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Motivation: Why study the charm quark?
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Figure: Higgs Boson coupling strength and
uncertainties
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https://www.nature.com/articles/s41586-022-04893-w

Introduction: Steps of the sensitivity study

Initial Steps
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Sensitivity Study

Current Work
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Introduction: Event Selection and Initial Steps

« Background was supplied by early 2022 data and signal samples for VBF
H(bb/cc) were generated using Monte Carlo Generation.

* Preselection
« VBF jet 1: pT > 75 GeV & |n|< 3.2
« VBF jet 2: pT > 55 GeV & |n|< 4.5
« mJJ > 1000 GeV & | An|> 4.0 & Ap<2
« H-dets: pT > 20 GeV & |n|< 2.5

* Choose VBF-jets that maximize the mJJ variable
* Choose H-Jets to maximize the pTH

» Flavor Tagging
 If both VBF jets pass b-tagging, events are categorized as BB
 If both VBF jets fail b-tagging but pass c-tagging, events are categorized as CC.
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Sample Validation plots for H(cc)
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Sample Validation plots for H(bb)
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Applying and optimizing a BDT
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MmCC Optimizations
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Fitting Data

*: normalised to total Bkg.
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Results and Further Studies
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The results for H(bb) had the same level
of uncertainty has the full analysis
completed in RUN 2.

A number of optimizations were applied to
the dataset to improve the sensitivity of
both processes.
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Best Results for bb/cc
.~ VBFHbb)  ptuncer.

Initial Result
2018 Result
L1 topoinc Trigger
topoinc pTBB split at 100 GeV
topoinc pTBB split at 150 GeV
topoinc pTBB split at 200 GeV
topoinc pTBB split at 250 GeV
topoinc pTBB split at 300 GeV
L1 topo Trigger
topo pTBB split at 100 GeV
topo pTBB split at 150 GeV
topo pTBB split at 200 GeV
topo pTBB split at 250 GeV
topo pTBB split at 300 GeV

1+0.32
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1+0.28
1+ 0.32
1+0.30
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Median Limits
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Conclusions

ATLAS Work in Progress
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Questions?
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Backup
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VBF Trigger

-

Forward Trigger
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Run 2
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VBF Hbb Trigger
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In|<3.2

p;>70 GeV

~

Inclusive VBF
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BDT Variables for VBF H(cc)

« mJdJ

 pT _balance
* nJdets20pt

« asymJJ

« mBB_angle
- dEtaBBJJ

- dPhiBBJJ

« mindRJ1_Ex
« mindRJ2_Ex
* NTrk500PVJ1
« NTrk500PVJ2
« pTJJ

« cweightB1

« cweightB2
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mBB Optimizations

0 If Tt 1t 1 1 1 1 ‘. T 1 | L L L : 0 01 8__ T T T ] T T 1 ' [ 1 T T T 1 __

2 412 ATLAS Work in Pro N 2 - ATLAS Work in Progress .

b= [ - G 7 = 0.16 —

- C B . ]

® [ 5=13.6TeV, 1401 I::::: 3 Zlag:lfg:round | o - (s=136TeV, 140fb" - High Score

B 0.1~ VBFH-bb Testing signal  — 3 0.14 VBFH-bb ~#- Medium Score

N [ background N - -+ Low Score

© i ] © 0.12 ]

£ 0.08F . € I ]

z | | Zz o .
0.06 N 0.08 -
0041 h 0.06]- ¥ 3

i | 0.04F i
0.02- — - -
[ y 0.02~ =
0_ 1 0: 1 [0 00 :X1 03
-1 1 0 50 100 150 200
BDT mBB MeV
5/14/24 Trevor Hart — VBF H->bb/cc 17



