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2.2 IR 3
SCCM | Pressure (Pa) | Current (A) | Voltage (U) ¢ ne; (m™)
4 0.12 0.8 9.2 -174.463 | 7.381e+16
4 0.12 0.9 13.2 -175.739 | 9.081e+16
4 0.12 1.0 24.2 -173.185 | 5.678e+16
4 0.12 1.1 04.9 -167.243 | 2.237e+16
4 0.12 1.2 105.5 -163.943 | 6.632e+16
6 0.16 0.8 7.6 -174.063 | 6.848e+16
6 0.16 0.9 11.6 -176.194 | 9.686e+16
6 0.16 1.0 22.5 -170.160 | 1.649e+16
6 0.16 1.1 43.1 -165.821 | 4.131e+16
6 0.16 1.2 84.5 -166.003 | 3.888e+16
8 0.20 0.8 8.7 -174.388 | 7.280e+16
8 0.20 0.9 12.7 -175.585 | 8.875e+16
8 0.20 1.0 194 -169.495 | 7.635e+15
8 0.20 1.1 36.1 -165.272 | 4.862¢+16
8 0.20 1.2 68.8 -166.927 | 2.657e+16
10 0.23 0.8 8.0 -174.279 | 7.136e+16
10 0.23 0.9 12.4 -174.168 | 6.988e+16
10 0.23 1.0 18.5 -169.072 | 1.996e+15
10 0.23 1.1 32.5 -164.828 | 5.453e+16
10 0.23 1.2 61.7 -170.141 | 1.624e+-16
12 0.27 0.8 7.7 -174.563 | 7.514e+16
12 0.27 0.9 11.4 -173.341 | 5.886e+16
12 0.27 1.0 17.1 -168.793 | 1.718e+15
12 0.27 1.1 31.3 -168.733 | 2.514e+15
12 0.27 1.2 56.2 -173.127 | 5.602¢+16




2.2 KIEIE

L foo = 5.5GHz. XN AJEFIIMINL dop = -121.874 15

ne = 1.628 x 10'% x |¢ + 121.874|(m?)

SCCM | Current (A) | Voltage (U) 0 nNeo(m™)
12 0.8 7.2 -121.874 | 3.033e+12
12 0.9 10.6 -122.524 | 1.058e+16
12 1.0 16.5 -123.292 | 2.309e+16
12 1.1 30.7 -121.588 | 4.660e+15
12 1.2 60.7 -122.340 | 7.581e+15
10 0.8 6.8 -114.864 | 1.141e+417
10 0.9 12.0 -121.793 | 1.324e+15
10 1.0 17.5 -122.639 | 1.246e+16
10 1.1 32.1 -121.343 | 8.651e+15
10 1.2 61.3 -121.486 | 6.324e+15
8 0.8 7.6 -115.780 | 9.921e+16
8 0.9 12.4 -121.779 | 1.541e+15
8 1.0 18.5 -122.779 | 1.474e+16
8 1.1 35.6 -120.740 | 1.847e+16
8 1.2 66.2 -120.371 | 2.447e+16
6 0.8 7.4 -116.709 | 8.408e+16
6 0.9 12.2 -121.354 | 8.467e+15
6 1.0 20.1 -121.971 | 1.580e+15
6 1.1 37.1 -120.202 | 2.721e+16
6 1.2 78.8 -118.666 | 5.223e+16
4 0.8 9.5 -116.935 | 8.041e+4-16
4 0.9 15.5 -121.110 | 1.245e+16
4 1.0 21.7 -121.612 | 4.258e+15
4 1.1 444 -120.717 | 1.884e+16
4 1.2 89.0 -117.941 | 6.404e+16
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SCCM | Current (A) | ng(m™) Neo(m™)
4 0.8 7.381e+16 | 8.041e+16
4 0.9 9.081e+416 | 1.245e+16
4 1.0 5.678e+16 | 4.258e+15
4 1.1 2.237e+16 | 1.884e+16
4 1.2 6.632e+16 | 6.404e+16
6 0.8 6.848e+16 | 8.408e+16
6 0.9 9.686e+16 | 8.467e+15
6 1.0 1.649e+16 | 1.580e+15
6 1.1 4.131e+16 | 2.721e+416
6 1.2 3.888e+16 | 5.223e+16
8 0.8 7.280e+16 | 9.921e+16
8 0.9 8.875e+16 | 1.541e+15
8 1.0 7.635e+15 | 1.474e+16
8 1.1 4.862e+16 | 1.847e+16
8 1.2 2.657e+16 | 2.447e+16
10 0.8 7.136e+16 | 8.408e+16
10 0.9 6.988e+16 | 8.467e+15
10 1.0 1.996e+15 | 1.580e+15
10 1.1 5.453e+16 | 2.721e+16
10 1.2 1.624e+16 | 5.223e+4-16
12 0.8 7.514e+16 | 3.033e+12
12 0.9 5.886e+16 | 1.058e+16
12 1.0 1.718e+15 | 2.309¢e4-16
12 1.1 2.514e+15 | 4.660e+15
12 1.2 5.602e+16 | 7.581e+15
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import csv

import numpy
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def mean of second_column flexible(file_path):
values = []
try:
with open(file_path, 'r') as file:
reader = csv.reader(file)
for row in reader:
if len(row) > 1:
try:
value = float(row([1])
values.append(value)
except ValueError:
continue
if not values:
raise ValueError("No data in column 2.")
mean_value = sum(values) / len(values)

return mean value

except Exception as e:

raise ValueError (f"Error processing file: {str(e)}")

def process_filesQ):

results = []

for i in range(1l, 55):
file_index = f'{i:02}'
file path = f'Trace{file_index}.csv'

try:
mean_value = mean_of_second_column flexible(file_path)

calculation = abs(mean_value + 121.874) * 1.628 * 10x*16
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# as an example for f = 5.5 GHz

results.append(f'{mean_value:.3f} & {calculation:.3e}"')
except Exception as e:

error_message = str(e).splitlines() [0]

results.append(f'{file_index} & (Error: {error_messagel})')

for result in results:
print (result)

process_files()
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Magnitude vs Frequency
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import pandas as pd
import numpy as np

import os

def process_trace(file_path):
try:
trace_df = pd.read_csv(file_path, skiprows=2)
trace_df.columns = ['Frequency', 'Datal', 'Data2']
trace_df['Phase'] = np.arctan2(trace_df['Data2'], trace_df['Datal'])
trace_df = trace_df[trace_df['Frequency'] > 10000000]

for idx in range(l, len(trace_df)):
if trace df['Phase'].iloc[idx - 1] < O and trace df['Phase'].iloc[id

return trace_df['Frequency'].iloc[idx], trace_df['Phase'].iloc[i

peak_frequency = None
peak_value = None

max_phase = -np.inf

for idx in range(l, len(trace_df) - 1):
if trace df['Phase'].iloc[idx] > trace_df['Phase'].iloc[idx - 1] and
if trace_df['Phase'].iloc[idx] > max_phase:
max_phase = trace_df['Phase'].iloc[idx]
peak_frequency = trace_df['Frequency'].iloc[idx]
peak_value = trace_df['Phase'].iloc[idx]

return peak_frequency, peak_value
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except Exception as e:
print (f"Error processing file {file_path}: {e}")

return None, None

directory = ''

results = []

for i in range(55, 122):
input_file_path = os.path.join(directory, f'Trace{i}.csv')
peak_frequency, peak _value = process_trace(input_file_ path)
if peak frequency is not None:
density = 3.5 * 0.001 * (3.55 * peak_frequency**2 - 2.75%10%x*14)
results.append((i, peak_frequency, density))

results_df = pd.DataFrame(results, columns=['Trace', 'Frequency', 'Density'])

results_df.to_csv(os.path. join(directory, 'phase.csv'), index=False)

results_df

A (9) AORBRTEE, WAEHES B=5x107"T

€oTMe €0
ne = 4’ = 2 732 (10)
=3.5x 1072 x (3.55 x f2, — 2.75 x 10') (fu in Hz) (11)
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SCCM | Current (A) | Voltage (V) | fun (Hz) | n. (m™3)
4 0.8 7.8 2.871e+407 | 9.282e+12
4 0.9 10 5.414e+07 | 3.545e+13
4 0.9 10.5 5.663e+07 | 3.888e+13
4 0.9 11 5.912e+4-07 | 4.247e+13
4 0.9 11.5 6.162e+07 | 4.621e+13
4 0.9 12 6.461e+07 | 5.090e+13
4 0.9 12.5 6.859e+4-07 | 5.750e+13
4 0.9 13 7.059e+4-07 | 6.095e+13
4 0.9 13.5 7.208e+4-07 | 6.360e+13
4 0.9 14 7.458e+07 | 6.814e+13
4 0.9 14.5 7.607e4-07 | 7.094e+13
4 0.9 15 7.757e407 | 7.380e+13
4 0.9 15.5 7.906e+07 | 7.671le+13
4 0.9 16 8.006e+07 | 7.868e+13
6 0.9 10 5.065e+-07 | 3.091e+13
6 0.9 10.5 5.314e+407 | 3.413e+13
6 0.9 11 5.563e+07 | 3.749e+13
6 0.9 11.5 5.713e+07 | 3.959e+13
6 0.9 12 5.912e+07 | 4.247e+13
6 0.9 12.5 6.062e+4-07 | 4.469e+13
6 0.9 13 6.261e407 | 4.775e+13
6 0.9 13.5 6.560e+07 | 5.251e+13
6 0.9 14 6.810e+07 | 5.665e+13
6 0.9 14.5 7.009e+4-07 | 6.008e+13
6 0.9 15 7.159e+407 | 6.271e+13
6 0.9 15.5 7.308e+07 | 6.540e+13
6 0.9 16 7.458e+07 | 6.814e+13
8 0.9 10 3.619e+-07 | 1.531e+13
8 0.9 10.5 4.915e+07 | 2.906e+13
8 0.9 11 5.165e+07 | 3.218e+13
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SCCM | Current (A) | Voltage (V) | fun (Hz) | n. (m™3)
8 0.9 11.5 5.414e+4-07 | 3.545e+13
8 0.9 12 5.464e+4-07 | 3.613e+13
8 0.9 12.5 5.613e+4-07 | 3.819e+13
8 0.9 13 5.763e+07 | 4.030e+13
8 0.9 13.5 5.912e+4-07 | 4.247e+13
8 0.9 14 6.112e+07 | 4.545e+13
8 0.9 14.5 6.261e4-07 | 4.775e+13
8 0.9 15 6.411e+07 | 5.010e+13
8 0.9 15.5 6.660e+-07 | 5.415e+13
8 0.9 16 6.859e+4-07 | 5.750e+13
10 0.9 10 3.320e4-07 | 1.273e+13
10 0.9 10.5 3.520e+07 | 1.443e+13
10 0.9 11 4.716e+07 | 2.667e+13
10 0.9 11.5 4.915e+07 | 2.906e+13
10 0.9 12 5.065e+-07 | 3.091e+13
10 0.9 12.5 5.314e+407 | 3.413e+13
10 0.9 13 5.414e+4-07 | 3.545e+13
10 0.9 13.5 5.514e+4-07 | 3.681le+13
10 0.9 14 5.563e+407 | 3.749e+13
10 0.9 14.5 5.713e+07 | 3.959e+13
10 0.9 15 5.862e+4-07 | 4.174e+13
10 0.9 15.5 5.962e+07 | 4.320e+13
10 0.9 16 6.112e+07 | 4.545e+13
12 0.9 10 3.171e4+07 | 1.153e+13
12 0.9 10.5 3.220e+07 | 1.192e+13
12 0.9 11 3.320e+07 | 1.273e+13
12 0.9 11.5 3.470e4-07 | 1.400e+13
12 0.9 12 4.666e+07 | 2.609e+13
12 0.9 12.5 4.865e+07 | 2.845e+13
12 0.9 13 5.115e+4-07 | 3.154e+13
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3.2 KInALIE 15
SCCM | Current (A) | Voltage (V) | fun (Hz) | n. (m™3)
12 0.9 13.5 5.214e+4-07 | 3.282e+13
12 0.9 14 5.364e+407 | 3.479e+13
12 0.9 14.5 5.414e+4-07 | 3.545e+13
12 0.9 15 5.464e+407 | 3.613e+13
12 1.0 15.5 5.514e+4-07 | 3.681e+13
12 1.0 16 5.613e+07 | 3.819e+13
[ES PSRN
1e13 Plot of n_e (m~™ {-3}) vs Voltage (V) for different SCCM values
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