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I. Methodology

A) Setup

Characterization and alignment of a resonant cavity beam position monitor 
for the Compact LInear Collider (CLIC) project at CERN 
S. Zorzetti, M. Wendt
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I. Methodology

B) Coarse measurements
Frequency impact:

The wire imposes Et = 0 at the surface, imposing a 
change on the E field of the dipole mode

According to the Slater theorem, the wire produces 
a shift in frequency as well:
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I. Methodology

B) Coarse measurements
Transmission between orthogonal ports:

If the wire is located in the electrical center, the coupling to the 
electric field components is minimum, and the power transmission 
between those opposite ports is maximum. 

Transmission between adjacent ports: 

In the electrical center, the power transmission 
between two adjacent ports is reduced to a minimum. 
The phase argument ‘jumps’ as the wire crosses the electrical 
center, which offers a particular high sensitivity and resolution to 
locate the electrical center.
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I. Methodology

C) Fine measurements

We select two horizontal and two vertical 
linear scans, always with the orthogonal 
axis fixed, the steps are indicated as 
dotted lines in the graphic.
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I. Methodology

D) Angle impact

Following the above method of the adjacent port signal analysis, we can collect and analyze four S-parameters, ∠𝑆14, ∠𝑆34, 
∠𝑆12 and ∠𝑆23 to locate the electrical center. Ideally, all four datasets should report the same value for the electrical center. 
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I. Methodology

D) Angle impact
However, comparing the results of the linear position scans of e.g. ∠𝑆14 and ∠𝑆34 reveals a 
small, but clearly identified difference in the location of the electrical center. A scan of the 
cavity BPM around the two angular directions (𝑣 and 𝑤) should be performed.
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I. Methodology

E) Resolution measurement
To study the BPM resolution through 
the wire-based approach, the test 
bench was improved by adding a piezo 
stack. Now a relative nanometric 
movement between the BPM and the 
stretched wire is possible while sensing 
the position.  

The actuator is mounted on the 
hexapod and drives the BPM on a 
single direction (vertical axis). To reduce 
the impact of environmental factors, 
tests were repeated several times and 
averaged. Fig. 15 shows the linear 
dependency between the nanometric 
piezo elongation (25nm) versus 
the adjacent ports phase argument of 
the scattering parameters. The 
gradient of the slopes is the resolution 
potential in the nanometric 
regime.
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Conclusion

Next:  -  SVD analysis 
            -  DDC alternative: mean value on amplitude and phase over the whole waveform
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