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Why VBF + MET + Photon? VBF + MET + photon

Strong astrophysical evidences of Dark Matter.

Coupled with the Higgs boson ?

1

Can be tested atthe LHC by searching for an invisible decay
mode of the 125 GeV Higgs Boson

What about the photon?

Requiring a photon strongly suppress various irreducible
backgrounds, increasing the significance of the analysis, and..

.. It allows for alternative interpretations like:

 Higgsdecayingtoy + yg4

Dark photon paper C [2))
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https://arxiv.org/abs/1405.5196

Signal and Backgrounds

Signature:

* Two jets
- High mj;
- Highly separated in n
- Not back to back

* One photon

 High MET

Major backgrounds:
« Z(=> wW)y + jets
* W(= vipse)y + jets
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Limit Extraction
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Deep Neural Network (DNN) - Architecture

« Alternative approachtothe Cutbased only analysis

Training sample pre-selections:
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Deep Neural Network (DNN) - Feature selection

Feature chosenvia abackward elimination process:

Feature importances
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Deep Neural Network (DNN) - Training

Binary cross-entropy loss, but during

training this quantity is monitored
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Each training epoch, the modelis saved only if the ELE improves and the discrepancy between |

train loss and val loss is small (less than 3%)



Deep Neural Network (DNN)- performance

SR selections applied —

Binning:

 Number of bins is fixed (4).

e Minimum bin size (0.05)

« Minimum number of events per bin (20),

The ELE is evaluated for all the possible
binning choices and the best one is selected
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NN-CutBased limit comparison
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Conclusions

 Asearch foranomalous Higgs decays to invisible final states in
the VBF + photon channel has been presented

* Asolid procedure forthe training of a DNN for Background vs
Signal classification as been set up

* The DNN outperforms the “standard” cutflow analysis:
* 10% improvement on the expected limit



