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- Photon events vetoed, low trigger efficiency using current setup o «m

- Solution: Displaced Vertex Trigger (DVT)




Inelastic Dark Matter (IDM)

Two natural scenarios:
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Signhature (same for many more dark sector models):

- Two leptons from displaced vertex + missing energy



I: Basic Strategy

Event number 0

100 A

- Probe ~400 reference vertices (=Macrocells) using

Hough transform

- Hits in the transversal plane (2D)

R / - Demand two tracks from a common vertex
~50 - °
.121.tot.al |
MC: (-26.6, -8.8)
MC: 66 hits

SAUTH MC: 55 hits

-100 -50 0 50 100
[cm]



100 +

50 A

—-50 A

—100 A

Hough Transform

Event number 4

53 total

X MC: (-23.5, 11.4)
x Fit: (-23.5, 11.4)
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Geometrical Space —¥ Parameter Space

Hit in GS — Curve in PS

Intersection in PS —¥ Track in GS

* Physical assumption about track shape to reduce
complexity

* Build Hough matrix with all hits
e Find Peaks

Problem: Simple Thresholding is imprecise for
multiple Vertex candidates



I: Basic Strategy

1: Weighted Hough Transform 2: Neural Clustering

Event number 5

52 total
X MC:(30.7, -3.2)

R % Fit: (45.9, -10.0)
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. Thresholding too imprecise * [terative Clustering (5 iterations)

. Select 10 promising candidates from * Cluster parameters —> Neural Net

peak heights in Hough Matrix



I: Basic Strategy

Data reduction

Displaced Vertex Trigger

Neural Clusterlng

Neural Clusterlng
Neural Clusterlng
Neural Clusterlng
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ll: Clustering

 Seeded Clustering Algorithm
 Scan Neighbours to increase cluster size
o Stop after five iterations
 Compute parameters:
* Center of gravity
 Sum of all values
 Peak value
 Extent & Angle
e Waist




Neural Net

e Demand 2 clusters for each event

Input array

 Monte Carlo data used for Training

 Flat lifetimes to be model independent
* (Clusters obtained from true vertex (MC): target value 1
* Clusters from wrong vertices: target value O

* (Clusters found in single track events: target value O



Parameter discrimination
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Separation plot after training

cluster classification v4.5d.pt

... * Blue: Real Tracks
—— Median: 0.53

- * Orange: Fake Tracks
o - Black line: Median value
s  Correct assignment: 93.5%
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IV: (Preliminary) Results

° Fu” algOnthm o Efficiency vs. Resolution - Efficiency vs. Onetrack rejection
* Preselection of 10 candidates _ | ol
* Neural Clustering Gl L6l
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IV: (Preliminary) Results
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Conclusion

Fully working DVT algorithm
Within UT4 capabillities (further tests needed)

Reasonable Efficiency & Resolution

Further improvements in efficiency, resolution and rejection needed

Stabilize against background

Test on real data (K, = 77 x")
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