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Au coating is removed from the high-electric field area  
by multiple breakdowns
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Enhancement of the WF

Cu	

∆Փth	

Experimental	 work	 func3ons	 for	 a	 thin	 film	
characterised	 with	 the	 Auger	 spectroscopy.	
Measurements	 were	 performed	 at	 normal	
incidence	with	an	electron	beam	at	1	keV.		
The	measurements	of	this	MoO3	films	show	a	WF		
1̴.8	 eV	 higher	 than	 Cu,	 in	 agreement	 with	 the	
expected	enhancement	of		 	 2̴	eV	(see	leK).

∆Փexp=	1.8±0.5	eV	

∆Փexp	
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Irradiation	no.	10	
Sample:	copper	
#	shots:	5000	
Angle:	45°	
Center	diameter:		 	 1̴80	µm	
Total	spot	diameter:		 	 4̴00	µm

~10	GV/m



Irradiation	no.	10	
Sample:	Annealed	MoO3	
#	shots:	5000	
Angle:	45°	
Center	diameter:		 	 1̴50	µm	
Total	spot	diameter:		 	 3̴70	µm	

~10	GV/m



NUCLEAAR 2019/20

HIGHLIGHTS
▸ To improve the performance of RF device we propose to investigate the possibility to coat Cu materials with 

transition metal (TM) and TM oxides. Depositions of Mo and Mo oxides have been already obtained under 
vacuum and structural and electronic characterisation have been obtained with excellent results.  

▸ The method we propose is a promising approach to obtain homogeneous coatings suitable to increase 
performances of RF cavities working at high frequencies. We combined FIB imaging to visualise at high spatial 
resolution the morphology of the films and to accurately measure the thickness. Transport experiments have been 
performed to measure the resistivity, while XRD and XAS techniques were used to evaluate the degree of 
crystallinity, identify different ordered phases and probe the local structure and their electronic properties. 

▸ Mo and Mo oxides have been already characterised in term of conductivity properties for both ultra thin and thick 
films and in term of work function (WF). As an example, polycrystalline MoO3, prepared by vacuum sublimation of 
MoO3 exhibits a work function between 6.8-6.9 eV much higher then polycrystalline Cu whose WF is ~4.6 eV. 

▸ In this project we plan to improve the adhesion and the harness characteristic of these films and apply this new 
technology to dedicated RF devices to be manufactured at LNF. 

ACTIVITIES
▸ Preparation of thin and thick films on copper with TMs characterised by: Low electron field emission, high work 

function, high conductivity and high mechanical resistance 

▸ Preparation of thin and thick TM/TM oxides films on curved surfaces of copper  

▸ Damage (breakdown) tests at high electric field using FEL radiation up to several GV/m  

▸ Manufacture of a small prototype of a RF cavity with a coating made by TMs or TMs oxides  



NUCLEAAR 2019/20

INFN/LNF  FTE: 1.4 

A. Marcelli (Coord. Naz.)      30 % Primo Ricer. 
G. Della Ventura	               40 %  Associato 
S. Macis	                             50 %  Associato 
J. Scifo                                   20 %  Fellow 

B. Spataro	 	      	              Associato senior

LNF + RM1  FTE: 2.6

INFN/RM1  FTE: 1.2 

M. Petrarca (Coord. Loc.)        20 % Associato  
S. Lupi                                    20 %  Associato 
S. Sarti                                       20 %  Associato 
A. D’Arco                                   60 %  Associato 


