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Project introduction
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Project introduction
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HTS films requirements for beam screen

2 T=50 K Very high operation temperature

» B=

16 T Very High magnetic field

2 f=1GHz Very high frequency
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Why HTS? Surface impedance

T1-1223

Safe High Tc

Very high Jc High Jc

Very high steep Hirr High Hirr
Very tolerant for out
stoichiometry

TI(1223
—veEco ) Ag substrate

——Bi(2223)
MgB2
—— NbSn3

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




Why HTS? HTS vs copper

Depinning frequency > rigid-fluxon model
S. Calatroni, et al. 2017 SUST 30 075002
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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?

IT WEARS QUITE WELL ALL THE REQUIREMENTS

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

Large scale production could be achievable

10



Sample preparation

1st standard approach
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Sample preparation
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Sample preparation

Heat treatment 1bar/pure 0;




Sample preparation

Heat treatment 1bar/pure O,

870°C

820°C : i j
/ 7006/,77/ Thallium (oxide) is
c}@\ volatile above

00-715°C
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First Results
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SEM/TEM analysis
and
PRELIMINARY
TRANSPORT
MEASUREMENTS
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Substrate Issues
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THERMAL ETCHING OF SILVER IN VARIOUS ATMOSPHERES*
G. E. RHEAD+t and H. MYKURA +

[nvestigations were made uqmg interference microscopy of « changes in the surface topography of
silver specimens heated at 900°C in O,, N,, N,/O, mixtures, a N,/H, mixture and n vacuo. The develop-
ment of both two and three sots of planes on an originally flat surface was studied. The observed develop-
ment of {111}, {100} and {110} facets when oxygen is present is aseribed to a lowering of the total surface
free em.rg_\. Measurement of the angle of contact between low index surfaces (surface energy »,) and
continuation—random orientation-—surfaces (surfaco energy yg) show that y,/yp increases toward unity
as the concentration of oxygen is decreased. The results indicate that about 4 per cent more oxygen is
adsorbed onto {111} and ‘IUO* surfaces and that this anisotropy of adsorption is the main cause of the
anisotropy of surface energy in oxvgen bearing atmospheres. A comparison of faceting with and without

A net evaporation indicates that recondensation of silver atoms causes some desorption of oxygen. h
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THERMAL ETCHING OF SILVER IN VARIOUS ATMOSPHERES* ‘
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[nvestigations were made using interference microscopy of changes in the surface topography of
silver specimens heated at 900°C in O,, N,, N,/O, mixtures, a N,/H, mixture and n vacuo. The develop-
ment of both two and three sots of planes on an originally flat surface was studied. The observed develop-
ment of {111}, {100} and {110} facets when oxygen is present is ascribed to a lowering of the total surface
free ene rg_\ Measurement of the angle of contact between low index surfaces (surface energy »,) and
continuation—random orientation-—surfaces (surfaco energy yg) show that y,/yp increases toward umt\
as the concentration of oxygen is decreased. The results indicate that about 4 per cent more oxygen is
adsorbed onto {111} and ‘IUO* surfaces and that this anisotropy of adsorption is the main cause of the
anisotropy of surfa.ce energy in oxyvgen bearing atmospheres. A comparison of faceting »with and without

& net evaporation indicates that recondensation of silver atoms causes some desorption of oxygen.
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Substrate Issues

WHILE

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

iInstead to a silver

substrate



Alternative method
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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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