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Combined EFT interpretations of SM and Higgs

BE' Introduction ATLAS Preliminary et Toa

ATLAS-CONF-2021- 014

(5= 13 TeV. 139 fb~ 1 Statistical Unc.
_ _ _ _ e Bl Systematic Unc.
 Observation of the Higgs boson production in Run 1 H = WIW" — evy " SM Prediction
. . . . . p-value = 52% ota at. Syst. nc.
e The experimental profile of the Higgs boson is becomin o e e AT
p p gg g ggH-0j, p" <200 GeV 1.20 ( ) ' +0.06
= less b|urry ggH-1/, p¥ < 60 GeV é 0.85 ‘0% ( +0%0 050 £ 0.14
z > Excellent precision measurements performed in e y- RS A B
q:) Run 2 6gH-2j. p'' < 200 GeV e 153 1079 (w041 w087 | =021
=8 « Run 3 ongoing! — exciting times and results ahead cwanansorn, <o | R [ o s (45 ) o
(b EW ggH-2j, 700 < m; <1000 GeV, p* < 200 GeV F—e—1 0.50 *0%0 ( oaes Toss) 0.1
dp) EW ggH-2j, 1000 < m, < 1500 GeV, p* < 200 GeV 1.07 057 (o, Toms) 0.10
5 EW qgH-2j, m, = 1500 GeV, p’ < 200 GeV 0.96 ‘oo (o5 Tods) 0.08
— ° Combine results of seemingly very different analyses and EW qgH-2j, m, =350 GeV, p" = 200 GeV 113 00 (0%, 01) 1 =009
<q§ slight deviations from the SM in a hear-model independent T I T S
= way o/ Ogy,
©
=8l ° (selection) recent (combined) EFT interpretations of
& » Higgs boson pair searches in bbyy and bbrt (ATL-PHYS-PUB-2022-019)
o » Combination of EW Z(vv)yjj production, limits on anomalous quartic gauge couplings (arXiv:2208.12741)
- . — .
? » Flavour-changing neutral current (FCNC) tqH(q = u,c), H — t"7t~ (arXiv:2208.11415)
)
=B - Featured in this talk

> EFT interpretation of HWW and SMWW measurement (ATL-PHYS-PUB-202-010)

> EFT interpretation of combined single Higgs measurement (ATLAS-CONF-2021-053)

» differential cross-sections of WW, W/Z, 41, and Z+2j production(ATL-PHYS-PUB-2021-022)
> EFT interpretation of Higgs, EW and LEP data (ATLAS-PHYS-PUB-2022-037)

Bryan Kortman, Higgs 2022 Conference, 7-11 November



https://cds.cern.ch/record/2758785/files/ATL-PHYS-PUB-2021-010.pdf
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-053/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2021-022/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-037/
https://cds.cern.ch/record/2759651/files/ATLAS-CONF-2021-014.pdf
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-019/
https://arxiv.org/pdf/2208.12741.pdf
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2019-17/

h

Precision Is key

 Precision measurements may hold the key for observing physics beyond the SM

9p)
(@)
D
L 3  When interpreting them the SM may written down as a low-energy approximation or EFT to an UV
e E complete theory
C
S O
P8 ©)
oW A C; 6
gé ZLsuerr = Ly + Zﬁég '+ = Lpsm
8 g |
O
52 A ~O(TeV)
_*qé _fé,J * Deviations from the SM interpreted through: new physics scale
— GE) » Higher dimension orthogonal operators @gd), BSM (EFT) - valid
l_-'; O suppressed by A=) E<A BSM (UV complete)
O § » Scaled by Wilson coefficients c\d
5 2 l
§ * All new operators respect symmetries of the SM |/ SM

e BSM scenarios show up as a combination of

operators .

L E> Epyc
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BI‘ SMEFT interpretations of ATLAS measurements

Operators important in Higgs + EW + LEP
Assuming U(3)’ = U(3), x U(3), x U(3);x U(3); x U(3),

ZW couplmgs Bhabha scattering

J) Qe = (E7Ve)(E7e)
Qle = (Iv*1)(&v"e)

A popular EFT model for interpretations is the
SMEFT

 Multiple orthogonal basis available for
interpretation e.g. the SILH or the Warsaw basis

Combined EFT interpretations of SM and Higgs

measurements at the ATLAS experiment

= (f (Fy
( (
Qﬁg - (H1D )@ o = () (17#1)
e EFT operators affect oY) = (iHTELH)(qa"wq) Onoox = (HTH) o (HTH)
» Input parameters: Qnu = (iH' D ,H)(ay"u) Qe = (HTH)G2, G+
AGF(CS), Crp), AmZZ(CHD, Crrwp) Qrd = (iH D yH)(dv"d) QQHB = (H;[H)BWB“’: ;
. Hw = (HTH)W! W'+
. CP-Even/%JId Interactions Oup = (DyH'H)(H D#H) O, = (HTH)(GHu)
Qan = (HTH)(gHd)

[ Hq

 Necessary to retain all relevant operators in

interpretations

* No single measurement can constrain all

operators simultaneously

(
QHWB — (HTO‘ H) W’ B“V
= (iH'D, H)(IJ Rd)
7/ — (/p’Y I)(’ﬂ’ Ip)

input quantities

= IV \A/JP N/ Kk
QW — sl_jkWp, WI/ Wp

TGC

Qet = (HTH)(qu)
QG — 5achabepGC“
Que = (QU“V TaHU)Ga

H processes

llaria Brivio

> A Global fit is required d \ N< f q
4”7 T“H ¢ H 97 TH
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https://arxiv.org/abs/1706.08945
https://arxiv.org/abs/hep-ph/0703164
https://arxiv.org/abs/1008.4884
https://indico.cern.ch/event/740110/contributions/3216030/attachments/1768491/2872434/slides_HWG_meeting.pdf

ATL-PHYS-PUB-2021-010

Eiw SMEFT interpretation of SMWW + H - WW * ,

) ATLAS Preliminary e Best-fit
o First ATLAS Run 2 combination of Higgs and EW measurements (using 36.1 fo™") 72w — SecL
9p) mmm SYS.
g : . : u .. > 300 GeV _L.__
T €  Developed methodology for EW+Higgs combinations P
5 O ul 4 W 220-300 GeV e
= . . . . .
S « Orthogonality ensured via opposite m,, selection at 535 GeV, any overlap in data | . 175220 Gev -
(% X removed during combination Hgse 180-175 GeV -
qc_D U) ,u,d,p 130-150 GeV -
0 T * Ensured consistent statistical treatment of EFT effects in signal and background | .., 110130 cev -
% I<_E (WW) 2l 100-110 GeV -
"ij _,&_,) H — WW measurement pp — WW measurement %, 90-100 GeV -
Q_ e %J __I I o I-+l [I)atla I\\\I Ulnclertalnlt | _ % 103 3 N a; +I | - I_E
GL) m (OD 1200— l:l-:-VVA;/S_) N: 0 - HggF D Hygr ' i % ?_TL‘?gTeV 36.1 fb1 é] I:S)’[at’[ 62)031y5;t2:r::ertalnty E /J ’ d;p 80-90 GeV o>
S ., = o001 oviv, Nee=0' 5 e ww 1 B0 = bp — SV ] [NNLO(qq)+NLO(gg)]ONLO(EW)
= T g U StRTeREIRT @z Ewea 93 f Powheg Boxarwiges, K113 W, 70-80 GeV -
I_ q) g) 800—_ M v _| §' 10? **“mﬂ_ Sherpa 2.2.2, k=1.0 * | _:
Ll_ E L B i .}gb 1?‘7:&%" ﬂ;‘_*: * comb. w. Sherpa+OL gg—WW, k=1.7 _Z 'u , dlp 60-70 GeV -
Ll o 6001 q ® I
— - - L u ] ¥l . 50-60 GeV
2?7 400/~ 1 U N - : h
= 8 200 B S ’ ; H s, 40-50 GeV na
B ] i0° E , ' L , Wmmw _5 I d;p 27-40 GeV
CED E 0 50 190 150 200 250 v 30 40450 60 107 2107 3x10° H ’ -
N Ieadt’[GeV]
O mGeVl Yo o W ——
m'o'o'o'o'o'm % e HVER  —e——
. A
Y -1.5 —1 -0.5 0 0.5 1 1.5
q1 44 :
4 Signal Strength w.r.t SM (u)
8 q3 w-
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https://arxiv.org/abs/1905.04242
https://arxiv.org/abs/1808.09054
https://cds.cern.ch/record/2758785/files/ATL-PHYS-PUB-2021-010.pdf
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PCA Of SM WW 4 H — WW* COmblnathn ATL-PHYS-PUB-2021-010

e Extracting eigenvectors (EV’s) from principal component

analysis (PCA), using Fischer info. Matrix

Linear comb. of Wilson coefficients, along sensitive

directions of parameter space

» (Grouping operators in terms of impact and physics
motivation

> Eliminating flat directions in the fit

> Fitted simultaneously and can be translated back into

. - o O o™ ¢ ¢
Wilson coefficients
- O Hoet v —etu” “pa- Opp— —e*uvv
Opp—esyv Operator fitting space Epp H; e'u 1 _q _ Tpp—erpy . EV fitting space i H. :
0.5} ATLAS Slmulatlon Prellmlnary N — P e P X gz 0.5} ATLAS Simulation Prellmmary S
8-5‘: Is:=13TeV, 361fbi S T A A : SMEFT TC o meast = g 041 Vs-13Tev, 361fb1 : =
02 : : : : : : ; : : : : : : 0:2_ : : : -
0.1} > VSMEFT measurement info. oAbt i 2,
= : : : : : : : : : i°
0.4 Matrix (Gaussian approx.) 9 04 3
: s 025 b 3
02| Vi Py SMEFT s fpa L L LI L L ;r—;
: a0 . 2 -02F 1 i b bbb 10
i parameterisation Matrix il I : . -
: o 04fF | E
8‘21 o 02F
0k o 0
PCA 3-0.2111rrr11111'f|11r
0.2 < -04F
0.4F
0.4F _ o 02F | _ G
0.2F S S m OF .
0 f ‘ ch 1.0 § -02F : : =
0.2 - 1o Dt S S S S S NS S S S SN NN SN S SN SN S N
R N 30 40 50 60 70 80 90 100 120 140 160 180 200 300 % &, Lo
30 40 50 60 70 80 90 100 120 140 160 180 200 300 4, &, P [GeV] %
lead | 2% % Qx,
p. [GeV] 2 Ry
0,9 %

[1]

CHG,uG,uH
Cw
[1]
Cri i
c4
H/ A
A1)
lu,Ig®,Ig™" ,Id,Hd,Hu,Hq"),Hq®)
2
lu,lg®,Iq",ld,Hd,Hu,Hq"),Hq®)
)
lu,lg®,lgM ,Id,Hd,Hu,Hg" ,Hq®)
4

lu,lg®,Iq" ,Id,Hd,Hu,Hq"),Hq®)

ATLAS Preliminary /s=13 TeV, 36.1 fb~!

- 0‘04

L Eigenvector decomposition

—-0.08 -0.11 -0.33 0.02 0.11 -0.9 0.21 -0.03

0.01 —0.02M—0.01 0.05 —-0.32 0.07 —0.01

-09 0.02 0.04 0.32 -0.16 0.1 0.21 0.01

—0.03—0.01 0.08 0.08 —-0.15-0.17 0.02

0‘3‘6 o

O O
N @D N B o & 0\&\\ oo

1
I 0.8
0.6

0.4
0.2

—0.2
—-0.4
—0.6
—0.8

u=0-01
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https://cds.cern.ch/record/2758785/files/ATL-PHYS-PUB-2021-010.pdf

EE SMEFT interpretation of SMWW + H - WW *

ATL-PHYS-PUB-2021-010

L ATLAS Preliminary — 68% CL
g V/s=13TeV,36.1 fo~' e 95 % CL
j_: E SMEFT A =1 TeV o BestFit
D
2 £ . Perform fits for all 20 ¢'? coefficients one-at-a-
© G:) ] _ . ! (6) S ..
S 9 time with others fixed to SM (cl. =0) e
N . .. _ _
= 5’) e Compare 3 different combinations 004 002 O 002 004
0 < (HWW, SMWW, HWW+SMWW) P A
O = |
-I('_,_U < CI[:;]/q<3) Q") Jd,Hd, Hu,Hq® Hg® | o
D Q . . . . o
5- f ° Flat d|reCt|OnS (EV,S) Set constant in the f|t C/[i]/q(s),/qmJd,Hd,Hu,Hq“),qu ........................ P
= @O
Qo 2 1 0 1 2
E c e Simultaneous fit with 8 sensitive EV directions,
h E 1 being a direct Wilson COeffiCient (CW) CW ................... .
)
'O 5 Cg,](s) S
O 0
j= 8 C/[,:j]/qm e | O oo
& & P B S—
(@) Iu,ig®,Ig™M Id,Hd,Hu,Hq") ,Hg'®)
O
30 -20 -10 O 10 20 30

Parameter Value
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ATLAS-CONF-2021-053

EE\ SMEFT interpretations of combined single Higgs measurements

ATLAS Prominary Gy Over

Ot

| ] g 1 — —
Higgs STXS measurements * 8
0.2
% 1 Cp = 0.02
H — Yy VBF, + [1] %‘ . Coyyg = 0-04
’ ’ ’ = CrwpsCrvwsCrimCant, mCys affecting H — yy decays Cyw = 0.04
3
<

H —> ZZ>X< —> 4l , VBF, 3 + [21
H—-> WW* > lulv , VBF 8]

H — bb VBF, VH,| ttH+ 4L.lbell] = ) = 0,04
o- : most constrained by VH, H — bb (resolved+boosted) ¢, s VBF H — bb helps ‘ém - g-i
H —> TT » , VBF, ’ + [§1 &g 0.5 separation from VH(bb) cﬁz;(,:z
-1 (1. - [
S 0 CrasCpy, * affecting ZH, H — bb . E— o
C,=1
C1y..: affecting ZH, H — bb and H — yy | o affecting H — 77 Cqn =1

— e = = = - E——— =

‘ Most important changes w.r.t previous combinatio

> Adding more measurements improves

measurements at the ATLAS experiment

Combined EFT interpretations of SM and Higgs

sensitivity % 1 ' C110r Cucr Curft In 9F and tH oz
E:'; O.Z | ‘ | | affecting only ttH 22H==11

> Allows for de-correlating of Wilson ' el
coefficients i ] [ )

G, <k <K <K <k 0 D ‘29, Q%% K K K KK

=] =
) 2
'y S o N
> % 2 ‘@ Z @’b 8 <% 7000\‘2; D% % 04504504043 \'\i;"lp }?—\66\’}
T 04\. 0 &\ XY \5\0 % 00 K 0/ \%1’\\\ 0\\ 3 L \_O \r'o \S\o VG\O)\\,)“- A AT @
05302 Y05 5350 0454, 5, 5, % D,% 9 % % N Ny S, QL 0L RE Vg R RS 0 % % "%
S N S SN 708 8 g vy o % %%, % %
0%, % G0 3,038,786, 70, 7 0% 0
0 v O > 0. %0, "% o
0450, 0 g@ 050, 50
> )-v
"oo D Y
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-053/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2020-053/
https://cds.cern.ch/record/2725727
https://arxiv.org/abs/2004.03447
https://cds.cern.ch/record/2759651
https://arxiv.org/abs/2007.02873
https://arxiv.org/abs/2008.02508
https://arxiv.org/abs/2011.08280
https://cds.cern.ch/record/2790392?ln=de
https://cds.cern.ch/record/2779179

ATLAS-CONF-2021-053

il SMEFT interpretations of combined single Higgs measurements

Higgs STXS measurements

_ ATLAS Preliminary O, uH O\ge Oy G BR
Decay Channel ‘ Production modes ‘ Ref. 5 AT A — _
Cc/))) 5 0.8 o .
o H— vy , VBF, VH, ttH+ [1] 04 _— B 47 77 7
- ) . —
I C = 1 c.. =0.02
S D H— Z7*% — 4] , VBF, ; + [2] %_ Cg = 0.04
= 05 CrwpsCrvwsCrimCnt, Cys affecting H — yy decays Cyw = 0.04
C .g Q - C w= 0.4
= H - WW* = [y , VBF 3] & ) __ _ ”
® < 0 - - -_ Conn =1
% Q— H — bb VBF, VH, ttH+ [4],[5].,[6],[7] 05 G =04
)
"'6 U) H —> TT y VBF, ) + [§1 s Y (
) - = 0.04
) <L o : most constrained by VH, H — bb (resolved+boosted) Cha = g-i
= C, =0VU.
cC Wilson coefficient Operator Wilson coefficient Operator Q 0.5 V)~ 0.2
O I<_E CHO (H'H)o(H'H) CuG (QPO'”VTA“r)EGﬁv Z 0 CHy c;]l): affecting ZH, H — bb L | ST R E— q
-IC_B' CHDD (HTD'UH)* (HTD'uH) Cuw (q'p0"“"ur)‘rIH W;Iw [ i Z”" i 1
—_ O CHG H'H G{,GA* CuB (Gpo*’u,)H B,,, -0.5 . 4
4 ; - 2 ¢y, .+ affecting ZH, H — bb and H — Can =
o= ch H'H By, B*” i (LpYule) (ry1s) N ° il
O cEHW H'HW,, W' Cqq (pYud:)(Gry*qs) s = o
E © CHWB H't'HW},B*” Cqq (GpYut'ar)(dsy*t'q:) Q 3 _ _ ¢ =1
2 » Cert (H'H) (lpe.H) Caq CRADIEDD S o5 b | Cuvi @ffecting Fermi Gonstant (G
- = 1 - - (00 B
C = CuH (H'H)(Gpu,H) oy (GpYut’q:)(Gry*tgs)
1p*r Y t L EEEEEREE EEREEREERERE . m m m_'m i "IN I I
I_ D CdH (H(T_I){)(qP‘_irH) Cuu (ipypur)(isyHus) < 0 ‘ ’ ‘ ’ J H L 1111111 I N I B B L s
Ll_ E C(II}I (HT(E)) uH) (lp‘y#lr) C(li)u (ﬁp')’uut) (i, yHus) 05 ' ' |
Il @ Gy (H'i D'} H)(I,7'y*1,) G (GpYud:) @ryFus)
o) 5 CHe (HTiguH)(e_pyﬂer) C(:)d (ﬁp7pTAur)(ds7#TAdt) - =1 -
G) CD c(Il-}q (HTi D ,UH)(QP‘)'#qr) C(c;)u (q_P’Y,UTAQr)(ﬁs')’”TAut) 2 1 , c :Iollzl
— _ _ — - } uG = v
§= 8 Hq (H'iD [ H)(3p7"v*qr) oy (@pYuT*ar) sy TAdy) & 05 _ L Gy = 1
> \ =
= CHu (H'i D\ H) @pyu,) cw 1T KWL WP W & Lt i : .
CED CHd (HTi‘B’,,H)(pr#d,) cG [Ane G;‘}VGfPG,‘f“ : Cqq = 0-2
Cm; =0.2
Assuming U(3)’ = U3) x U3), x U(3), x U(3), x U(3) —0.5 o= q
O 9 q u d [ e &)
L ggF HIi wl  |H| BE
. Weak+Higgs boson interactions % % ,}é{ ,yé{ %o % BB YT U BR 5%, %5, % ,9%),9*&, R R R A R R N R I A A A

T S S e e b7 \yy
2, b0st @yl ral el QL R R T Ty . 3% 2,0 %0 [0 0 . 2% 0y 0s 05 05 > s %

047 04" 6 4 4 4 6 s AN/ 3
> Y ° eo 2% 6‘0 ,‘3 635\ G ~32 vzl @ y @ ® Q % QL (o 3 Ry Ry T L» Ty > BN
Y0 25.% Yo S8, S & 4 g 9 %, 456 14 o 0%00% @~ »v)\;\t 000, 0L V0L DL L 2 5'9,%,"%s,
900 /‘\‘, ).?; > D4 @ @ /@/}\*I 04‘\ T~ % 00 ,6\)‘?‘36(\\\7)‘ (VM) 70
O < 25 Y g0 3,50 %04, N7 O% 2 % % o 0
0 <, 0 <8, Q% 23700 230 D B 5 v °
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_ - o
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ATLAS-CONF-2021-053
SMEFT interpretations of combined single Higgs measurements

K[

ATLAS Preliminary /s =13TeV, 139 fb~?

Eigenvector decomposition |

CCDD & - VH( N bb) 1 S":in.iultaneous fit to EV’s
o VBF + VH( — bb) 038 ATLAS Preliminary — 68% CL
j_: - Cer H = 71 06 V/s=13TeV,139fb~" e 95 % CL
© GE) chi -« ZH( — bb)+ H — 77 "y My = 125.09 GeV, |yu| < 2.5 —e— Best Fit
- = CE}@),,,' All iantS ~0.83 0.55 SMEFT A=1TeV
m () CEL]J,Hd,Hq(‘) ZH( — bb) —0.26—0.42 0.2 (1] 0 Psm =_5?°{°_ " Linear only
2 % CEL]J,H d.Hg /7 H ( —_ bb) 0.24 —0.37 —0.9 0 CHG,UG,UH (X ) '
U) q) CE&/’HB’HWB,HDD,UW#B‘W H — Yy —0.84 —0.27  0.47 ~0.02 —0.05 —0.02 02 CEl%/,l—B,HWB,H[D,uW,uB,W (X10) ————— Qe — — — -
HC_D U) C,de,HB,HWB,HDD,uW,uB,W H —> VY —0.31M—o.02 —0.05 —0.02 —0.04 —0.01 o C(3) - ——
U) 5 CEJV,HB,HWB,HDD,UWMB’W H o }/}/ 043 0.17 0.13 0.03 0.07 0.04 Hq
S = Heucun| SGI 1L o 08 ~015 —01 —005 0 005 0.1 015
phear < c,[fc],,-,uc,uH ggF—|— ttH 0.04 -1 —0.09 08 C[1] o
-I(E m Ct[cl)]p ttH —-0.2 —-0.05 —0.02 —0.38 —0.08 —0.78 —0.01 —0.23 —0.05 —0.02 —0.37 L tOp
9 5 RS NS SN NP AR IS e Qoo ¥ c\(\\“ (,\’\*& o Y\oo A PN RO LS S o Qe g\;a S & & o & CE”](S)’ I ®
8"'(6 (3) CEI]HdH() - .
(b] Cpn . . . . u,Hd,Hq""
€2 . Sensitivity to 3 Wilson coefficients directly (ch,cdH,CeH) and 10 gn, | eeees —
" GE) linear combinations of other coefficients 2 -—
LI 9 CEJV,I—B,HWB,/—H),UW,UB,W ¢
O D
1 : - - —1 1 2
< § e C,p; cdH,ct[O; now disentangled from other parameters due to . S .° _______ °
@) . Hu, Hd,Hgq"
c £ new inputs from H — t7,VBF H — bb and ttH H — bb . .
O CLw , HB, HWB, HDD, uW ,uB,W
O CeH 1 -
* Limits improve by up to 70% compared to the previous ) .
: : dH
combination. o - . - -

Parameter Value

—
-

Correlations in general significantly reduced.
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ATL-PHYS-PUB-2021-022
EFT interpretation of differential cross-sections of WW, W/Z, 4|, and Z+2] production

h

7)) B imi _ ) -1 —e— Lin, individual |
g Process Phase space req Observable Ref. 1__ATL;:SVPreI|m|nary fs=13TeV, 36-139 fo ___L:: :romleza B
— - A=1Te . o -
1L GC) pp - eiyﬂiy my, > 55 GeV’pJT'et <35 GeV plead,lep 1] - —— Lin+quad, indiv -
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B Summary

 Many Higgs and EW measurements being interpreted in
terms of Effective Field Theories.

* The Combined interpretation of Higgs STXS and EW
measurements has made big steps in the last few years.
e SMWW+HWW, 7 EV’s and 1 Wilson coeff. measured
e EW combination, 13 EV’s and 2 Wilson coeff. measured
e Higgs STXS, 13 EV’s and 3 Wilson coeff. measured
e Higgs+EW+LEP, 22 EV’s and 6 Wilson coeff. measured

e First global ATLAS EFT interpretation available, also
providing a simplified likelihood model for re-interpretation

 Next up: including Top analyses in the global fit, treatment of
truncation, Higher-order uncertainties, etc.

c
D
£
| -
D
O
X
D
)
<C
-
<
D
=
©
12
c
D
-
D
—
>
N
(4]
D
&

7))
(@)
D
L
O
-
®
=
)
W —
O
N
-
O
©
e
O
-
O
-
O
e
§=
|_
LL
LL
e,
D
=
O
&
O
O

_— N
N

Bryan Kortman, Higgs 2022 Conference, 7-11 November




«x
SRS VET CNTRC,

-~

T, N
VO

-

Juswiiadxs Sy11V 89Ul 1B sjuswainseaw
sbBOIH pue NS 1o suolnelaldiaiul | 43 pauiquon




Bryan Kortman, Higgs 2022 Conference, 7-11 November

O
-
A
O
©
an

C Juswiadxs Sy11V 8ul 1e sjuswainseaw O
k )

SBOIH pue NS Jo suolnelaldialul | 43 pauiquon



ATL-PHYS-PUB-2021-010

Biw SMEFT interpretation of SMWW + H - WW *

e Observed one-at-a-time fit parameter limits ATLAS Preliminary  HWWSMWW
: /5 =13 TeV, 36.1 fo—! HWW
& e Split for , SMWW, HWW+SMWW vern o — sMww
O
T <
= GE) ol e Lo _
': ] ] ]
g 8_ SenSItIVIty ~0.04 —0.02 0 0.02 0.04
> dailn
0 3 X 9 i S I .
5 y combination rwswemendlly —
0 T _ _ » B —
-f:,) |<_,: CUG | oI
S o
9 1 e 06 -04 -02 0 02 04 06
e_ _ES, Cwie= ———
_Iq_)‘ o CHd 4= e - ;-;;f-- --;,ii-f co _.—_._
== | O | |
il Co | . : .............. P — ) -
I_ q) & [ SO — ..o
LL CoH |, —r el
LL] GE) S CHu | ‘. .................... -
= Cat Be. 1) ——— s
3z N — P o) f——— e
C CG ................................................................................................ - 4L
o D ol — . Cu| I ...............
E E - N —rT C(1) .......... —
@) CHDD | - N ——
O cug| T e CHO | oo o
-15 -10 -5 0 5 10 15 -3 ) —1 0 1 2 3

Parameter Value

17

Bryan Kortman, Higgs 2022 Conference, 7-11 November



https://cds.cern.ch/record/2758785/files/ATL-PHYS-PUB-2021-010.pdf

ATL-PHYS-PUB-2022-037
SMEFT interpretation of Higgs, EW + electroweak precision observables
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measurements at the ATLAS experiment

Combined EFT interpretations of SM and Higgs
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EFT interpretation of differential cross-sections of WW, W/Z, 4|, and Z+2] production
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