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Abstract

We are now developing a new type of transmission electron microscope (TEM) using superconducting RF accelerating
cavity. This microscope can have higher voltage than ever. Furthermore there are other advantages, for example more
compact facilities, good temporal resolution and so on. For RF acceleration to be applicable to TEM, however, the
energy dispersion E/E must be very small. In case of conventional TEMs, it is O(10 ©), while is usually larger than
O(10 %) in accelerators. To obtain such a small FE/FE, we have designed 2-mode cavity in which two resonant modes
are simultaneously excited. This time, we have manufactured this, and conducted vertical tests. We report the differences
between existing recipes and ours in manufacturing SC-RF cavity, and the results of the performance tests in detail.
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Figure 1: The schematic view of our 2-mode cavity.
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Table 2: Required Electric Field for Each Case, 1-mode or 2-mode

Eap of TM010 Eap of TM020 E E E/E
1-mode 9.85MV/m - 304keV | 61.8eV || 2.04 10 *
2-mode 8.21MV/m 9.25MV/m 278keV | 10.2eV || 3.68 10 °

(a) EP

(b) CP

Figure 2: Each setup for EP and CP.
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Table 3: Manufacturing Process of Our 2-mode Cavity
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Table 4: The Result of Vertical Tests

| I TMp10 | TMy20 |
resonant frequency[GHz] 1.2963 2.5851
Qo (1.41 0.45) 10% | (0.89 0.18) 108
Eap[MV /m] 8.75 0.73 7.80 0.33

(a) after EBW

(b) after grind polishing

(c) after EP

Figure 3: The transition of the surface of 2-mode cavity.
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Figure 4: Two tuners provided with 2-mode cavity.
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Figure 5: The results of E., vs Qo
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