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Abstract

A high-sensitivity two-dimensional beam profile monitor by Optical Transition Radiation (OTR) and fluorescence is
going to be installed at the J-PARC main ring (MR). This monitor has the excellent ability to measure beam core and halo
profile with the dynamic range of six order in magnitude, and two-dimensional beam profile including x-y coupling
elements of the beam core. The original monitor has been operated in the injection-beam transport line (3-50BT) of the
MR, to optimize the beam halo collimation of the high-intensity injection beam. In the MR, the beam core measurement
will be performed for the first 20 turns after the injection, and the beam halo measurement will be performed not only
injection period but acceleration period. The application plans of this new monitor in the MR are to diagnose the injected
beam, to optimize beam halo collimation at the 3-50BT and MR collimators, and to beam halo formation during injection
and acceleration. Its design, fabrication and characteristics of observing optics are needed improvements of the original

monitor in 3-50BT.
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Figure 1: Conceptual screen layout for combination
measurement with OTR and the fluorescence.
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Figure 2: Layout of the device apparatus.
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Figure 3: Layout of Offner relay optics.
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Figure 4: Grid pattern test.
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Figure 5: Layout of the target chamber.

Table 1: Energy Loss in the Screen Materials

Energy Loss Total Energy
|keV/proton]* Loss [J/bunch]**
Titanium Foil of 5 34 4.9¢-3
um thick
Alumina of 0.5 330 4.7e-1
mm thick

*3GeV Proton, ** lel3 proton/bunch
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Figure 6: Improved MR beam-loss in 500 kW user
operation. The beam loss count is the sum of beam loss
signals in the MR collimator area. 2 bunches are injected 4
times with 40 ms intervals at t = 0.00, 0.04, 0.08, 0.12 s.
Acceleration process starts at t = 0.13 s. Black line is the
smoothed line of the beam loss count.
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