ERMEICLIEREEEHAEZFE-T-
El{& NMR B S0 v - DBEFE
VAV SERIFZERT SSBC, 2 BEIR TN R, R, T HE R,
S AATEA, CHhE R, T W - MR ZER R
OEfE FEN 2, 2908 HEAS, Wi Hf®, R SER 2
ERE W, duA B e BeES, BH WS oAE A
iy 3!, Btm FH 2

Development of external lock system of solid state NMR
for a current supplied HTS magnet
'RIKEN, *Yokohama City Univ., *Sophia Univ., *Chiba Univ.,
*JEOL Ltd., *Kobe Steel, Ltd., 'NIMS
oMasato Takahashil’z, Yuta Sait03, Yoshinori Yanagisawa4, Fumio Hoboz,
Tomoaki Takao®, Hideki Nakagome4, Masami Hosono’, Mamoru Hamada®,
Tsukasa Kiyoshi’, Toshio Yamazaki' and Hideaki Maeda'”

A novel method to stabilize a magnetic field and a new generation NMR magnet using
High Temperature Superconductor (HTS) are demonstrated. Achieving higher magnetic field
is important for higher sensitivity, resolution and solid state NMR. But commonly used Low
Temperature Superconductor (LTS) can not generate beyond 1 GHz (23.5 T). We started a
project which the innermost insert coil of the 920 MHz NMR (21.6 T) is replaced from Nb;Sn
to Bi-HTS for beyond 1 GHz operation (supported by Sentan, JST)". Unfortunately HTS has
small residual resistance and connection resistance, which prevents operation in persistent
mode. Thus an outer power supply is needed, causing electric current fluctuations.

The stabilizing method in this study uses signals of microcoil NMR and a frequency
counter. This external lock system for solid state NMR can acquire the frequency of NMR
FID signal and compensation coil current to stabilize the magnetic field is calculated from the
frequency counter and other results.

500 MHz NMR using the HTS as an innermost insert coil is also developed. The HTS tape
conductor generates undesirable magnetization due to its shape and it causes magnetic field
inhomogeneity, fluctuation and bad adjustability. However, we recently acquired acceptable
solution NMR spectrum using internal lock with improved parameters. These are great steps
for 1.05 GHz NMR (24.6 T).
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Fig. 1. A magnetic field stabilization system using
a microcoil NMR and a frequency counter. This
system is worked as an external lock system for
solid state NMR using an external power supplied
magnet.
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Fig. 2. The magnetic field stabilization result of Fig. 3. A stacked plot of solid-state 13C NMR for

external current mode. The external lock system adamantane measured every 3 minutes in the
using a frequency counter estimates the center external current mode, while the external lock
magnetic field. The magnetic field fluctuation is system continuously stabilize the magnetic field
also shown as the fluctuation of a compensation for 3 hours shown in Fig. 2.

coil current.
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Fig. 4. (a) The short term and (b) the long term magnetic field fluctuation of the 500 MHz HTS
magnet in the external current mode. This result is acquired by the frequency counter shown in Fig. 1.
Fig. 4(b) shows the electric current of external power supply depends on ambient temperature.
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1.05 GHz, presented at the 20th international conference on Magnet technology, 2007.
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