine et de poly-
gamma-Benzyl-L-Glutamate dans le chloroforme.

Mandel, Jenards (Bruxelles): Constante dielectrique des solutions
de polyelectrolytes.

Mandel (Bruxelles): Theorie de la constante dielectrique.
Mayer (Lille): Etude des modifications du spectre hertzien d'orien¬

tation du monochlorobenzene en solution.

16 h. 30: Discussion.

17 heures: Discussion generale.

2. Liste complementaire des membres du Groupement
AMPERE ayant annonce leur participation au Colloque

de Paris

Allemagne:
Mainz Max Planck Institut (Müller.-Warmuth;

Servoz-Gavin)
Freiburg in Br. Institut für Physikalische Chemie (Maier).
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Belgique :

Bruxelles

France:
Aubervilliers
Paris

Espagne:
Madrid

Suisse :

Geneve

MBLE (Bruaux).

Pechiney (Larnaudie).
Lab. Phys. Theorique, College de France

(Le Corre).
American Embassy (Wright).
Laboratoire de Mineralogie (Ducros).

Laboratorios de Electricidad y Electronica

(Baltä).

Institut de Physique (Frank, Mlle Cottier).

3. Programme du Colloque CNRS de Paris

PROGRAMME

LUNDI 7 JUILLET 1958

Le matin i 10 heureg:

Visite du Laboratoire de Physique de l'Ecole Normale Superieure.

L'apres-midi i 14 h. 30:
Visite du Laboratoire de Resonance Magnetique du C.E.A. ä

Saclay.

Depart de Paris ä 13 h. 45.

16 heureg
Amphitheatre du C.E.A. a Saclay:

Professor W. E. Lamb (Oxford Un.) a. Dr. L. Wilcox (Paris,
ENS): Applications of density matrix techniques to some
problems of double resonance.

Dr. J. M. Winter (Paris, ENS): Les transitions de resonance
magnetique meltant en feu plusieurs quanta dlectromagne-
tiques.

17 h. 30:

Ouvertüre oflicielle du colloque, au Chateau du C.N.R.S. ä Gif¬
sur-Yvette.

Leg Seanceg du mardi 8 et mercredi 9 juillet ont lieu a l'Ecole Normale
Superieure, 45, rue d'Ulm, Paris 5C.
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MARDI 8 JUILLET 1958

9 heures du matin:

Prof. N. F. Ramsey (Harvard University): Resonances in
Successive Oscillatory Fields.

Prof. W. A. Nierenberg, Dr. G. 0. Brink, Millner (Un. of
Berkeley, California): Atomic Beam Double Resonance.

Dr. Woodgate (Oxford Un.): A method for direct measurement
of nuclear moments in an atomic beam, using three oscillatory
fields.

Prof. E. L. Hahn (Berkeley): Double Irradiation Experiments
in Pulsed Magnetic Resonance.

L'apres-midi 4 14 h. 30:

Prof. B. Bleaney (Clarendon Lab., Oxford Un.): Electron and
Nuclear Double Resonance Measurements on the Hyperfine
Structure in Solids.

Dr. G. Feher (Bell Tel. Labs, Murray Hill, N.J.): The application
of the electron-nuclear double resonance technique to donors in
silicon.

Prof. E. Schneider (Un. of Durham, Newcastle upon Tyne):
Nuclear Double resonance in Lithium Fluoride Crystals.

I. Solomon (C.E.A., Saclay): Augmentation des signaux de reso¬

nance nucleaire par polarisation dynamique: lre Partie.

Dr J. Combrisson (C.E.A., Saclay): Augmentation des signaux
de resonance nucleaire par polarisation dynamique: 2me Partie.

Dr. J. H. Burgess (Stanford Un.): Double Resonances in the
Free Radical Ion (S03) 2NO

MERCREDI 9 JUILLET 1958

Le matin ä 9 heures:

Dr. G. W. Series a. W. N. Fox (Oxford Un.): The Optical
Detection of Radio-frequency Resonances in Ionized Helium.

Prof. H. Kruger (Un. of Tubingen): Experiences de double
resonance sur les etats excites des atomes Cs, Rb, Zn et Na.

J.-P. Barrat (Paris, ENS): Largeur des raies de resonance ma-
gnetique de l'etat 63P1 du mercure el diffusion multiple des

photons 2537 A.

B. Cagnac (Paris, ENS): Detection optique de la resonance magne-
tique nucleaire du mercure 201.

Prof. Hans G. Dehmelt (Un. of Washington, Seattle): Spin
Resonance of Free Electrons.
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L'apres-midi 4 14 h. 30:
Dr. T. R. Carver (Princeton Un.): The Use of Optical Orientation

in Atomic Clocks and Frequency Standards.

M. M. Arditi (Federal Telecommunications Labs, Nutley):
Vinffuence des gaz etrangers sur le deplacemenl de la frequence
des transitions hyperfines de Vetat fondamental dans le cas des

atomes de sodium et de coesium.

Dr. Arnold L. Bloom (Varian Associates, Palo Alto): Optical
Pumping of Alkali Atoms in High Pressure Buffer Gas and
Determination of Spin Distribution.

Prof. T. Skalinski (Varsovie) et F. Diamand (Paris): Detection
optique des resonances basse frequence et haute frequence de
Vatome de Coesium 133.

Prof. P. Grivet, Guibe, Benoit et Sauzade (Paris): Un projet
de spectrographe nucleaire ä haute resolution adapte ä Vobser-
vation de la double resonance.

4. Resumes des exposes au Colloque CNRS

(envoyes au secretariat Ampere avant le 10/6/1958)

Applications of density matrix techniques to some problems of
double resonance. Prof. W. E. Lamb (Oxford Un.) and

Dr. L. Wilcox (Paris, ENS).

In recent studies of the microwave fine structure of the

n 3 states of atomic hydrogen it was necessary to solve

the wave equation for a system of three or more decaying
levels which were simultaneously perturbed by radiofrequency
and static electric field. In the rotating wave approximation
the problem is equivalent to one involving simultaneous
irradiation with any two radio frequencies. The calculation
of resonance line shape and shifts becomes much simpler
when, instead of the usual time-dependent perturbation theory,
use is made of the density matrix formulation, suitably generalised

to allow for the excitation and decay of the states. For
the case of two levels the equations can be written in a form

very similar to those of the phenomenological theory of nuclear

induction, and a very simple derivation of the Bloch-Siegert
shift may be obtained.
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Etude theorique et experimentale des transitions ä plusieurs
quanta entre les sous-niveaux Zeeman d'un atome. J. M.

Winter (Laboratoire de Physique, ENS).

Des experiences recentes ont montre que Ton peut observer

des transitions dipolaires magnetiques n'obeissant pas aux
regies de selection Am ±1,0 (m etant la projection du

moment angulaire total de l'atome sur le champ statique H0).

L'influence d'un champ magnetique oscillant de pulsation
w sur les sous-niveaux Zeeman d'un atome a ete etudiee d'une

fa?on assez detaillee. Trois cas sont ä distinguer:

1° Le champ perturbateur est un champ tournant per-
pendiculaire ä H0. (pulsation to, amplitude H1).

II y a chaque fois que la pulsation w obeit ä l'equation

E (m) — E (m') h tu (m — m')

E (m) etant l'energie d'un etat m.
Au voisinage d'une resonance, il est possible de calculer

completement la probability de transition.

2° Le champ oscillant est un champ elliptique (d'orienta-
tion quelconque par rapport ä H0).

Un nouveau type de resonance apparalt alors. Supposons

par exemple J % (I 0), en plus de la resonance hw E

(+ V.2) — E (— V-i) obtenu dans le 1er cas, on montre qu'il
y a resonance chaque fois que la relation phw E (+ %)
— E (—- y2) est verifiee (p entier quelconque).

L'existence de telles transitions peut se comprendre en

invoquant la loi de conservation du moment angulaire total
du systfeme constitue par l'atome et les photons de radio-
frequence.

3° II y a deux champs oscillants ä des frequences differentes

to et w': Dans le cas J %, I 0. II y a resonance chaque
fois que

E (i/2) — E (— i/2) h (pw + qw')

(p, q entier positif ou negatif)
Dans les trois cas, nous avons calcule les displacements,
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largeurs et intensites des resonances en fonction de l'intensite
Hr du champ de radiofrequence.

Ces theories ont ete verifiees experimentalement sur l'etat
fondamental de l'atome de Sodium (J %, I 3/2).

Nous avons employe une vapeur saturante de sodium
orientee optiquement en presence d'un gaz etranger. Les

resonances sont detectees optiquement.
Les verifications ont porte sur les points suivants:

1° mise en evidence des resonances multiples,

2° position des resonances,

3° variation de leur largeur et de leur intensite avec Hr
En particulier nous avons verifie que les displacements des

resonances varient toujours comme Hx2 alors que la largeur
d'une resonance utilisant p quanta varie comme Hjp.

L'accord entre la theorie et l'experience est hon. Nous avons

egalement mesure les largeurs de raies pour de faibles niveaux
de radiofrequence ce qui nous permet de determiner la

largeur de raie provenant de la relaxation. Elle est de l'ordre de

200 cycles.

Resonances in successive oscillatory fields. Norman F. Ramsey

(Harvard University, Cambridge, Mass) and (NATO, Paris

France).

A general method for calculating the shapes of resonances
under different circumstances will be described. Although the

technique used can be applied to resonance experiments in
general, the applications will be to molecular beam magnetic
resonances. With the method, the velocity distribution, the

strength of the uniform magnetic field, and the amplitudes
and phases of the oscillatory field may vary arbitrarily along
the molecular path; as many as nine frequencies perturbing
any combination of three energy levels may be present
simultaneously.

Results will be presented showing the shapes and distortions
of the observed resonance under various conditions. Results

will be described for 2, 3, 4 and infinitely many successive
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oscillatory fields. The resonance shape has been calculated
when there is a storage box between the two oscillatory fields
from which the atoms emerge only randomly. The effects of

gradual applications of the oscillatory field have been calculated
as well as the effect of different amplitudes of the two oscillatory
fields of the separated oscillatory field method. The effects

of two different but nearly equal successive frequencies in
distorting the resonances will be shown both theoretically and

experimentally. The presence of a third energy level can
distort the resonance under some circumstances. Finally,
effects of non-uniform magnetic fields and of phase variations
of the oscillatory field will be shown.

Atomic beam double resonance T W.A. Nierenberg and G.O.

Brink. (Department of Physics, University of California,
Berkeley, California).

Transitions that are not otherwise observable in an atomic
beam flop-in apparatus have been observed by means of a double

resonance technique. The method has been used to observe

the A F 0 transitions in K39, and involves the use of three
rf hairpins through which the beam passes in succession.

The frequency of the rf in the first and third hairpins is adjusted
to produce the transition (2, — 1), (1, — 1). If an atom
enters the transition region in the state (2, — 1), it will go to
(1, —• 1) in the first hairpin and then back to (2, — 1) in the
third. Thus a small signal will be seen at the detector. If
the transition (1, — 1) «—>- (1,0) is excited in the second

hairpin, some of the atoms that have gone from (2, — 1)

to (1, — 1) will go to (1,0) and will not go back to (2, — 1) in
the third hairpin. An increase in detector reading will thus
be seen when the transition (1, — 1) «--> (1,0) is excited. All of
the possible AF 0, AM ± 1 transitions have been
observed in the case of K39 by choosing the proper AF ± 1

transition. Certain precautions are necessary, however, to

1 Supported by the U.S. Atomic Energy Commission and the
U.S. Office of Naval Research.
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observe some of them. The transitions (2,0) «--»• (1, — 1) and

2, — 1) (1,0) are an unresolved doublet. If these transitions

are excited in the first and third hairpin, the transitions
(2,0) <--»• (2, — 1) or (1, — 1) «--> (1,0) cannot be observed

when they are excited in the second hairpin. This is found
to be generally true; that whenever the AF ± 1 transition

involves both of the levels of the A F 0 transitions, the
latter cannot be observed. In order to observe these A F 0

transitions, the A F i 1 transition (2,0) <—< (1,0) must
be excited in the first and third hairpins.

Certain of the A F — 0 transitions form doublets, the
components of which are separated by 2gIp0H. It is hoped to
use this technique to measure nuclear magnetic moments of
radioactive nuclei.

Double irradiation experiments in pulsed magnetic resonance.
E. L. Hahn. (Miller Institute for Basic Research in Science,

University of California, Berkeley, California).

Experiments are carried out where the free nuclear
precession echoes of one spin system (A) is observed at a given
frequency, while a different excitation frequency is applied to
another species of nuclei (B) in the same sample. The (B)
species is dipole-dipole coupled to the (A) species, and the
resonance excitation of (B) is detected in terms of the change
in relaxation times of the observed (A) species. Various
mechanisms for induced (A) — (B) couplings are found.
Effects of spin population exchange and precessional coherence

of mixed states, due to small d.c. magnetic fields, are found
when pure quadrupole coupled nuclei are excited by circularly
polarized radiofrequency pulses.

Electron and nuclear double resonance measurements on the

hyperfine structure in solids. B. Bleaney (Clarendon
Laboratory, Oxford).

A general discussion will be given of the advantages of the
ENDOR technique for measuring hyperfine structure in para-



212 BULLETIN DU GROUPEMENT

magnetic salts, together with some of the anomalies which

may be encountered. A brief account will be given of the
measurements of Halford, Hutchison and Llewellyn (Chicago)
on the Nd3+ ion in LaCl3 crystals by this method.

The optical pumping of paramagnetic ions. G. W. Series and
M. J. Taylor (Clarendon Laboratory).

An essential requirement in the alignment of atoms or ions

by optical pumping is that the pumping rate be at least comparable

with the rate of relaxation from the ground states.
Relaxation times of the order of 10~6 sec, have been measured for
some paramagnetic ions in solids even at room temperature: the
longest times are found for those ions whose ground states
have no orbital angular momentum.

The better known features of the visible and ultra-violet
absorption spectra of these ions have oscillator strengths of
the order 10~6, which is too small. Divalent europium (®S7/2)

has an absorption band in the region 3380 Ä whose oscillator
strength is about 6 X 10~3, which might be sufficient for the
attainment of a satisfactory pumping rate. Divalent manganese

(6S5/9) in zinc fluoride phosphor has an oscillator strength
of order unity in the vacuum ultraviolet.

Attempts to induce alignment in Eu++ by optical pumping
are in progress.

The application of the ENDOR technique to donors in silicon.
G. Feher (Bell Telephone Laboratories, Incorporated,
Murray Hill, NJ).

The Electron Nuclear Double Resonance technique was

applied to P, Sb, and As doped silicon. The method enables

one to determine the hf interaction of the donor electron with
the Si29 nuclei at different lattice points. Both the isotropic
and anisotropic hyperfine interactions were determined. By
comparing the experimental results with the theoretical wave
function of Kohn and Luttinger one obtains, for the value
of the conduction band minimum in silicon, K0/Kmax 0.85
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rt 0.03. Some general aspects of inhomogeneously broadened

lines will be discussed.

Nuclear double resonance in lithium fluoride crystals. E. E.

Schneider and K. Thompson (King's College in the
University of Durham, Newcastle upon Tyne, England).

The simultaneous irradiation of LiF crystals with the Li
resonance frequency during the measurement of the fluorine

resonance leads to an increase of the transverse relaxation
time T„ and a decrease of the longitudinal relaxation time Tx

of the F-nuclei. These effects have been investigated as a

function of the intensities of the radiofrequency fields and of
the orientation of the crystals with respect to the steady
magnetic field.

Augmentation des signaux de resonance nucleaire par polarisation

dynamique. lre Partie. Ionel Solomon (C.E.A., Saclay).

Pour deux systemes de spins I et S en interaction, on trouve
entre les polarisations moyennes <IZ> et <SZ>, en regime

permanent, une relation de la forme:

< Iz > 10 f p [< Sz > S0]

I0 et S0 etant les polarisations ä l'equilibre thermique. Le
coefficient de fuite f est egal ä 1 si Ton peut negliger les interactions

autres que Celles des 2 systemes de spins.
Deux cas ont ete etudies experimentalement:

1° Interaction des electrons de conduction (systeme S) avec
les noyaux du solide (systeme I).

C'est un cas dejä etudie par Overhauser et Ton trouve
p — 1. L'experience a ete faite dans un semi-conducteur

(silicium), oil la polarisation des electrons, <SZ>, a ete annulee

par saturation.

2° Interaction des protons de l'eau (systeme I) avec les ions

paramagnetiques (systeme S) d'un radical fibre (nitrosodi-
sulfonate de potassium) doue d'une structure hyperfine.
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Dans ce cas, p 1/2 (couplage dipöle-dipöle). Si Ton sature

une raie de resonance qui garde une frequence finie en champ
nul, on obtient, en champ faible, une polarisation <SZ> qui
peut etre tres superieure ä S0. Cette methode donne ainsi une

augmentation de la polarisation nucleaire bien superieure ä celle

obtenue par effet Overhauser.
Cette propriete a etc appliquee ä la construction d'un appa-

reil de mesure du champ terrestre.

Augmentation des signaux de resonance nucleaire par polarisa¬
tion dynamique. 2me Partie. Jean Combrisson (C.E.A.,
Saclay).

L'augmentation de la polarisation nucleaire obtenue en

saturant la resonance de spins electroniques couples ä des spins
nucleaires se traduit par la possibilite d'observer des signaux
de resonance nucleaire considerablement augmentes et — dans

certaines conditions — de realiser des oscillateurs du type
« Maser ». Des interactions du type dipole-dipöle ou du type
scalaire entre spins electroniques et spins nucleaires ont ete

envisagees et experimentees: cas d'un radical libre dissout
et de noyaux contenus dans le solvant et cas d'electrons de

conduction et des noyaux de Si29 d'un echantillon de Silicium.
Les resultats experimentaux obtenus ä champ moyen

(70 gauss) et ä champ plus eleve (3000 gauss) seront decrits.

Double resonances in the free radical ion (S03)2NCT~. 1 James

H. Burgess (Stanford University, Stanford, California).

Double resonance experiments have been carried out on
dilute aqueous solutions of the paramagnetic ion (S03)2N0~ ~

in magnetic fields around 30 oersteds. This free radical
exhibits a well resolved hyperfine structure with a zero field

splitting of 54.7 Mc/s. Radiation of saturating intensity was

applied near the resonance frequency of one hyperfine
component. At the same time the energy absorption near a second

resonance frequency was observed by means of a Pound-Knight
type detector operating at a low rf-intensity level. Resonances

1 A preliminary report of this work was contained in a letter,
Phys. Rev. 100, 752 (1955).
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were displayed as a function of magnetic field for various
applied rf frequencies and for several intensities of the saturating

radiation. In cases where there was an energy level

common to the two transitions excited by the applied radiations,

a splitting of the resonance line occurred. The
positions and intensities of the two maxima depended in a detailed

manner on the applied frequencies, the strength of the saturating

field, the relaxation times of the disulfonate ion and on the
behavior of the energy levels with dc magnetic field intensity.
In cases where there is no common energy level, no effects of
the saturating radiation were observed. An analysis, based

on the density matrix equation dp/dt (1/ih) [H, p] 1/T
(p — p0), where p0 is the normalized Boltzmann factor appropriate

to the energy of the system in the static magnetic field,
leads to a result for the susceptibility which agrees closely
with the observations. The relation of this work to that of
Javan *, and others, will be discussed.

The optical detection of radiofrequency resonances in ionised

helium. G. W. Series and W. N. Fox (The Clarendon

Laboratory, Oxford, England).

Electric dipole transitions between the magnetic states of
the levels 4 S,y 4 of singly ionised helium are being
studied, with a view to measuring the Lamb shift.

The excited ions are produced in a glow discharge, resonances

being detected by changes in intensity of the line X 4686,
which arises from the optical transition n 4 — n 3.

A tuned cavity resonating at about 2000 Mc/s is used, the
electric dipole resonances being swept through by varying a

magnetic field.

Experiences de double resonance dans Fetal excite i2Pii% de

Vatome Na23 H. Kruger et K. Scheffler (Universite
de Tubingen).

A l'aide de la methode de double resonance, nous avons
mesure dans l'etat excite 42P3/2 de l'atome Na23 les frequences

1 A. Javan, Phys. Rev. 107, 1579 (1957).

Archives des Sciences. Vol. 11, fasc. 2, 1958. 15
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des transitions hyperfines. Des trois transitions prevues les

deux plus intenses ont ete observees ä 19,6 MHz et ä 9,5 MHz.

D'apres les intensites theoriquement prevues on doit les

attribuer aux transitions F 3 — F 2 et F 2 — F
1. La largeur de raie, extrapolee pour une amplitude nulle
du champ de radiofrequence, correspond ä 3,6 MHz. On en

deduit la duree de vie du niveau 42P,„ qui est trouvee egale

ä 0,9.10"7 sec.

Dans l'etat 42P3/2 le rapport de l'ecartement des resonances
ä leur largeur est plus favorable que dans l'etat 32P3/2 qui a

fait l'objet d'une investigation de Sagalyn et Rabi. La valeur
du moment quadrupolaire du noyau Na23 calculee ä partir de

nos mesures est (0,13 ± 0,04). KT24 cm2.

Largeur des raies de resonance magnetique de l'etat öjP3 du

mercure et diffusion multiple des photons 2537 Ä. J.-P.

Barrat (Laboratoire de Physique, ENS).

Les mesures par diverses methodes (resonance magnetique
ou depolarisation magnetique) de la duree de vie t du niveau
63PX du mercure conduisent en realite ä une «duree de

coherence )> T plus longue que t, tendant vers t aux tres basses

pressions de vapeur. Ce phenomene est dü ä la diffusion multiple

des photons de resonance optique par les atomes de

mercure. Celle-ci se produit de fa<jon independante pour chaque

composante hyperfine de la raie 2537 A; eile est responsable

egalement de la depolarisation de la raie de resonance optique
quand la pression de vapeur augmente. La theorie permet de

prevoir des relations entre la duree de coherence et le taux de

polarisation pour une composante hyperfine d'un isotope
determine, ou entre les durees de coherence relatives aux diffe-
rentes composantes hyperfines. Elle donne aussi la forme

theorique des raies de resonance magnetique dans le cas oil

on isole les photons diffuses deux fois par les atomes de

mercure. Les resultats experimentaux sont en accord satisfaisant

avec les previsions theoriques.
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Detection optiquede la resonance magnetique nucleaire du mer-

cure 201. B. Cagnac (Laboratoire de Physique, ENS).

Les methodes de pompage optique et de detection optique
ont ete employees precedemment pour orienter des atomes
alcalins ä l'etat fondamental et pour etudier les resonances

magnetiques entre sous-niveaux Zeernan et niveaux hyperfins
de cet etat.

Nous avons applique ces methodes ä l'orientation nucleaire
de l'isotope 201 du mercure dont l'etat fondamental presente
une configuration electronique diamagnetique (etat 1S0).

Cependant le noyau de cet isotope, de spin I 3/2, possede

un moment magnetique dont l'orientation dans un champ
exterieur presente quatre sous-niveaux Zeeman entre lesquels
on peut induire des transitions de resonance magnetique
nucleaire.

Nous obtenons l'alignement nucleaire dans la vapeur satu-
rante pure (echantillon enrichi ä 90% Hg201) en irradiant
la vapeur parallelement au champ magnetique avec la lumiere

non polarisee d'une source lumineuse emettant la raie 2537 A
et contenant soit de l'isotope 198 (qui excite la composante
hyperfine 3/2 de Hg 201) soit de l'isotope 204 (qui excite la

composante hyperfine 5/2 de Hg 201). Sur une frequence de

resonance de 10 kilocycles par seconde, la resonance, detec-

tee par changement de l'etat de polarisation de la lumiere de

resonance optique, se situe ä H0 35,6 gauss.
La mesure de la largeur des courbes de resonances (infe-

rieure ä 10 cycles par sec.) montre que les collisions entre les

atomes de mercure et les parois de quartz de la cellule ne

desorientent pas les noyaux alors que dans le cas des atomes

alcalins, de configuration electronique paramagnetique (etat
2 S,, une telle disorientation a lieu.

12

Ceci constitue la premiere mesure directe du moment magnetique

du noyau Hg 201.
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Spin resonance of free electrons. H. G. Dehmelt (University
of Washington, Seattle, Washington, USA).

An experiment is described in which thermal electrons,

te % 400° K, become polarized in detectable numbers by
undergoing exchange collisions with oriented sodium atoms

during which the atom orientation is transferred to the electrons.
The collisions establish interrelated equilibrium values for the
atom and electron polarizations which depend upon the
balance between the polarizing agency acting upon the atoms

(optical pumping) and the disorienting relaxation effects

acting both on atoms and electrons. When now the electrons

are furthermore disoriented by gyromagnetic spin resonance an
additional reduction of the atom polarization ensues which
is detected by an optical monitoring technique, thereby allowing

a determination of the free electron spin g-factor, gs.

Since it was experimentally convenient, at this stage only the
ratio

gj (Na)/ gs 1.000026 ± 0.00003

was determined, showing no significant difference between

gs and gj (Na) the g-factor of the 2S1/2 sodium groundstate.
From the experimental strength and width of the electron
disorientation signal as compared to the sodium signal a

lower limit was obtained for the sodium exchange cross section

with thermal electrons

Q > 2.3 x 10"14 cm2.

This may be compared with a theoretical exchange cross section

Q 2.3 x llT14 cm2

which is derived under the assumption that the 3s2'S0 state
of the Na- ion has essentially zero binding energy thereby
causing strong singlet scattering while the triplet scattering
is negligible in comparison. Spin-orbit coupling during collisions

of the electrons with the atoms of the inert argon buffer
employed to slow down wall diffusion is discussed as the chief
cause for the shortness of the observed free electron spin
relaxation time,

Te ss 6 x 10"5 sec.
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Similar experiments were carried out using rubidium

vapour in 10 mm argon. The electron signal here was about

an order of magnitude stronger. Attempts to use continuous
ionization to create the free electrons in place of the pulse
method used above will be discussed.

Pressure shift and line width of the zero field hyperfine splitting
in Na23 and Cs133 produced by various Gases. M. Arditi.
(Federal Telecomunications Laboratories, a division of

International Telephone and Telegraph Corporation).

In frequency standards based on the field independent
hyperfine transition in the ground state of alkali vapor metals
in a gas cell, a buffer gas is usually introduced both for Doppler
width reduction and for increasing useful population differences
and detection sensitivity when employing optical orientation
and optical detection methods. Investigations of the pressure
shift produced by various buffer gases or mixture of gases

(such as helium, nitrogen, neon, argon, xenon or krypton) in
the microwave transitions (2,0) (1,0) in Na23 or (4,0) (3,0) in
Cs133 will be reported. The variations in the line width, as

the pressure of the gas is varied, will also be discussed. The

experimental results suggest pressure shifts for the hyperfine
transitions quite similar to optical pressure shift and line

asymmetry of alkali metal resonance radiations in rare gas,

although the order of magnitude of the effect is quite different.

Optical pumping of alkali atoms in high-pressure buffer gas
and determination of the spin distribution. A. Bloom
(Varian Associates).

Experiments have been performed on the optical pumping
and magnetic resonance of alkali vapor, in argon with pressures

greater than 20 mm Hg. The resonances observed have been

the Zeeman resonance in Na, K and Rb, and hyperfine resonances

in Na and K. Relative signal intensities have been

studied with a view to obtaining information on the exact
nature of the pumping process and the distribution of spin
population among the ground state sublevels.
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It is indicated that two principal factors have to be taken
into account in order to describe the pumping. One is the

preferential absorption of certain spectral components of the

light, resulting in intensity differences which can produce
optical pumping at the rear of the absorption cell. The

simpler problems of this sort have exact mathematical
solutions. The other factor is the behavior of atoms in the
optically excited states. Approximate signal intensity calculations

have been made, based on two alternative assumptions:
a) that the spins are completely randomized among sublevels of

the P states before reemitting light, and b) following a suggestion

of Dehmelt, that only the electron spins are randomized,
the nuclear spins remaining unperturbed.

The experimental results appear to verify the importance
of the preferential light absorption. The signal intensities

agree generally with the hypothesis of complete randomization

in the excited states, except for one example in sodium
which is in clear disagreement with this interpretation. With
sodium, it appears possible to start with unpolarized light and

obtain, at the rear of the absorption cell, about 90% of the

population in the F 2 state (as against 62% when not

pumped). If the light is circularly polarized, then the population

is further compressed into only 3 magnetic sublevels.

Detection oplique des resonances basse frequence et haute fre¬

quence de Vatome de ccesium 133. T. Skalinski (Varsovie)
et F. Diamand (Paris).

L'un de nous (T.S.) a fait une etude detaillee des resonances
basse frequence (A F 0, A mF 1) de l'etat fondamental
de l'atome Cs133. Les amplitudes des resonances ont ete accrues

par addition de Xenon ä une pression de 0,16 ä 0,23 mm Hg.
Toutes les resonances prevues de type simple, double, triple
ont ete observees. Pour les amplitudes faibles de radiofrequence,
la largeur des raies doubles est de l'ordre de 7,5 KHz.

Nous avons trouve des largeurs du meme ordre pour les

raies haute frequence A F 1, A mF 0, ± 1 observees sur
les frequences de 9205,3 et 9179,8 MHz. Un klystron asservi
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par horloge de quartz nous permettra de poursuivre cette etude.

Une etude detaillee de l'influence des gaz etrangers sur
l'intensite des resonances basse frequence de l'atome Na23 a

ete faite par Hartmann. Nous nous bornons ä presenter les

resultats. A haute pression de gaz etranger, la relaxation se

fait essentiellement par reexcitation optique des atomes Orientes

et disorientation ä l'etat excite 2P.

5. R.F.S. Group - Conference on the Applications
of Magnetic Resonance to Solid State Physics

Septembre 1958

RADIO FREQUENCY SPECTROSCOPY GROUP

(Chairman: Professor E. R. Andrew, Bangor)

Conference on Magnetic Resonance in Solids

to be held at King's College, Newcastle upon Tyne,
in the University of Durham

on Monday and Tuesday, 22nd and 23rd September, 1958

The conference will be devoted to the application of electron

spin, nuclear and cyclotron resonance to solid state physics,
in particular to problems of ionic solids and semi-conductors.

Provisional Programme

Monday, 22nd September

3.30 p.m. Tea in Physics Department.
4.15 p.m. Introduction.

4.30-6.30 p.m. Electron resonance in ionic solids.
7.00 p.m. Dinner in Halls of Residence or Hotels.
8.30 p.m. Reception by King's College.

Tuesday, 23rd September

9.30-11.00 a.m. Electron spin resonance in ionic solids, contd.
11.00-11.30 a.m. Coffee.
11.30-12.45 a.m. Nuclear resonance in ionic solids.

1.00 p.m. Lunch in University Dining Hall.
2.00- 3.30 p.m. Electron spin resonance in semi-conductors.
3.30- 4.00 p.m. Tea.
4.00- 5.30 p.m. Nuclear and cyclotron resonance in semi¬

conductors.
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Visit to Physics Laboratories.
Members of the conference are invited to visit the laboratories

of the Physics Department which will be open Monday morning and
early afternoon and on Wednesday all day and in between sessions.

Excursion.

It is hoped to arrange excursions to the Roman Wall and some
of the sites of Roman remains (Housesteads, Chesters and Cor-
bridge) under the guidance of a member of the Department of
Romano British Archaeology, on Monday morning and/or Wednesday.

Accommodation Arrangements.
The Conference is open to all interested scientists on payment of

a registration fee of 10/- (University research students who are not
members of the academic staff may claim exemption from this).

Accommodation will be available in the University Halls of
Residence over the Sunday, Monday and Tuesday nights, or
alternatively at different Hotels. (Since accommodation in the University
Halls of Residence is limited early application is advised and no
places in Halls of Residence can be guaranteed for applications
received after 15th July.) Those wishing to attend the Conference
are requested to fill in the appropriate details a form to be ask to:

Dr. E. E. Schneider,
Radio Frequency Spectroscopy Conference,
King's College,
NEWCASTLE UPON TYNE, 1.

Tentative Programme of Conference
on Application of Magnetic Resonance

to Solid State Physics

(Speakers in case of joint papers underlined)

Monday, 22nd September
4.15 p.m. Opening and Preliminaries.
4.30 p.m. General Introduction: Magnetic Resonance and Defects

in Solids.
5.10 p.m. B. Bleaney: Magnetic Resonance in MnF2.
5.40 p.m. P. A. Forrester, C. N. Owston and E. E. Schneider:

Electron Resonance of Manganese in Alkali Halides.
6.10 p.m. A. Cunliffe: Electron Resonance of MnF2 containing

Ce. (Short paper—10 minutes only.)

Tuesday, 23rd September
9.30 a.m. W. Hayes: Electron Resonance of V-centres in

Doped Alkali Halides.
10.00 a.m. C. M. Owston and E. E. Schneider: Electron Re¬

sonance of F and V-centres in LiF.
10.30 a.m. J. E. Wertz: Defect Centres in MgO.
11.00 a.m. Coffee.
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11.30 a.m. Short Business Meeting.
11.50 a.m. W. G. Proctor: Acoustic Absorption in Ionic Crystals.
12.15 p.m. E. E. Schneider and K. Thompson : Nuclear Resonance

in Lithium Fluoride.
12.45 p.m. Break for lunch.

2.00 p.m. A. F. Kip: Cyclotron Resonance in Metals.
2.30 p.m. D. M. S. Bagguley: Cyclotron Resonance in Semi¬

conductors.
3.00 p.m. C. Rose-Innes: Cyclotron Resonance in Semiconductors.
3.30 p.m. Tea.
4.00 p.m. E. Fawcett and D. H. Parkinson: Electron Spin

Resonance in Semiconductors.
4.30 p.m. E. II. Rhoderick and Oliver: Nuclear Resonance

in Inter-metallic Semiconductors.
5.00 p.m. E. E. Schneider: Conduction Electron Resonance in

Silicon.

6. Travaux des Laboratoires du Croupement AMPERE
15 mars - ler juin 1958

TRAVAUX DES LABORATOIRES DU GROUPEMENT AMPfiRE
PUBLlfiS ENTRE LE 15 MARS 1958

ET LE 1" JUIN 1958

1. Dielectriques et absorption Debye

Proprietes dielectriques de la Chabasie et de la Heulandite naturelles.
Par P. Ducros, C. R. Acad. Sei. 246, 934-936 (1958).

On the molecular Theory of dielectric polarization (Sur la theorie
moleculaire de la polarisation dielectrique) par M. Mandel et
P. Mazur; Physica 24, 116 (1958).

Zur dielektrischen Orientierungspolarisation von Gasen; par H. K.
Wimmel et W. Maier; Zeitsch. fur Naturforschung 13 A, 48,
(1958).

2. Transitions moleculaires dans le domaine hertzien

Microwawe Spectra of Diazomethane and its Deutero Derivatives, par
Cox, Thomas, et Sheridan; Nature 181, 1000 (1958).

Microwawe Spectrum of Nickel Cyclopentadienyl Nitrosyl and the

Configuration of the Molecule; par Cox, Thomas et Sheridan;
Nature 181, 1157 (1958).

Microwawe Spectra of some Molecules containing —CF 3and —SiF3
groups-, par Thomas, Heeks et Sheridan; Zeitschrift fur
Elektrochemie 61, 935-937 (1957).
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3. Resonance paramagnetique electronique
Electron Resonance Studies of Occluded Polymer Radicals; par D. J. E.

Ingram, M.C. R.Symons, M. G. Townsend ; Transactions Faraday
Society 34, 409 (1958).

Free Radicals Produced in Cigarette Smoke; par Gibson et Ingram;
Nature 181, 1003 (1958).

The investigation of free radicals trapped in low temperature carbons;
Austin, Ingram et Tapley; Trans. Fadaray Soc. 54, 400 (1958).

Electron Resonance in Coals-, Austin et Ingram; Brennstoff Chemie
39, 525 (1958).

Free radical produced in the reaction of Metmyoglobin with Hydrogen
Peroxide; par Gibson et Ingram; Nature 181, 1398 (1958).

Eine Apparatur zur Untersuchung der paramagnetischen Elektronen¬
resonanz in Kristallen und Flüssigkeiten; par Albold, Elschner
et Wenzel; Experimentelle Technik der Physik; 5, 254 -261
(1958).

Paramagnetism in Molecular Compounds; par Buck, Lupinski,
Oosterhoff; Molecular Physics I, 196 (1958).

Ferromagnetic Resonance in Polycrystalline Ferrites; these de J.
Snieder.

Paramagnetic Impurities in NaF; par Hayes et Jones; Proc. of
the Phys. Soc. 71, 503 (1958).

A microwave Spin Resonance Spectrometer-, par Unterberger;
presente au National Meeting of the Institute of Radio Engineers
in New York City, le 26 mars 1958. A publier dans IRE Convention

Record.

Carbonaceous Free Radicals in Crude Petroleum-, par Gutowsky,
Roger Ray, Rutledge et Unterberger; J. Chem. Phys. 28,
744 (1958).

4. Resonance magnetique nucleaire et quadrupolaire

Polarisation dynamique des noyaux de Si29 dans le silicium-, par
Abragam, Combrisson et Solomon; C. R. Acad. Sc. 246, 1035-
1037 (1958).

Une nouvelle methode de polarisation dynamique des noyaux atomiques
dans les solides; par Abragam et Proctor; C. R. Ac. des Sc.
246, 2253 (1958).

Spin temperature; par Abragam et Proctor; Phys. Rev. 109, 1441
(1958).

Multiple Echoes in solids; par Solomon, Phys. Rev., 110, 61

(1958).

Echos multiples dans les solides; par Solomon; C. R. Acad. Sc. 245,
1011 (1957).
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Croisement des frequences de resonance nucleaire des chlores et des

protons dans le paradichlorobenzine; par Goldman; C. R. Acad.
Sc. 246, 1038 (1958).

Resonance nucleaire des protons dans I'acide trichloracitique ; par
Goldman, C. R. Acad, des Sc. seance du 19 mai 1958.

Signaux de resonance nucleaire obtenus par polarisation dynamique;
par Landesman, C. R. Acad. Sc. 246, 1538 (1958).

Etude de la polarisation dynamique ä champ eleve et realisation d'un
aulo-oscillateur du type «maser »; par Allais; C. R. Acad Sc.
246, 2123 (1958).

Interactions indirectes entre Nu et Hl dans les champs magnetiques
ires faibles, par Rocard et Frank, C. R. Acad, des Sc. 246,
2466 (1958).

Nuclear Quadrupole Interaction in an antiferromagnetic crystal; par
Cooke et Edmonds; Proc. Phys. Soc. LXXI, 517 (1958).

Proton Magnetic Resonance of the CH3 Group IV. Calculation of the

Tunneling Frequency and of Tx in Solids; par Stejskal et Gutow-
sky; J. Chem. Phys. 28, 388-396 (1958).

Herstellung sehr homogener axialsymmetrischer Magnetfelder; par
Primas et Gunthard; Helv. Phys. Acta 30, 331 (1957).

Prolonenresonanzspektren einfacher cyclischer Aether und Ketone I;
par Primas, Frei, Gunthard; Helv. Chemica Acta, 41, 35

(1958).

Ein Modulationsverfahren für die Kernresonanzspektroskopie mit
hoher Auflösung; par Primas; Helv. Physica Acta, 31, 17 (1958).

Uber die Empfindlichkeit des Autodynverfahrens zur Beobachtung
magnetischer Kernresonanz; par Weinhold; Experimentelle
Technik der Physik; 5, 271-280, (1957).

Nuclear Resonance Pulse Apparatus; par Buchta, Gutowsky et
Woessner; Review of Scientific Instruments 29, 55-60 (1958).

Nuclear Quadrupole Resonance of Neutron-irradiated sodium Chlorate;
par Depireux et Duchesne; Nature 181, 759 (1958).

Die Kernquadrupolresonanzspektren des Brombenzols und des 1,2-
Dibromäthans; par Zeil et Schmitt; Zeitschrift fur Naturforsch.
13a, 3, 241-243 (1958).

7. Publication des Communications presentees
au Colloque AMPERE de Paris

II est rappele aux auteurs que les manuscrits prets ä l'impression
doivent etre remis au plus tard, le 12 juillet avant midi:

1) soit ä M. G. Bene de l'Institut de Physique de Genöve,
2) soit au Secretariat du Colloque.
Dans le cas contraire, nous ne pouvons en garantir la publication

dans le fascicule special.
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