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covered with compression chamber and connected to a 
fast charge amplifier of Keithley 428. A spatial 
distribution of a sheeted molecular beam in direction of 
width is shown in Fig.2. 

 
Figure 2: A spatial distribution of the sheeted molecular beam at 
beam collision point. A width of un-flatness less than 5% is 53 
mm.  

DETECTOR  
An overview of the detection system for beam profile 

measurement is shown in Fig. 3.  

 
Figure 3: Overview of the detection system. 

Optical System 
The optical system mentioned below is now under 

construction. The main concept of the design is how to 
reduce a transmission loss of the light from the target to 
the image intensifier. The first lens should be positioned 
as close as possible to the target, and the aperture should 
be large. An optical system under reviewing consists of a 
focusing and a relaying section.  

Prospective materials are quartz for lenses and Ti + 
MgF2 [8] for mirror coating from viewpoint of radiation 
proof. For reducing a spherical aberration, it is also under 
investigation for using an aspheric surface lens for the 
first lens. So the wave lengths of detecting light is 390-
430 nm, chromatic aberration need not be considered. 

The optical system is situated in a vacuum chamber to 
avoid influences of the light from atmospheric nitrogen 
by collisions with secondary particles.  

Radiation Resistant Image Intensifier Tube (IIT) 
Because a usual image intensifier tube (IIT) is not 

always resistant for radiation damage, irradiation tests for 
some parts of the system were carried out with γ-ray. 
After 1MGy irradiation, fiber optic plate(FOP) and 
borosilicate glass which are used in the glass part, PTFE 
in the high voltage feeder, an engineering plastic of 

polyacetal in housing, and a resin for potting in the case 
were damaged [9]. Depending on the results, defective 
materials are modified. Changed materials are as below, 
synthetic silica for glass, PEEK for cable insulation, a 
resin consists of halogen freed Epoxy with Polyimide and 
radical-trap resin, which was made by the CITIZEN 
WATCH, Co. Ltd, for potting material. Finally this 
improved radiation resistant IIT was manufactured for 
commercial products C4274RTH with cooperated efforts 
by the HAMAMATSU PHOTONICS, K.K.. The IIT head 
has a two stages MCP built-in. Its controller can be 
positioned 100m apart, and is connected to IIT with a 
PEEK cable. Its gate-pulse width is variable between 500 
ns and DC. The phosphor light is transmitted to the next 
detector of AP Imager (API) with bundled image fibers. 
The background due to the Cherenkov light produced in 
the bundle image fibers by scattered charged particle is 
foreseen. Thus, by changing the color of the phosphor 
light, it is expected that the background can be 
discriminated easily from the true signal. The phosphor 
screen was changed into P46 (light green, wave length: 
530 nm) from usual P47 (blue, wave length: 430 nm). 
Although the light decay time of P46 phosphor is 300 ns 
at 1/10, which is three times longer than P47’s, it is 
sufficiently short for detecting bunches in case of 
repetition rate of 2 MHz or less. 

AP Imager (API) 
API is one of high gain electric tubes for imaging. Its 

multiplying is done by avalanche effect for photo electron 
in a thin amorphous selenium foil. Its advantages are 
higher signal-to-noise ratio(S/N) than the other imaging 
tubes, and a wide dynamic range of four orders of 
magnitude. The gain of multiplying is about 200. API is 
set up remotely and under circumferences of relatively 
low background. 

BEAM TEST  
A beam test was carried out using O8+ beam whose 

energy is 6 MeV/n at intermediate energy experiment hall 
in the HIMAC, NIRS. The set up is shown in Fig. 4. 
Beam and detector parameters are listed in Table 2.  

Table 2: Parameters of beam and detector on the test . 
ITEM Parameter 

Optical Lens f25 mm/F1.8
Distance of Lens to Beam 175 mm 

IIT Luminous Gain (Max.5e4) 3 x102 (lm/m2)/lx 
API photo electron Gain (Max.200) 200 

Beam Species O8+ 
Averaged Beam Current (Beam Intensity) 540 μA (2 x 1011 ppp)

Beam Pulse Duration 700 μs
Averaging 30 

In the measurement, a wide angle macro lens was 
attached to the IIT, and the distance between the collision 
point and the lens front was 175 mm. Also, the bundled 
image fiber was not employed. A beam profile was 
measured successfully, as shown in Fig. 5. The reason 
why the vertical beam size was larger, is that target was 
inclined 45 degree. Thus the vertical beam size was 
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