
  

   1-1DCNN-wA: Bump Inference 
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Criteria:
1) Dataset-wide inference 

  (Ensemble based approach)

2) General framework for any processes:
- Any Number of Observable

- Any Signal Region

Problem Statement: 
Assuming signal excess in the colliders,
can we infer:
● Which BSM model is it?
● And if yes, what are their parameters?

ML Test Data
MSE

μ
signal

σ
signal

10 Different Datasets

1-1DCNN Fixed Signal Region 33.723 ± 71.287 1.0974 ± 0.2557

1-1DCNN-wA
Fixed Signal Region 0.0851 ± 0.0012 0.2142 ± 0.1654

All Signal Region 0.0583 ± 0.0004 0.1740 ± 0.1326

10 Different Seed

1-1DCNN Fixed Signal Region 7.5647 ± 29.022 1.0100 ± 0.1537

1-1DCNN-wA
Fixed Signal Region 0.0867 ± 0.0013 0.7525 ± 0.0015

All Signal Region 0.0682 ± 0.0008 0.0539 ± 0.0006
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Auxiliary Information
- Number of events
- Observable range 
- Kinematic cuts  
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     n-1DCNN: Two-Component Dark Matter 

- n-1DCNN-wA : Application on BSM scenario

- Neural Posterior Estimation (NPE) : Normalizing Flow  

- Signal Region Evaluation :  Low Entropy ~ High Efficiency
- Active learning : for Difficult Signal Regions

   Outlook
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Models:
- Fermionic DM, Χ
- Scalar DM, S

Observables: 
- Mono-J : p

T
( j), η(j), MET

- Mono-Z : p
T
(l), η(l), m

T
(l,MET), MET

BSM Parameters:
- Mass ~ [100,375] GeV 
- N

components

- Spins

Data augmentation via signal regions

Background contamination
  → Signal region dependent !

Many events for few training data
 → Wasteful use of data !
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Auxiliary Information helps NN 
understand where it’s looking !

One NN
to infer all parameters
in any signal regions!

Signal    : Gaussian, N(μ
signal,

 σ
signal

)
Background  : Exponential decaying 

Parameter of Interest
μ

signal 
& σ

signal

Categories AUC

S vs else 1

X vs else 1

X+S vs else 1

*Signal-only Hypothesis
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