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Work condition: 

B=14 T (or 16 T)

T=50K (or 100 K)

Jc> 104 Acm-2

’ ρὋὌᾀ

In FCC-hh Beam screen is foreseen to work at T>50K. The surface resistance  
of copper at 50 k  may not be sufficiently low to guarantee a safe operational 
margin  for the fcc-beams (in particular at injection energy).
Idea: superconducting coating!

ReBCO (Cu1212)

Tl1212

c=12.7Å 

Tc=80 108K



ü Already demonstrated the possibility to deposit via 
electrochemistry thanks to the high out -of-stoichiometry 
tolerance with respect to RE -123

ü Cheap and scalable technique, which could be considered for a 
direct deposition on tubes or arbitrarily shaped templates

ü Tc ~ 120 K

E. Bellingeri et al. IEEE 2001

G. Gritzner et al.  SUST 2004

D.Y. Jeong et al SUST 2007

Why Thallium-1223 ?



TOXIC LAB CONSTRUCTION

POWDER AND BULKS REALIZATION

PRECURSOR DEPOSITION

HIGH PRESSURE REACTION

CHARACTERIZATION



955 °C

940 °C

938 °C

Tl-based cuprated

PHASE DIAGRAM STUDY

ON VARYING MANY PARAMETERS:

ü TEMPERATURE

ü INITIAL PRESSURE

ü FINAL PRESSURE

ü O2 PARTIAL PRESSURE

High Ar pressure syntesisin order to preventTlevaporation

Phase diagram study



Nd:YAG1064 nm
5 Hz 90 min

Substrate LAO 001
T substrate = RT

p(O2) = 8.7 -9.3 10 -2 mbar

Precursos layer Reacted film 

HT-HP REACTION

950 °C

50 bar Ar+ p(O2)

3 h
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× MicroscopyåSEM EBSD TEM 



VTI å16 T

R(T, B) > H C2, Hirr



VTI å16 T

Critical current density J c

Nominal channel geometry

Length lV+V- = 300 µm

Width d = 100 µm

Thikness z = 0.5 µm

s = 50 10 -8 cm2

Jc = 2 10 5 A/cm 2

Transport current measured 4 wire on patterned samples to reduce Ic



VTI å16 T

density, PinningForce

Critical current density J c



Microwave characterization

Measurement technique
Dielectric-loaded resonator 

Surface perturbation method

VNA

S
21
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Transm. coeff.

sample

Vortex motion resistivity ́
14

VNAὌ

Å Sample thickness å 1 µm

Å Tc = 116 K (Tl-1223), no signs of a second phase

Å òHigheró Q-factor compared to the previous sample

ὗ Ḑ10600
ὪḐρτȢωGHz



Microwave characterization

Vortex motion resistivity ́
15

Wrt YBCO SuperPower CC:

Å Ὑȟ (computed assuming
a thickness of ~3 µm) within
a factor of   1.5-2 

Å Ὧ is the dominant factor in 

Ὑ difference @ 70 K

Å Promising results: 
V Ὧ constant in the T-B

range reported (crucial
for high B applications)

V Ample margins for Ὧ

optimization

Bands refer to different 
assumed values for 
ȊL(0) = [150,600] nm



Requirements inherent of the particle accelerator environment.

Vacuum:Pumping test of degassing RGA from surface after 24 h pumping are
The RGA after 24 h of pumping was readily within CERN's acceptance criteria for 
unbaked components. In addition, XPS analysis revealed that no high atomic mass 
elements (Tl, Pb, Bi) are released by the pellet.

Secondary Electron Yield (SEY): the bare Tl-1223 surface has a 
rather high initial ɻ ƳŀȄat room temperature. The application 
of a thin amorphous carbon coating 

(150 nm thick Ti buffer layer followed by addition of a 100 nm 
thick a-C top layer). dropped the SEY to 0.77, very promising 
result for further development of this approach. 



Thank you for yourattention

Tl-1223 coatings approach the
performancesrequired, in terms of
criticalcurrent and irreversibilityfield,
by FCCapplication.

Conclusion

A reliablemethodbasedon amorphous
precursor depositionfollowedby a high 
temperature/high pressure thermictreatment 
to produce almostpure Tl(1223) 
superconductingcoating hasbeen
demonstreated

Tl(1223) sample exhibits a vortex flux-flow resistivity 
(”_ff) that is nearly comparable to ReBCOtapes. The 
observed lower surface resistance is due to a lower 
pinning constant (k_p), (that in ReBCOtapes has been 
artificially increased through the introduction of 
controlled defects) 

Resultsare on LaAlO3 single crystal:
a suitablesubstrateneedto be optimized
(Reaction temperature is too high for pure 
silver)

Pinningforce shoulbe increased
Thiknessincreasedup to few micometers

Electrochemicaldepositionof precursorsispossiblebut
givelessdense layers:Tobe optimized
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Electrochemicaldeposition PulsedLaser Deposition

Film Deposition Of Thallium Based Precursors
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SUBSTRATES 
EMPLOYED

LAO (001)

STO (001)

Frequency 5 Hz

Laser energy 1-3 J/cm2

Vacuum 8 × 10-8 mbar

O2 pressure 10-2ς10-1mbar

d target - substrate 3-4 cm


