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Study on fabricated RF coil using high-temperature superconductor tape
and matching circuit for low field MRI system

Abstract: The substantial improvement of the I t}E SNR g4 ®HHe MR 94
signal-to-noise ratio (SNR) can be achieved with noise = Zol& I h=
small-size samples or low-field MRI system by & (noise)> T+ 7FA19] Q19| ZEZH
high—temperature  superconducting(HTS) RF  coil. AZS(EE 2o 94 g3 &= sk

The typical HT'S RF coil made of HTS thin film is 5

expensive and is limited the coil geometry to planar =y
surface coil. In this study, commercial Bi-2223 HTS WFAY S
tapes was used as RF coil for a 0.35T permanent A ¢
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MRI system. It has advantages of both much lower ERATH 2],
cost and easier fabrication over HTS thin film coil. o714 B & RF Zdol| o& AAEHE G A7
SNR gain of the image obtained from the HTS RF sk Ao A7, Ren Teps RF ZLel A3y}
coil over a conventional Cu RF coil at room 2%, Rompter Tsampre < B Ay 2xolt)
temperature was about 2.4-fold and 1.9-fold using VR B, o

. . oC
the spin echo pulse sequence and gradient echo \/ Rt Tt + Roapte Loampte

pulse sequence respectively.
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Fig. 1. A fabricated HTS surface coil with matching
circuit.
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¥13 a9 32 AFHE Cu RF Y3} HTS RF
FLE A2y FALE 2= 2L F FFH9 pulse
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Table 1. Comparison of the SNR ratio between the
Cu and the HTS RF coils depending on the
temperature and the pulse sequence.

Sample Condition SE GRE
Cu 7w/ 1.5 1.6
U 300K ) i
NiSO, HTS 77x/
solution ujggz 24 L9
HIS 77/ 1.5 12
U 77K : !
Cu 77/
. Cu ook 14 1.7
Grapefruit
HIS 77/ 22 2.0
U 300K - :
Human wrist HTS 77x/
(capitate) Cujggllz - 2.6
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Fig. 2. Measurement of reflection coefficient and
Q—factor at different temperature with HTS RF coil.
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Fig. 3. Comparison SE and GRE MR image of NiSO4
and grapefruit(b) and human arm(c)
using Cu and HTS RF coil at 300 K and 77 K.
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