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Abstract

This document presents how conducting pieces brought near test equipment and changes in geometry of the wire affect the impedance in frequency band of 9 kHz – 10MHz and how the the pick up of the RF fields is measured. Equipment used consists of vector network analyzer, acceleration tube and reference tube and 
Introduction

The measurement is based on reflection principle. The inspected device is connected to a port in analyzer and the other end is left disconnected. A Voltage pulse V+ is sent towards the inspected device. The load reflects the pulse V- back to transmitter. This reflection usually results from load and conducting wire having different impedances. The ratio between voltages V+ and V- is called the reflection factor. If the load ZL equals the characteristic impedance Z0 reflection factor is 0 because power emitted by the transmitter is fully used by the load. If the load is replaced with a short circuit, the reflection factor is -1 and if the load is infinite, the reflection factor is 1.

Reflection factor 
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Fig1. Reflecting voltage pulse

The Measurement Frequency
There are five bundles of charges with a timeperiod  of 1,7 μs and this means the frequency of 0,6 Mhz.
Results of the Measurement
Two set of measurements were completed One was made using thick conducting wire and other with thin conducting wire.

The dimensions of the coaxial cable in the first measurement set are: outer diameter 59 mm, inner line diameter 1,9 mm and frequency band of 10kHz-10MHz was used.
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Fig 2.
Impedance of 1,9 mm cable illustrated in Smith chart when the springs are untouched. Cursor is at 600kHz.
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Fig 3.
Impedance of 1,9 mm cable illustrated in Smith chart when the springs stretched 1cm. Cursor is at 600kHz.
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Fig 4.
Impedance of 1,9mm cable illustrated in Smith chart when the springs stretched 2cm. Cursor is at 600 kHz.

The dimensions of the coaxial cable in the second measurement set are: outer diameter 59 mm, inner line diameter 0,25 mm.
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Fig 5. Impedance of thin cable illustrated in partial smith chart when measured in frequency band of 9 kHz-10MHz. Cursor is at 600 kHz
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Fig 6. Impedance of thin cable illustrated in partial smith chart when measured in frequency band of 10kHz-10MHz. Strings are stretched 1 cm. Cursor is at 600 kHz
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Fig 7. Impedance of thin cable illustrated in partial Smith chart measured in frequency band of 10kHz-10MHz. Springs are stretched 2cm. Cursor is at 600 kHz

Analysis

Reference value Z0 can be calculated using formula for coaxial cable. 
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( : permeability, ( :permittivity, r0 : outer radius , ri inner radius

r0 =29,5 mm , ri = 0,95 mm ,  
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Result: Z0 = 206( for diameter 0,95 mm
and for diameter  0,25 mm
Z0 = 1465(.
Table1. From the measurements the following analysis could be made for the 1,9mm cable:

	Penetration
	Impedance Ω

	0 cm
	6918,0-j6117

	1 cm
	944,1-j6282

	2 cm
	944,1-j6282


Table1. From the measurements the following analysis could be made for the 0,25mm cable:

	Penetration
	Impedance Ω

	0 cm
	744,3-j1274

	1 cm
	855,4-j1348

	2 cm
	855,4-j1348
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Fig 1. The Measurement Set Up.
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Fig 2. The Springs of the Coaxial Cable.
The RF-pick up Measurement
The RF-pick and specifically H-field pick up is measured with Rohde&Schwarz  Measuring kit. It includes several different antennas for different types of measurements. See Fig 3.
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Figure 3. H-field Probe




Fig 3 The Pick Up Measurement Antennas.
The measurement are  planned to do with the antennas moved inside the detector station. when there is a excitation of RF-field at the input

The Simulations of the RF-field

The simulations of the Impedance and RF-pick up are planned to do with MATLAB and FEMLAB tool. Also the method of flow chart will be made.
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