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Abstract

a J-PARC Main Ring delivers 800 kW proton beam to T2K long-baseline neutrino experiment after the upgrade of the MR
including RF systems and magnet power supplies. It also supplies 80 kW by the slow extraction to Hadron Experimental Hall.
Future Hyper-K experiment requires 1.3 MW beam power. Because of high flux density of neutrino beam at the near detector,
pile up of events is a concern and reduction of peak beam intensity is desired. Higher harmonic RF systems are used to enlarge
the longitudinal emittance in other proton accelerators. In this paper, a new wideband VHF cavity technology is described.
Based on the impecance measurement of a test cavity, logitudinal beam simulation was performed using the code, BlonD.
Simulation results show the controlable emittance growth during the beam acceleration. This technique is also applicable to
dilute the phase space area during the injection to reduce the micro structure of the beam caused by the filamentation by a large

phase offset at the injection.
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Table 1: VHF Cavitiy Parameters

Length 400 mm/cell
Width 400 mm
Core Magnetic alloy core

Number of Cores
Outer diameter of Core
Number of Stub
Diameter of Stub

Gap voltage

6

330 mm
1

150 mm
7kV

Final stage amplifier
Tube

Tube amplifier
Tetrode, 20 kW or larger
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Figure 1: Wideband VHF cavity.
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Figure 3: Impedance measurements of Wideband VHF test
cavity. Upper : Stub was tuned to resonate at 40 MHz, Lower
: 65 MHz.
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Figure 5: Top Left: Waterfall plot of beam bunch during ac-
celeration without VHF RF, Top Right: With VHF voltage.,
Bottom Left: Beam bunch without VHF RF at 0.32 sec and at
0.5 sec, Bottom Right: With VHF voltage. Red and blue lines
are before and after the period to apply the VRF voltage.
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Figure 4: Left: VHF RF voltage during acceleration, Right:
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V = Vysin(hgrrwot + ¢s) + Vi sin(hywot + 1(t)) (1)

= hrrwoVo sin((hrrwot + ¢s)

+ hywoViy sin(hywot + ()  (2)
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Figure 6: Top Left: Waterfall plot of beam bunch during ac-
celeration with 40 kV VHF RF, Right: Beam bunch at 0.32 sec
and at 0.5 sec. Red and blue lines are before and after the pe-
riod to apply the VRF voltage. Bottom Left: Total RF voltage
(Red line) and beam bunch (Blue line).
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Figure 7: VHF Cavity and tube amplifier in the arc setion of
the MR tunnel.
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