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Abstract

Several searches for Higgs bosons decaying to b-quark pairs benefit from the increased Run II centre-of-mass energy by exploiting the large
transverse momentum (boosted) Higgs boson regime, where the two b-jets are merged into one large-radius jet. ATLAS uses a boosted H>bb

tagger algorithm [1] to separate the Higgs signal from the background processes.

- —~—

e S ————

Single b-tagging: At least one of the two leading py

et Mass:
* Anti-kt R=1.0 (large-R) jets J . . :
- P y : . ( 18E" )] : L Calorimeter mass (m<°) and track-assisted mass[3] (m™) are \
=11 g g S ; * Pile-up and underlying event contamination removed with trimming, . . i . \
- )~ ) : ~ IR .. =02 studied, while mc®° is used to define the benchmarks. |
using f.,, = 0.05 and R, ;.= 0.2 [2] | i
y calo |
//// b 008: LI L L L L L L L L L l: -.2, 008: T T L L L L L L L L L L L L l: mTA — m[raCk x pT :
/ < - ATLAS Simulation Preliminary 1 S - ATLAS Simulation Preliminary . track i
Q 0.07 (s=13TeV, Iy <2 B o 0.07 \s=13TeV, Iy <2 E T i
3 006 1 s muon correctes 50<n <500GEY g 0.06 O T s50<pr<s00 g%‘/' ) 7 Muon in Jet Correction
/ Iy © e mh T Z © -+« m®°:1000 <p_< 1500 Z . c |
A £ 0.055 o mm™muon corrected 4 £ 005 . mm:1000<p <1500 Gev -+ Correction for muonic decays of b hadrons. |
Yoy nt 2 048 1, 3 2 004k 3 Find closest muons to any R=0.2 track jet within the large-R jet . |
Large-R Jet - Zoo 23 | 2 oos : . y <) S
ST i 0.035 ﬁ,o - - 0.03F 1 Add their momentum to the large-R jet ( affects m'° and p;*). |
’ =) i ok ‘o= E aaes E i
Reconstruction & o E E i
| h: L . B 1 Mass Window Cuts |
PO Eii‘i E e 1 Tight : 76 GeV <m®@l°< 146 GeV (68% of the mass distr.) |
0% 0 80100 120140160 180 200 e Loose : 93 GeV < m<«@°< 134 GeV (90% of the mass distr.)
:\\ Jet mass [GeV] Jet mass [GeV] f d lution: }
\\\ Figure 1:The calibrated and muon corrected m!° and m™ are shown for different p; ranges. The effect of the ) 1142 l"O.VG T res_o - .lOn. /
muon correction is shown for me° and mTA. with muon correction and combination of m™™ & meale, -
= i J o] ) \\\\\ //////
F_’/’,a 'G \ ¢ j .el t/ __________ . _/::____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________—_:\\
b-taaain * Anti-kt R=0.2 (small-R) track jets to identify b-jets D . , ,
=Yy UJ / : : ouble b-tagging: The two leading p track jets must \
gg.@j * Associate them to the large-R jet area 55115 . ‘5P ] \
N | 6 3 both pass the same b-tagging requirement. |
X s 10 g T T T T T T T T g 10 g T T 5 i
5 -~ ATLAS Simulation Preliminary 1 B "~ ATLAS Simulation Preliminary ] : : . i
\\\\ % 10° =3 p. > 250 GeV, No mjf’e"’;'° selection E '%‘ 10° = p,>250 GeV, No mj‘ftb selection 3 Asymmetrlc b_tagglng : Of the two leadlng pT tI'aCk i
o] - Double b-tag 1 g - Double b-tag - jets, the track jet with the largest b-tagging weight must |
N L L e Asymm. b-tag (70% w _ + I symm. b-tag (70% w _ . . . |
S 10°F Ty e 10 ) T g 0% AR § pass the fixed 60%, 70%, 77% or 85% b-tagging working
| e reading subjet brtag 1 5 I N Leading subjet b-tag - point threshold, while the b-tagging requirement of the :
| = = @ = = ., . |
| - 1 T - : other jet is varied. |
i 10° e e E 10°g E i
- e i - i Leading subjet single b-tagging: Only the leading p
i 108 % 108 E track jet must pass the b-tagging requirement. i
: _|||||||||||||||||||||||||||||||||||||||||'.|'"|""|'.. _||||||||||||||||||||||||||||||II||.||.|||'|.|."'-._ i
| 01 02 03 04 05 06 07 08 09 1 b1 02 03 04 05 06 07 08 09 1 |

Higgs-jet efficiency

Higgs-jet efficiency

\ Figure 2: The rejection of inclusive multi-jets (hadronic top) versus Higgs-jet efficiency using large-R jets with

various b-tagging requirements. The stars correspond to the 60%, 70%,77%

track jets must pass the b-tagging requirement.
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Internal structure of a jet is useful discriminator. To discriminate
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Higgs jet from the multi-jet and hadronic top decays, D,(F=1
substructure variable[4] is used. It is defined as a ratio of the two

and three point energy correlation functions.
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Use di-jet events, select muons for b enriched samples

* Correct flavor fractions in MC with impact parameter
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Figure 3: Higgs-jet signal efficiency, Multi-jet background rejection and Hadronic top background rejection as a function of the p; of
large-R jets with one or two associated b-tagged track jets, using the 77% b-tagging WP, and requiring various Higgs-jet mass
window cuts and a cut on D,~V. Statistical and systematic uncertainties are given in shaded bands.
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Figure 4: Large-R jet mass distribution before and after b-tagging. The lower panel shows the ratios of the distributions
measured in data to their predictions, indicating the uncertainty on the predictions resulting from the template fitting
procedure, from the limited simulated sample sizes, jet energy, mass and D,#~1) scale and resolution uncertainties, b-
tagging systematics and their combination.
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