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1. Motivation 2. Key features of b jets ospeced || 3. b @nd C taggers
The identification of jets . !.,“i",i,,/\‘ - b quarks typically hadronise Secondary CSVv2: ‘Combined* SV, version 2' [updated CSV for Run2]
originating from heavy flavour / in B hadrons forming the b jets Vertgx + Neural Network (NN) instead of likelihood ratio
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quarks (b/c ‘tagging’) is crucial
in various studies at the Large

Hadron Collider, in both New

- Input: info on tracks & SV (='combined’)

b hadrons: distinctive features with detectable particularities: ) ) .
cMVAv2: ‘combined* Multivariate Algorithm, version 2’

Physics searches and Standard * Long lifetime = large displacement of Secondary Vertex (SV) + Boosted Decision Tree (BDT)
Model processes. * Mass of 5-10 GeV = large decay angle = large do - Input: info on tracks, SV (combined) & soft leptons in the jet
 Possible decay to leptons [BR = 42%] as the output of the taggers:
+ ~5 charged tracks per decay et - Jet Probability (JP), Jet B Probability (JBP)
: - CSW2
CMS DP 2017-005 - Soft Electron (SE), Soft Muon (SM)
DeepCSV cds.cern.ch/record/2255736 |

(5=13 TeV, 2016 15=13 TeV, 2016
A El

1 e e E FEEREERas nEmas o R -
S £ CMS Simulation Preiiminar 2 F CMS Simulation Prelimina = ctagger: ¢ jet identification algorithm against b (CvsB) and
( )Q "5 bevems S [ttevents light (CvsL) jets
by 8 Akdjets (p, > 30 GeV) : 3 Akdjets (p, >30. GeV) « Gradient Boosting Classifier (GBC)
) S0k —CSWV2 / . Sy - Input: info on tracks, SV (combined) & soft leptons in the jet
o [7|—DeepCSV _"" E| o
8 [F|—cMVAv2 . é’ Same input as CSW2 but based on
E /- more tracks, deep NN, multi-classification
. Ly DeepCSV Rl
30%) 1072 g S0
= =
= 2 3 Y/ 7 | S ] “Particle Flow”"
g “udsg L ——otegge Ot NN structure (PF) candidates:
10° c 3 10 ] 7 jet constituents
LT I R 4t A e I T i - L L L
AbSolute (relatve)| 0 o1 02 0.33:%01 “05 0607 08 08 1 0 01 0203 04 05 06 07 08 09 1

c-jet efficiency 5 dense layers

; 65% . )
less misid. prob. b-jet efficiency
CSW2T DeepCSVT \ /l 158 ayers .
8 properties 7T\ nodes eacl

CSVw2M  DeepCSVM
— Wi > DeepCSV significantly better than CSVv2 in ~every b jet _

361b”, 5 =13 TeV, 2016 efficiency value, vs both light and ¢ jet misid. (as b jet) prob. 4 Output classes
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> Significant gain in efficiency of DeepFlavour w.r.t DeepCSV bl TITTIT approach of DeepFiavour DeepJet
in all py regions, especially in high py global
= can lead to improved sensitivity for analyses with highly
energetic b jets in the final state ] DeepJet CMS DP 2017-027
NN approaches compared to DeepdJet in Quark/Gluon discrimination [Quark:'light']: ! cds.cern.ch/record/2275226
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2z F CMS S T i ﬁ [T recurrent [inspired by arXiv:1702.00748]: Input: relative pr/n/¢, and PUPPI (Pileup Per Particle Identification) weight (arXiv:1407.6013)
5 [ Imuiation preliminary of charged (fed to one recurrent layer of 100 nodes - LSTM) and neutral PF cand. (fed to identical layer). LSTM output then merged
g F 2;};’}59 e with global* variables in a dense NN [1 layer of 200 nodes, 5 of 100].
g ~ DeepCSV convolutional: Jet treated as image on n — ¢ plane. 3@ dimension - color: (separate study for charged and neutral PF cand.) relative
E — noConv pr and particle multiplicity within the pixel. This input info fed to a CNN (Convolutional NN) [as in arXiv:1612.01551], then merged with
— DeepFlavour the global* variables in a dense layer of 128 nodes.
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> Removing the convolutional layers degrades performance, ifﬁgifﬁdpﬁ Fc;?g?'>‘ g I 3
even with larger input and deeper NN #(SV within the jet.)' gluon jet misid. (as a light jet) prob. 061 o.ﬂé 54705 06 07 08 09 1
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> Improvement w.rt. DeepCSV comes from both larger Lets originating from gluon spliting o correct light jet identification prob.
input and a better NN model (ie. exploiling input structure) bb or cc not considered as gluon jets] > Similar performance among DeepJet and 2 alternative approaches
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