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? Simulation Based Inference 
empowered by

 Transformer network 

Extract New Physics Contributions from the Challenging 𝑔𝑔 → 𝑍𝐻 process   



Learning from Particle Collision Event Final State

Discriminate signal 
from background 

& 
Assess new physics 

contributions   

Towards the First Time Measurement of 
𝑔𝑔 → 𝑍𝐻 at the LHC Using Transformer Networks 

8 
p

ar
tic

le
s

7 f
eat

ure
s

Input Layer

50 heads

Q
ue

rie
s 𝑄

Key
s 𝐾

Valu
es 𝑉

3 Multi-Head Attention Layers

Scale Dot-Product 
Attention

softmax
𝑄𝐾!

𝑑"
𝑉

50 heads 50 heads

Flatten Layer 1 Dense Layers Output Layer

8	×
 7 

ReLU
 U

nits

Dro
p-O

ut

4 S
oftM

ax
 U

nits

𝑏-jet

Charged
Lepton

ISR/FSR jet

Charged
Lepton

𝑏-jet ISR/FSR jet

Final State Transformer 
Toolkit



Exploring Simulation Based Inference 
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Construct likelihood function 
based on Transformer 
output probabilities 

Capture intricacies of 
new physics interaction 
and detector responses 

in unprecedented details



Want to see the full story? 
Visit my poster for in-depth findings and analysis!
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