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Abstract

An instrument for beam shape measurement including the halo is strongly required in intense proton accelerators
such as the J-PARC. For diagnosing of the beam halo and halo cut at the injection beam line (3-50 BT) which connects
the rapid cycling synchrotron (RCS) and the main ring (MR) in the J-PARC, we have developed a high sensitive two-
dimensional profile monitor with screens. The beam core was observed with OTR from titanium foil screen, and the
beam halo whose density were less almost three orders than it of the beam core was observed with fluorescence (FL)
from chromium doped alumina screens placed in the four directions around the beam space. These alumina screens and
remote movable system were installed in this spring, and they can be used with existing OTR screens simultaneously.
These OTR and FL are focused in the same optical system having large opening angle of 30 degree, and these are
observed by a camera with an image intensifier (II). By these method, two-dimensional beam profile contained the
beam halo of high-intensity proton beam of 1.5 x 10'3 was measured successfully with a dynamic range of more than
six orders in magnitude.

Two typical measured results as below are discussed mainly in this paper: (i) halo cut by the beam collimators, (ii)
simultaneous measurement of the beam halo of the minus 4% order with the beam core. These high-sensitive two-
dimensional data give powerful information for beam diagnosing. As further topics, increasing the sensitivity of the
beam halo measurement and simultaneous measurement of beam halo with beam core with wider dynamic range, their
studies are planned this autumn, are also described.
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Figure 2: Newly installed H-V (horizontal and
vertical) alumina screen and movable mechanics. All
alumina screens were set at the closed position. Behind
them there is an existing Ti foil of the triple screen.

Figure 1: The triple screen.
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Figure 3: Conceptual view of simultaneous
measurement with OTR for beam core and

fluorescence for beam halo. (a) schematic layout of
screens, (b) a layout of expected light projection.
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Figure 4: A layout of the instrument. An Offner type
optical system placed in a vacuum was made up with a
spherical convex mirror of diameter 200mm and two
spherical concave mirrors having a diameter of
300mm.
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Figure 5: A results of afterglow measurement of a Cr
doped alumina screen, with 3 GeV proton beam and
fixed image intensifier gate time of 10 ps.
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Figure 6: Superimposed measured images on
measurement of collimator effects. Left: collimator OFF,
and Right: collimator ON.
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Figure 7: Two-dimensional color contour map obtained
by the scaling mentioned in 1.3. Each contour was
colored by log scale. (a) Collimator OFF, and (b)
Collimator ON.
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Figure 8: Projected beam profiles in the horizontal

direction. (a) Collimator OFF, and (b) Collimator
ON.
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Figure 9: Simultaneous measurement of the halo of
under the minus 4th order with the beam core.
Differences in the painting area of 50m (a) and 1007
(b) of the RCS injection were measured.
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Figure 10: Projections of beam image shown in Fig. 9,
in horizontal (a) and vertical (b) directions.
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Figure 11: Adjustment of light yield ratio of Fluorescence
and OTR (FL/OTR) for simultaneous measurement of the
beam core and the beam halo. (a) Beam intensity
distribution curve which colored by kind of light to be
measured. (b) Light intensity distribution curve in case
that FL/OTR equals one thousand.
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