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Fig.2 Developing NMR methods for quadrupolar nuclei 
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Fig.1 Target materials of our development 
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Fig. 1: NMR probe cooling system 

 

 
Fig. 2: HTS RF coil on cooling structure (horizontal) 

 

 
Fig. 3: Frequency response (S11) of RF coil 

 

1  A. Saito, et al.: 13th European Conference on 
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Towards a persistent current 1.3 GHz NMR using superconducting joints (1) 
 Conceptual design and technical development of the magnet  
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1 GHz (23.5 T) NMR

1.3 GHz (30.5 T) LTS/HTS NMR
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Table 1 Parameters of 1.3 GHz (30.5 T) LTS/HTS NMR 
magnet designs 

 

Fig.1 Comparison of BJR of the Bi-2223 coils in design A 
(solid lines) and stress at 99% Ic recovery of conductor/joint at 
77 K (the open triangles and dashed lines). (a) Coil center. (b) 
Coil ends. 

 

Fig. 2 Cross-section of a polyimide electrodeposited Bi-2223 
conductor 

Fig. 3 Simulated screening current-induced field of the 
REBCO innermost coil. 
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0 100 200100

150

200

250

300

350

400

450

Radius (mm)

St
re

ss
 (M

Pa
)

0 100 200100

150

200

250

300

350

400

450

Radius (mm)

S
tre

ss
 (M

Pa
)

(b)
60
mm40

mm
335MPa

>49MPa

>116MPa

BJRend

BJRcenter

Straight Straight

60
mm

40
mm

0 10 20 30-300

-200

-100

0

0

100

200

Time (day)

S
cr

ee
ni

ng
 c

ur
re

nt
-in

du
ce

d 
fie

ld
, 
B

s (
pp

m
)

C
ur

re
nt

, I
 (A

)

183.39 A (1.3 GHz)

Drift rate:
0.009 ppm/h
at 20th day

n value =25

I

Bs

-3 -2 -1 0 1 2 3
-80

-60

-40

-20

0

Z2:
8.4 ppm/cm2

z (cm)

B
(z

)-
B

(z
=0

) (
pp

m
)

―	96	― 第95回　2017年度秋季低温工学・超電導学会

NMR2A-a03



Towards a persistent current 1.3 GHz NMR using superconducting joints (2)  
 Test results of a REBCO inner coil with superconducting joints 

 for a 400 MHz (9.39 T) LTS/REBCO NMR – 
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Fig.1 Ic-B characteristics of a joint sample in parallel fields. 
 

 
Fig.2 Magnetic field decays of the REBCO coil at 77 K. 
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