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Overview

A HO bb/cc searches crucial to probe Higgs boson

couplings to b and c quarks

A HO ccnot observed yet
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A HO bb dominant decay (BR~58%)

A HO cc search extremelychallenging

A Small BR (~2.9%)
A Overwhelming QCD bkg
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Heavy flavor tagging ( boosted )

2025JINST20P11006
A Highly boosted Higgs bosons can be 100 | _(13TeV)
reconstructed as a single large-radius S | CMS
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CMS State of-the-art:
ParticleNet -MD
based on GraphNN
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Overview H© bb/cc results by ATLAS and CMS

HO bb

Significance ATLAS CMS ref o
VH (leptonic) 7.4 (8.0), * 6.3 (5.6), é&?ziﬁﬁ)ﬁgzm 092011 E-;?J\tl)?irsehdelg Itl‘? Igglelé)
VH (full hadronic) 1.7 (1.2), 1.0 (1.64), W AnLSEheRer dum 13160 includes Run3
ttH ok aa@s), ok S e results

VBF ! * 2.4 (27) n é&??ﬁiﬁﬁﬁgsogg\ﬁ427024 173 (2024)

oo L) e

HO cc

Upper Limit ATLAS CMS ref

VH (eptonic) 11.5 (10.6) Y 14.0 (7.6) NS De B et 131 12022 061201

ttH - 78(8.7) K CMSPhys Rev et 136(2026) 011801

VBF (41(28) ) Y i ATLASCERNER2025.247

ggF - 45 (38) cwms:
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ATLAS: Search for VHbb /cc (1/2)

JHEPRO4 (2025) 075

A Combined study of VHHO bb and HO cc with Run-2 data (140 fb'?)

A Dominant bkgs: Top, Z/ W+jets , multi-jet, Diboson

A Three main categories based on the leptonic decay modes of Z/W:

oL, 1L, 2L

A HO bb searchconducted in resolved (p¥;<400 GeV) and

boosted (¥Y2=1.0 8 pY;>400 GeV)regimes
HO cconly in resolved regime

A Resolved b and c jetstagged with DL1r tagger by means of
orthogonal WPs
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Hbb SR £ ctight
Hcc SR 3
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V+tets CR g
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Higgs candidate jet 1

59 SRs(27 Hbb, 32 Hcc) and 97 CRsdefined based
on tagging and kinematic selections

BDTs (kinematics, flavor tagging and MET inputs)
used in all signal regions to reduce bkgs

Signals extracted from binned maximum likelihood fit
to the BDT output distributions

Analysisvalidated in ZZ and WZ to extract Z© bb/cc
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ATLAS: Search for VHbb /cc (2/2)

- Results

ATLAS VH, H—> bb/cT, ¥5=13 TeV, 140 fo! ATLAS T L oveemen / - \
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ATLAS: Search for ttHbb

A FullRun-2 data (139 fb!) re-analysed with improved strategy
wrt previous search (not covered by this talk)

A b jets tagged with the DL1r algorithm

A 2 channelsbased on \W decays
A double -lepton (only resolved) — e
A single -lepton (resolved and boosted) q ”
o = * v
¥Y=1.0 8 p;>300 GeV +—— L T ’“’
A Dominant bkg: tt+jets categorized according to the additional jets flavor: b b
tt+1b, tt+1B, tt+ 2b, tt+ 1c, tt+light
| | | [ | I
A Multiclass transformer trained in resolved channels to distinguish signal vs bkg ATLAS | 14Ofbf*:‘a'=j;Og'cazt‘-?r"gtal S'aé-g”tzt S:S““t*)”“fy
A S|gtnaltand 5 tt+jets classesA SR andCRsdefined based on the ot €[0.60) GeV | —— 125 *0% 0% .06
) output scores . B 077 *+084  +041 4035 |
A SR:additional NN trained to identify the Higgs boson candidate Pr €160.120) Ge¥ o
A 6 STXSegions defined based on p; Pre[120,200) GeV |- hee= 088 “am  comiom ]
A : : _ , , . " €[200,300) GeV |- | 077 *94 9% -0z .
A DNN trained in boosted channel to distinguish high-p; Higgs boson pf[ e o oo
candidates from top quarks and multijet bkgs Pr €[300,450) GeV |- | ' #oes owcem
< : : N : P €[450,0) GeV |- He——— 063 “0a o7 oss
A Signal extracted with a combined profile likelihood fit to data L A —
Inclusive |- oo 081 g% Tom ot
A Results: ‘ ‘ ' ‘ ‘ ‘ ‘
0 1 2 3 4 5 6
observed (expected) significance: 4.6 (5.4) d G/ GM
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ATLAS: Search for ttHbb

A
A

>

Full Run-2 data (139 fb'1) re-analysed with improved strategy wrt previous search (not covered by this talk)

b-jets tagged with the DL1r algorithm

2 channelsbased on W decays
A single-lepton (re
A double -lepton (

Dominant bkg: tt+jets
tt+1b, tt+1B, tt+ 2D,

Multiclass transforme
A signal and 5 tt+je
A SR:additional NN

A 6 STXSegi

DNN trained in boost

candidates from top quarks and multijet bkgs Py €[120,200) Ge

pY €[200,300) GeV
Results:

observed (expected) significance: 4.6 (5.4) 4 Pr €[300,450) GeV

pH €450, ) GeV

Inclusive

T T T T
le{ Total Unc. = Syst. only Stat. only SM + Theory
0fb~', my=125.09Gev Total (Stat. Syst.)
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ATLAS: Search for VBF Hbb/cc (1/2)

Simultaneous searchfor H© bb and HO cc in VBF production 7

p>X

VBF HO cc search conducted for the first time
Run2 (37.5 fb'!) + Run3 22-23 (51.5 fbl) data

VBF HO bb searchconducted on Run3 only data and combined with Run2 results
from previous analysis(not covered in this talk)

>\

p>X

New inclusive trigger tailored for VBF topology ¢
Dominant bkgs: multijet QCD (non-resonant), Z/W+jets (resonant)

b and c jets tagged with the GN2 algorithm
3 channels: bb Run3, cc Run2 and cc Run3

Adversarial Neural Network (ANN) trained in each channelto classify signal vs bkg
A Signal: VBF MCsimulation

Bkg: data in Higgs boson masssidebands (50-100 and 140-200 GeV)

Mass decorrelated

6 signal regions based on the output score (SR1-SR6)

SR6 (east signal purity ) used as control region to estimate the shape of QCD
Higgs candidate massdistribution

v > > > D

Normalized entries

v v D

A Signal extracted from simultaneous fit to the Higgs candidate mass distribution
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Data - Non-res.
(weighted)

ATLAS: Search for VBF Hbb/cc (2/2)
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— Results

VBF bb

At mox M Ui 0§ (i di
A observed (expected) significance: 2.0 (2.1) 4

A Combination with Run2 VBF andVBF+ :
A observed (expected) significance: 3.2 (3.6) A

A First evidence

Weighted events / 10 GeV
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Data - Non-res.
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VBF cc
A F|[§Lt upper limit on the signal strength:
HIT - @ 95% CL A First UL on VBF Hce

A Constraints on
@ 95 %L (expected)
8 @6 &CL (observed

A Combination with VH cc

A upper limit on the signal strength: 0
H T @ 95% CL mump U DRI

A Constraints on 5% better

8(8) @95 L m=m) wrt VH
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ATLAS: Search for gg Hbb

A
A
A
A
A
A
A
A
and CRs
— Results

Searchconducted on Run2 (140 fb-1) and Run3 22-24 (161 fb?)
Boosted analysis (Y'Y=1.0 8 p>450 GeV)

bb-tagging performed with an improved version of G2ZNX
A Hbb candidate selected as leading or subleading bb-tagged jet (SRL and SRS)

Jet mass and p; resolution improved with transformer -based regression model
Dominant bkgs: multijet QCD (non-resonant), Z/ W+jets, @

CRand VR defined to model the multijet bkg

Z9 Dbb used to calibrate jet tagging rates and jet mass scale andresolution
Signal extracted with a simultaneous likelihood fit to the jet mass distributions in SRs

At pdo M Xi oG (i i ™ X0 QQ¢
A observed (expected) significance: 3.8 (2.5) 4 A First evidence
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CERNER2025-280

CMS: Search for VHbb (fully hadronic )

A Searchconducted on Run2 data (138 fb'?) b
A Both Z/W (V) and H reconstructed as large-radius jets (AK8)A boosted analysis b

A ParticleNet -MD (massdecorrelated) tagger used

A scores:p(XA bb), p(XA cc), p(XA qq), p(QCD)
A Higgs candidate: AK8 jet with highest D(bb vs cc,qq) score

AV candidate: second AKS jet
A Discarded events with V candidate characterized by high p(QCD) score

CcmMs I‘I(?Sfb“ (13 Tev)
B 140k D(0b vs. QCD) Pass "+ Dam V(@a)Viea) |
r(?- [ 68 Gev<ml®t2 < 110Gey  _ COP W V(gq)Z(ob) . . .
5 120 sp + = A 3 categories based on the soft-drop mass (mgp) of the V candidate:
& 100]- = zobh Hiother) 40-68 GeV (CR), 68110 GeV, 110201 GeV (CR)
L I 1
% + A Eventsfurther splitted in SR and CRbased on the H candidate PNet score
! D(bb vs QCD)
40 y
2027 A Dominant bkgs: QCD (data-driven), V+jets (MC simulation),
OEI | tt and single top (data-driven),ggH (MC simulation)
5[ o] A Signal extracted from a binned maximum likelihood fit to the Higgs candidate
IF : mSD distribution
§°o++++++ ?‘?*ii++H—H*
40 100 120 140 160 180 |

Jet 1 mgp [GeV]
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CMS: Search for VHbb (fully hadronic )

— Results

wCMS

ry
o
ES

138 o' (13 TeV)

Events / 7 GeV
= = N N
o [4)] (=] a
A NN LN

o
&)
—_

o
o

T T
- 9 (bb vs. QCD) Fail
i 686eV<mge|§2<110 GeV

]
+ Data V(qq)V(qq):
— QCD B V(qq)Z(bb) ]
BN W-qq mm Top
BN Z-9q9 mm VH
B Zobb H{other)

N
|

Data - Bkg
ODat
o

Lo
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A Signalstrength:
‘TG §

A observed (expected) significance:

1.00 (1.64)
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CMS: Search for ttH A cc/bb

A Searchconducted on Run2 data (138 fb1)

Simultaneous searchon Hcc/ bb and Zcc/ bb

)

A Three categories based on the \W decays
A OL: fully hadronic
A 1L: semileptonic
A 2L: dileptonic

A Dominant bkgs:

A Tkjets categorized in @
data-driven corrections estimated in CRs

¢ A A @

CcA@ A® 1 ECEO

A "TH(bb), "THbb/cc) measured simultaneously to signal

A minor backgrounds:

single top, @V, tWz, QCD

A Heavy flavour tagging with ParticleNet (2x improvement wrt to DeepJe)
A 11 mutually exclusive categories defined based on BvsCand B+CvsLdiscriminants

A Multiclass classifier based on transformer (ParT) with 10/9 output classes

A Signalsextracted via a binned profile likelihood fit to data of the ParTdiscriminant

Scores

Phys. Rev. Lett. 136 (2026) 011801

Angela Zaza
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ParticleNet discriminant pgysc

.
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[o)

7 ¢
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w* Ve
q t
b b
CMs Simulation_ 13 TeV

ttH(H—c¢) events,
pr>25GeV, |n| < 2.4
— b jets & efficiencies (%)
| — cjets & efficiencies (%)
light jets & efficiencies (%)

g
(2]
T

Lo |Co |CH
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22% [15% (16%
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BO 10% 6.9% 0.5%

ParticleNet discriminant pg.c
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CMS: Search for ttH A cc/ bb —A Signal: “I1H(bb), 14 (cc), QRZ(bb), @ (cc)

A Thiets @ ¢ A@ A

A Multiclass classifier based on transformer (ParTarchitecture) l @ N A A
A Low level features: jets,leptons, missing energy properties
A 10 (9) output classes in the OL (1L, 2L)categories defined

A QCD (only in OL)

o8 CMS Supplementary 138 fb~' (13 TeV)
*ué - Post-fit { Data W tiH(H-cc) WM ttZ(Z—ct) [ ttH(H—other) WM tt+>2b B tt+>2c [ tt+light]
% [ prvalue =085 77 Total unc. = fiH(H—bb) WM iZ(Z—bb) [ fiZ(Zoothery WM ti+b [ fisc W Other |
= 105/0L 1L oL ]
s (818 8| & & % 5 08|55 % & % % S5, 15 |5|505|5;
8 Eeded s | ow | og | s 158|8]5]8] s 2 N LRI R KAk
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3
pd

—_

o
-
I

i

r'.

—
o
W

_ i

102
I.

L

2 1.4
3 1.2F
L 1.0
S osf
T 0.6k
a

Angela Zaza SM@LHC 2026

Workshop on Standard Model at the LHC

g . ] ) y
A AN XD e A4 4 Aok o AN AR A N F Y ) ApAA N s £dAA LS AA‘ i
g5 oo Vo A P P A A 1 GAx ¥ 45 13 g e T s es § 74534 A41 SCaeeri a7
A ]
1 [
| |
i i

il

Event classifier discriminants

16



CMS: Search for ttH A cc/bb

— Results

ttH A cc

A IL_JFEE)Ler limit on the signal strength:

e 8 8 @9%CL A First UL on tt Hee

A Constraints on kg

A Bestresult
to date onHcd

ttH A bb

A Observed (expected) significance:
4.4 (4.5) A

Angela Zaza
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138 fb! (13 TeV)
— T — 1

CMS ¢ Observed 68% expected
----- Median expected 95% expected
Al *
Exp. 8.7 i
Obs. 7.8 i
oL |
sl | ttHce
1L \
Exp. 12
Obs. 6.6
2L
Exp. 23
Obs. 35 1 , | 1
0 10 20 30 40 50
95% GL upper limit on PiHH-cg)
CMS Supplementary 138 fb-! (13 TeV)
L L A T T T
Expected (stat @ syst) +1 SD (stat) Expected
- Observed (stat & syst) B :1 SD (syst) B Observed
Weir(H-b5) = 0.917833 (1§73 syst, +0.14 stat)
i — —
3.0
 —————
o ttHDD | -
3.2
1L a————— _3_5
1.9
2 g J—-
L | L L L L L L L L | L L L L | TR N TR ST N N S
0.5 1.0 1.5 20 0 2 4
M tiH(H—bb) Significance
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ATLAS: Search for cH(#

JHEP 02 (2025) 045

-

Ve

c-tagging performed with DL1r

A Main bkgs: {2 H-bkgs: e.g.bH, ggH, |
non H-bkgs: QCDT [(data-driven)

A Events splitintwo SRsbased on c-tag score

A Signal extracted from a simultaneous maximum likelihood
fit to the di-photon invariant massdistribution (& ) k’ :
signal

— Results

A Searchconducted on Run2 data (140 fb'1)

VBF, @&

-

1.7 (1.0) 4

.

Observed (expected) significance:

Angela Zaza
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Events / 0.5 GeV

Data/Sig+Bkg
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https://arxiv.org/abs/2407.15550

CMS: Search for cH(#

JHEP2511 (2025) 060

A Searchconducted on Run2 data (138 fb1)

A cjet tagged with DeepJet

A H-bkgs: e.g.bH, ggH,
A non H-bkgs: QCD[ [ (data-driven)

A Main bkgs:

VBF, &

A Two BDTs classifierswith same input features (kin. and angular variables)
A BDT1trained to separate signal from ggH bkg (dominant resonant bkg)
A BDT2trained to separate signal from continuous bkg

A Events splitin3 classesbased on BDT1 score

A In each class, events split in3 categories based on BDT2 score

A Signal extracted from a simultaneous maximum likelihood fit to the di-photon

invariant massdistribution (&
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CMS: Search for cH(WW)

CERNER2025169
A Searchconducted on Run2 data (138 fb1)

Higgs decay studied in this searchi € © N R © g hy H hy (suppressZZ bkg)

A
A cjet tagged with DeepJet
A A H-bkgs:e.g.bH,ggH, VBF, &

Main bkgs: A non H-bkgs: tt, single top, diboson, V+jets

A Two SRsand two CRsbased on the c-jet multiplicity and kinematic cuts

, CMs = 18md(13Tevy  CMS 138 o' (13 TeV)
S0 N, =1 V+iets — bH 1 510 N> 1 V+ets — bH il
& 109 SR Bl Diboson H+c-bkg — R 108l SR Bl Diboson H+c-bkg |
| g - :;Q:f;'f;gm: ol Sngle 109 ey | A Two BDT classifierswith sameinputs (kin. and c-tag variables):
o B Unceranty |+ Data | B Unceramty 4 Dala - A Dy trained to separate cH from main bkgs (non H-bkgs)
12__,,_,M :Z ...................................................... [_&___4_ A Dy.pkg trained to separate cH from other H processes
B 4'—_,_'_'_ ~ - - - - -
Jgp e g /A Qutputs of the two BTDscombined in a 1-D distribution used to
Tosl = S osf |  extract the signal via a binned maximum likelihood fit to data in
gt el ‘ ‘ all SRsand CRs
%§1Gi — Pon=390 o k_Fi,:,‘z_ %ém — Pon=390 . ]
“$00 175 150 25 100 75 50 25 00 B0 2 20 A5 A0 5 0

“log(S/B)
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CMS: Search for cH

CERNEPR2025169
A cH(a ¥
e L
A HIT @95 BL
A s @9 5 %L A First constraint on

K. In a cH analysis

CMS 138 fb~1 (13 TeV)

95% exp. @® Expected

68% exp. @® Observed
H- vyl o o 355 243 -
H-WW}- ([ ] [ 506 1065 ]
Combination|- (] 281 257

|
102 108
McH @95%CL
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A Combination A
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CMS: Search for bbH 909000

Physics Letters B, Volume 860,January2025, 139173 " T— H .....
y
Yb g ’ b
, 1 - 000000l
A Searchconducted on Run2 data (138 fb™*)
\ Higgs final states considered: HA WMt 1 ,et ,* 1t ,¢€ )HA WW (')
CMS 138 flb‘1|(1l3 TeV)

Dominant bkgs: @V+jets, DY,diboson, single top, QCD multijet (data- B e B ne o s o

; —e— Observed ~ ----- Median expected
dr|Ven) N ian exp
—— Theory prediction ----- 68% expected

A Fake factor method to estimate the background from jetsmisidentifiedast | == 85% expacted
Channel eu e, T, T, Thth
A H . . Expected: 8.5 5
A MUIt|C|aSS BDTS BDT Categories b%:);,(jr \’IVW), ‘t]))EYHT('i 1) Djiﬂ;;l:‘gislsg ObZerved:?.B L H . ]
bbH (= 11) bbH (—=117) uth ‘
Expected: 12
) . . . . . ) ] Observed: 8.6 N . n
A Signal extracted from a simultaneous binned maximum likelihood fit to the er, g
distributions of the BDT scores across all the categories e ’

eu
Expected: 19 .
esu tS Observed: 19 '
Combined :
Expected: 6.1

+h 0 Observed: 3.7 . » o L L o L
Ht* 8 8 @95%cCL R LR Rr ARV AR
95% CL upper limit on o(pp — be(yb,yt)) /o

Theory
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Conclusions

A HO bb and HO ccsearchesconducted by ATLAS and CMS irmany production channels
A VH and ttH driving the sensitivity

A Great enhancement in sensitivity due to the usage of advanced deep learning architectures in
A Heavy flavour tagging
A Signal vs backgrounds classification

A Jet energy regression é What neXt?

A Stringent constrains on the charm Yukawacoupling modifier
A HO cc (most sensitive)

Ve

A H+c
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Heavy flavour tagging

b-jet

Heavy-flavour jets:
T A Lifetime of b (c) hadrons~ 1.5 ps (~1 ps)
1 displaced tracks from PV (impact parameter)
| secondary vertices
A Largermass andharder fragmentation wrt light quarks and
gluons
I larger p; of the decay products and higher track
multiplicity
et A Presenceof a muon or electron in 20% (10%) of the cases

Jet

Prompt
Tracks

SM@LHC 2026 28
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DeepJdet - CMS

A Low level features from a large number of jet constituents

A Automatic feature engineering performed for each
constituent using 1x1 convolutional layers
A 3 RNN layers combine the information for each
constituent sequence

A Fully connected layers combine the full jet and per-event

level information

Charged (16 features) x25

1x1 conv. 64/32/32/8

RNN 150

Neutral (6 features) x25

1x1 conv. 32/16/4

RNN 50

1x1 conv. 64/32/32/8

RNN 50

Global variables (6 features)

Angela Zaza

Dense
200 nodes x1,
100 nodes x7

bb
lepb

e
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...... DeepJet offline

\ \ \\

. F T FELEEL
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light-flavour jet misidentification rate
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b jet identification efficiency

JINST 15 (2020) P12012
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https://arxiv.org/abs/2008.10519

ParticleNet - CMS

A Permutation-invariant Dynamic Graph Convolutional Neural Network

A jet treated asan unordered set of particles (particle cloud)

A EachPF candidate and SV in a jetcorresponds to a node in the graph

A Edgesof the graph correspond to
connections between nodes and
are usedto learn relations among
constituents

Multiple tasks

A Jet classification

A Jet pr regression

A Jet energy resolution estimation

CMS_DP2024_064
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b jet identification efficiency
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arxivli902.08570
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L blocks

UParT - CMS . -

Particle Particle
——>»| Attention Attention fp===-=-=-=---
x’ | Block | x! | Block xL-1

A A

Particles =>»

Transformer model

A introduces pairwise "interaction" Interactions —>
features between all input jet
constituents and secondary vertices

A multiple tasks simultaneously:
A classification with additional classes:s and W

A energy regression
A energy resolution

A Adversarial Tr a i n rolugtness against MC simulation mismodeling

U

(Embedding] (Embedding]

Quantile regression

Classification Regression { e
(resolution estimation)

L= C’atEntropy(m, :L'truth) T "Yregr : log(COSh(y — ytruth)) L A/quantz'le : [pO.IG(Z - Ztruth) + ])0.84(‘Z - Ztruth)]
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b-jet

Pooled graph

Iight jet repvesenlat on =
G N 2 = AT LAS —| 5] |~ e
%8 -
[T T L LI T T T T T T T T T T T 7 T T 3 I, secondary vertex :_ég —s — — i — ::2:';‘:'22:‘
5 105 - ATLAIS Simullation | | | | |GN2 o meryvertex G / / £ . - E B
-'6 ; Vs =13.6 TeV, tE events - DL1d ? st Track inputs Gorbined Inptits Initial track Conditional track
'% o'k 20 < pr <250 GeV, [n| < 2.5 ] . . representation - representation
-; i_ i P e = :)/:;:iei:tions
% 3| [ ...."s
e 10 F - ~.3 3 . e
%» o [ .~.‘~s.,~
© 10 F e .~'~. E
o ~..\\
o'E T 's.s\ 3
0 ey Transformer model
104 R S B R A Directly takes as input track variables and jet kinematics
B — C-jets 7] . . . . .
: e (without specialized low-level algorithms, asin DL1d)
2r ‘. A Additional training tasks toreconstruct internal structure
ST T e A Pt i~ti
Fems T et A Trackorlgln.pr.edlctlon
151 = A Vertexprediction
° ]
N ASinnAnasnnsansasassannsssnasy snany sunss
9 75F T'Jets—:
o 50F :
T 25F =
oc oo e g poofsomge e e g ool e e g e el e g el e g e g el e g e g e e g g e o

060 065 070 075 080 08 090 095 1.00
b-jet efficiency

Angela Zaza SM@LHC 2026 32

Workshop on Standard Model at the LHC



DL1 -ATLAS

_§ 10° _ ATLAS Simulation aNe _
F VS =13.6 TeV, tt events E
[,)Ll -2'37 4:_20<pT<250Ge\$,|n|i2.5 DUd_:
A Fully-connected feed forward NNs S0F
A Inputs: high-level variableswhich are the output scores of S 10k ,
optimized algorithms (low-level algorithms) %” b ]
A DL1rA RNNIP (ecurrent neural network) trained to identify the s :
origin of tracks from a set of track and jet features 10'F E
A DL1dA DIPS (Deep ImpacParameterSet) B P S P R R BN Wittrurs o428
A Jetrepresentedas a cloud (unordered set of tracks) aP~— T T ke
;
20 T
C --=-- Light-jets T
15F ]
o |
M REERERRRNRRsas nasas nan s L s
% 7_55_ ------- T-jets
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VHbb /cc - ATLAS

BDT input variables

Angela Zaza

Resolved VH, H — bb, c¢

Boosted VH, H — bb

Variable

O-lepton 1-lepton 2-lepton

O-lepton

I-lepton 2-lepton

muy

v v v

Mjjaja

J1
Pt

72
Pt

NENENES
NENENEN
NENENEN

J3
Pt

N ENEN
NENEN

v
v
v

prlf,i>2

binDDLlr (.f l)

binDDLlr (JZ)

24

NENENES

NENEN

miss
ET

x_]tg\x\
NENENENEN

SEE S S
AN

EF /NSy

|Ag(V, H)|

<

<

|Ay(V, H)|

AR(J1,j2)

NENENES

NENEN
NENEN

min[AR(j;, j1or j2)],i > 2

NN
NENENES

N (track-jets in J)

N (add. small-R jets)

colour ring

NENEN
NENEN
NENEN

|A7(J1, J2)I

Hr +E2

w

mr

Miop

min[A¢ (£, j1 or j2)]

NENEN

p%

(0% — EF)/pY

mee

cos@*(£~,V)
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VHbb/cc - ATLAS

SRsand CRs




