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Salvador	Velayos:	
Nuestro	profesor	de	electricidad	y	magnetismo	en	3º.	
Beca	(1971,	Gob.	Francés)	para	Grenoble	al	laboratorio	de	magnetismo	(L.Neél	PN.	1970)		
Visitas	y	reuniones	en	los	Laboratorios	de	la	Complu.	
En	el	tribunal		de	tesis	en		Grenoble	(1974).		
1974.	Contrato	en	la	Univ.	de	Santander.	(Ahora	Cantabria)	
Velayos	Ponente	de	mi	tesis	(1976)	en	Madrid.	
L.Neél.	Doc	Honoris	Causa	en	la	Univ.	Complutense.	(1978).	
Relación	continuada	desde	Santander	con	la	UCM	y	con	el	IMA.	
	







1985	 2018	

Exposición	sobre	Blas	Cabrera	y	el	magnetismo.	
Preparada	por	Barandiaran	y	Gomez	Sal			Workshop	-	USA-Spain	(Jaca	1985)	



•  Manu:	
•  	en	Jaca	(reunión	del	GEFES,	ensayo	de	
su	tesis).		

•  Desde	1988.	Proyectos	en	común	UPV-
UC,	"Preparación,	propiedades	magnéticas	y	de	
transporte	de	nuevos	materiales	metálicos,	
compuestos	intermetálicos	de	tierras	raras	y	
vidrios	metálicos“,	hasta		el		momento		

(L.	Fernández	Barquín	y	ML	Fernández	
Gubieda),	con	Oviedo	(J.Blanco,	P.Gorria),	
Zaragoza	y	Pamplona.		
•  Consolidando	infraestructuras	comunes	
y	temas	complementarios.	Estancias	
conjuntas	en	Grenoble,	Copenhage,	etc..	

•  Compuestos	de	Tierras	Raras,	Vidrios	
metálicos,	nano	cristales,	Strongly	
correlated	electron	systems,	Bacterias	
magnéticas,……	

•  Hornos	de	preparación	de	muestras,	
Técnicas	de	neutrones,			PPMS,	
Magnetómetros,	Rayos	X	,			





New	complex	magnetic	structures.	Studied	by	neutron	diffraction	(CENG	and	
ILL)	
Magnetic	structures	,	non	commensurable,	Helimagnetic,		transverse	wave,	
sinusoidal,	etc.	(Pure	Rare	Earths)		
The	condition	to	have	a	net	magnetic	moment	is	to	have	at	least	a	doublet	
ground	state,	after	the	Crystalline	field	splitting		
Single	ground	state	magnetism		
Crystal	field	effects	in	low	symmetry	compounds	could	lead	to	a	single	ground	
state	in	Non	Kramers	ions.	(Tb,	Ho,	Tm)		
Non	Equal	moments	structures	could	not	be	stable	at	very	low	temperatures.		
However	we	have	demonstrated	that	in	the	case	of	non	Kramers	ion	(Ho)	the	
sinusoidal	structure	remain	stable.		
The	magnetic	moment	is	fully	induced	by	the	Exchange	field.	
In	the	case	of	Kramers	(Er)	the	structure	evolves	at	low	temperatures	to	an	
equal	moment	structure.		
	



Singlet ground state magnetism. 
Rare Earths in low symmetry sites, could have a singlet ground 
state(Non Kramres ions) and then the magnetism should be 
induced by the Exchange field. 
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España	entra	como	socio	científico	en	el	ILL	1986.	(Scientific		and	Steering	committee)		
Deusto.	1990.	Jornadas	de	Neutrones.	
Presentación	del	libro	en	Santander.	(1991)	
Creación	de	la	SETN.	(1997)	

Asistencia	de	Directores	de	los	Centros	de	neutrones	en	Europa.	
ILL-	J.Charvolin	
ISIS-	J.	Finney	

LLB-	J.Rossat-Mignod	
KFA-	T.Springer	

CENG.	J.Schweizer	
	



Strongly correlated electron systems. Kondo effect 
The case of CePt1-xNix 
D. Gignoux, J. C. Gómez Sal, Phys. Rev. B 30, 3967 (1984)  
J. A. Blanco et al.  Phys. Rev. B 15126 (1994). (Santander – Birbeck collab) 
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CeNi is intermediate valence,  
CePt is one of the few Kondo-ferromagnet. 
Tc = 6K.  
It has been demonstrated that the Ce3+ 
state is increasingly screened by Kondo 
effect with the rise of Ni concentration, x, 
leading to a gradually decrease of the 
magnetic moment. 
 The disappearance of the magnetic order 
occurs at x = 0.95.  
These features are due to the increasing 
importance of the 4f-conduction band 
hybridization respect to the magnetic 
RKKY interactions and are interpreted on 
the ground of the diagram proposed by 
Doniach . 
First Experimental Confirmation of the 
validity of Doniach Diagram.  

 
P.Martinez	Samper	et	al.	“The	evanescence	of	ferromagnetic	order	in	Ce1-xYxNi0.8Pt0.2		
dense	Kondo	system”.	Eur.	Phys	J.	B.	28,	103-109,	(2002) 		



The case of Ce Ni1-x Cux  
Tentative x-T phase diagram 
 
Tf and Tc from ac-dc magnetization down to 2 K 

J. García Soldevilla et al., Phys. Rev.B 61 (2000) 6821 

SG state above FM state: 
 
-  ORIGIN ? 
 
- SG-FM PHASES COEXIST? 

VERY LOW T CHARACTERIZATION IS REQUIRED 

KONDO EFFECT INCREASES 
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X-T PHASE DIAGRAM/ cluster-glass state 
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N.Marcano, J.C.Gomez Sal J.Espeso, L.Fernandez Barquin and C.Paulsen. 
. PRB 76, 224419,(2007) 



Contents 

1)  WHAT IS THE ORIGIN OF SUCH A CLUSTER-GLASS PHASE ABOVE 
THE FM STATE?  

2)   Tc? 

WHAT KIND OF MECHANISM LEADS FROM THE CLUSTER-GLASS TO A FM 
STATE?  

UNUSUAL CLUSTER-GLASS FERROMAGNETIC STATE 

X-T PHASE DIAGRAM/ Unusual cluster-glass-FM state 
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Contents 

J. R. Iglesias, J. I. Espeso, N. Marcano, J. C. Gómez Sal, Phys. Rev. B 79 (2009) 195128 

THE PERCOLATIVE SCENARIO/ Experimental evidences 
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2.- STAIRCASE LIKE BEHAVIOR IN HYSTERESIS LOOPS T<<Tfreezing       
 CeNi0.6Cu0.4, CeNi0.5Cu0.5 

AVALANCHES, or “GIANT BARKHAUSEN NOISE”: 

 proof of the clustering state at very low T  

Domainlike ferromagnetic structure 



Ph’d	Thesis.	Noelia	Marcano	2005.	Cantabria	University	.	
Santander.		

N. Marcano, J. C. Gómez Sal, J. I. Espeso et 
al., Phys. Rev. Lett. 98 (2007) 166406 
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Quantum criticality  

coming from 

 the melting of Tfreezing ? 0
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1) Origin of the “Spin-glass-Like” phase above FM state? 

2) Mechanism leading from a Spin-Glass-Like phase into a FM state without Tc?  

INTERMEDIATE STATE (by mSR): Dynamic magnetic clusters freezing below Tf  
 Percolation: Long-range ferromagnetic order at very low T  

Theoretical approach. N.Marcano, S.Maghallaes, B.Coqblin et al..ICM 2009. JMMM2010 

N. Marcano, J.I. Espeso, J.C. Gómez Sal. “Revisited 
magnetic phase diagram for CeNi1-xCux system: spin-
glass in the weak interaction limit” 

J. Phys.: Condensed Matter 25, 484004 (2013)	



La	universidad.	
Un	nuevo	sistema	complejo,	no	
menos	que	los	temas	anteriores.	

Con	clusters,	interacciones	
positivas	y	negativas,	electrones	
libres	y	de	comportamientos	
imprevisibles,	en	condiciones	

extremas	
	



RNi2Si2 

	Jesus	Blanco.	Jorge	Garcia	Soldevilla.	Daniel	Rubio.	
Rebeca	García	Calderón.	Almudena	Señas.	Jorge	Sánchez.		

Noelia	Marcano.	Arancha	Arguelles.		
	

Y	los	nuevos		
	

Javier	Alonso,	Cesar	Moreno,	Elisabeth	Martin	Jefrenovas	



Muchas gracias  a todos  


