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Two main projects

• Using Python to automate analysis of TDR tape data.

• Building a PyROOT framework of code to generate plots from 
testbeam data.

• Both only partially complete at the present time.



TDR tapes

• Time Domain Reflectometry is 
used to measure the impedance 
across the strip staves in the ITk
modules, across long differential 
lines.

• Ideal initial impedance is in the 
region of 90-110 Ohms, with a 
maximum loss of 15dB at 1GHz.

• Current methods for measuring 
the impedance over time as the 
pulse propagates through the strip 
are very inefficient.
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TDR tapes

• Automatically select input data in the most convenient way possible 
for the user.

• Detect anomalous datasets and remove these from consideration.

• Smooth inputted data to remove errors created by collection process.

• Calculate impedance values at first and second “bumps” in the data, 
as well as the signal loss at 1GHz.

• Output results in colour-coded table, to see at a glance which tapes 
were successful.



TDR tapes

• Controlled by single function with single required argument, as 
opposed to an unwieldly spreadsheet.

• Data is automatically averaged with its neighbours to remove spiking 
behaviour inherent to the collection process.

• Non-standard datasets detected and removed from consideration.



TDR tapes

• Impedance values at start and end of straight-line section are 
calculated, and signal loss data is extracted from .txt files. Sensitivity 
can be tuned for non-standard data.

• Results displayed in green or red to show if they meet pre-set criteria.

• Impedance difference across length of tape is extracted and 
displayed.

• Currently looking into improving fitting process and automated data 
analysis, as well as speed and efficiency.
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Testbeam

• DESY Hamburg operates three testbeams for the irradiation of 
sensitive components.

• These are used to simulate the lifetime damage sustained by 
components in particle accelerators and nuclear reactors, or other 
areas where significant irradiation is expected.

• This process generates very large amounts of data, which must be 
analysed as quickly and efficiently as possible



Testbeam

• Aim is to programme a 
robust framework to 
produce necessary plots 
from testbeam data, 
which can be adapted 
for new datasets by 
simply changing file 
locations and data 
inputs such as the 
thresholds used.

• Output produced plots 
to ROOT file for analysis.



Testbeam

• Plotting framework is inherently 
customisable, and generates clear plots 
to specification.

• Some further work to be done in data 
analysis and output.
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