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High-mass Drell Yan analysis

%) = 5| T ST e [ S L ST PR Fe v e e e, s LG S s
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« The analysis aims to measure single (do/dm,) and S so00f— ATLAS Work in progress Cozy .
) ) . c C =13 TeV, fLdt=1391b" (8 Diboson =

double (d’c/dmdl|y,|) production cross sections of so0ol 200<M.<300 GeV —

- ] QCD bkg. B

neutral-current DY at m >116 GeV. - i -
3000— —]

* DY measurements can be used to: - :
2000— =

— Set PDF constraints in wide Bjorken-X range. 1000 ]

- EFT interpretations (see following slides). 2 e —

% 1.15— ) #* —g

. _ T aE ++ wwmwmwfw ------- .

* The results are corrected for detector efficiencies and o095 . e e
3

unfolded to particle level. i _2 Bl Tk _1 L y
Example of the dilepton pair’s rapidity e
measurement in the mass slice 200<m_<300

GeV.

The cross section can be extracted by

measuring the number of data events

recorded and subtracting the other SM
backgrounds that decay into a dilepton pair.

* Measurement performed in the electron
and muon channels, testing their
compatibility (LFU) and providing the
combination of their cross sections.

ATLAS
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High-mass Drell Yan: EFT interpretation

* SM precision measurements still leave room for potential BSM physics interpretations.

* An Effective Field Theory (EFT) approach can be used to set model-independent
constraints on BSM physics:

New

(d)
LsMeErT = Lsm + Z £ :|£SM | Z W(/)g ) | physics
d>4 SM i
 SM is interpreted as the low-energy regime ot a more general theory, where new physics is
introduced by higher-dimensional operators (O.) suppressed by the energy scale of the new

physics (A).

« Each operator is associated to a coefficient c, which measures the impact of said operator.

* The impact of each operator on the SM amplitude splits in the interference with SM
(linear), the pure EFT contribution (quadratic).

Asm + Y cidil® = [Asul® + ) ci2Re(AnAi) + D 7| Al
7 ) Ve

ATLAS Linear 7;Quagra’cic
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High-mass Drell Yan: EFT interpretation

. . . L [ o A -[®-] & [ (A a A T 3
* EFT contributions are modelled using e E | = 4 @ _
S s i Bim BHSCE SR 41 aom
SMEFTsim: JHEP 12 (2017) 070 (ol S MadGraph+SMEFTsim+Pythia < | 55 Tl
s 113 8
. © 40— - =K % HMDY Truth-level selection e _ )
* New operators alter the cross section, SR i R i 115 g o
. . . 20—e- - —e— - o
increasing (decreasing) the total cross Tt — |3 §
. .. . 0 il B 1 P 3 0 el R U0 B Tl =
section when positively (negatively) ey 1 le ° 5
. . . o iy —e— | —-. o
interfering with the SM processes. = R IEIUB :gf‘: < ZS
- == . g S 0o s
0 100_— R SR, R L[ SR I LS o _s0F . S ecll ¢ced 9— 8 =
& [ ATLAS Workin progress o At OTeV? c/A’=1.0 TeV scld  ecge 58 =
AT - _ ) o A=1.0TeV? -80| ® Linear effect gl — :
g0~ MADGRAPH+SMEFTsim+Pythia A1 0oV ki | =y
E: mee>300 GeV cZ;d///[\\::.g/{rTs\\ll; ~100 i |w ‘:':l |wl e \ 4 | w1
E con/ A=1.0/TeV? m,, [GeV]
60— — ee
“F 1+ Angular variables offer a lot of potential for
- . EFT fits in neutral-current Drell-Yan.
sl i _
- 1 * Left: each operator not only increases the SM
i g . cross section, but shifts the distribution in
1.1 — . . .
2 E - different directions.
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https://link.springer.com/article/10.1007/JHEP12(2017)070

Drell Yan analyses: HMDY EFT interpretation

Individual limits, one operator considered at a time

* Dimension 6 operators are considered. SM flavour ATLAS Work in progress ~ Expected limits
assumptions are also taken to reduce the number Zi - TT__HMDY Truth-level selection, 1D fit | 4 Linear only
of operators (>2500—93 parameters) L e
cge | R
 Limits are set on the c /A?, both give a handle on o - — Stat.+syst.
the operator’'s impact and we cannot disentangle —_‘: -------------------------------------
them. ced ;
e A e e
« Limits shown use 1D (do/dm ) pseudo-data using CII1~10'1: ___________________________________ .
the expected statistical and systematic clgif 8 e
. . . . - i
uncertainties — Expected limits I A o 10 VI
clg3 - "
e The combination of electron and muon decay ESAE st R R
channels allows for improved limits. e i
S e
* Neutral-current DY offers the potential for leading CIU: S
constraints on 4-fermion operators. Y Ty S e T Y T Ty
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Conclusion

 The Run 2 ATLAS dataset contains wealth of data taken at energies never
reached before, a good place to look for BSM phenomena.

* Precision Standard Model measurements on-going, aiming to provide crucial
inputs for a wide variety of studies.

e This still leaves room for BSM interpretations, such as Effective Field
Theories. We aim to set leading constraints on some dim-6 operators, with
opportunities to further improve our limits:

— 2D fits, angular variables improve our sensitivity.

- Combination with other ATLAS measurements (diboson, top, Higgs...) in
a global EFT fit.

ATLAS
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https://arxiv.org/abs/2103.10319
https://arxiv.org/abs/2103.12603
https://arxiv.org/abs/2008.02508

Thanks for your attention!

ATLAS
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