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1 ATLAS is one of the four major experiments at the Large
Hadron Collider. It is a general-purpose detector
designed to study high-energy proton-proton collisions.

2 The main goals include testing the Standard Model,
studying the Higgs boson, and searching for possible
new physics beyond the Standard Model.
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From underline Particle Physics to
instrumentation

Nowadays, people keep asking: why physics’s
development is not as fast as last century.

1 100 years ago, experiments are more likely "table
experiment"

2 But now, for one experiment, hundreds of researchers
may have to work on a small detector during their whole
career. (MDT, silicon pixel detector, etc.)
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Mentor

My mentor is Prof. Junjie Zhu;
And my direct mentor at CERN is Dr. Jiajin Ge(Electronics
Enginneer) and Dr. Chihao Li(Postdoc).
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Working project

1 Convert the dNdx cluster counting algorithm into
firmware.

2 Further develop SciFi agent system to help develop
firmware at low cost in the future

3 Help with the test of sMDT chamber and cable.
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Understanding the software algorithm

Core algorithm:

1 Change the negative pulse to be positive

2 Estimate baseline using 5 % of sample of the waveform

3 Two threshold: amplitude > 5
�noise; rollingRMS > 2 � noise

3 Here we choose �xed window, instead of real time �tting
in FPGA

4 For candidates peaks within 3 samples, we regarded it
as the same cluster
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Status now
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Next few days improvement

1 Improve the ADC signal simulator sender ( From
constant time interval to Poisson's distribution)

2 Add autmatic recovery after dropped frames

3 The UART output may block result consumption. We are
thingking about change it to compact binary
output(ASCII now) and add a FIFO before output

Shuzhe Li Convert dNdx Algorithm into �rmware June 10, 2026 11/16



Experiment and
Goals

Mentor and
working project

Work progress
so far

Question

Weekend trips

References

Few questions

About safety training......
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