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Abstract

A dynamic nuclear polarization (DNP) method which improves the sensitivity of the
nuclear magnetic resonance (NMR) spectroscopy by high power irradiation of sub-millimeter
wave is expected to analyze the structures of complex proteins. Continuous frequency tunable
gyrotron is required to obtain maximum enhancement of NMR sensitivity. We have
developing fundamental oscillation gyrotron by using a 15 T superconducting magnet. The
deveploped prototype gyrotoron (Gyrotron FU CW VI) has the tunability of 1.6 GHz and the
output power exceed about 10W. In additon, stable continous wave operation for 10 minutes

was achived in low power operation.
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TE m,n,q | Bcal [T] |[fcal [GHz] | Bmeas [T] | fmeas [GHz] |AR [um]
TE 0,2,1 5.134 141.35 5.1107 141.65 -5.1
TE 3,2,1 5.869 161.45 5.8299 161.34 1.6
TE 1,3,1 6.251 171.93 6.1881 171.71 3.1
TE 2,3,1 7.300 200.77 7.2312 200.78 -0.1
TE 0,3,1 7.449 204.87 7.3860 204.67 2.3
TE 5,2,1 7.709 211.84 7.6327 211.64 23
TE 3,3,1 8.309 228.46 8.2246 228.53 -0.7
TE 1,4,1 8.580 235.71 8.4701 235.86 -1.5
TE 4,3,1 9.293 255.35 9.2066 255.44 -0.9
TE 2,4,1 9.654 265.18 9.5510 265.12 0.5
TE 0,4,1 9.761 268.26 9.6849 268.21 0.5
TE 5,3,1 10.267 281.61 10.1863 281.63 -0.1
TE 1,5,1 10.910 299.25 10.7793 299.10 1.2
TE 6,3,1 11.210 307.39 11.1105 307.57 -1.4
TE 2,5,1 12.004 329.12 11.8576 328.87 1.8
TE 0,5,1 12.094 331.59 11.9515 331.39 1.5
TE 5,4,1 12.708 348.54 12.5779 348.33 1.5
TE 3,5,1 13.058 358.12 12.8883 357.96 1.1
TE 1,6,1 13.223 362.69 13.0643 362.30 2.5
TE 4,5,1 14.098 386.45 13.9467 386.15 1.8
TE 2,6,1 14.328 392.82 14.2209 392.32 3.0
TE 0,6,1 14.404 394.90 14.2398 394.45 2.7
TE 7,4,1 14.648 401.46 14.5000 401.18 1.6
2 2WREFIPPFEROMIRIRE—
TE m,n,q | Bcal [T] |[fcal [GHz] | Bmeas [T] | fmeas [GHz] [AR [um]
TE 2,5,1 5.994 329.12 5.9164 329.07 0.3
TE 0,5,1 6.039 331.59 6.0035 331.55 0.3
TE 4,5,1 7.04 386.45 6.992 386.1 2.1
TE 2,6,1 7.157 392.82 7.1142 392.63 1.2
TE 0,6,1 7.195 394.90 7.1486 394.68 1.3
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