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In FCehh 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 thefcc-beams (in particular at injection energy).

ldea: superconducting coating!
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Why Thallium-1223 ? @
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PROs -+ Safe * Very high Tc .
- Very high Ic - Highlc delle Ricerche
* Very high steep Hirr * High Hirr A =2
* Technologically advanced ) E Be""w et w" HE mj“

Tc and Hirr very tolerant for out

stoichiometry h122 IEEE TRANSACTIONS ON APPLIED SUPERCONDUCTIVITY, VOL. |1, NO. |, MARCH 2001

Electrodeposition of biaxially aligned Tl-based
superconductors on Ag tapes

E. Bellingeri, HL. Suo, J.-Y. Genoud, M. Schindl, E, Walker and R. Flilkiger

U Already demonstrated the possibility to deposit via _ Pa®
electrochemistry thanks to the high out -of-stoichiometry —=G. Gritzner et al. SUST 2004

tolerance with respect to RE -123 Preparation and characterization of

(T1, Pb)(Ba, Sr)-1223 films on untextured

U Cheap and scalable technique, which could be considered for a silver

direct deposition on tubes or arbitrarily shaped templates

Christian Deinhofer and Gerhard Gritzner'

Institute for Chemical Technology of Inorganic Materials, Johannes Kepler University.
A 4040 Ling, Auslria

U Tc~120K
D.X.J=nng et al SUST 2007

1OP PUBLISHING D TECHNOLOGY
Supercond. Sci. Technol. 20 (2007) 12 doi: 10,1 088A953-2048/2001 24026

» Thallium evaporation )
above 700 °C A new process to prepare thick bufferless

TI-1223/A g high temperature
superconducting coated conductors using
electrodeposition

» really unstable reaction

> Tl-1212 phase thermodinamically more stable i e Y 1 PN Shiraee, SY K, S florinchand
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Phase diagram study

High Ar pressureyntesidan orderto preventTlevaporation

Tl-based cuprated
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MAG= ¥ 15.0 K PHOTO= 10023 R= 40BSD

HT-HP REACTION

Nd:YAG 1064 nm
5 Hz 90 min 950 °C

Substrate LAO 001
T - RT 50 bar Ar+ p(02)
substrate

p(02) =8.7-9.3 102 mbar 3h
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x Microscopy&SEM EBSD TEM )
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*%1le Ricerche
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Nominal channel geometry

Length I,,.= 300 um
Width d =100 pum

Thikness z = 0.5 pum
s=5010 8 cm?
J.=210 °> Alcm 2

HsPO, 8.5%
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2.5E-4

2.0E-4

1.5E-4

Voltage (V)

1.0E-4

5.0E-5

0.0E+0

Critical current density J

Transport current measured 4 wire on patterned samples to reduce

self-field @ 77 K

1V/iecm lc =39 mA

--®- - Voltage (V)
e » o o|c (User) Fit of NdYAG008_77K_OT

|Model lc (User)

Equation A*x*n

Plot Voltage (V)

A 9.35038E-63 + 2.71229E-62

n 367261305591 |N ~ 30.7
Reduced Chi-Sgr 3.27326E-11

R-Square (COD) 0.99506

Adj. R-Square 0.99479
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easurement technique

Dielectricloaded resonator
Surface perturbation method A T.=116 K (TF1223), no signs of a second phase

A Sample thipmkness & 1

A 0 Hi g hQefactdr compared to the previous sample

10000 ' ' ' ' 0 D 10600
Fecom "0 D p BIGHzZ
sample
8000 @ Tsw-0T % i
® Tsw - 12T -
| @ Hsw- 30K |
6) 6000 @ Hsw - 40K -
@ Hsw - 50K ’-:1,;
” @ Hsw - 70K
2 0/ VNA, 40001 g prgw - 80K
/ 7 @ Hsw - 90K
4 coax cable / @ Hsw - 100K
. /s/ 2000 @ Hsw - 110K
i
T sapphire 0 L 1 1 | L
[ single-crystal 20 40 60 80 100 120 140
sample T [K]
mask
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© T1-1223 5,05, [T = 50K] f=14.9 GHz Bands refer to different
80F o 1i1or " 1 — 1010 30 - - - - - assumed values for
. © YBCO [T = 50 K] | . (0) = [150,600] nm
C 60 ® YBCO [T =70 K]
A
Qg 40 Wrt YBCO SuperPower CC:
<1 20 A Yy  (computed assuming
a thickness of ~3 ym) within
0 L L 1 1 L
0 > 4 5 3 10 12 afactor of 1.52
poH [T] A "Q is the dominant factor in

Y difference @ 70 K

= i A Promising results:

V 'Q constantin the T-B
range reported (crucial
for high B applications)

V Ample margins for 'Q
optimization
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Requirements inherent of the particle accelerator environment.
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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 (TI, Pb, Bi) are released by the pellet.

O

Secondary Electron Yield (SEMe bare T1223 surface has acv
rather high initial Y l-aEroom temperature. The application § 5
of a thin amorphous carbon coating

ry electr

(150 nm thick Ti buffer layer followed by addition of a 100 n#
thick aC top layer). dropped the SEY to 0.77, very promlsm§
result for further development of this approach.

24
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Areliablemethod basedon amorphous

precursordepositionfollowedby a high

temperature/high pressuréhermictreatment Electrochemicadlepositionof precursorgs possiblebut
to producealmostpure T1223) givelessdenselayers: Tdbe optimized
superconductingoatinghasbeen

demonstreated

TH1223 coatings approach the

performancesrequired, in terms of Resgtltﬁllre OB IEa,i\IOB i;?gtgystil_ ed

critical currentandirreversibilityfield, asul a_ esubstra ene_e 0 (_aop Imize

by FCQipplication (Reaction temperaturéstoo high for pure
silver)

T1(1223) sample exhibits a vortex fiflaw resistivity

(" _ff) that is nearly comparable teeBC@apes. The
observed lower surface resistance is due to a lower
pinning constantK_p), (that inReBC@apes has been
artificially increased through the introduction of
controlled defects)

Thank ygoutmitention

Pinningforce shoulbe increased
Thiknessncreasedup to few micometers
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Electrochemicadleposition Pulsed_aseDeposition

29 R 40BSD

N MAG= X 4.50 K PHOTO= 90317 R= 40BSD ZH‘Y‘: 20.0 Ky L
2. 00pm

current (mA)
ES b o

SUBSTRATHE

EMPLOYED

LAO (001)

MAG= X 15.0 K PHOTO= 100

Frequency 5 Hz

Laser energy 1-3 J/cn?
Vacuum 8 x 108 mbar
O2 pressure 102 ¢ 10 mbar

Current(mA)
[ =)

STO (001)

Time (s)

PULSED POTENTIAL™

d target- substrate | 3-4 cm




