
Bernard Coqblin

(...the best tribute to his memory will be 

to try to resemble him a bit, to have some time for the others)

“..... le meilleur hommage à sa mémoire sera d’essayer de lui  

ressembler un peu, d'avoir un peu de temps pour les autres.”

(29 May 2012†) 
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SCES as a bridge between Europe and southernmost physicists, in Patagonia

1977-1978: C. Rizzuto - G. Olcese, A. Iandell; Postdoc Univ. of Genova,
- Physico-chemical properties of Ce-binaries

1978-1979: D. Wohlleben,  Post-doc at  University of Cologne 
- Interconfigurational Fluctuations (ICF)

F. Steglich, H.v. Löhneysen (several visits to Bariloche),

1986 -1988: D. Wohlleben – Univ. of Cologne (Humboldt Res. Fellow) 

( I ) 1984 – 1994:    J. P. Kappler, Univ. L. Pasteur. Strasbourg 
PhD Thesis G. Nieva (1988) & O. Trovarelli (1996) – 60% of our 

publications in that period.            ( II ) 2007 – running ...

1994 – 2013: F. Steglich - C. Geibel, Tech. Univ. Darmstadt &
Max Planck Inst - CPsF – Dresden => ~20 german/argentinian visitors 

Post Doc.O. Trovarelli (1998-2000), PhD Thesis M.G- Berisso (2002)

& P.Pedrazzini (2003) – 50% of our publications.

1991 – running: E. Bauer & H. Michor, Tech.. Univ. Vienna, 
& P. Rogl, Univ.of Vienna. 

2009 – running: M. Giovannini Univ. Genova



2017 - 80th anniversary of the first observation 
of  Ce volume collapse in CeN

Vol. XXV, p. 129 (1937)

Prof. Aldo Iandelli

(NaCl – type)

Report to:

Istit. Chimica Generale – Univ. Genova
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“The lattice parameter of CeN presents a [strange] anomaly. As it 
can be seen in Table I, it is much lower than that of the compound 
with Pr and also to that of [pure] cubic Ce (a=5.141 Ao). 
For security, many photograms were performed on different CeN
samples, trying to change as much as possible the [compound]
formation conditions, always with the same result.”

“The abnormal behavior of Ce is difficult to explain because the CeN 
compound does not present different characterics than the other.
The only ascertained difference is that the heat of formation [∆H]

seems to be larger than that of LaN.”

Discussion



[One] should have a remarkable contraction [∆V] of the Earth atom, 
like in those compounds having a large heat of formation [∆H  ~ ∆V]
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Sereni, Jour. Less Comm. Metals 86 (1982) 287

LaN

CeN

Electrostatic Energy ~ q Z/r * exp(-λ/r)



What was known (to my knowledge) before 1937 concerning 
Ce and Ce-alloys properties

Z. Anorg. Chemie 72 (1911) 391

1911

1903A. von Felsbach:  attempts with Ce – Fe (pyrophoric), Co, Ni

Ce-Pb & Ce-Sn systems

SnCe

Ce was first isolated by Carl G. Mosander (Sweden) in 1839



1921Cerium - metal

p.88
General Electric Res.Lab. 
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“Cerium [β] shows the same structure as Ti and Zr [hex] 
with axial ratio 1.62.”

“..... The side of the elementary triangle is 3.65 Ao and 
height 5.96 Ao.”

“... There is present also a face centered cubic [γ – fcc]
form, with side of cube 5.12 Ao giving the same density 
as the hexagonal form. 
Cerium thus appears to be composed of a mixture of 
the hexagonal and cubic forms of close-packed.”



Zeits. für Anorg. Allgem. Chem.  208 (1932) 273

1932

Univ. Göttingen 

remarking that Ce shows a higher compressilility 
than La and Pr

“Das Cer kristallisiert aulβerdem noch, nach der Arbeit 
von A. W. Hull, kubisch-flachenaentriert“

“Ce also crystallizes, after A.W. Hull, cubic close-packet”
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“(Wenn man die Kompressibilitëten des La, Ce 
und Pr gegen die Ordnungszahlen aufträgt, 
bemerkt man übrigens, daβ Cer eine höhere 
Kompressibilität als La und Pr aeigt.)”

data from CRC – Hanb. Chem. Phys.



Ce – metal: Comptes Rendus de l’Académie des sciences; 198 (1934) 1591

1934 – f(T)

At low temperature, Ce has complicated magnetic properties: 
1) at 99K its Magnetization drops from 53.8 10-6 (in 3kGs) to 39 10-6 (in 7kGs) 
2) it seems to have two states, with diffrent temperatures for heating and cooling.

(presented by..)
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• ... the (Ce) α state, which has previously been defined by its thermomagnetic anomaly was 
studied by dilatometry. It can be shown that the magnetic variation almost coincides with an 
exceptionally great anomaly of expansion which amounts to 10% in volume. 
• ... during contraction (decreasing temperature) the expansion coefficient has a maximum at   
-164° (109.3 K) whereas, with increasing temperature, the maximum is reached at -98° (175.4 K). 
The maximums of the magnetic anomaly have been found at  -163° (108.4 K) and -100° (177.4 
K) respectively. 

Range of existence and properties of the allotropic states of metallic cerium
F. Trombe, M. Foex; Annales de Chimie (Paris, France) 19 (1944) 417

1944 Thermal expansion & Electrical resitivity

The electrical conductivity tests were made with a 99.6%  
pure Ce, ....,  cooled to low temperature, where it passes 
into the α state, shows an electrical anomaly at -186°
(87.4 K) and -98° (175.4 K), respectively, which 
corresponds to the magnetic and dilatometric behavior

Gschneidner, J.Phys.F6 (1976) L42 



Bridgman's results on presumably pure cerium indicate an over-all contraction
in volume of 16.5 % at 15,000 atmospheres [~15kbar]. 

1948 - pressureP. W. Bridgman, Proc. Am. Acad. Sci. 76 (1948) 55
quoted by A.W. Lawson, T.Y. Tang; Phys. Rev. 76 (1949) 301

γ-Ce

α - Ce

Franceschi, PRL 22 (1969) 1299

pressure [kbar]
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1937 – 80th anniversary !!
Rare Earths Valencies

Rare Earths atomic volume curve

2+

3+

4+

Cassiopeium

Valencies according to atomic volumes 

61

“ To the knowledge of the rare earths metals”

(Promethium)
(Lutetium)



For Ce, from the atomic volumetric curve we conclude that there are both 3- and 4-valent ions. 
This assumption is magnetically easy to test since the Ce 4+ ion has no magnetic moment
whereas the Ce 3+ ion has 2.56 magnetons. According to the formula µeff = 2.84 √(χat * T) the 
following effective moments for Ce metal  are obtained: 

“ .. that’s why the actual moments lie between the two limit values. The values  closer to Ce 3+ are 
at higher the temperature. According to the mixing rule (valid only as a first approach), from 
the observed susceptibility values the ratio between Ce 4+ and Ce 3+ ions is: Both charges are 
similar at 90o(K) ;  at 195o(K) Ce 3+ ions amounts to 70 % , and to 84% at room temperature.”

3. Rare Earth metals ionic moments p.167

Ce as a Mix (3+/4+) 
Valence metal ?
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Ce - Valence Instability

Concerning the High Pressure Allotropic modification of Cerium*
A. W. Lawson and T-Y Tang,  Phys. Rev. 76 (1949) 301

Powder patterns, taken at approximately 15kbar, reveal that the high pressure modifcation of 
the ambient pressure FCC lattice, is also FCC!. The new structure possesses a lattice constant 

a = 4.84 ± 0.03A, yielding an over-all volume change at this pressure of 16,5 % .
(remind Bridgman 1948)

1949

4f

e -

cond. bandAs a result of stimulating conversations with our colleague, 
W. H. Zachariasen, we propose the following simple model : 
........ Ce, which is the first atom in the periodic table to 
permit the existence of a 4f electron, when condensed 
exhibits the tendency to become pervertedbecome perverted from a 3-valent 
to a 4-valent state ........ 
Apparently, the application of ~12 Kbar of pressure is 
sufficient to evoke this transformation and the 4f electron is 
literally squeezedliterally squeezed into a 5d state.. 

Quoted in A.F. Schuch and J.H. Sturdivant,  J. of  Chem. Phys. 18 (1950) 145

... Trombe and Foex (1944) observed a transition at 109 K accompanied by a 10% volumen 
decrease and a decrease in magnetic susceptibility.  Prof. Linus Pauling suggested to us in
1946 that this transition is caused by the promotion of a 4f eletron to a bound-forming orbital

Simultaneously



Zachariasen 
– Pauling

In
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Coqblin-Blandin model [Advan Phys 17 (1968) 281]

‘Cerium’: Koskenmaki & Gschneidner: Handb Phys & Chem RE, Ch. 4, p. 337 (1978)
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Ce
Thank you !
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“In its elemental form, Ce is the most fascinating member 
of the periodic table”, Koskenmaki & Gschneidner Jr. (1978)

Summary:

“ Ce is the best catalyst to transform colleagues in friends”


