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Dijet analysis and Lund

@ The Lund ATLAS group has
been involved in the dijet
analysis since the beginning

@ One of the most “simple”

searches for physics beyond the
Standard Model

L PATLAS
@ Divided in resonance and Y EXPERTMERT

angular search
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Current angular dijet analysis

@ The angular distribution of the
dijets is given by x = el
and is divided into different
mjj-bins

Vs=13TeV, 37.0fb" ATLAS

m, > 5.4 TeV ® Data —SM
...... cl n,=1,A=22 TeV

1N dVigy
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Clny, =+, A=15TeV
@ The data is compared to Pythia EI"..HHWH

simulation which is corrected oo}  A9<m<BATeV Gy o 46<m<hoTeV

with NLO EW k-factors as well '

as NLO QCD k-factors

@ The systematic uncertainties
include JES, PDF, tune and
scale uncertainty
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Reducing systematic uncertainties

Vs=13 TeV, 37.0 fb' ATLAS

m; > 5.4 TeV © Data —SM
AAAAAA Cin, =1, A=22 TeV

@ We will soon be limited by
systematic and not statistical
uncertainties so need to start oy — i
working on reducing them oo 4S<m<SATV [ w8<m <ASTeV |

Clny =+, A=15 TeV

@ The different mjj-bins have
similar systematic uncertainties

@ The uncertainties will be
reduced by taking the ratio
between different mjj-bins

37<m;<4.0TeV -

e This is a data-driven ol 5 i -
cancellation of systematic 23456710 20 1 23456710 0%
uncertainties

Full 2015+2016 dataset
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Problem with NLO QCD calculations

NLO calculations

02' 6500 <mjj < 5000 8000 < mj < 10000 10000 < mj < 13000

@ The NLO QCD k-factors bring 018
the background prediction from 5~
LO to NLO [

0.14=
@ Big unphysical fluctuations at 012
high x 01

@ More reliable calculations are

needed for new ratio analysis c
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Solution to problem with NLO QCD calculations

@ Interplay between phenomenology and the anti-kt algorithm gave the
problem
» Big positive weight from real part and corresponding weight from the
subtraction term are going into different bins (can happen for both mjj
and x bins)
o Extensive studies with Johan Rathsman from Theoretical Physics has
resulted in a solution
» Black line (with solution) much smoother than red line (original)

3100 < mjj < 3400
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Solution to problem with NLO QCD calculations

@ Fluctuations at high chi are caused by big positive xs-weight from real
part and corresponding negative xs-weight from the subtraction term
going into different bins (mjj or chi)

» Happening since soft radiation with large angle is not always captured
by the jet algorithm - leading to change in kinematics

@ Is solved by changing normal bins to soft bins given by error functions
(see the next slides)

> If xs-weights are close to a bin edge the weight will be split such that
some of it goes into one bin and some of it goes into the other

» The fraction going into each bin is given by the error function value

» Error function bins are used both for x and mjj
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Normal bins

@ With normal bins a big positive xs-weight from real part and a big
negative xs-weight from the subtraction term can go into different

bins
1.0 1.0
08 08
06 06
0.4 0.4
o real = o real
2760 2780 2801 2820 2840 2860
subtraction subtraction|
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Error function bins

@ With error function bins the positive and negative xs-weights will be
split into both bins with a weight given by the value of the error

function
1.0 1.0
08 08
06 06
04 04
real ;
0.2 0.2 real
real
2760 2780 2800) 2820 2840 2860
subtraction )
subtraction
subtraction
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Comparing methods

@ Using new k-factors

@ Disclaimer: Only including JES uncertainty!
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Other work

e Implementing top tagging in dijet analysis (master student Yosse)

@ High-pT JES uncertainty and E/p measurements (Millie in
Melbourne)

@ Combination of in-situ methods for JES uncertainty
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