New Physics: Sae Mulli,
Vol. 72, No. 4, April 2022, pp. 281~290 M) Check for updates
http://dx.doi.org/10.3938 /NPSM.72.281

Search for New Physics Using High Energy Collider Data
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New Physics searches using a high energy collider experiment should be performed systematically,
especially when interpreting a new signal with a specific new Physics model among different
possibilities. A data-driven method should be used in a model-independent way to capture all
scenarios. In this article, we demonstrate how one can achieve a systematic and model-independent
data analysis by separating an analysis on a new Physics signature into a phase space structure
and matrix amplitude of a process. For instance, we consider a process with two visible particles
and dark matter candidate signal at the high energy hadron collider. Finally, we recommend a
proposed method to combine with a machine learning network and an algorithm to probe the

broad scope of Physics beyond the standard model efficiently.
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lider
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Fig. 1. (Color online) Schematic diagram of decompos-
ing a phase space. Multibody phase space of momen-
tums P — {p1,p2, - - ,pn} can be decomposed into

P— {kapm—i-la"' 7PN} and k — {php?a"' apm}

p— > pi 233 Eq. (1)of] &54] (2)& A-gs1H
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Fig. 2. (Color online) (a) Event-topology for a cascade
decay, (b) event-topology for an antler topology. For (a)
and (b), we represent visible particles with v, vy and
decaying or invisible particles as A, B and C'. (c) Feyn-
man diagram of a supersymmetric process of pp — X9, X!
with the cascade decay of X9 — ¢T,¢0=, /= — =, %Y. (d)
Feynman diagram of a heavy higgs H production and its

decay mto charged scalar particles, H — ST,S~ with
SE = £, v (D).
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