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Abstract

The newly constructed superconducting linear accelerator (SRILAC) continues to operate with the aim of discovering
new superheavy elements following ever discovered 113 Nihonium, and production medical radiation isotopes At. In
this experimental search for superheavy elements, due to the demand to extend the durability of the expensive Cm target
as much as possible, the accelerated V beam must be adequately spread. Therefore, a He gas light emission monitor has
been introduced to measure the beam width non-destructively and constantly. Since helium gas is flowing in the target
chamber, the electrons of helium gas is excited by the collision with the beam. By monitoring the emitted light with a
CCD camera when the excited electrons are de-excited, the beam profile can be obtained continuously. We report the

measurement system and measurement results.
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Figure 1: Schematic drawing of the RIKEN Heavy-

ion Linac (RILAC), the upgraded Superconducting Linac
(SRILAC) , GARIS III, and the beam line dedicated to pro-
duction of medical RIs.
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Figure 2: Schematic drawing of the differential pumping
system and the target chamber for the GARIS 1II. The beam
comes from the left side and hits the Cm targets. Since
helium gas is flowing in the target chamber, the electrons
of helium gas is excited by the collision with the beam. By
monitoring the emitted light with a CCD camera when the
excited electrons are de-excited, the beam profile can be
obtained continuously.
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Figure 3: Due to the extremely high radiation dose near the
target, the image sensor for the CCD camera deteriorates.
In order to avoid this deterioration, the CCD camera does
not directly receive the light, but the light that has passed
through the viewport is reflected by the mirror, and the im-
age is observed by the CCD camera that is located far from
the target.
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Table 1: Electrical Specifications of the Lens, CCD Cam-
era and Video Server.

Lens for CCD Camera
CCTV™ Lens For 1/3 or 1/4 inch sensor
Focus Focal length 6-60 mm (Variable)
Iris Manual F1.6
CCD Camera
Model No. SHL-019#
Effective pixels NTSC 768 x 576
Electrical shutter 1/50 ~1 sec

Gain control

0.25/0.50/0.75/ 1.00 (Adjustable)

Model No.
Chanel number

Video compression

VIDEO Server

AXIS Q7404

4

H.264 (MPEG-4 Part 10/AVC)
Motion JPEG

Resolution 720x480 ~176x120

Frame rate 30 frames/s

Processor ARTPEC-3x4

Memory Main 128MB x4, Flush128MB x4
CCTV* Closed Circuit Television
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Figure 4: The front panels programmed with LabVIEW.
(a) The result of integrating the brightness in the direction
of travel of the beam and the result of Gauss fit, (b) image
of He gas emission, (c) value of Gauss fit 1o and the devia-
tion from the center,(d) selection of the fitting region (man-
ual, direct numerical input) and (e) Record of the Gauss fit
lo.
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Figure 5: Measured results of the elastic scattering (red
line), beam width measured by the HeLM (blue line), and
current of carbon slit (green line).
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Figure 6: Calculated result of the beam envelope from el1
to target chamber.
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