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Motivation

@ Model developed requires H be produced primarily through ggF and
decay to hh, VV and hxyx

@ Embedding H into a 2HDM beckons a new search channel:
pp —> A— ZH
implying a search channel for large mass A, for hypothesized
pseudo-scalar A.

o The large H — hxx and h — bb branching ratios open up the
Vh + ET™*° channels
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Signal and Background

o Signal decays as pp — A — [=[Fbb + ET™ for I* either u* or e*
pp — A— ZH
Z — ITI7H — hxx
h — bb

@ Background decays as given in samples ran over
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Samples

Samples

The samples ran over were

(]

Single Top

Diboson

W + jets
Z + jets
tt
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Selection

Selection

The preselections are as follows:

®© 6 6 6 6 6 o o o

ee/up (ep/pe) final states + b-jets

Exactly two oppositely charged leptons with pr > 25 GeV
Z — Il region for 70 < my < 110GeV

At least two central jets

Emiss > 100GeV

A¢ (j1,EMs) > 0.5

Ao (j2, ET™) > 0.5

B-tagging is done to all selected central jets

In the 1 b-tag Category, we have exactly one b-jet

In the 2 b-tag Category at least one of the b-jets must have
pT > 45GeV

MC comparison presented
SAIP Conference, UCT, July 2016

ST Yk 31001 YT = B Y/ Y [ EYC IR SR TR E M (VA SAIX P redicting the dijet mass distribution of tagge

6
21/



Cutflows

Same Flavour Scheme
ee/ itk SingleTop Diboson W+ Jets Z+Jets il
No Cuts 970013 & 16.85 579.72 & 75. 3970, 5 4225 F 48247 524 7
Opposite Charge 8588.12 1570  6366.03 £ 74.13  24653.45 1 478.14  1861680.12 + 480425  99578.14 - 95.95
Same Flavour 4300.85 + 1112  6166.61 + 72.80  11658.15 & 323.77  1843588.00 + 4791.81  49938.71 + 67.96
Lepton pr- 2413.90 + 8.27 434461 & 61.08  890.54 + 84.10 1347672.12 & 4340.26  29059.95 + 51.84
my 630.91 + 4.26 419163 & 60.12  182.57 + 45.40 1281533.62 + 4287.27  8188.96 & 27.53
At least 2 jets 435.30 & 351 342253 + 5476 13024 & 32.40 500706.16 == 2484.59 744330 £ 26.24
E7 ™% > 100 GeV 89.15 & 1.59 11.19 + 239 1257 + 4.17 706.34 + 55.94 1571.01 + 12.04
A¢(j1, ET™°) > 0.5 | 87.76 + 1.58 9.28 & 1.76 12.45 + 4.16 570.42 =+ 52.97 1541.29 + 11.93
A¢(j2, E7™) > 0.5 | 79.67 + 1.50 3.40 £ 0.98 12.14 + 4.16 447.34 + 49.35 1368.99 + 11.24
Exactly 1b 42,97 £ 1.10 1.06 + 0.62 0.46 + 027 24.93 + 4.20 649.61 + 7.75
Exactly 2b 16.11 + 0.68 0.00 + 0.00 0.04 & 0.02 237 4 118 490.09 + 6.72
bejet p7 > 45GeV 0.00 4 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00
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Cutflows

Different Flavour Scheme
e/ pe SingleTop Diboson W Jets 71 Jets [
No Cuts 9790.13 F 16.85 579.7 - 73970. 5 47 ZN( T07052.4 7
Opposite Charge 8588.12 + 15.70 6366.03 + 74.13 24653.45 + 478.14 1861689.12 + 4804.25 99578.14 4= 95.95
Different Flavour 4278.26 + 11.08 199.42 4 13.98 12995.30 + 351.84 18101.14 4 345.59 49639.43 £ 67.74
Lepton p1 > 25GeV 238751 + 8.22 41.22 + 6.79 1086.84 + 107.67 7299.90 + 225.93 28852.22 + 51.65
my 638.78 + 4.26 13.41 + 357 247.19 4 56.10 5688.96 + 206.32 8119.21 + 27.40
At Least 2 jets 438.17 + 3.53 8.56 + 3.10 189.05 + 46.39 2288.16 + 124.05 7368.57 + 26.10
ET'S 88.70 + 1.59 1.40 + 0.74 8.03 £ 4.06 38.19 + 9.94 1569.08 + 12.04
Ap(j1, EFF®) > 0.5 87.11 4 1.57 0.77 £ 0.47 7.99 4 4.06 16.28 + 8.26 1542.07 + 11.93
Ap(j2, EFPF¥) > 0.5 78.80 £ 1.49 0.36 + 0.24 7.52 £ 4.05 7.40 £ 6.29 1364.80 + 11.22
Exaclty 1 b jet 43.44 + 1.11 0.19 £ 0.18 0.67 & 0.27 1.29 + 0.57 657.72 + 7.79
At least 2 b jets 16.23 + 0.68 0.00 £ 0.00 0.02 & 0.02 0.06 £ 0.11 480.07 =+ 6.65
b-jet p7 > 45GeV 0.00 £ 0.00 0.00 =+ 0.00 0.00 & 0.00 0.00 =+ 0.00 0.00 =+ 0.00
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ee/pp: ET™* > 100GeV
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ee/pp: 6¢ for 2 b jets and

E+™ > 100GeV
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ep/pe: At least 2 jets

"ATLAS Simuiton Workin Pregress
- 13TeV

Events

400 600 800 1000 1200 1400
m! [Gev)

P
ATLAS Sindlaion Wakin Pogress

Events

Er ]
Ef* (GeV]

ouue

war

B.-

B

enue

toar

B
B

Events

Events

107
107

ATLAS Simuiaon Workin Progress
- 13TeV

ZHoioe,

Ll v el d sl

Nt

ATLAS St ke 3
=13 TeV =

o, 3

:

:

0 5
' :
o =
o =
w 3
o 3
w 3
o

Pl GeV]

SAIP Conference, UCT, July 2016
Predicting the dijet mass distribution of tagge

ouie

toar

B
B
b

tbar

i

| .
[ .




G 10° S-ATLAS Simulaton Work in Progress. T 107 o ATLAS simiason Workin Progress
2 107ev e & e taTev anine
2Hot,
toar bar
| . B
B.- B
, B i
00 a0 600 800 7000 7200 400
m [GeV] Nt
3 10 g B 0P e
§ g ATLAS simulation Workin Progress 5 ATLAS Simulation Work in Progress.
[ 13 Tev enine b =13 TeV
2o,
thar thar

B
B

D )
Ef* (GeV]

Predicting the dijet mass distribution of tagge

i

| .
[ .

Pl GeV]

SAIP Conference, UCT, July 2016

15
21 /



ep/pe: Exactly 2 b jets
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ep/pe: ET™* > 100GeV
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Cutflows

Comparison Distributions

E7™s > 100GeV
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Cutflows

Comparison Distributions

Exactly 1 b jet
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Cutflows

Comparison Distributions

Exactly 2 b jets

@ — .

% ATLAS simulation Work in Progress

Lﬁ fs=13 TeV

ZH-lIbb,

ee/pu
eu/pe

2

©

oc

200 400 600 800 7000
m_[Ge\/1 SAIP Conference, UCT, July 2016 g(l)/

INISISIREP redicting the dijet mass distribution of tagge

Vithembu, B



Summary

Summary

o Additional selections have suppressed the z+jets Bkg
o Very few statistics after 2 b cut

@ Idea is to show that if the mjj distributions for the ee/uu and eu/pe
case are almost the same, then we can use a data driven method to
predict the shape of mj;

@ This shows how to extract the top background
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