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@&I!ﬂﬁé Introduction S KRR
The Higgs boson decays preferably to heavy particles due to its coupling being proportional to their mass (ocmzv, m,)
Coupling to bosons (H—yy, H—ZZ*'—4f) provides efficient balance between
branching ratio and notable mass resolution for the Higgs boson candidate

m
® Coupling to fermions via Yukawa mechanism: /
©)

H—zr, H—bb: good mass resolution, challenging backgrounds vev
Other generations of fermions are limited by lower branching ratios (BR)
Couplings of the Higgs boson to leptons at best possible precision

m provides tests of the Standard Model (SM) and offers stringent
constraints on Beyond Standard Model (BSM) theories

O

O

ATLAS Run-2 “precision era”:

e Interaction with third-generation leptons (z-leptons) measured (arXiv:2407.16320, Phys. Lett. B 855 (2024) 138817)
e Indications of interactions with second-generation leptons (muons, u) are emerging (Phys. Lett. B 812 (2021) 135980)
[ J

Other relevant analyses using H—leptons final states relying on their clean signatures:
o  Searches for Lepton Flavour Violation (LFV) (JHEP 07 (2023) 166)
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https://arxiv.org/abs/2407.16320
https://www.sciencedirect.com/science/article/pii/S0370269324003757?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0370269320307838?via=ihub
https://link.springer.com/article/10.1007/JHEP07(2023)166

ATLAS

A search for the di-muon decay of EXPERIMENT

Run: 281411
312608026

the Standard Model Higgs boson , TS 01T 18 00 cesr
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e H—uu could provide the first measurement of Higgs boson
interactions with second-generation fermions at LHC
e \Very clean final state, but poor signal-to-background ratio
o Large irreducible background from Drell-Yan (DY) production
o Small H—uyu branching fraction: (2.17 + 0.04)x10 ™
m Signal/background ratio typically at 0.1% level
e New round aiming to improve the previous preliminary results at
139 fb™! (ATLAS-CONF-2019-028)
o  Observed significance: 0.80 (expected 1.50)

o Nobserved
- NSM
expected

o  Signal strength: =0.5 £ 0.7

H—uu search: motivation
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2019-028/
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Two oppositely charged, isolated and well identified muons
Events classified into 20 mutually exclusive categories
defined to maximise sensitivity using BDT discriminants

O (b-jet + extra lepton)
o If not, (1+ extra leptons
+ b-jet veto)
m 3-leptons targeting WH and 4-lepton for ZH
o  Otherwise, split according to jet multiplicity

(0, 1, 2+) and target ggF/VBF productions explicitly
against Drell-Yan production sources

100%

1.0

al composition

o
[N
o1

Bka. composition  Sign

H—uu search: analysis strategy

ATLAS, /s =13 TeV, 139 fb, Hospup
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@ATLAS H—uu search: background modelling A Y
> T ATLAS 's'.}nméﬁén' e Template =
. ) ] ) G b\ Vs=13TeV, 139 fb” — Bkg. pdf =
e Given the small S/B (~0.2% inclusively in the 120-130 GeV ~ OF H — puy, VBF Very High -~ Core function J
. L. . . 8 5F x2n.df. =121 (p=22%) — Signalpdf
window) an accurate description of the background is required g )5 E
= — =
o Using a combination of core function x empirical one H aE- E
m Leading-order (DY) line-shape @ detector effects oF E
® Describes DY mass shape 1=
e Inclusive and without free parameters o of
m Power law functions or exponential of polynomials, § 15
Q.
used to account for M. distortions in each category § |
0 '. |—
e Flexible: due to selection, categorisation... - '(;)"
= 1.2
5 1
£
808 =
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m,, [GeV]
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3 TOOE Aras ' . Datm 3
2 E -+-Data =
N 600 {s=13TeV, 13910 —Totalpdf -
£ 500 H - ui In(1 + S/B) weighted :gfg”_agdﬂdf E
e Signal yields extracted from a simultaneous binned maximum & a00f- 3
likelihood fit to the m  distributions in the 20 categories 5 222: E
. = = 3
e Signal strengthy =1.2+0.6 100f- =
o  Observed significance: 2.00 (expected 1.70) 2 2 M+ + . e
. o g . ! OH— - 4 ¢
o Dominated by the statistical component (~0.58 in Au) g o | rtrr EIEE AN
: f e : 110 115 120 125 130 135 140 145 150 155 160
m signal systematics ~0.1 in Au .
m experimental uncertainties ~0.05 in Au e —
.. a ATLAS Vs=13TeV, 139 fb’ H - pp
® Upper Ilmlt On BR(H_)W) < 4-7 X 10 ) e Total Stat. [ Syst. | SM Total Stat. Syst.
-_— '4 an categories .0 +3. +33, 1.
O BRSM(H_)MM) = 218 X 10 VH and ttH categ |—&s=— 50 +35 ( £33, +1.1)
N o/ R h R It ggF 0-jet categories —@— -04 16 ( £1.5, £0.3)
¢ 25% improvement with respect to previous resu S - bt 1 (12 208)
ggF 2-jet categories @] -06 +12 ( £1.2, £0.3)
VBF categories 18 £1.0 ( £1.0, £0.2)
Combined p-||-| 12 £06 (£06, 07
B T e S T

Signal strength
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Measurement of Standard Model .-
Higgs boson decay to 7-leptons

Run: 299584
Event: 901388344
2016—-05-20 17:40:04 CEST

ATLAS

EXPERIMENT

ttH(—7r): Higgs boson candidate decaying to two hadr_:bnically decaying taus (in blue) + six jets produced by top decays (yellow cones)
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@ATLAS H—77 measurement: motivation IF1C Pt
IA;-LIA\S\l\I\ I\\‘H\_I>\T‘C|I\I‘II\
. {s=13 TeV, 139 fb’'
e Largest leptonic BR(H) of 6.3% ~Total —Stat. | Theo. Py, =95 %, ly,| <25
i- . JHEP 08 (2022) 175
® Three di-7 system decay channels: TiepTiep’ Tiephad’ Thadhad ° To. ffi‘s Sj;ﬂi
e H—zr provided the most precise single measurement for VBF = —— = — (j;‘;’i jj’j) |
§§ a ] -0.18 \-0.14 -0.12
production in the first round of this analysis (JHEP 08 (2022) 175) TE | g 0.98 *052 (1053 1035,
e New measurement performed: re-analysis of full Run 2 dataset to gl e 28 e ‘3:9: i;%)
s Ho-1 121 38 (on o)
further exploit ttH and VBF sensitivity (arXiv:2407.16320) Pl & 102 0 (03 w026
s g ® 036 \-029 -021
o  STXS H—17 measurements: improved phase space granularity PP wef 0.57 *055 (i 04r,
. . g C- 0.37 ‘55 (‘o35 los1)
for VBF (as function of p_(H) and m_) and ttH (as a function of ™ vor oy oo
T ) i é b I—Or.——! | ‘ [ 7101 (Cos7 ‘-034)
p,(H)) S
(oxB)™== / (GXB)SM
o First fiducial differential cross section measurements [ ver_|
. m;; [350, co)
of H—77 in a VBF enhanced phase space (only 7, 7,,) | e |
m  Inbins of unfolded pT(jo)' pT(H)' A¢jjsigned’ A¢jjsigned VS [ # [0, 200] ] . [ 1200, ] |
350
H
p,(H)

m Results interpreted in SMEFT framework 1000

1500
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@ATLAS H—77: analysis strategy IFIC MR

Q FrrrrrTT T T T T T T
S 0-4f ATLAS Simulation - pr(H) |
2 L VBF Higgs =)
-g r p'T“"(H) resolution: 0.13 GeV T
g’ 0 3; piN(H) resolution: 0.06 GeV ]
. . . . . . w .
e Event categorization also mainly based on BDT discriminants C . ]
o dedicated BDT targeting VBF + 02 ) -
optimized cuts on the score for each STXS VBF bins ] -
. 0.1— —
o two Multiclass BDTs (p_(H) < 200 GeV - 5 1
> ‘: s wme :I
and p_(H) > 200 GeV) 9%1 — e 1
e p.(H) reconstruction approach (I*(H) - PP (H))/pT(H)
H H . e miss - R EE -
©  VBF and ttH categorisation rely on a novel NN regression exploiting E_ & I 4 o T |
and di-t system variables 5 I ges_;;jtp¥<zooeev = ER0 T B
@ 200 (- "OSHH
e Higgs boson candidate mass reconstruction via Missing Mass Calculator (MMC) :
. . . . . . 150
o mMMOysed as input for binned maximum likelihood fit used to extract the g
cross sections hl:
e Background estimation: same strategy as in the previous round
2
|
§
0 25 50 75 100 125 1;0 175 200
me; [GeV]
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ATLAS H—17 measurement: results (STXS) IFIC

ATLAS Hott Vs=13TeV, 140 b
=Tot. @Syst. \Theory  p-value = 6%

Tot. (Stat. Syst.)
gg—H, 1-et, 120 <pt < 200 GeV = 035 081 (0% 0a)
® No significant deviations observed from SM predictions ggH,> 1et, 60 <p! < 120 GV = 050 0% (%% %)
° 9g-H, 2 24et, m <350, 120 <p!! <200 GeV et 053 072 (% ow)
ggH, > 21et, m, > 350 GeV. p! < 200 GeV { s, 5.00 500 (N5 A9
o p,(H)>200GeV and m, > 1500 GeV 00-2H, 200 << 300 Gev & 099 0% (nE 0T
meas SM 0.39 gg—H, p > 300 GeV - 1.51 fgﬁg ( tg 32 g:gg )

u (U X B) /(U X B) =1 29-"_O 34 ! [ +0.68 057  +0.38
q9'—Hag', > 2-jet, 60 <m, < 120 GeV [ 0.94 "o ( tu %5 098 )
m First measurement for higher pT(H) et 2, 350 < <700 G, <20 eV | 1 096 117 (08 o8
o p (H) < 200 Gev and m S 1500 Gev aa'—Hag, 2 24et, 700 <m, <1000 GeV, pf < 200 GeV SN -0.24 7000 (oo Her)
T ag'->Hag, > 2-jet, 1000 <m < 1500 GeV, p!! < 200 GeV T 1.68 tﬂ;ﬁ; ( i3;33 3;23 )

SM 0.34 ! )

u (0’ X B)meaS/(o_ X B) =0. 12+0 33 ad->Had’, 2 24et, m_ > 1500 GeV, pf < 200 GeV w 0.12 7338 (030 0
m  Most precise measurement for lower p_(H) S-aHat 2240 3805, <TG 220060y | M8 m (s )
L. L. L. qa->Had, > 2-et, 700 < m < 1000 GeV, p!! > 200 GeV o 0.98 00 (5% m)

° statistically limited— upper limits o : 140 08 (s om
qq'—Hqq', > 2-jet, 1000 < rn" <1500 GeV, pr >200 GeV e B -0.50 ( 047 -0.18 )
o  ~25% improvement on ttH inclusive ad-2Hag' 21t m 2 1500 GeV. ! 2200 GeV o 129 55 (%% o)
. . ttH, p" < 200 GeV —— 2.1 t:g (jg jS )

measurement in the signal strength " i e
HH, 200 <p" <300 GeV | Pmamd | 22 57 (s s )
ttH, p! > 300 GeV I u—.|—| 3|-6 3 I( Y :‘)SI )

0 5 10 15 20

(o x B)™=/(o x B)*™M
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H—1t7 measurement: results (differential)

%) 30 - I I I ' I ' I I ' ' ' ! ' ' ' J ' ' ' ! ' ' ' : ' ' ' : 3 § 1 6:— I I I—Q— Dala.llo(al unc. I L] Plowheg+Py;hiaB -
0] I ATLAS H-tt ¢ Data mmZor Misidentified N Uncertainty ] s E gﬁgfev 1401 Data stat. unc. A Powheg+Herwig? ]
w0 Vs=13 TeV, 140 fb™ VBF_1, Post-Fit EH-t M Top WM Others 3 14 7 ’ v MadGraph5+Pythia8 JBBE ggH+VH-tH —
» 25F ) ! ) ) 7 N pH<200 GeV pH>200 GeV =
R S-S e A 2, 0] AQ": [0, 2] A 2, 7] ] s T T 3
@ 20f ; O 3
[ 0.8— 3
15F } . = =
' 0af- =
. | - ' e
5- N - 2 sE 3
5 : - ;
0% 150 ¢ 150 * 150 50 150 & 0sE 3
m,. [GeV] m,. [GeV] m.. [GeV] m,. [GeV] . M)jsii’;’n%d (rac] 2 A¢§%§ed trad]
MMC s eetn e s
. - . . . . - . s=13TeV,140fb" Xp. Lin. Xp. Lin.+Quada.
e Fitted m ™~ in all bins of the differential distributions  ee, 267155 - O, Lin, - O, L
95% confidence level
e Results of all bins in differential fiducial phase space in good i ]
C -~ H
agreement with the SM expectations = =
e SMEFT interpretation: .
Ci Ci % CiCy & 7 ,,,,,,,,,,,,,,,,,,, -
OSM+EFT & [Mgsym + Z A—'Z/V(il2 = | Msm|* +2 Z A—'ZR(MSMM,-) + Z #R(M,- M;)
i i ij Coive '|_:._|' '
: CPV SMEFT model
O Cyi: [-0.31, + 0.88] for A = 1 Tev — tightest to the date from any channel - %05 "% 7
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@ATLAS V(lep)H—77 measurement g @ v

SRS OTNR I

® Aim to measure cross-section of Higgs boson production in association with a vector boson that decays leptonically, with

H—z7r decaying into T1epThad andr, 7, ,using the full Run-2 dataset (Phys. Lett. B 855 (2024) 138817)

o VH and H—tt processes already measured separately using Run-2 data

L ‘ L | L ‘ L | L ‘ T 17T | T
e  Four final states: ZH(r, eoTha g ZH(T, 7, ), WH(z oTh ) and WH(z, 7, ): ATLAS s = 13 TeV, 140 fo
o WH(rIeprhad) further split depending on: ee, ey, wu ~Total  —Stat.  VH,H- 1w
o H—-t,_1_ excluded to preserve orthogonality with other analyses Tot. ( Stat, Syst)
lep“lep +0.86 (4076 +0.41
ZH(TIepThad) I—o—1 135 570 (lo6s Zo2s)
§ 300:—ATLIAS | I-I | _I+_Dalta | | —: . . . . 0.92 +0.62 +0.55 +0.30
8w mmwrow ] e Signal yields extracted from binned maximum ZH(TyaqThao) | =4 92 s (o7 oz
€ [ Signal region, postfit Misidentified jets . . . e . . . . +0.71 40,
o 2sof- moe likelihood fit to NN classifier score distributions ~ WH(T,Tad)| e 184 15t (o a7s)
C [ uncertainty ]
200 = o  Measured signal strength relative to the =~ WH(t,t,.0)| o 1.36 "5 (%047 l02)
150ﬁ = SM prediction: ZH| b 100 0% (%058 0%)
100 3 +0.39 +0.30 +0.25 WH| fo= 148 To (%3 osr)
B - - ] I’IVH 1.28 -0.36 — =1.28 -0.29 (Stat’ -0.21 (SySt) N e e
o ﬁ%— B Comb.| res 1.28 T35 (lo29 Zo21)
r . | . Il 1 ‘ 1 1 | | 111 ‘ 11 | | 11 1 ‘ 11 | | L1
O....lﬁd_:’:ll# ® NN-based analysis shows an excess over the expected 0O 2 4 6 8 10 12
8 14f ] background with a significance of 4.50 (3.50 expected ue
% 1.217 B R _4__,#7_&—_1’ L + A4 g g ( p ) VH
g 0.8:+_ e ceccl c e T 7 f,,_
01607 01 02 03 04 05 06 07 08 09 71

NN score
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e Lepton flavour violation (LFV) not allowed in the SM HY<< woo T << v
® Inthe charged sector one possibility are LFV Higgs boson decays: H—te, H—tu " l " ’

O  Separate searches for et and ur, with two channels each (Zr[, and Erhad)
e MVA discriminants (BDTs and NNs) used to further split signal and backgrounds (Z—77, Top and Misidentified objects)

e  Statistical fit for signal strength extraction using binned maximum likelihood fit:

Observed(expected) 95% CL upper limits:
BR(H—et) = 0.230%( 0.11873:%47)
BR(H—u7) = 0.163%( 0.089+393¢

03 JHEP 07 (2023) 166
BIC S B B B [TETT[Tore L ]

o  1POIfit: independent fit for each signal,
BR(H—er) = 0 when fitting BR(H—ur) and viceversa :>

o 2 POl fit: simultaneous for BR(H—er) and BR(H—ut)

Eo - ATLAS Doy
m  Compatibility is found to be within 2.30 with the SM T 0251 {5-13TeV, 13810 e
T C *x SM ]
02| E
e  Observed limits are more stringent by a factor of 2.4 and 1.5 in = o5 b ]
BR(H—e7) and BR(H—u1) respectively compared to JHEP 07 (2023) o g ]

166 (36 fb! previous analysis) i

0.05 [ ]
o  Expected limits improved by a factor of 3.1 and 4.1. : ]
0F * .
-0.05 b s b b b b b v b by ]

-01 005 0 005 01 015 02 025 03
B(H—er)in %
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SPATLAS Summary

® Presented latest ATLAS analyses regarding the study of Higgs boson coupling properties to leptons
e Full Run-2 (139 fb™?) H—uu analysis improved expected sensitivity
o More categories using BDT scores including specific VH and ttH production
e “Legacy” Run-2 STXS/Differential H—tt analysis improved by 8% the total signal strength and 25% ttH
signal strength measurement. Provided again most precise VBF Higgs boson production cross-section
measurement
o  Finer binning in the STXS strategy
o New MVA machinery
o  First fiducial differential cross section measurements of H—77 in a VBF enhanced phase space
o V(lep)H—tr measurement forecasts an important observation of this process of 4.55 (3.5 expected)
o Room for further improvement
e No significant excess was observed from searches for LFV Higgs boson decays
o Upper limits were significantly tightened
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@ATLAS H—uu search: analysis strategy Lo Ry
ATLAS, \/s=13TeV, 189! Houy
e Two oppositely charged, isolated and well identified muons 16°% :'—E: ]
PPOSTEly Enate . . : 10} S Rl PRy
e Events classified into 20 mutually exclusive categories defined to _.—u_ oB
102¢ 1
. N : . B
maximise sensitivity using BDT discriminants | _L‘_‘—_,J—I_ B (x10%)
o (b-jet + extra lepton) 3 - L
m 1BDT: ttH vs. backgrounds 3‘% tH
K £ VH
o If not, (1+ extra leptons + b-jet veto) £ " VBE
m 2 BDTs: 3-leptons targeting WH and 4-lepton 5 = ggF
(9]
targeting ZH <
o Otherwise, split according to jet multiplicity (0, 1, 2+) and g iy
target ggF/VBF productions explicitly against Drell-Yan 8 = ?;?30”
production sources @
m 4 BDTs: +2-jets for VBF vs. backgrounds and 6553555856585 58353
+2/1/0-jets targeting ggF+VBF against backgrounds §§§§§§§§§§§3§§§§ e
Analy;is Categories
19
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@ATLAS H—uu search: BDT discriminants e @ v

L A A A e A A AR AN AR A 1) T T T @ T T T T T T T
S °L ATLAS Data 1 S 0.25[- ATLAS Data b S F ATLAS —— Data 1
LJ>J 0-2?@=13T6V,139fb" —_— VBFH—musimuIation: Lﬁ L E=13TeV,139fb'1 —VBFHepuéimulaFion: Lﬁ 0.4? \E=13TeV,139fb4 —VBFH—mpe?.imuIaFion*:
— E. ——— ggF H-uu simulation J — r .. ——— ggF H—ppu simulation 7 — F . ——— ggF H-pp simulation J
5 0.1 8: 0-jet —— Bkg simulation E 2 0.2 1-jet —— Bkg simulation — g 0'35:_ 2-jet —— Bkg simulation E
= 3 i) L ] K] 03: E
3 3 I ] EIR: ]
3 E r 0.15 - - 0.25F =
E 3 f ] 0.2- -
E E 0.1 . F E
E E r . 0.15 =
3 E 0.05] : o1 E
= . C ] 0.05 E
S A P NP PP T A T I P Y P PO PP T K¥firun == 0 S I T P P P¥rws o d
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(0) (1) (2)
oggF OggF OggF
o R o LA N I o o o S RN S @ _y.y.[..,.‘.‘.y|.,.y|,..yl‘.y.|6.;.[..y.\.y.i|...y_
- . B c L ATLAS — Data ]
§  ATLAS ) —— fiH H—spp simulation B Q 0'71_‘J§—13Tev 139 5! —— VBF Hou simulation
(i} 1,_ ‘_@ =13TeV, 139 fo —— Bkg simulation i E_J r - ’ ——— ggF H—pp simulation
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@ATLAS H—7t measurement: background estimation

e  For this new round, background estimation strategy is mostly inherited from previous analysis
e Z—1r is the largest background. Object-level-embedding is employed to build control regions out of Z—{{ events.

CsSiIC

VNIVERSITAT

R {;_é DGEVALENCIA

o  Kinematic cuts are applied on embedded 7 objects that are created by splitting the { into a visible and a neutrino

component

o Each signal region has single bin Z control region to constrain the Z contribution. MC is used to model the m

contribution in the SR.

o Fake leptons background estimation: same Matrix Method (MM) in the 7, channel as before, and a fake factor derived

fort,z, and T.T, channels.
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ATLAS H—17 measurement: STXS - 18 Pol fit [FIC P

EXPERIMENT ST SE5PER DEVALENCIA

Pre-fit signal purity in each reconstructed category (per bin)
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INSTITUT DE FISICA
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ATLAS H—17T measurement: STXS - 18 Pol fit IFIC

INSTITUT DE FISICA

EXPERIMENT ARIUB IS
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@ATLAS H—17 measurement: STXS - 4 Pol fit IFIC Al

m DEVALENCIA

AN A AL L A L
ATLAS Hott Vs=13TeV, 140 fb”
—Tot. §Syst. “Theory p-value =99%
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@ATLAS H—77 measurement - Results for ttH Ik

EXPERIMENT IOt & DFVALENCIA
ttH measurement from 4-Pol fit ttH measurement from 18-Pol fit
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@ATLAS H—17t measurement - Unfolded differential

ATLAS Simulation (5=13 TeV, 140 5", H > Tyt VBF_1

ATLAS Simulation (5=13 TeV, 140 5", H - Tyt VBF_1
H 098 g
= o o
kel [=] [}
s 08 @ O
'17:2;:
-1 e Migration matrices evaluated from MC
5 simulations of Higgs bosons decaying to
-3 Tleprhad
3 2 0 :gned 2 3 50 100 150 200 250 300 3§o 400 450 500 ° Each matrix element is the probability
[rad] (recon.) ( )[GeV] (recon.)
ATLAS Simulation {s=13 TeV, 140 !b H— T, T VBF_ 1 ATLAS Simulation {s=13 TeV, 140 fb Ho 1 T VBF_11 for a s|gna| event generated in a f|d uc|a|
z 2 £ z
£ L. oeg £ 500 3§ truth-bin to be selected in a VBF_1
o e 3 e .
2 e & | reconstructed (recon.) binintheT,_ T
B xS 400 lep had
s channel
300 '
8in3 i 200 '
Bin4
Bin 1 Bin 2 Bin3 Bin4 0 100 200 300 400 500
A¢;"’"ed vs pt! (recon.) pH [GeV] (recon.)
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ATLAS H—z7 measurement - Differential (SMEFT) [F1C Pt

e Unfolded distributions are sensitive to BSM effects in VBF Higgs boson production Wilson Coefficient: Strength of
o  EFT framework parametrizes these potential BSM effects the interaction
o  Only dimension-six operators are considered in this analysis
O  Warsaw basis: 3 CP-even and 3 CP-odd operators contribute to (d)

ZZ i O(d), ford > 4.

Higgs boson interactions with vector bosons Lerr=Lsm + 2aa0i
d i

e The change in the cross-section for each Wilson coefficient in each kinematic bin k:

Purely new physics
k _ k Ci ci\?
TSM+EFT = IsM (1 T ikjs (ﬁ) )

SM interference with new physics

Operators that directly affect the interactions between Higgs Boson and the vector bosons, in the Warsaw basis of the

°
SMEFT formalism:
CP-even
Operator Oi(d:(’) H'HWg W™ | H'HB,,B"” | H't""HW,, B*”
Wilson coefficient CHW CHB CHWB
CP-odd
Operator 0= H'HW: W™ | H'HB,,B"” | H't"HW} B*”
Wilson coefficient CHW CHE CHWB
28
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@ATLAS H—tt measurement - Differential (SMEFT) [ F1C it
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e Inthe case where two operators are non-zero, a plane of two Wilson coefficients is defined.
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e The effect of the ¢, and c , coefficients is very similar, resulting in a "flat O 25 G- ratev, 10" — 0o s ClLinenal -
. . . .. . F Hom ages Obs. 68% OL interval E
direction" where the two Wilson coefficients cancel each other out, leading g Linear SMEFT
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@ATLAS H—t7 measurement - Differential (SMEFT)

® In this case of Covir VS Chw they introduce different shape differences Z A T e G ]
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@ATLAS Search for H LFV decays: MVA categorization

symmetry-based leplep MC-based leplep

Neural Networks, keras Boosted Decision Trees, TMVA
et and pT trained together separate BDT for eT and pur
separate NN/BDT per region (nonVBF, VBF)
# input vars: 18 (nonVBF), # input vars: 15 (nonVBF), # input vars: 12 (nonVBF),
27 (VBF) 23 (VBF) 14 (VBF)
1 NN for nonVBF w/ 3 classes: 3 BDTs for both regions: 3 BDTs for nonVBF er:
signal, symm.bkg., fakes, sigvs Z—»17T7 + Z—40 + H->71T, signal vs Z 71T
3 NNs for VBF: signal vs top+diboson+H—-WW, signal vs fakes
sigvs Z—117+MCfakes+ H 7T, signal vs fakes signal vs rest,
signal vs top+diboson+H—-WW, 2 BDTS for rest:
signal vs fakes signal vs Zrr,
signal vs rest
nonVBF: use sig node distr. in fit, combine 3 BDTs linearly with combine 3/2 BDTs
VBF: combine 3 NNs linearly with coefficients c; for each region, linearly(quadratically) with
coefficients c;, use resulting distr. in fit coefficients ¢; for nonVBF(VBF),
use resulting distr. in fit use resulting distr. in fit
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