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Dual Attention Mechanism
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A(Qj,K;, V;) = softmax |:

where head; = softmax [ +Up|V;

Particle Attention Map PxP. Particle Feature Attention Map CxC

Transpose

Particle interaction matrix Uy : Channel interaction matrix Up:
Straightforward ratios of
{By, pry. Zpry, LEr, &7, A, AR, PID}

where Az, A and AR correspond to
the transverse momentum weighted
sum of the A7, Ap, AR of all the
constituent particles inside the input
jet, respectively. Here Az, A¢ and AR
refer to the distances in the 17 — ¢ space
between each constituent particle and
the input jet.

AR = \/(ya — yp)? + (ba — )2,

kp = min(py 4, pr,p)8,

z=min(py 4,p7p)/ (PTa +PT )

m? = (Ea +Ey)? ~ lIpa + ppl1%
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Apr = P10~ PTp!
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Model Architecture

@ Input features: log E, log pr, %, %, Ay A, AR,PID of leading 100 particles.
@ The particle attention module (P x P attention map) and the channel attention module (C x C attention map) are stacked while
maintaining a consistent feature dimension of N = 64 and they can complement each other.

@ Particle - Dual Attention Transformer: 2 Feature Extractor (1 EdgeConv + 3 Conv2D + 1 AvgPool) + 2 Particle Attention modules + 2
Channel Attention modules + 1D CNN + MLP.
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