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BPMS to cover the wide range of beam intensities and energies have been the subject of extensive research both from applications and fundamental understanding viewpoints [1-3].  

A BPMS based on the observation of low energy secondary electrons (SE) generated by a beam striking a metallic foil was recently developed at CERN [2,3]. 

Inspired by its simplicity and applicability, a similar system was built at Stockholm University. It consists of an aluminum (Al) plate, a grid placed in front of Al, a microchannel 

plate (MCP), a fluorescent screen (F.S.), a PC, and a CCD camera (Figs. 1 and 2).  

A beam collimator containing a set of circular holes of different diameters and separation between them was built to check the spatial resolution of the system (Fig. 3). Two holes of 

diameter 1 mm each and separated by 2 mm in the collimator and a proton beam of energy 0.5 and 10 keV, respectively, were used for the measurements. From the entire beam the 

collimator cuts out well separated and approximately same intensity two beam spots. After passing through the collimator, the beam strikes the Al plate and produces a lot of SE. 

These low energy electrons are then first accelerated to the gird and then hit the MCP where they get amplified. The cascade of electrons then hit the F.S. and produces flashes of 

light, which, in turn are captured by a CCD. This CCD is connected to a PC for further storage and analysis of the recorded light intensity profiles. The measurements were 

performed at Stockholm University (Fig. 4) 

The resolution was tested for different Al plate voltages. The results are shown in Figs. 5, 6, and 7. Two circular images of approximately same diameter (~ 1 mm) with a separation 

of 2 mm between the beams centers can be clearly seen (Fig. 5). This suggests a spatial resolution of 2 mm of the system.  

The change of resolution (represented by the ratio δ), calculated from the horizontal beam profile, of the BPMS was found to increase with increasing Al plate voltage (Fig. 7). 

Figure 4: Experimental set-up at the CRYRING facility at 

Manne Siegbhan Laboratory, Stockholm University  
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Figure 2: 3-D view of the BPMS.  
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Figure 1: Schematic diagram of the BPMS with 

collimator and ion source 
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Figure 3: Collimator with circular holes of different 

diameters (Φ) and separation (d) between  them.  

0 10 20 30 40 50 60 70 80

100

150

200

250

G
ra

y
 V

a
lu

e

Distances (Pixels)

  5.85 kV

  5.2 kV

  4.55 kV

  3.9 kV

MCP = 1550 V, F.S. = 4945 V

Proton Beam of Energy 0.5 keV

  
  

Al = 3.9 kV   Al = 4.5 kV  Al = 5.2 kV Al = 5.85 kV 
 

3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5
0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16

0.18

0.20

0.22

0 20 40 60 80
0

30

60

90

120

10 keV

R
at

io
 (


)

Al Plate Voltage (kV)

 = 


(a+b)/2

 = (a+b)/2 - c

MCP = 1100 V (10 keV)

MCP = 1550 V (0.5 keV)

F.S. = 4945 V
0.5 keV

a c

G
ra

y
 V

al
u
e

Distance (Pixels)

b
Al = 6.4 kV,  
10 keV proton beam 

Figure 7:  Change of resolution (Ratio δ) vs. Al plate voltage. The inset (red curve) shows the horizontal beam  profile. a, 

b, and c are the heights of two adjacent peaks and the dip between them, respectively, from which the ratio was calculated.  

Figure 5: Recorded CCD images of the light produced in the F.S. for different al plate voltages for 0.5 keV proton beam 

Figure 6:  Corresponding hhorizontal profiles of the images of Fig. 5.  
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