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/Magnetic Field Penetration Facility (MFPF). \
> A testing facility to characterise O I 1
Superconducting properties' of A15 Ut I n e .
Thin Film and Multi-layer structures,
for RF cavity development.

o /

/Function of the MFPF: \

» Structure and testing parameters of the facility.
» Operation.

-

Results and Analysis:

» Tc Analysis method.
» Bfp Analysis method.
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Introduction:

» Facility is stationed at
Daresbury Laboratory.

» allows a practical and time
efficient technique for
testing TF for SRF
applications.

» In operation since 2020.
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| \ Magnetic Field Penetration Concept / \
The point of full flux Facility operates within
penetration (Bfp) is defined v ] the temperature range

using two Hall probes, Hp1l of 2.6 and 30 K.
and Hp2. Hp1 is situated

between the yoke dipoles, - ed
directly above the sample, 2 mﬂ gap aximum applie
and measures the magpnetic field (B:) =
maximum applied magnetic HP1 600 mT.

field B, , while Hp2 sits in a
carved out trench, directly
below the sample and

K measures Bfp. /

o /

=

* NbTi coil producers a DC magnetic
field, througha 2 mm gapina
carbon based, steel, yoke magnet,
parallel to the surface of a flat
sample, to replicate the
conditions met by the cavity wall.

HP2 Sample
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Cryogenics System
LHe free Cryocooler

Sample plate accommodates samples & =
100 mm — 30 mm.

Sample holder sits around edges of the
sample, to avoid film damage.

Ability to test 6 GHz Cavity.

New Hall probes (Paragraf sensors) with
higher resolution have been installed.
(Previous resolution = 0.4 — 0.7 mT, aiming
for 1 order of magnitude lower).

Hall probe Shielding has been installed:
e d=30mm,w=1mmandL=50mm
e d=50mm,w=2mmandL=50mm
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Operation 1: T. measurement

-

o

~
Chamber is
pumped down
to 3.5E-7 mbar.

J

Penetration
measurement
carried out based
on temperature
set points
established from

=)

KTC measurement. /

i

Science and
Technology

SEURREE Facilities Council

-

.

System cooled by
Helium fed compressor.
(2.6 K)
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Operation 2 Penetration Field Measurements at Fixed Temperature

-

\_

Temperature set point in
the range between:
26 K-10K

~

)

/

.

Ramp down to next
Temperature Set Point.

\

-

)
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\
Ramp up B, until at least
B,>4 mT
/
/
Temperature ramp up
toT>T,
(Demagnetise
sample.)

-

)

Degauss magnet

~

-
3



All raw data

R method

0.1 mT method

R=1- Bz/(B1K1)

All raw data




Extrapolation from MFP runs

98% 99% dB2/dB1 0.1 mT
a -b.07 -6.01 -b.13 -b6.03
Bfp(0K)= 513.55 500.12 506.37  514.58
Te(OmT) = 9.20 9.20 9.09 9.23

R=98%

R=99%

dH2/dH1

0.1mT

Te50%(K)
—— Linear (R=98%)

—— Linear (R=99%)

From T. measurements

9258 0032 0032

—— Linear (dH2/dH1)
—— Linear (Tc50%(K))

IFAST




All raw data

IFAST



All raw data

R method

0.1 mT method

All raw data
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| A 0.1m
\
\ —— Linear (R=98%)
| —— Linear (R=99%)
—— Linear (dH2/dH1)

N
EEEREER .

T2 (K?)

Summary for By, measurements

98% 99% dB2/dB1 0.1mT
a -2.23054 -1.93519 -2.09606 -2.20908

Bfp(OK)= 182.0131 158.5247 182.5431 194.2412
Tc{OmT) = 9.055613 9.050796 0.332127 9.377015
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Checking K2

Linear (5.2 K)
——Linear (6 K)
Linear (6 K)
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B2 (mT)

All raw data
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Summary for B;, measurements
98% 99% dB2/dB1 0.1mT
a -0.69 -0.64 -0.53 -0.63
Bfp(0K)= 152.05 138.24 111.01  171.10
Tc{OmT) = 14.82 14.70 14.52 16.50

Summary for T, measurements

16289 0252 0280
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All raw data
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R=98%

R=99%

dH2/dH1

Tc50%(K)

0.1 mT

< 0.1 mT high

——Linear (Tc50%(K))
——Linear (0.1 mT)
——Linear (0.1 mT high)

Summary for By, measurements
98% 99% dB2/dB1 0.1 mTlow 0.1mT high
a " 504" 492" a7’ 514" -0.54
Bfp(ok)= ' 450.21" a40.72" 428077 46312”14530
Te(omT) = 9.55 9.56 9.53 9.50 16.37

T AT A |
o200 o3 o]

IFAST



A R=98%
X 3 ® R=99%
140 A W R=99% 300 B dH2/dH1
O\A % dH2/dH1 \ X —(I;Cfo%':'tl()
120 - ¢ 01m
\.~ A ¢ _"“ 250 = < 0.1 mT high
)\ X Te50%(K) ——Linear (Tc50%(K))
100 u _ :
“m — Linear (R=98%) —Linear (0.1 mT
200 —Linear (0.1 mT hi
- . . igh)
= v —— Linear (R=99%)
g 80 u
"":é i\ —— Linear (dH2/dH1)
@ o Linear (Tc50%(K))
\%
40 -
20 *&(
0

0 20 40 60 80 100 120 140 160 180 200 220 240 260
T2 (K?)



IFAST




Conclusion

> A testing facility to characterise
Superconducting properties' of A15 Thin Film
and Multi-layer structures, for development of
SRF cavity.

» Allows a practical and time efficient technique
to evaluate screening efficiency of strong
magnetic field of STF: B;, and T.

» Results and Analysis have been demonstrated.
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