LUND L

UNIVERSITY EXPERIMENT

Fun with dijets

- how to complicate your life by taking ratios
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Angular dijet analysis

- Previous analysis

* The angular distribution of | @=13Tevfz-g:§;v_ LG
the dijets is given by g"“:‘ ] e

[ Theoretical uncert.
I Total uncertainty

- 46<m <4.9TeV

X = eV and is divided into oo,
different mjj-bins
* The different mjj-bins have .5,
similar systematic
uncertainties o T
e The uncertainties will be
reduced by taking the ratio  "“F
to the bin below
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Angular dijet analysis

- Taking ratios (first results)

\

\\

\\ Vs=13 TeV, 37.0 fb’’ ATLAS Internal \W:'l 3TeV, 37.0fb™ ATLAS Internal
I 53 j 1 ® Data —SM E \¥ m“ > I5_.‘,1_ TeV _: e Data —SM
“F s ClT]LL=-1,A=22 TeV % L - q CIT]LL=_1'A=22 TeV
ol Ciny =+1,A=15 TeV Z 7 Cln, =+1,A=15TeV

Il svst. uncert. (JES)
|:| Syst. + Stat. uncert.

. JES uncertainty

46<m c49TeV |

1 2 3456 10 20 A 2 3456 10 20%0

Ratio to bin below Normal

Only including JES uncertainty!
’ ) 4 LUND

UNIVERSITY



Angular dijet analysis

- Getting certain about the uncertainties
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* Going up rapidly at high pT

* Migration between mjj-bins

* Effect can be reduced by
making more smooth NG
transition at high pT

| = Absolute in situ JES |

L == Relative in situ JES i
0.06— ==== Flav. composition, inclusive jets ]
- wn Flav. response, inclusive jets .
Pileup, average 2016 conditions -

=+ Punch-through, average 2016 conditions A

0.04

Fractional JES uncertainty

Py [GeV]

Q T T T T i T
= C . ATLAS Internal 7

o- 1.1 -k, R=

3 - anti-k, R=0.4, EM+JES Vs =13 TeV, 27 o'
) S - Data 2016 nl<0.8 ]
4600 < mij < 4900 . 4900 < mjj < 5400 % 1.05 -
1 & NP1 up - =i
et g o« - N
12 = e doun 12 Nt -] u
F NP2 down @ o
r - NP3 down [7;] L ||
1‘1_ oy L ||
F S 095 ~
: 2 - _ ]
- o C o Z+jet 7
0s 0.9 + Multijet 7
o C —Total uncertainty ]
0.85 [l Statistical component

oot ) . L ) o ) X i X I ! | ! I ! ||||||3 I 3|

1 10 x * ° * 20 30 107 2x10° 10° 2x10

P! [GeV]



Angular dijet analysis

- Getting certain about the uncertainties

Relative PDF Unc. for Ratio to Bin Below
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Angular dijet analysis

- How do we claim a discovery now?

e df=11|4
- df=2
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* Statistical treatment gets more
complicated when taking ratio
* Correlation between different
ratio plots (e.g. A/B and B/C)
* Ratio of two Gaussians is not

Gaussian -
* Working with Alex Read (Oslo) s
on developing new limit setting 2 multinomial with 3 bins

procedure N
* Need to do pseudo-
experiments to get test N
statistics since the
asymptotic formula is not
valid -
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Top-tagging

- Results by Yosse Andrean

* BSM particle coupling to mass — top-quark pairs
* |Improve the sensitivity of dijet search by using top-

tagging
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Top-tagging

- Future studies

* Improve top-tagging at high pT (UBC for 3 weeks)
* Topocluster top-tagger (Deep Neural Network)
* Uncertainties

* Include top-tagging in angular analysis
*  With ratio method
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Recommendations

- Advice from a “senior” PhD student

* Supervise!
* Your ability to explain “simple” things
will be tested
* Experience useful later

* Complementary studies for your thesis | d%Re4
work
« Take a chill pil s
* It does not benefit anyone that you
push yourself too hard @
* It will get easier
* Courses
* Do LATHE after having teaching a lab
once

* High Performance Computing at KTH LUND
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