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Project introduction
1011 protons will circulate in bunches 

 in the ring at v≈c 

Proton are charged -> it will  
produce an EM field 

The EM Field will produce an image  
current in the screen 

The image current will dissipate 

Due to the delay,  
it will affect back the beam causing 

instabilities.
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Project introduction

The surface resistance of copper at 50 K  

may not be sufficiently low to guarantee  

a safe operational margin for the FCC-hh 

beams (in particular at injection energy).



HTS  films requirements for beam screen 

  T=50 K Very high operation temperature 

  B=16 T  Very High magnetic field 

  f=1GHz Very high frequency 

  High synchrotron radiation intensity 

  Boundary materials with 100 TeV particles  
   (only supernova burst can exceed this energy)
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Why HTS?



S.	Calatroni	and	R.	Vaglio,	
	IEEE-TAS	7,	3500506	(2017)		

Z sf = Zn
H
Hc 2

H
Hc2

=
16T
80T

= 0.45 H
Hc2

=
16T
140T

= 0.34

YBCO Tl-1223

Joffre Gutiérrez Royo 
ICMAB 

Why HTS? Surface impedance
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Why HTS?  HTS vs copper  

1.06T Injection

16T Maximum Energy

Depinning frequency > rigid-fluxon model

Assuming: 
(conservative estimate) 
 ρn = 40  μΩcm 
Bc2 (50K) =  70T  
Jc~108 to 109 A/m2  

 S. Calatroni, et al. 2017 SUST 30 075002
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1.06T Injection

16T Maximum Energy

Assuming: 
(conservative estimate) 
 ρn = 40  μΩcm 
Bc2 (50K) =  70T  
Jc~108 to 109 A/m2  

At low frequencies, where the most 

unstable modes are predicted for a copper 

beam screen, a substantial gain of several 

orders of magnitude is clearly apparent

Why HTS?  HTS vs copper  
Depinning frequency > rigid-fluxon model
 S. Calatroni, et al. 2017 SUST 30 075002
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Why HTS?  Why Thallium based?

thanks to the electrochemical deposition coatings 
ONCE WE GOT THE “RECIPE”… 

Large scale production could be achievable 

IT WEARS QUITE WELL ALL THE  REQUIREMENTS
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Sample preparation
1st standard approach

TlNO3 + 

 Bi(NO3)3 ·5H2O + 

 Sr(NO3)2 +  

Ba(NO3)2  +  

CaNO3·H2O + 

 Cu(NO3)2 ·xH2 O  

in dimethyl sulfoxide (DMSO),  

SigmaAldrich, 99.9%Vertical 
Cell
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Sample preparation

1st standard approach
2nd  

approach

Vertical 
Cell

Flat 
Cell



Sample preparation

Heat treatment 1bar/pure O2



Sample preparation

Heat treatment

Thallium (oxide) is  
volatile above  
700-715°C 

1bar/pure O2



Tl-1212  
00l peakTl-1223  

00l peak Cuprate + oxide peaks
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First Results



SEM/TEM analysis  
and  
PRELIMINARY 
TRANSPORT 
MEASUREMENTS
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PLATE-LIKE GRAINS

First Results

PLEASE SEE 
S. HOLLEIS’  

POSTER 
@17:00 on the  

2AMSP08

Tc~114K



100x

1000x

10x10μm

20x20μm

40x40μm
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Substrate Issues



100x

1000x

10x10μm

20x20μm

40x40μm
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Substrate Issues

STARTING  
TO STUDY 

FLAT SUBSTRATES 
(Single Crystals > 

> glass > inconel…)  
WITH A  

SILVER COATING 

For large scale 
production we should  

start thinking  
about a silver coating  

instead to a silver 
substrate 

WHILE



Mixture of  
Tl-1223 / Tl-1212

Breaking and tilting of the pellets

Alternative method  
for thallination

Preparation of  
Tl-1223 pellets 

> > right Tl,Bi,Pb  
     evaporation 

   conditions
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Conclusions & Perspectives

1.  HTS are promising; 

2. First superconducting samples has 

been produced; 

3.    Silver Substrate/coating studies; 

4.    New Thallination method
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Conclusions & Perspectives

Thank you 
for the  

attention
1.  HTS are promising; 

2. First superconducting samples has 

been produced; 

3.    Silver Substrate/coating studies; 

4.    New Thallination method


