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“ H~iggs boson_pro uction and decay rate
measurements with the ATLAS experiment
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H Iggs p rOd u Ct l O n a n d d ecay Nature 607 52 (2022)]| | arXiv:2207.00092
Production modes
Gluon-gluon Vector-boson Associated production Associated production with one
fusion (ggF) fusion (VBF) with a vector boson (VH) or two quarks (tH, ttH, bbH)
~87% ~7% ~4% ~2% ~0.05%
g q W/ Z ' b
t/b/c
vb/ch ~ Deemme= H
t/b/c
g H
Decay modes
H —bb, H - ctc H-> WW* H - ZZ* H-ttt,H- putw H-vyy,H-Zy
~58% ~3% ~22% ~3% ~6% ~0.02% ~0.2% ~0.2%
b/e w/z T/u Y y
w t/b/t
[ H eee 7 - H == w H o= vb/c
w t/b/t
Y vz

b/c W/ Z T/



https://www.nature.com/articles/s41586-022-04893-w
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Run 2, Run 3, and Run 2+3 at ATLAS

e Most Run 2 studies now published (+/s = 13 TeV).
* Run 3 data collection finishes this year (/s = 13.6 TeV).
* Partial Run 3 studies (2022-2024, up to 165 b1, highlighted) starting to reach publication.

* Including results combining the two runs!
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Cross section measurements

Fiducial cross section

* Measurement within a limited phase space (dictated by detector).

Simplified Template Cross Sections (STXS)

TLAS 2 UNIVERSITY OF
l EXPERIMENT % ORONTO

SciPost Phys.Comm. 15 (2026) | | arXiv:1906.02754

 Differential cross section, organized by kinematic selections.

* Allows for easier combination of different decay channels.

e Schemes organized by Higgs production mode, measurement bins

iterated upon (currently stage 1.2).

B - ver v oo

Stage 1.2

Stage 1.2 _ = V(— leptons)H

qq’ —>WH qq—)ZH gg—}ZH
pr
0
75
150
250
400
oo

0-jet  1-jet > 2-jet O-jet  1-jet > 2-jet O-jet  1-jet > 2-jet

pH [200, o]

T )
|
300

My [350 0o] 450

mjj
350 650
o0
1000 0.15
Py
Pr }f pg
1500
oo HJJ
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arXiv:2507.12598

Decay: H — Zy

Search/branching ratio measurement. z z
Production: Inclusive (€Y final state) . W Wt
Data set: Early Run 3 (2022-2024, 165 fb1) H---- ¢ H---- = W H {:E
. . t
Combined with Run 2 result (140 fb1) w v
Y Y
* Small branching ratio, similar to H=>yy. Many BSM candidates could influence H—>Zy BR,
so BR(H—Zy)/BR(H—YYy) = sensitive probe to new physics.
S F amas o, : S amas T T
EDU; 50;_ (s =13.6TeV, 165 fb Lg?gtr?ahbackground E N 7E s=18Tev, 14010 un 2 =
g £ H-2Zy Lepton — Signal 3 Partial Run 3: - s-136Tev, 165" T Run3 -
L% 40E _____ Background - - - +0.7 6:— H — Zy, observed —— Combination
30F + * 3 Observed signal yield: £=0.9Z¢¢ sE E
2ol! * + 3 Observed signal significance: 1.40 o -
oF + + | + + ,;, 4 Partial Run 3 + Run 2 combination: 35_ "
Oi L f | :+.+, "M Observed signal yield: g =1.379¢ 2%_ _
oF Observed signal significance: 2.50 15 .
of - 16
E, | | | | 3 O: | Lol .:
110 120 130 140 150 160 - 3 4 0 S
mz, [GeV] 2y
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Decay: H—- vy, H—>7Z7Z* - 4¢

Eur. Phys. J. C 84 (2024) 78 || arXiv:2306.11379

Fiducial cross section measurement via statistical fit to invariant mass

IR EERE
TLAS ¢ faa E

X E 20F 5 :
r . . [ Higgs (125.09 GeV) 7
>pectrd. . . 3 18?E=1s.zezTev,2gl)fb" o W E
Production: Inclusive £ 16f . 2, E
. Some low efficiency muon g = @t Uncenainty .
Data set: Early Run 3 (2022) " irigser data removed @ 14f
(H-vyy: 31.4 fb'l, H-ZZ*—>4+¢: 29.0 fb!) 12F
10—
* Small branching ratios. 8
* Strong lepton/photon identification efficiencies. 6F
41—
Fiducial measurement: of
. +14 a ~r1 rrr 1 1 r 0 > - S a1/
o(YY)ps: 76715 fb T 1225 LA ARSI RRME 110 120 130 140 150 160
. +3.7 T Y Hesyy h HsZZ 4l QCD scale uncertainty E m,, [GeV]
G(W)SM'67'6—3.7 fb O%“ 80;— ’ Comyb}'l’nedH—wy + H—»4; "™ Total uncertainty (scale® PDFsc,) - L T e +D t .....
C ala
70F gmooo 5=136TeV,31.4 1" — Lotalpdf
0(48) st 2.80337% fb 60F 5 PO o kg, po
6(40) g 3.671912 fb 501
40F
_ 30F H )
Combined measurement: F |1 =" Vs=7TeV, 451" ER
20 4= \s=8TeV, 20.3 t' 1 9
_ +8.7 . Vs=13TeV, 139 fb’ El
o(pp —» H) =58.2Zg; pb 10¢ 'J§=13.69:I'ev, 29.0-31.4 ' -
I P B B B B B B 0
o(pp = H)gy = 59.975% pb 077778 "9 0 A1 12 13 14

Run 2 publication: arXiv:2207.08615 Vs [TeV]
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Decay: H—-> WW*

Eur. Phys. J. C 85 (2025) 1403 || arXiv:2504.07686

Fiducial and STXS cross section measurement via
profile likelihood fit to signal and control regions.
Production: ggF, VBF (£v£v final states)
Data set: Run 2 (140 fb1)

e First ggF pif 300 GeV split.
e First 1-jet VBF measurement.
* First 2-jet VBF pf m;;(350, 1000, 1500 GeV) splits.

L B L LA B L B I I BRI L
e Large Higgs branching ratio with leptonic final sate. ATLAS el
_ unc.
. . Vs=13TeV, 140 o™ :
* Probe of Higgs coupling to heavy quarks/gluons H WW* > oty "= Systematic unc.
-value = 39% 1 SM prediction
P
(ggF) and VeCtor bosons (VBF, VH decay)' Total  (Stat. Syst.) SM unc.
I M o o e ggH O-jet, p* < 200 GeV e 1.07 (314 (0% ror0 ' Loo7
ﬁ ATLAS — 68%CL ] ggH1-jet,pf<60 GeV }-E-' 1.49 935 (9E, he ) : £0.14
$18F /s-13TeV, 140! 9o5%CL ggH 1-jet, 60 <p’' < 120 GeV | 166 ‘g3 (8%, 0% ) ETRT
= *  Bestfil 1 r <pH 4059 +050  +031 ' N
T F He WW — iy . ggH 1-jet, 120 <p"' <200 GeV = 168 3% (9%, 83 ) t 09
g F p-value = 28% =+ M E ggH 2-jet, p’ <200 GeV | 0.80 0% (oI vDie ! +0.21
< F E ggH, 200 =p"" <300 GeV == 235 & (o, o) : £0.23
g : ] ggH. p!’ =300 GeV | 0.08 (09 (0B sos2 +0.26
12 - -] EW ggH 1et | o] -0.07 3% (0%, 0%y L
na E EW qqH 2-jet, p!' <200 GeV, 350 <m, <700 GeV 0.78 ‘0% (o, %) ! +0.06
] EW ggH 2qet, p* <200 GeV, 700 <m; < 1000 GeV e 030 93 (%%, 9% ' :006
08 —: EW qqH 2—jet,pf<200 GeV, 1000 =m; <1500 GeV 1.17 tgj; ( jg:ig, jgég ) . +0.06
- . EW qqH 2-et, p* <200 GeV, m; >1500 GeV 123 02 (03 oy L 2007
06 - E EW qqH 2-jet, p¥ 2200 GeV, 350 <m_ < 1000 GeV 176 1592 (0% 10%0 ) E £0.08
0-4__|....|....|....|.,..|....|....|...1|__ EquH2-jet,p’:2‘200Gev,10005m/‘_<1500GeV 1.57 9% (9%, 10k ! +0.04
9 10 11 12 13 14 15 16 EW qqH 2-et, p 2200 GeV, m_ >1500 GeV 0.80 532 (2P, o) ' +0.05
OggF X Br_ww-[pb] P PR BT R | P PR AP BT BT R BT
. +1.3 9
o(ggF)xBRy; L ww+: 12.4275 pb 4 0 1 2 3 4 5 6 7 8

o(VBF)XBR y; , ww»: 0.79X51¢ pb 0/ O,

8
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Decay: H—-> WW* ks &

JHEP 08 (2025) 034 | arXiv:2503.19420

Fiducial and STXS cross section measurement.
Production: WH (2¢, 3¢ final states)
ZH (47 final state)
Data set: Run 2 (140 fb1)

* Large branching ratio.
* Probe of Higgs coupling to vector bosons. ¢
* First ATLAS VH, H > WW*™* STXS measurement. ———

T | T
ATLAS 'sl;otal N |:
tatisti .
13- 13 ToV, 140 5" ysoratc U,
o) 1 T | | T T | | VH, H —» WW* yetemarte Tne. -
'8_ | 159 Unp. Likelihood Z
. 09 ATLAS 68%CL prucie= =% SM Prediction |
2 08 Vs=13TeV, 140fb™ —%%CL
T . Best fit Total ( Stat., Syst.) smunc|
L‘QI 0.7 — VH, H > WW — SMes%CL v +0.8 +os +03 -
o #vH, 0 < p; <75 GeV (= 0.0 7,5 (Zo7, o3 )i+0.04
X — * — + + |
x 0.6 SM ¢vH, 75 < pY < 150 GeV j— 09 *g3 08, Toz )i£004
o 051 B ¢vH, pY > 150 GeV 0.5 07 (8t )lio04
041 B ¢CH, 0 < pY < 75 GeV = 26 )] (19, (2% )ixo07
0.3 — '
¢6H, 75 < pY < 150 GeV — 19 %03 (705, 03 )izo0s
021 — | et pY > 150 GeV [z 0.2 08 (+°5, 02 ) iigre
0.1~ | | | | | | | | | | qqH, 60 < m;; < 120 GeV I-?ﬂ 1.2 jg (+09 ig:; )1 £0.03
0 L L L 1 L " | L L L | L | L | L
-0.1-0.05 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 -2 0 2 4 6 8
Sy * By ww- [PP] (0% By, yw) (0% By, ylg,
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SATLAS §rovsito
JHEP 03 (2025) 010| | arXiv:2407.16320

Decay: H— 17T

STXS & Unfolded Fiducial Differential (UFD) cross section measurements. ———rt———r 111

. = ATLAS Hott fs=13TeV, 140 fb"
PrOdUCtlon' ggF; VBF} VH; ttH =Tot. @Syst. =Theory p-value = 6%

Data set: Run 2 (140 fb1) | Tot. (Stat. Syst)

° : 1061 [ +0.38  +0.49
gg—H, 1-jet, 120 < p'' < 200 GeV 035 61 (037 o)
~6% BR, many production modes considered, enough o0-sH, 2 ot 60 gt < 120 G 050 108 (w52 w0m )
statistics for new STXS measurements: G9-+H, 2 2jet, m, <350, 120 < < 200 GeV 053 7 (%% 2%)

o . o . - 5 H o 5.09 +3.09 +1.66  +2.61
* First VBF split in full STXS 1.2 bins. 99,221, m, 2350 GoV. f < 200 Ge I 5% e (e Ciar)
. n . 9g—H, 200 < p*' < 300 GeV 0.99 “5us (o2 022 )

* First ttH split at 200 and 300 GeV. T ot o
gg—H, p! =300 GeV 1.51 S50 (043 026 )
ag—Hag, > 2-et, 60 <m, <120 GeV il 0.94 05 (9E %)

LANLI L N I L N L B B L N L B N L B L R N BN N LB I B B LB L B X +1.17 +0.83 +0.81

R qg'—Hag', = 2-jet, 350 < m < 700 GeV, p*' < 200 GeV [—— -0.96 ' } -0, 1,

ATLAS Hott s =13TeV, 140 fo’ - ' O

—Tot. fSyst. ::Theory p-value = 99% qq'->Hag, > 2-et, 700 <m_ <1000 GeV, plf < 200 GeV [T -0.24 "5 ( Coen oes )
. N

Tot. (Stat. Syst.) a9'-Hag', = 24et, 1000 <m <1500 GeV, B < 200 GeV M 1.68 ‘981 (030 )
0.2 ‘032 (015 4028 a@-Hag', > 24et, m > 1500 GeV, p'' < 200 GeV - 012 3 (o5 o)

ag F . -0.27 -0.15  -0.22 ! +0.87 +0.75  +0.44
1067 |, 056 4037 qq'—>Had(, > 24et, 350 <m, <700 GeV, p; > 200 GeV sl 1.6 o5 (055 059 )
VH 098 e (051 —035) aq'—+Hqd, = 2-et, 700 <m < 1000 GeV, p!' 200 GeV - 0.98 ‘053 (0es om )

+0.19 +0.13 +0.13 '—Hgg', = 2-jet, 1000 < 1500 GeV, 200G 1.40 +0.56 :0.52 +0.20
VBF 1.04 5 (Lol ) - Ha, 22468 1000 S, <1500 GV, p] 2200 Gov - oo ( o ﬁ:}
aq-+Hqq’ 2 24el, m > 1500 GeV, p! > 200 GeV - 129 5. (3 o3 )

: .02 |, 4087 4052

tH | ¥ . i 0.77 o2 (977 o0 ) H, < 200 Gov . 21 4 (aE w8
"""""""""""""""" 099 1043 007 010" tH, 200 <p" < 300 GeV | i 22 57 (Gs 93)

Combined ke . o1t (007 000 ) ! 129 26 413
TR PR TR T N (NN SN SN TR N [N WU SR TR AN NN SN TR TN M N N ST N’ "H,p:ESUUGQV I ‘MI BI'E -23 I(_2:1 _,ugl }

0 1 2 3 4 5 6 L1 1 | - - L1 1 1 | L1 1 1 L1
0 5 10 15 20

(oxB)™/(oxB)™™ (B U(oxB)
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https://link.springer.com/article/10.1007/JHEP03(2025)010
https://link.springer.com/article/10.1007/JHEP03(2025)010
https://arxiv.org/abs/2407.16320
https://arxiv.org/abs/2407.16320

Decay: H—- putu
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Phys. Rev. Lett. 135 (2025) 231802 | arXiv:2507.03595

Search/branching ratio measurement

Production: ggF, VBF, VH, ttH

Data set: Early Run 3 (2022-2024, 165 fb1)
Combined with Run 2 result (140 fb1)

e Extremely small branching ratio, but best option
to study Higgs coupling to second generation
fermions.

- ATLAS ¢ Data _E
E 1200 & 5_136TeV, 165 fb" — Tf)tal pdf .
o 1000 H-uu — glgnkal pdf . =
- - Inclusive, In(1+S/B) weighted ---- background pdr  J
- ]
m ]
: —
m —
u =
m —]
b= ]
=) .
2 ]
g ]
o =~ ]
X O
it
[
a g- * + +—+i
1O 115 720 125 130 i3 140 345' 150 155 60
m,, [GeV]

ATLAS Run2:ys=13TeV, 140"  Run3:Vs=13.6 TeV, 165 fb"
H — pp —e— Total Stat. mm Syst. | SM Total Stat Syst.
Run 3 ttH categories + 13 +35 (£34,+1.1)
Run 3 VH categories ——|=—‘ 31+£43 (+41,£1.3)
Run 3 VBF categories | 03+09 (+£09,+02)
Run 3 2-jet categories ‘ —— 3313 (+12,+£06)
Run 3 1-jet categories —h-—— 13+12 (+x12, £04)
Run 3 0-jet categories |ﬂ:|— 20£13 (£1.2,£05)
Combined Run 2 —li— 12406 (£06, g7 )
ComblnedHunS 1E,+[}6{+ﬂ6 +0.2)
e CombIHEdRunz+Run3 .................. _-_ ............................................ ; 4104(in4in1)
PR T T T AT TSN T NS TN TN T TN N TN TN S NN T S MR
-10 -5 0 5 10 15

Signal strength

Combined signal strength p = 1_4J_r8:2
Observed significance: 3.40 (2.50 exp.)

11



https://journals.aps.org/prl/abstract/10.1103/gzdh-p159
https://arxiv.org/abs/2507.03595
https://arxiv.org/abs/2007.07830
https://arxiv.org/abs/2007.07830
https://arxiv.org/abs/2007.07830

&

Decay: H — bb) H — CE JHEP 04 (2025) 075] | arXiv:2410.19611

Search/branching ratio inclusive and STXS measurement. 3% S RS R AR R RN A
. 20 Vs - X |
Production: VH Feigtt ey ;
1 15 E
Data set: Run 2 (140 fb) ok :
* Looking at leptonic V decay final states (0, 1, or 2¢%). St " E
0 =
e pr > 600 GeV measurement (planned for STXS stage 1.3) 3 ‘ i
— _ “10b =
g 10° ATLAS VH, V- leptons, H— bb cross-sections é G(VH)XBR(H —cc) 11.5+SM _155 Observed 95% CL o SM , E
Q 4 (=13 TeV, 140 fb" ® Observed  ==Tot.unc. == Stat. unc. ] . : _EXPeCted 9%5%CL  * Oﬁ’?r\ifd:bg_ségit 0
:Eﬂo 10 s ® == Theory (SM) [ Theo. unc. % First 50 obs OfWHH —>bb! -201 .., g:;:g:gggofgt Wane Hy=(0.52.1.0) =
3 _ :J L L L L L L 1:
x 107 V=W | V=2 - F WH. H — bb 25047706 08 1 12 14 16
% 2L 00 21100 21100 20 ] bb
m E__ %_--_l | | | EE ILI = 0.95t8%(1) lJ'\»"H
X 105_:_1 ',_I—_I_\' : :E . L NN BN B L DL L B R BL AN B L BB
3 = ' | | 1 | = Signal signif: 5.30 ATLAS VH, H—> bB/cT, ¥s=13 TeV, 140 b
1 E : : I ;—I—y' z — Total unc — Stat. unc Tot. ( Stat., Syst. )
107 T } l i L =
- T ; ; L TS ZH, H - bb WH, H— bb —e——  0.95 ‘20 (015, 01
s 2r_ ; ! B _ +0.23
o -1kl | | R E Signal signif: 4.90 ZH, Hobb|  ——e—p— 088 5530 (945, 0
T Po Ta 2 W, 2 7 2 <
T %o ", fov,g bgfo\;g ;,00\;9 2, 60, 5‘79“?-:’ Soxjge, So\ge, 700?:;; -‘6'00@ """"""""""""""""""""""""""""""""
S75,7 Noo” Sg0” N6, G X5, s} vy, <6, = +0.16  (+0.10 +0.13
0G0 @1/00 el/oo ) ;.»;, 2Ge,, SOG@,, 009% %6, ;’I/ Comb. VH, H— bb - e 0.I92 s ( .mo : I4,_11)
2
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SATLAS & rorswto

Eur. Phys. J. C 85 (2025) 210] | arXiv:2407.10904

Decay: H — bb

Fiducial cross section and STXS measurement.
Production: ttH o(ttH) : 411123 (stat. ) ¥82 (syst.) fb
Data set: Run 2 (140 fb1) SM: o (tEH) : 50735 fb

* Sensitive probe of fermionic Higgs couplings (production and decay). | , . =0.81+91%(stat.)*92%(syst.)
e Challenging background treatment (tt+jets events).

: . Signal signif: 4.60
* Single lepton and dilepton channels.

ATLAS ATLAS
| | | | | | [ I | | | [ |
Single-lepton l®l Total Unc.  mm Syst. only Stat. only SM + Theory Dilepton l#f Total Unc. = Syst. only Stat. only SM + Theory
Vs = 13TeV, 140fb~', my=125.09GeV Total ( Stat. Syst.) Vs = 13TeV, 140fb!, my = 125.09 GeV Total ( Stat. Syst.)
‘ +0.84 +0.59 +0.60 i 1 + 1. +1.34 + 0.56
PHE[0,60) GeV |- |—m— 118 5% o e - pf €[0,60) GeV |- B 204 i3 1% 0 -
P €[60,120) GeV |- == 047 o0& losw jos |  pHel[60,120) GeV |- e 194 ]2 100000
+053 4038 +03 £0.94 +083 +0.
pt €[120,200) GeV |- ———— 0.88 ‘0% 03 T0u 4 pe[120,200) GeV |- F—— 0.28 0% ‘0% 04 -
+ 0. + 0. +0. +0.93 +0.
pH€[200,300) GeV |- Fem—=— 0.50 0% 0% o 1 pHe[200,300) GeV | — 153 095 ‘087 o038 -
+0.64 +0.50 +0.41 i +1. +1.03 +0.
pH € [300,450) GeV |- Im— 0.52 *083 0% o 1 pHe[300,450) Gev |- F—m——y 059 100 0% 0% -
+1.02 +0.86 +0.55 4 +1.76 +0.
pt €[450,0) GeV [ === 099 “o95  os1 - 051 7] pt €450, ) GeV [ H—==es—— 076 % 1A o6 -
. ‘ 0.22 012 +018 | [ T 036 40264024 |
Inclusive |- e 0.72 7o o1z -o17 . Inclusive |- = 108 03 ‘025 o021 -
| | | | | | | | | | | | |
0 1 2 3 4 5 6 7 2 0 > 4 6 8
_ M
On/ 0° o4/ oM
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Summary & outlook

ATLAS Run 2 ke Data (Total uncertainty) 2] Syst. uncertainty I sM prediction
W[ e T e | * Great progress in recent years!
" . -eH e —at— . I-!-I . Lol
oor-ior| L | B . ‘ ’ 2022 ° Latestglobal signal strength
ver . ® . measurement:
WH I@ 2 . g n-m o —i
ZH &z e
SLAMNL T A A . p= 2B op3+ooss
" " Nature 607 52 (2022) ~ p e Osm * BRsm |
¢ x B normalized to SM prediction ATLAS-CONF-2025-006
om0t <25 o, FERT ) Bor e Mousesn * Many cross section and BR
" el bez| | He— measurements 10-40% more precise
”” | e than previous studies.
ggF+bbH P g [ + v
VBF i o ® 'h - b - 2025 _
= o Py . s — * Good agreement with standard model
HE— so far!
o I O O O P O I R B B ==
T oww ez v zy e

ATLAS-CONF-2025-006 o x B normalized to SM prediction

14



https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://www.nature.com/articles/s41586-022-04893-w
https://www.nature.com/articles/s41586-022-04893-w
https://www.nature.com/articles/s41586-022-04893-w
https://www.nature.com/articles/s41586-022-04893-w
https://www.nature.com/articles/s41586-022-04893-w
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634
https://cds.cern.ch/record/2937634

Summary & outlook

&
?Ex;ls-l!TMENT $ TORONTO

(Marked with (A) if in appendix)

Decay mode Targeted production processes  Latest measurement L [fh_l] Ref.
H — ~y Inclusive Partial Run 3 31.4 arXiv:2306.11379
H—= ZZ" = 4¢ Inclusive Partial Run 3 29.0 arXiv:2306.11379
H — Zy Inclusive Run 2 + Partial Run 3 140 + 165 arXiv:2507.12598
H— WW* gel, VBF Run 2 140 arXiv:2504.07686
WH, ZH Run 2 140 arXiv:2503.19420
H—= 7T gel', VBF, WH + ZH , ttH Run 2 140 arXiv:2407.16320
H — pp eel, VBF, VH, ttH Run 2 + Partial Run 3 140 + 165 arXiv:2507.03595
H — bb WH, ZH Run 2 140 arXiv:2410.19611
(A) VBF Run 2 + Partial Run 3 37.5 4+ 51.5 arXiv:2511.21911
(A) VBF + ~ Run 2 133 arXiv:2509.14005
ttH Run 2 140 arXiv:2407.10904
H — ce WH+ ZH Run 2 140 arXiv:2410.19611
(A) VBF Run 2 + Partial Run 3  37.5 + 51.5 arXiv:2511.21911
H — 4v (A) VBF Run 1 + Run 2 4.7 + 20.3 + 139 arXiv:2301.10731

Production mode

Decay modes

ttH (A) Inclusive (multilepton)

tH (A) Inclusive (multilepton)

Run 2
Run 2

140
140

arXiv:2510.23755

arXiv:2508.14695

Full Run 3 studies with
300+ fb'! on the horizon!

A lot to look forward to!

Questions?

15
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Appendix SATLAS & raronio

Run 2 measurement tables (2025) ATLAS-CONF-2025-006

Decay mode  Prod. mode Measurement (pb)  SM prediction (pb)  Ratio to SM
ggF + bbH + VBF 27+ 10 280+ 1.6 1.0 £0.4 Branching ratio Measurement SM prediction Ratio to SM
WH 0.68 +0.15 0.706 +0.018 0.96 +0.21
H — bb =014 ~0.019 =0.20
ZH 0.41 .10 0462£0.019  0.88 02 H — bb 0.52 ‘:%%76 0.581 +0.010 0.89 t%_llzl
ttH +tH 0.27 £ 0.06 0.340 + 0.030 0.80 *019 H — WW* 0.245 +0.022 0.215 + 0.005 1.14 +0.10
: -0.019 ' = T -0.09
geF+ bbhH 11311 9.6 0.6 1.17 £0.11 +0.7y | ) +0.15 | _2 +0.11
VBF 0.73 *¢\4 0.753 + 0.022 0.97 2% H—= 17 (6.2 %54) - 10 (6.26 T4 13) - 10 0.99 Z5.10
H—WW'  WH 0.13 = 0.08 02620008 048 03] H— 77" (2.67 £ 0.26) - 1072 (2.64 +0.06) - 1072 1.01 £0.10
- +0.09 + +0.5
“ 029 Zo.0n 047120007 17 %63 H — yy (2.38 £0.20) - 1073 (2.27 007y . 103 1.05 +0.09
ttH +tH 0.21 = 0.08 0.126 + 0.011 1.7+ 0.6 s ; ;S'{’S ; o
+1.5y . 10— . 10— +1.
ggF + bbH 22408 2.80+0.17 0.77 431 H—Zy (3.2 -1.4) 10 (1.54 —0.11) 10 2.1 550
VBF 0.226 *0.04 0.219 = 0.007 1.03 *018 H — uu (2.6+1.3)-107* (2.17 £0.05) - 1074 1.2+0.6
H— 11 WH 0.110 *%040 0.0761 = 0.0023 1.4 405
ZH 0.052 *9.0% 0.0498 = 0.0022 1143
1tH +tH 0.040 *40% 0.0366 = 0.0033 L1
Decay mode  Prod. mode Measurement (fb)  SM prediction (fb)  Ratio to SM Cross-section Measurement (pb) SM prediction (pb) Ratio to SM
H o e WH 135 #3230 35.1 %34 3.9 492
zH e 2.0 1] 03 %4 geF+ bbH 47.0 31 44.8 £2.6 1.05 *007
geF + bbH 111 %013 1.18 + 0.07 0.94 +011 +0.12
b7z VBF 0.12 *90% 0.0924 + 0.0027 1.3 904 VBF 3.6+0.4 3.50 £0.07 1.04 -0.11
- VA 0.08 *4.0s 0.0331 55015 15 255 WH 1.17+0.18 1.216 £ 0.024 0.96 £0.15
1tH +tH 0.026 *0,0%¢ 0.0154 = 0.0014 1.7 +0.18
geF + bbH 106 + 10 102+ 7 1.04 .10 ZH 0.80+0.14 0.796 + 0.029 1.00 ~0.17
VBF 10.0 *3% 7.94+0.28 1.26 2% ttH + tH 0.57 +9-09 0.58 +0.05 0.97 *0-15
H-yy  WH 42413 2.76 +0.10 1.5 +08 —0.08 —0.14
ZH 0.4 +11 1.810.08 0206
1tH 1.01 #0940 113£0.12 0.89 *040
o 09 %o 0192 % 2555 +0.056 +0.026 +0.039
Ha2Zy Al 160 % B 2oty K= 1.023_0_(}53 = 1.023 £ 0.028 (stat.) Z; o5 (€Xp.) ~; 36 (sig. theo.) +0.012 (bkg. theo.)
H geF+ bbH +1ttH +1H 0+9 9.8+ 0.0 0.6 +0.9
T vBRavH 26413 1.197 #0035 22413
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Appendix

Run 2 Summary details (2025)

¥
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XPERIMENT

s
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ATLAS-CONF-2025-006

T | T T 1 | T T T | T T

ATLAS Preliminary

— 1 T 1
—=— Total

ATLAS Preliminary e Total Stat

Vs=13TeV, 36.1- 140 fo’' = Syt M

my, =12509 GeV, ly, [ <2.5 yst

Pgy=97% Total  Stat.  Syst. SM unc.
ggF+bbH ;h 105 9% (004, +oos) | +0.058
VBF F—— 1.04 '01% (so0s, '000) 1 +0.020
WH He=— 0.96 o015 (011, '039) i +0.020
ZH |_]__| 1.00 018 (soma, 012 +0.037
ttH+tH |——|—| 0.97 1013 (=ooe, 07%) i +0.087
| | L1 1 | 1 1 | [ L1 I 1 1 | 1 1 | L1 1 | L1 1 | 1 | | | 1
0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2

Cross-section normalized to SM value

ATLAS Preliminary

e Total Stat.
Vs=13TeV,36.1-140fb" ESyst. | sm
my,=125.09 GeV, ly, [ <25
P, = 68% Total Stat.  Syst.
bb 089 015 (+oo7, *309)
ww = 114 210 (005, +008)
27 }Tq 099 01 (so07, 0%
zz ?1 1.01 <010 (o, 1098
¥y 1] 1.05 +o00s ( +006, 'gog)
Zy b 206 0 (703, 03,
o == 120 I8 (+oss, *013)
1 L | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | L 1 L | 1 1 1 1 | 1 1
0 1 2 3 4 5

Branching ratio normalized to SM value

Vs=13TeV, 36.1 - 140 fb Stat.
m,, = 125.09 GeV = o
p. =84%

SM Total  Stat.  Syst.
ggF+bbH ¥y l;ll 104 00 (l3% . loe)
ggF+bbH ZZ 094 %0 (o0 Zom)
goF+bbH WW 117500 (o o
ggF+bbH tt 0.77 :g::; { ZE:'.% . :g:?; }
goF+bbH+itH+tH up  ——aa——1 0.58 g:g ( :g.g ' :g.“l? }
VBF 7y }-4 I
VBF ZZ - 130 53R ToR . The)
VBF WW b 007 3% (15 IhiD)
VBF 7+ - 108 08 (0% ‘ou)
VBF4ggF+bbH bb = 096 0N (8. %)
VBF+VH ——— 247 B (1B 03
WH yy —=—i 153 105 (0% Zom )
ZH yy — 02 % (;. )
VH ZZ ——— 150 0% ( ok Zow )
WH Ww = 0.48 0% (1pE . Ihu)
ZH Ww e 171 0% (o lom)
WH 2 4 144 04 (0% e0m
ZH rt = 105 “0% (ThE L TR
WH bb - 096 0% (on . Th)
ZH bb = 088 Tph (b . om)
tH yy ";l" 089 0w (o . Cons)
ttHetH 2Z 166 115 (1% low)
ot W L RE 1
HH4tH Tt HE——— 108 02 (iR L e
HHstH bb e oso T (. o)

= 0 2 ¥ 5 8

T T T T I T T T T I | T T T [ T T T T I T T T T l T T

tHyy L 1251 T3 (I35, lom)

zy et 204 0 (0. 0%

1 1 1 1 I 1 L L 1 I L 1 L | 1 L 1 1 L L 1 I 1 L
5 0 5 10 15

| L] 1 1 L l 1 T L I | |I L 1 T I T T L] I L] L] 1 T I L 1
WH co L i 385 57 (8% . lem)
ZH cc —— 035 PO I:h L i)

| 1 | 1 1 I 1 1 1 1 | |I 1 | L I | 1 1 1 I 1 1 1 1 I 1 |
—20 =T ] 70 20 30

o % B normalized to SM
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Run 2 summary details (2024

JHEP 11 (2024) 097| |

EX
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arXiv:2402.05742

ATLAS

ATLAS

-1 g e Total Stat.
Vs=13TeV, 139 fo e Total Stat. Vs=13Tev, 139 fo"
= mmm Syst.
m,, = 125.09 GeV, [yH| <25 w— Syst. SM my,=125.09 GeV, ly | <25 Y SM
Total Stat. Syst
Total Stat. Syst Oiet, p¥ <10 GV ] 066 950 (z02s 003
0Oiet, 10 < p!f < 200 GeV el 124 917 (s008.'0 00
+0.18 +0.16 T -0.17 -0.08
P 127 008,
04et, p!! < 200 GeV [ Dl 015 . st o
jot, pl! <60 GaV e+ 146 93 (s 010
o1, pt <50 GV o o6 o (‘o2 0% '
T8t pr < - T, 60 < p¥ < 120 GeV e 114 048 (waa 02
+0.37
14et, 60 < pf < 120 GeV [ ol ose gy (w022 .70%) Tel, 120 £ p! < 200 GeV | e 0ga ‘057 (0% w02
gg—H (WW*) 4063 4062 g9 —H (1) .
1et, 120 < p!' < 200 GeV —e— 143 (00 05 224at, m, <350 GeV, pf < 120 GaV e 0ss 9% (05 01
085 (=043 085 " " 050 (4048 4005
> 24l p! < 200 Gev [P 154 ( o4 —0.72) 2 24at, m, <350 GeV, 120 < p'f < 200 GeV/ e 131 950 (ha ot
091 (4083 4068 =248, m, 2350 GeV, plf < 200 GeV b 109 s0es (5] 1050
p! =200 GeV == 137 (40‘62 e 88
' 200 < p¥ <300 GeV |--| 156 045 (+041 4018
T 041 \-038°-013
"""""""""""""""""""""""""""""""""""""""""""" 300 2 pf < 450 GeV e 017 ‘058 (w05 o4
5 5 - " 080 (4045 B
= 2-jet, 350 < m, < 700 GeV, p* <200 GeV —a— 0.1z D8 (042 s0m) R ary T (142 0sr)
! M +0.68 (+0.57 +0.37
= 2-jet, 700 < m, < 1000 GeV, p! <200 GeV —e— 057 088 (w057 w037
u . +0.96 080 +032
99—=Haq WW') > 5 jet 1000 = m; < 1500 GeV, p/! <200 GeV == 132 0% (gjg‘ tggﬁ <140t and VH-veto = 105 s Cone'os
= 24jet, VH-had —e— Q21 074 (072 404
2 2jet, m, 2 1500 GeV, p!' < 200 GeV o= 119 048 (1pg2 02 ! o083 Loz -0.12
=24et, 350 < m, <700 GeV, p" < 200 GeV —e—i 12 ‘080 (w081 4051
= 2jet, m, =350 GeV, p¥ =200 GeV = 15¢ 081 (051 w04y 080 0% 702
051 \-pas 022 Q—HAT T et 700 £ m, <1000 GeV, o <200 GeV =i 147 0% (0% 05
24j¢ 1 WV, p < 21 v 4046 (+036 +0.29
0et, p < 10 GeV o 0g3 0% (1080 1019 2 2jet, m, 21000 GeV., p; < 200 Ge = 2l 131 g (0% 0m
Py - 027 -0.13
H I +018 +0.14 22481, 350 < m; < 1000 GaV, p; 2 200 GeV =] o3t 3 (98 00
0O4et, 10 < p* < 200 GeV :
i i< 115 95 (75337000 = 24at, m, 1000 GeV, p! =200 GeV o= 189 9% (9595
I 4040 +0.1B
1et, p’f < 60 GeV e 031 08 (<040 w018) A _— -
v hDBZ +0.80 +0.16
14et, 60 < p'' < 120 GeV o= 14z OS2 (w042 w030) Py <150 GeV e 175 57 (5% oo
gg—H (Z2°) .60 <pl) ~0.38 *-0.18 aq—+HIv (y7) v 013
Pl > 150 Gy —— 185 G (5%
I H +0.80 +0.23 }
14et, 120 < p!f < 200 GeV e T - T R U
> 2-jel, pf < 200 GeV e 03 0 (05.08) galaq—HIl vy (yy) P} < 150 GeV sole— Loss 0B (1087 013
'+| 1.10 1.08 021
p =200 GeV . — 241 +1 52 (+1 32 40, 75) Py 2150 GeV 039 an (o -Josa
T= B T K I S I T S
=== = === 4082 (+0.81 +0.11
VBF 1.49 («16' 017y Pl < 60 GeV —e— 083 ‘59 \os 005
| 050 '-0.09 605 pl < 120 GV —e— o8 55 (95 00
= 2-jet, 60 < m, < 120 GeV I -— | 151 270 4045 fH (1)
qq—+Hqq (ZZ%) 7 L 4 22- 2 222 —0.29) 120 = p!f <200 GeV e 0ss 0% (195,010
22-jet, m, 2350 GeV, p" 2200 GeV e— 0.1 209 (208 4018 200 < pi! <300 GeV —e—| 123 8 (000
H +0.96 +0.95 +0.16
___________________________________________________________________________________ P} 2300 GeV —e— 147 5% (0% 018
+1.67 (+1.67 +0.15
VH-lep (2Z°) —e— 129 0l (5e 0o e ettt
206 +413 (4394 . +1.22
----------------------------------------------------------------------------------- tH (y) I | 327 \-3.14" 090/
0.39 r-- .
IH (2Z —— 173 T (172 8 087 (1088 041
(Zz*) 114 (71 13 -0.18 HEZ v == 205 ‘95 (087 0%
I | | 1 I 1 1 1 | 1 1 1 I 1 | I 1 1 1 | 1 1 1 ‘ 1 | 1 I 1 1 1 | 1 1 1 I 1 1 11 ‘ 11| I 11 I 11| I 1 1 1 ‘ 1 1 ‘ 1| I 111 I 11| I | I 1
-10 -8 -6 -4 2 0 2 4 6 8 -8 -6 -4 -2 0 2 4 6 8 10

o x B normalized to SM value

¢ x B normalized to SM value

ATLAS

Vs=13TeV, 139 fb"
My =125.09 GeV, ly | <2.5

1-et, 120 < plf < 200 GeV

2 Tet, m, < 360 GoV, 0< 0} <B0GRV | s |

e Total

e Syst.

Stat.
SM

gg—H (1) 224el, m, <350 GeV, 120% 0! <200 GeV | gy 4 060 087 (L0, 'O
= 2+jet, m, > 350 GeV, pf < 200 GaV —— | 05 TR (1008
H 40, +0.] +0.

200 < p! <300 GeV [ 102 53 (5595

P 2300 GeV —— rer (0

> 24et, 60 < m, <120 GeV [ ogr Son (0505

- Haq (17) 1023 (4017 4015
= 24et, m, 2350 GeV =] 080 ‘90 ("0l oa

.35 ( + +0.77

fTH (17) ————— 124 55 (as Toss
9g-+Hag (bb) e 098 93 (033,707

; 050 (4034 4037
150 < pY < 250 GeV == 078 gae \ o3z “n3s

qq—+Hiv (bb) 250 € p¥ < 400 GeV' e LIl G B
093 (+0.78 4051

P 2400 GeV == 150 Geg (572 0

Total Stat. Syst.

068 (4041 4055
018 967 \ pan' -0sa

075
0.31 +084 (086 . 0.78

40.71 +052
755 p! < 150 GeV —e— 080 gy (w047 030
150 < pY < 250 GeV o= 113 037 (g, 105
90/gq—>HIl/vv (bb) ’ EH -o20
+0.39 (4035
250 < p¥ < 400 GeV e 101 05 (7033 07)
v 082 (+0.76 +053
Pl 2400 GeV —e— 028 ga5 | ag9r 051
P < 120 GeV [—— 110 353 (0.8 ,‘Don
H +1.02 r +0.72 +0.73
120 < pf < 200 GeV —e— 022 T (57 0%
o 081 4071 4057
TH (bb) 200 < pif < 300 GV —— 098 5ag | oger-0s3
o 4073 [ <058 +045
300 < pff < 450 GeV | 023 70 lgsa Zoar
H 148 ( 4106 +1.00
¥ > 450 GeV —e— 019 a8 (o8 o
gg—H, {TH () —ea—{ 0.54 +085 (083, 5%
q—Haq. VH () —— 223 G5 (N5 0%
1 I 1 1 1 | 1 1 1 J L 1 1 J 1 Il 1 I 1 1 I L L 1 I 1 1 1 I 1 1 1 I 1 1 1
-8 -6 —4 -2 o] 2 4 6 8
. B4 +50 a9
moe SO | R
Pt = 650 GeV I 1 86 g (To:
L1 1 1 l | I —— L | —— I 0 J - 1 l | I —— l | —— B
40 -30 -20 -10 0 10 20 30 40

¢ x B normalized to SM value
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STXS schemes (Stage 1.2)
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arXiv:1906.02754

Stage 1.2

[ |
pi [0,200] pi [200, oo]

[
= 1-jet

=0jet | |

200

pr
0

10

300

450

650

|
|
My [D 350] m;; [350 0o

0.15
Py /Py
oo HJJ-
Stage 1.2 = VBF+V(—qq)H
tage 1.2
[ |
ow ]
mg;
| | Ipftﬂzool |

60

120
350

mjj
350

HI

=]

1000
1500

HJJ

H 1200, oo

Stage 1.2

D] - v kptono

qqg — WH

qq —~ ZH gg —~ ZH

0-jet

60

120

200

300
450

1-jet > 2-jet

0-jet  1-jet > 2-jet O-jet  1-jet > 2-jet

The intention of performing these

differential cross section measurements

is to:

* Reduce theory dependence when
possible.

* Better isolate possible BSM effects.
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Decay: H — bb,H — cc arXiv:2511.21911

Search/branching ratio measurement.

H . ATLAS +1o
PrOdUCtlon' VBF VH, H— c& Run 2: 140 fb”, {5=13 TeV EE;G ’
- _ FHo un ) 57, h, _ --- Expecte
Data set: Run 2 (37.5 fb!) and early Run 3 (2022-2023, 51.5 fb1) Vot P ore o Votga Ty Obaened
e Structured as H = ¢C measurement, measured bb in parallel. it
. . . — 1 . e Obs.— 41,4 x SM
e Uses trigger developed in 2018, high VBF H — cc, H — bb efficiency.
. . o . N VH,H- cT
 Difficulty due to small Higgs Yukawa coupling to charm (relative to Eo- 108
. . R . . o . JHEP 04 (2025) 075 | en e e et e e e e
dominant bottom multijet background) and jet identification. Combined
Ome= 127 % SM
L AR N T T TN TN Y S T S S AT SO S
%220?‘[‘ "AITLAS'I"'I"'W"‘I"'j ;5140_'|"'|"‘A|T,'-AS‘|"‘|"‘"'l"-_ 0 10 20 30 40 50
= F Run 3 bb B o i Run 2 ct, Run 3¢t i = * 95% CL limit on p
o am; AnSEE st 1 ek Run 2%, Aun 3 < ] o(VBF)xBRy _, (= 41+SM
0 180:_ VBFH—)bb'n(1+S/b)We|ghted —: E 120_ \[§=136'_|'eV,515fb'1 ] LI L L L L L N L Y L L B
§ - ¢ Data 3 = i VBF H—ctT In(1+s/b) weighted ] ATLAS VBF Run 2: 126 fo! {5-13 TeV
o 160 WmHobb p=097) o - ¢ Data - VBF+y Run 2: 133 b, {5=13 TeV
8 C mwiz ] § 100— H—cT (u=18)  — —Total =Stat. VBF Run 3:51.5 fb™, {5=13.6 TeV
5 140¢ t 4 5 - W H-bb (u=0.97) Tot. (Stat, Syst. )
g 120 —Non-res. bkgd m © L mwrz i | e
r 1 = 80 tt . Run-2 VBF H—bb (A) 0.95 ‘gas (0ae. 0%
100 = i — Non-res. bkgd ] Eur. Phys. J. C 81 (2021) 537 - : :
soF- E 60l ] Run-3 VBF H-sbb (B) ——a——H 0.97 0% (704, onr)
503_ 7 Background-+signal uncertainty _f - % Background+signal uncertainty ] Combined (A)+(B) —a—i 0.96 %3 (%0201
Tl | 1 | | | | 40— | | L
= g ST j e VBF(+1) Hobb (C) | H——e——+ 0.22 08 (03 0%
& 4? = N 2 P arXivi2509.14005 | e mmmm————————
2% 2 . /i// Wi + | Combined (A)+(B1+(C) el 087 0 (92,0
=] v y Y FPIFET IFANATITE INAATATE A [IEPETET IATATAT N INTATAT AT AR
52 of sg oFFgAr T v b g 05 0 05 1 15 2 25 3 35 4
= = 60 80 100 120 140 160 180 200

M. [GeV] VBF 21
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Appendix SATLAS & sttt

EXPERIMENT

Decay: H — bb arXiv:2509.14005

Search/branching ratio measurement.
Production: VBF, with associated photon
Data set: Run 2 (133 fb1)

* Requirement of photon reduces impact of multijet
background (right).
* Photon also provides clean trigger signature.
e Other production modes have limited contribution
to signal region (VH < 5%). Signal strength relative to SM = 0.2F9-7
Observed significance: 0.30 (1.50 exp.)

(ol

% L R L R L R R R I [0 1| R AR RN AR ER RS ARRRY RARED RERRRARES > qopgE T ULARAN RARRS RARRN ARRARRARAN RARRERLARRS RARRS > {200 T IRARRNRRRAN RARRN RRRRERRRRY LRLLERARES RRRRE
(5 4000F- ATLAS ¢ Data W Signal 8 L ATLAS ¢ Data M Signal 8 - ATLAS ¢ Data W Signal 8 - ATLAS ¢ Data M Signal
o - Vs =13TeV, 133 fo"' — Signal x100 [ bbyijj o 1400~ Vs =13 TeV, 133 fb”" — Signal x100 [ bbyjj - o [ Vs=13TeV, 133 fo" — Signal x100 [ bbyjj o [ V5=13TeV, 133 fo" — Signal x100 [ bbyji
Z_ 3500F Signal region W ceyii 1 - I Signal region M coyij tt ] T 1000}~ Signal region M coyijj it — T~ 1000[— Signal region W coyjj tt —
_.g c 0 < score < 0.25 M Zyjj .ggH+ttHE g 1200/ 0-25<score<0.5 [ Zyj M ggH + ttH | §2] | 05<score<0.75 [MZyj MWggH +ttH ] w [ 0.75<score<1 B Zyji W ggH + ttH
g 3000 Post-fit 77 Uncertainty = [ Post-fit 72 Uncertainty ] § L Post-fit 72 Uncertainty 4 5 - Post-fit 7 Uncertainty 4
W - 1 W oyp00F o 8o - @ 800 .
2500 ) - C ]

3 l:II.........I....I.... PRI [ | .- 0 T E| - 0 | -
o 14 ;2 _ 5 o 11 ¢ , = o
= Wﬁffwﬂﬂ/&w/wﬂwﬁwfﬁm S 1 /%’// , ‘/ £y //%// &7 S i L // % = //
£ 09 4 8 o9 E S oo I
= 1 ® E © E 5 3 +
o 4 O 1 1 1L " L 1 L 1 L L " L L L 1 L L 1 | [o]ud L 1 L " L L L L
O 0857705710 115 120 125 130 135 140 145 150 Of50 105 110 115 120 125 130 135 140 145 150 = o0 705 110 115 120 125 130 135 140 145 150 © OFo0 105 110 115 120 125 130 135 140 145 150
My [GEV] My, [GeV] LU'SS [GeV] My, [GeV]
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Appendix SATLAS & 1orskto

XPERIMENT

Decay: H — Invisible (4V) Phys. Lett. B 842 (2023) 137963 | arXiv:2301.10731

Search/branching ratio measurement. O; T o
Production: VBF, ZH, ttH, ggF 05 ETTL e
Data set: Run 2 (139 fb!) 07 Go13Tev, 1390 [eae

Combined with Run 1 (VBF only)
(4.7 fbrat+/s = 7 TeV, 20.3 fb at /s = 8 TeV)

* Primarily conducted as dark matter probe. _
* In the standard model extremely small branching - e e

95% CL upper limiton B, , ,,

o * . ~ 0 | - |
ratio, due to H = ZZ* - 4v: BR yy_1pyisible). ~0-1% A
N o
g 7I\Il| llllllllllll \|‘|‘||‘|‘7 2\ 7IIII|\\\I|III\IIIII\II\‘IIIII\T|
E 10-ATLAS - Rumicom. | E 10FRATEAS e JeteEr
o I }@13& 42167 ;t;b_1 1 o - {s=13TeV, 139 fo” );BETHES'T" AN
s=8TeV, 20. ' N N _
T Vs=13Tev, 139 Run 2 Gomb. 4 - Observed e Z( IET
. 0 8 [ ' N — m‘\ssT —]
Run 2: BR(H - Invisible) < 0.113 at95% CL . Observed — Run 12 Comb. 1 8 s VBF+E] 1
+0.031 - . . — Run2 Comb. |
(expected: 0.080Zy 055 I ] o |
Combination: BRy; _, 1yisipey < 0.107 at 95% CL 20 4l 20
(expected: 0.077+3:939 [
—] 2 [+ |
1o I 1o ]
o L 0 . o "t;c‘l‘;‘l i'r.l.‘l--.l‘\ll\‘IIIIII\\IIIII\
02 03 04 -02-01 0 0.1 0.2 0.3 0.4 05 0.6
B

H— inv BH—) inv 23
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Production: tH JHEP 10 (2025) 093 | | arXiv:2508.14695

Fiducial cross section and STXS measurement.
Decays: bb, WW*, ZZ*, t*t (Extra € in final states from t.)
Data set: Run 2 (140 fb1)

* Probe of Higgs Yukawa coupling to top quark = important
implications for radiative corrections to Higgs potential.

* Production at LHC via tHq, tWH (and ~3% of production via
s-channel, neglected here).

* Individual channe!s measured sepa.rately, but combined ATLAS (s = 13 TeV. 140 fo
value measured via simultaneous fit. — tot.
stat.
et (tot) (stat)
ATLAS e Expected + 26 +4.3 +3.5
Vs = 13 TeV, 140 b B Expected + 1o 2LSS -— 8.7 L3 -35
. —obseved 4 g(tH) = 13.9xSM
2LSS +2.6 +2.0 3L -1 L - 6.6 tgg igg
1 | =81 I58(stat. )25 (syst.)
o Signal signif: 2.80 He b6 - o - 5.9 55 is
H— bb o [ g '1"";3?_'3 """ 26
Combined - @ - . 3.3 26
Combined T TSI BRI I B SR SRR RN T BT S
Lo M 10 0 10 20 30 40 50

95% CL limit onpt_ Best-fit K
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XPERIMENT

Production: ttH arXiv:2510.23755
Fiducial cross section and STXS measurement. ATLAS __ e Y55 13TV, 140 b
. . . . HTotal Unc Stat only SM+Theory
Decays: Inclusive, muItlllepton final states. yl<25 Total Stat.
Data set: Run 2 (140 fb™) o < 120 Gev 078 om0
. : : Fe
Prqbe of H|gg§ Yulfawg coupling tp t.op quark 120 eV < o< 200 G ogs  om  0w
— important implications for radiative =P p=e= ' |
corrections to Higgs potential. P> 200 GeV - 119 9% 0%
40 1 2 3 4775 6 7
?/2"1:5138 EL:/I&:IZB fo-! ; Sun/ o>t
L jo0 M HoWW* mem Ho T H-ZZ* mEE_H- other ATLAS )I§= 1IE§ Tey: .1.40. fb
§ I~ Total Unc. Stat. only SM+Theory Total Stat.
T g 218801, , o 0390 5% 0%
5 3L0t, o 099 %3 oz '
£ olsst | e 072 0% 040 0 (ttH) s/ 0 (tEtH) 5y = 0.63 539
o Loz, . 0.54 0% 03 Signal signif: 3.30
* 2L2t o] 187 g o7
i aL o 042 0% 0%
Combined| |0.| ------ 0.63 jfg 31;
0 —2”“—1””0””1”“2““3““4I 5 HG”H?
ZESSOThad 3£0Thad 44 21551Thad 1£2Thad 2£2Thad
Channel G,/ oM
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Appendix

Extra details: H—= yy, H-=> ZZ*— 4¢

&
@TL ¥ TORONTO

Eur. Phys. J. C 84 (2024) 78 | |

Difference in luminosity due to ‘additional requirements to
remove data-taking periods with lower muon trigger
efficiency applied only to the H—ZZ—4l channel.’

Leptons

Muons pr>5 GeV, |n| <25
Electrons Et>7 GeV, |n| <247

Lepton selection and pairing

Lepton kinematics
Leading pair (m17)
Subleading pair (m134)

pr > 20,15,10 GeV
SFOC lepton pair with smallest |mz — mgg|
remaining SFOC lepton pair with smallest |mz — mg¢|

Event selection (at most one Higgs boson candidate per channel)

Mass requirements 50 GeV< myz < 106 GeV and mpreshold < m34 < 115 GeV
Lepton separation AR(¢;, ;) > 0.1

J /¥ veto m(¢;,€;) > 5 GeV for all SFOC lepton pairs

Impact parameter |do| /o (dy) <5 (3) for electrons (muons)

Mass window 105 GeV < myr < 160 GeV

Vertex selection )(2 /Ngor < 6 (9) for 4u (other channels)

If extra lepton with pt > 12 GeV  quadruplet with largest ME value

Final Signal Signal zzr Other

state SM (pre-fit) (post-fit) background  backgrounds Total Observed
4u 14.8+1.0 11.3+0.8 8.3+0.6 1.0+0.3 20.6+1.0 23

2e2u 11.1+0.8 85+0.6 6504 1.0£0.3 16.0+0.8 13

2u2e 70+1.3 54+1.0 32+0.6 09=+0.1 94+12 12
4e 74415 57+1.1 31+£0.7 0.8+02 9.6+14 9

Total 40.3 +3.8 309+2.9 21.1+£2.0 3.6x£0.7 55.6+44 57

Photons arXiv:2306.11379

Leading (sub-leading) p}.  pJ/myy > 0.35(0.25)
Pseudorapidity || < 2.47 and outside 1.37 < || < 1.52
Isolation Ejrw/E% < 0.05

Di-photon system

Mass window 105 GeV < my,, < 160 GeV ~HZZ

HzZ
AGqy /op
-0.1-0.08-0.06-0.04-0.02 0 0.02 0.04 0.06 0.08 0.1

IIIIIIIIIII'IIIIIIIIIIIIlllllllllllllll

Electron identification uncertainty corr 14
Muon isolation uncertainty

Luminosity

Muon momentum uncertainty

Electron identification uncertainty corr 13

Electron reconstruction uncertainty Total

Electron resolution ALL

Electron scale ALL

ZZ theoretical shape modelling

Electron identification uncertainty corr 11

Systematic error - 212mu Fake Bkg

Muon reconstruction uncertainty

Pile-up

Parton shower (ggF)

Electron identification uncertainty uncorr 2

Electron isolation uncertainty Total

Systematic error - 2I2e Fake Bkg

Statistic error - 212mu Fake Bkg

Higgs mass

Electron identification uncertainty corr 12

ATLAS —— hl

1 standard deviation
Vs=13.6TeV,29.0 fb™
HesZZ —sd [ Prefitimpact on A8} /ot
27 —.

I rPostiit Impact on AS!/a}i2Z

|I[II|IIII|IIlI|IIII|IIII|IIII|

-15 -1 -05 0 05 1 15
®- 6,)/A0 26
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XPERIMENT

Extra details: H — Z'Y arXiv:2306.11379

First measured in Run 2
Run 2 also has low mass dilepton measurement

Category Seq B Neg  wes [GeV ] Sc°/ \/ Ses + Beg Uncertainty source Au
Lepton 15411 754+ 28 70 44 0.17 _ : Expected Observed
VBET 15411 13404 3 3.8 0.92 Statistical uncertainty 0.68 0.65
VBEL 28420 279418 13 4.0 0.52 Systematic uncertainty 0.16 0.17
HRelpT-ceT 12408 6.6+ 0.9 9 39 0.43 Spurious signal (background modelling) 0.11 0.11
HRelpT-ceL 2.9 +2.1 53.9+ 1.8 61 4.0 0.39 QCD scale, PDF+as, parton shower 0.09 0.06
HRelpT-puT 2.4 +1.7 20.3 = 1.7 25 3.9 0.51 Branching ratio (H — Zy) 0.05 0.05
HRelpT-pul. 2.4 +1.7 56.5+ 1.7 61 4.1 0.32 Luminosity 0.03 0.03
LRelpT-eeT  8.9+6.2 231+ 6 240 3.8 0.57 Photon efficiency 0.02 0.03
LRelpT-eeM 29 +20 2562+ 19 2 587 4.1 0.56 Jet 0.02 0.07
LRelpT-eel 24 + 17 13 122 + 50 13074 4.5 0.21 Electron and photon energy scale and resolution 0.02 0.06
LRelpT-uuT 49+3.4 95 +4 107 3.9 0.49 Electron efficiency 0.02 0.02
LRelpT-upuM 34 £24 2527+ 19 2 583 4.1 0.67 Muon < 0.01 0.02
LRelpT-pul.  36+25 16844 +40 16642 4.4 0.28 Trigger <0.01 0.02
Inclusive 150110 35625+ 70 35480 4.0 1.81 Total 0.70 0.67
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Appendix

Extra d

Production mode

production categories

Particle-level

Binning in A¢¥

ggF 0-jet low ;p*T"

Nigts =0
= agH 0-jet
ggF 0-jet high pt™ss
P < 60GeV —
9g9H 1-jet low pif 9OF 1-jet low " MsS
60 < pif <120GeV
gyl 1-jet medium pff ggF 1-jet :
Niets = 120 < p# < 200GeV _
Jets T agH 1-jet high pff ggF 18t high ptomss
200 < pff < 300GeV ‘ SR —
ggH 1-jet very high ;«.‘rJ gF 1-jet very high i_,_w[r.ms
P > 300GeV . .
ggH 1-jet highest p! agF 1-jet highest i S
P < 200GeV -
ggH >2-jets low p.f." ggF >2-jets low p%?‘l'ﬂlss,
Nigts = 2
- acor I I N
Py = 200GeV -~
* S| quH >2]ets high pif GoF >2-ets high {5
as o0 (K N N RSN
VBF 1-jet low pi" ™%
Nigtg = 1
- EW gqH 1-jet VBF 1-jet medium pf M
VBF 1-jet high pf*™s®
S iy < WIEDY EW qqH >2ets VBF >2-ols
— low pil low m; | ow pEMES o
< 200 GeV X
= T T
= iz = HDEDY EW qqi >2-jets VEBF >2-jets )
% low p{ high m;; low p;r‘”"ss high m;;
z Ll ol
Ag: bin
P = 200GeV
VBF

mj; = 350 GeV

VBF >2-jets high py"™"® ‘

e

AgE bin

etails: HSWW* (ggF, VBF)

UNIVERSITY OF

TLAS TORONTO

EXPERIMENT

4
5

Eur. Phys. J. C 85 (2025) 1403 || arXiv:2504.07686

a tructed tel ATLAS Simulation
econsiiucted event classes 2 13 TeV, H — WW* — lufy
Signal regions Event class
££,miss
br < 10GeV Pur Nijets 2 2 Niets 2 2
0s¢ Nigis =0 Nies = 1 B .
Nigts =0 P Jets Jets ggF-enriched VBF-enriched
P8 > 10 GeV Two isolated, different-flavour (same-flavour) leptons with opposite charge
p.t;f’ > 22 GeV and pfi.‘ > 15 GeV
PEETISS ) GeV “ — ‘ Preselection mer > 10GeV (12GeV)
| composton o (Smiss > 4 and p&f > 40GeV)
As? bin calegory . A
60 < 5SS - 90 GeV 9F VB mpositon for Different-flavour leptons Different- or same-flavour leptons
=P different-flavour category
) Np.jes [pT > 20GeV] =0
120 < pfif-”"ss < 200 GeV ggF-like ) E;f"“ > 20 GeV ‘ Mmer <mz —25GeV
Background suppression Aper < 2.0rad Adee < 1.81ad -
200 < piME < 300 GeV mee < 55GeV mee < 55GeV mee < 70 GeV
AR“ > 0.6 ‘
£ miss A . VH orthogonality mjj; > 350GeV
Pt = 300GeV Niets = 1 Signal topolo A iss > 1.57 rad - . . 7
& POIOEY Pee miss Fail CJV or Fail OLV | Pass CJV and Pass OLV
££,miss
. pr < 200GeV
Event class
ggF-like Control region Niets =0 Njers = 1 ‘ Njets 2 2 ggF-enriched | Njets 2 2 VBF-enriched
DF channel preselection
P_zi_tamiss > 200GeV Np.jets (pr > 20GeV) =0
55 < myr < 100GeV my > 80 GeV my > 80GeV
ww Adpr <2.0rad mt > 110 GeV mty > 165 GeV N/A
E;"i“ > 20GeV mey < mz —25GeV
Adeemiss > 1.57rad V H orthogonality
st.miss AR > 0.6 Fail CJV or Fail OLV
Pr < 60GeV DF channel preselection
Nyjuis (p1 > 30GeV) = 1
" Npjets (20 < <30GevV) =1 ) Np.; >20GeV) =1
60 < p5T5S 190 GeV VBF-like b-jets ( pr ) Npjen (20 < pr < 30GeV) =0 bojets (PT )
T " mee < 100 GeV/ mep < 100GeV mep < 55GeV mge < 70 GeV
. o Op quar EMss 5 20 GeV Mer < mz —25GV Mer < mz —25GeV Moy <z —25GeV
TS > 120 GeV o — Aer <2.01ad Agec < 1.81ad -
Adeemiss > 1.57rad V H orthogonality mjj > 350GeV
ARpp > 0.6 Fail CJV or Fail OLV Pass CJV and Pass OLV
350 < my; < 700 GeV -
DF channel preselection
) Nipjes (p1 > 20 GeV) = 0
£4.miss _ _
Pr < 200GeV Z)y N/A Mo > myz —25GeV mo —mz| <25GeV
mee < 80GeV mee < 55GeV mge < 70 GeV
V H orthogonality mjj = 350GeV
;= 700 GeV VBF-like Fail CJV or Fail OLV Pass CJV and Pass OLV
SF channel preselection
Nip.jers (Pr > 20GeV) =0
2y — celu N/A |my = mz| < 15GeV
12 miss - Aggr < 1.8 rad
P Z 200 GeV b VH orthogonality mj; >350GeV
1my; > 350 GeV ata Fail CJV or Fail OLV Pass CJV and Pass OLV
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Extra details: HoWW* (VH) JHEP 08 (2025) 034] | arXiv:2503.19420

o X By_ww- [fb]

- Stage 1.2 = V(— leptons) H
py scheme (Jyu| < 2.5) STXS scheme
p‘T’ interval [GeV] Value | Stat. unc. | Syst. unc. SM || STXS category [p‘T’ and m; in GeV] | Value | Stat. unc. | Syst. unc. SM [ I ]
VH (0 < py < 75) 270 T 0 | 22040 || evH (0 < py < 75) 0 ey £10 | 463+18 q7 — WH | | qd — ZH | | 99 — ZH |
VH (75 < py < 150) 180 o B0 | 15134 || evH (75 < pY < 150) 26 2 128912 Py
VH (150 < py < 250) 18 = HT | 50£15 || evH (pY = 150) 5 +6 +4 | 115+0.5 0
VH (py = 250) 1 2 A 14+4 || £6H(0 < pY <75) 62 2 2 2ars17
CEH (75 < pY < 150) 35 o 1187415 75
CEH (pY = 150) 2| 2w Toay | 8710
GqH (60 < mj; < 120) 110 ) 60 | 91.8+3.3 150 _
250
Fit results for the STXS scheme 400
Normalisation factors (P5TXS conegory ¥ Bri—oww )/ (P55 category X Bri—ww- Jsm o | O-jet _1-et >2-et] | O-jet _1-jet > 2-jet]
Parameter Fit result | STXS category Fit result | Sat. unc. | Syst. unc.
Top 0.9°%3 || &vH,0 < p¥ < 75GeV 0.0%% e £0.3 e STXS categorization scheme reduced due
Z+jet: 08512 || fvH 75 < pY < 150GeV 0.9 +0.8 i i icti mi :
o ] | e e Sy 01 -0 to statistical limitations.
Fooz || YRy 2 5 Y -0.5 -3 ° Wi ; O L
Wz (s820) | 11407 | £0H.0 < p¥ < 75GeV 26050 [ o 04 No splitting by jet multiplicity.
WZ0det | 1.004£0.06 | £6H,75 < pY < 150GeV | 9410 w03 +04 * No splitting by gg/qq—>ZH
- s, #i 3 0.2
WZ =1-jets 088 -I.l..ll; e, p."; = 150 GeV =27 n.{ﬁzu-: ﬂ.ml.u tﬂ.nqu.r
WIWW 2.2407 | ggqH, 60 < m;; < 120GeV .24 £0.9 o
=06 ] -1.1 ={hb . +0.08 +0.06
77 0.99 +0.03 o(WH)xB R o wwey: 0.14Z6707 (stat.)Zgos(syst.) pb

SM: 6(WH)XBR y; , ywy=: 0.294%3:005 pb
0(ZH)XBR 4y |, wy: 0.3120:03(stat. ) X503 (syst.) pb
SM: 6(ZH)XBR 4, ww: 0.190 ¥3:003 pb
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XPERIME

Extra details: H - tT JHEP 03 (2025) 010 | | arXiv:2407.16320

STXS & Unfolded Fiducial Differential cross section measurements.
Production: ggF, VBF, VH, ttH
Data set: Run 2 (140 fb1) | | ThadTha

Per Channel
Object counting Ne=1,N,=1,N¢,,, =0 Neju =1, Nep = 1 Neju =0, Ny =2

pT cut e/u: prcut10to 27.3 GeV e/u : pr cut 27.0 to 27.3 GeV,

UFD megsurement also performed: Agnostic to Kinematics N 5y — 25 Gev mr < T0GeV

production mode, corrected for detector 30 < me, < 100GeV

effects/efficiencies (unfolding). Angular | ARey <2.0,|Aneu| < 1.5 | ARpryy, < 2.5, [Anz,,| < 1.5 0.6 < ARryrin < 25
|A7}Ttru|h7trmh| < 15

Bins: xiandxy | 0.1<x; <1.0,01 <x2<1.0] 0.1 <x; <1401 <x<1.2|01<x3<14,0.1<x,<1.4

pr(io) [GV] | pY 1G] | Ag;™ | Ag™ v i [GeV)

Binl| [40,95] [0,110] | [-7,-7/2] A¢“‘g“‘°"‘<o& pT<200

. ymmon selection leading jet pp > 40 GeV, sub-leading jet pt > 30 GeV
. ~ 91gne E™ss > 20 GeV

B?n : [95,130] | [110,130] | [=n/2,0] %1 ed >0& p T <20 Opposite ch;frge of T-decay products

Bin3 | [130,180] | [150,200] | [0,7/2] A¢ T0& pT > 200 m;; > 600GeV, |An;;| > 3.4, pr(jj) > 30GeV

n(jo) xn(j1) <0
lepton centrality: visible decay products of the t-leptons between VBF jets

pr(Hjj) < 50 GeV

Bind | [180,500] | [200,550] | [7/2.7] qf‘g““' 0& pH > 200

30
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Appendix ATLAS & rovonto

EXPERIMENT

Extra details: H — |J.+|1 Phys. Rev. Lett. 135 (2025) 231802 | | arXiv:2507.03595

Category Data S B S/NB  S/B [%] Selection

II:H—High. 12 1.920.7 15.5£2.3 0.49 125 Common preselection Two olfg(l)r;}?gcl‘ljzigexmuons
ttH-Medium 117  39+1.4 115+7 0.36 3.4 Muons: |5| < 2.5, pkd > 27 GeV, psiblead 5 15GeV
VH4L 1T 0.78+0.29 122+1.8  0.22 6.4 T T

VH3L-High 25  1.4+05 17.4+29 033 8.0 Fit region My = 110 —160 GeV
VH3L-Medium 143 37+1.4 136+ 10 0.31 2.7 Tets pr >25GeV and || < 2.4
VH2L-High 19 1.0+04 18.3+29 0.23 5.3 or with pr > 30GeV and 2.4 < || < 4.5
VH2L-Medium 30 0.38+0.14 31.7+3.1 0.07 1.2 pr > 25GeV and |n| < 2.4

VBF High 9 43+1.6 10.5+1.8 1.34 41.2 b-tagged jets or with py > 30GeV and 2.4 < |5| < 2.5
VBF Medium 28 5.3+£2.0 25.8+2.7 1.04 20.5 Tagging efficiency working point of 85%
VBF Low 69 7.2+2.7 62+4 0.91 11.6 17H categories At least one b-jet

VBF Very Low 217 1T+4 225+8 0.76 5.1 V H 4-lepton category Exactly two additional e or g with pr > 8 GeV,5GeV (u) /7 GeV (e), no b-jets
2-jet High 1399 31+12 1367+25 0.84 2.3 VH 3-lepton categories Exactly one additional e or u with pt > 15 GeV, no b-jets
2-jet Medium 5657 69 +26 5560+ 50 0.92 1.2 V H 2-lepton categories No additional lepton, no b-jets, EJ"* > 120 GeV
2-jet Low 17684 110+40 1730070 0.87 0.7 VBF and ggF categories No additional lepton, no b-jets, Ef"* < 120 GeV
2-jet Very Low 35147 11040 35160+ 140  0.59 0.3

1-jet High 708 17+6 710+ 16 0.65 2.4

1-jet Medium 7166 80+ 30 7140+70 0.95 I.1

1-jet Low 31761  180+70 31510+ 120  1.00 0.6

1-jet Very Low 73578  200+80 73330+200 0.75 0.3

0-jet High 19445  120+50 19260 + 90 0.89 0.6

0-jet Medium 50742 200+80 50830+ 190  0.90 0.4

0-jet Low 94032 240+90 93770+£210  0.78 0.3

0-jet Very Low 136762 170+60 136510290  0.47 0.1
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XPERIMENT

Extra details: H — bB, H — cc (VBF) arXiv:2511.21911

VBF candidate jets selection Source of uncertainty a ( pCE) a ( ybb)
I pr>75GeV and || < 3.2 Total 13 0.53
J pr > 75 GeV and || < 4.5 Statistical 12 0.45
mij > 1200 GeV Data statistical 8.7 0.32
Adj; 2 et
A1 < Non-res. bkgd normalization 4.9 0.19
An;i >4
147551 Non-res. bkgd shape 4.6 0.20
In case of multiple jets satisfying these criteria, the pair maximizing m;; is selected Non-res bkg d residual unc ertainty 1.4 0.05
Higgs jets selection Other Higgs signal normalization 0.3 0.01
Jn1 pr > 20 GeV and || < 2.5 (and not selected as VBF jet) Systematic 6.5 0.28
Jn2 pt > 20 GeV and || < 2.5 (and not selected as VBF jet) Non-res bkgd bias uncertainty 5.8 0.19
A, i <2 . ; :
1AG Simulation sample sizes 3.4 0.21
i > 150 GeV .
i’T-Mih L N NP o e Experimental 1.8 0.18
n case ol multiple jets satistying these criteria, the pair maximizing pr j, j, 18 selecte
Jet 1.8 0.18
Vet .
£ Flavor tagging 0.3 0.01
Events with one or more isolated electrons or muons are rejected Tri gger 0.3 0.02
Flavor tagging Other 0.06 0.02
H — bb channel | jj; and jj» are b-tagged with 77% b-tagging efficiency V+ _] ets and #7 background estimate 0.7 0.03
H — c¢ channel | jj;and jj» are not b-tagged and are c-tagged with 50% c-tagging efficiency Si gnal theory 0.8 0.04

New trigger exploits large invariant mass and rapidity separation of two forward jets in

VBF, achieves higher H— bb efficiency, better discrimination for H— cc. .
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Appendix

Extra details: H— bb, H — ¢t (VH)

SATLAS

@
% TORONTO

JHEP 04 (2025) 075] | arXiv:2410.19611

Signal and

Control Regions

P NN NNNNAAAAAAAAAAAAAAAAAAAAAAA_AAAAAAAAA_AA.A____._._._._._._.—.__——

A
Flavour tagging
Hcc |A|TLIA|||\I|||\\|||||\||||||\||||\
. . s : : : : : 7 — Observed
>1 tight c-tag 2 jets 3jets > 4 jets 2 jets 3 jets > 4 jets 2 jets 3 jets > 4 jets {5213 TeV. 140 & --- Expected
= : ~ [ Expected * 1o
Lepton flavourey | = Topencr Top e CR Top ey CR Top ey CR Top ey CR Top e CR VH, H — bb/ct [ Expected + 26
2 jets 3 jets >4 jets 2 jets 3 jets >4 jets 2 jets 3jets > 4 jets Olepton | TR T
i Exp.=17xSM
1notag |° oh i L &5 Obs.= 14x SM
1loose c-tag | CR CR CR CR CR CR flepton | TR
(CLN tag) Exp.= 17x SM
& CR CR CR CR CR CR Obs.= 21x SM
- : . " : ) : : - 2 lepton
2 jets 3jets > 4 jets 2 jets 3 jets > 4 jets 2 jets 3jets > 4 jets Exp.= 18x SM
iy SR SR SR SR Obs.= 22x SM
1 no c-tag = High AR CR High AR CR High AR CR HighARCR | e ..
1 tight c-tag | SR SR SR SR SR SR Combination
(C1N tag) ~| HighARCR | High ARCR High ARCR | High ARCR High ARCR | High ARCR g’éps;_ 1112155%
i SR SR SR SR SR SR . [ T
N High ARCR High AR CR High AR CR High AR CR High AR CR High AR CR 0 5 15 20 25 30 35
. - . : : . 95% CL limiton p
3 jets jets > 4 jets jets jets >4 jets jets jets >4 jets C
1 loose c-tag 2 jet 3 jet 4 jet 2 jet 3 jet 4 jet 2 jet 3 jet 4 jet VH(cT)
i % iy SR SR SR SR
1 t;ghéc ttag) o High ARCR1 | High ARCR High ARCR ' | High ARCR 1
T! a s e
L1ag = SR SR SR SR SR SR 1Note: High AR CR split into 1 loose c-tag + 1
+ ™ HighARCR1 | High ARCR1 High ARCR' | High ARCR 1 High ARCR ' | High ARCR 1 tight c-tag and 2 tight c-tag regions
2tightc-tag | SR SR SR SR SR SR
(C1Cr tag) | High AR CR 1 High AR CR 1 High AR CR 1 High AR CR 1 High AR CR 1 High AR CR 1 2 Note: 4+jets in 2-lepton, =4 jets everywhere else
Common Top CR
. 2 jets 3 jets | 4 jets 2 jets 3 jets ] 4 jets 2 jets [ 3jets | 4 jets
1 tightc-tag |
1 b-tag ‘ S Top(be) CR Top(bc) CR Top(bc) CR Top(bc) CR ‘ Top(bc) CR ‘ Top(bc) CR
(BCrtag) | |, ' |
‘ +—| Top(bc)CR Top(bc) CR Top(bc) CR Top(bc) CR Top(bc) CR Top(bc) CR
Resolved Hbb Boosted Hbb
2 jets 3 jets >4 jets ? 2 jets 3jets >4 jets ? 2 jets 3 jets >4jets? \" ("
g = = = : : SR SR
] SR SR SR SR SR SR =
High AR CR High AR CR High AR CR High AR CR High AR CR High AR CR Top CR Top CR
2 b-tag
Low AR CR Low AR CR Low AR CR Low AR CR Low AR CR Low AR CR SR SR
(BB tag) = SR SR SR SR SR SR —
High AR CR High AR CR High AR CR High AR CR High AR CR High AR CR Top CR Top CR
-
& SR SR SR SR SR SR SR SR SR & SR SR
High AR CR High AR CR High AR CR High AR CR High AR CR High AR CR High AR CR High AR CR High AR CR
75 GeV 150 GeV 250 GeV 400 GeV 600 GeV py 33
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Appendix SATLAS &rsistto

EXPERIMENT

Extra details: H — bb, H — cc (VH) JHEP 04 (2025) 075 | arXiv:2410.19611
p¥ region Num. jets | SR H — bb H — cc Total bkg. Data

BB 180 + 30 0.14 =+ 0.76 | 10030 += 90 10138

2 CtN 89 + 1.5 6 += 33 58050 + 210 || 58484

CtC 40 + 0.6 3 + 17 7370 + 70 7353

150-250 GeVv BB || 111 = 20 | 01 + 05 | 16630 + 110 | 16700

3 CtN 41 + 0.8 3 + 16 31730 + 150 || 31527

CrC 26 £+ 0.5 2 += 10 7690 += 70 7688

E ield 4 BB 47 + 11 0.1 =+ 0.3 21330 + 130 || 21279
ventyields BB || 41 = 7 003 = 016] 750 = 20 | 822
2 CtN 19 + 0.3 1 £+ 8 5840 + 50 5852

50-400 GeV CrC 1.2 + 02 1 £ 5 7713 + 16 760

(> 250 GeV) BB 26 + 4 002 += 0.12 1180 =+ 30 1195

3 CtN 09 =+ 0.18 0.8 + 42 4130 + 40 4148

CC1l 069 + 012] 05 =+ 28 1039 + 18 1063

4 BB 14 + 3 0.02 =+ 0.09 1630 = 30 1631

400-600 GeV - BB 18 =+ 3 02 + 1.0 1030 + 30 1025

>600 GeV - BB 3.1 = 0.5 0.04 =+ 0.19 161 + 8 162
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Appendix SATLAS &aioiio

XPERIMENT

Extra details: tH production JHEP 10 (2025) 093 | arXiv:2508.14695

Post-fit 2£ SS channel

Fiducial cross section and STXS measurement.

2 Process | SR CR(ugyp) CR(eyp)  CR(eyy,)  CR(TW)
Decays: bb, WW*, ZZ*, T+, with extra ¢ final state. iH 2549 53220 2158 067:030 24209
(WH 0.7 +0.4 1.6+0.7 73+£32  013£007 32114
Data set: Run 2 (140 fb'l) T 13£6 47218 157 022017  29%19
e 26434 - 50+ 60 07409 0.5+0.7
€ conv 38+3.1 - 98 + 35 58+15 34+16
other mis-id leptons 4+4 1511 38 +£25 33428 32421
= €ChargeFli 80+1.8 - 210£50 36+10 42+1.0
H — bb channel woe 150424 4115 178 £17 57106 144+ 13
Prefit Postfit iz 37406 79+13 3746 1.07£020  15.1+2.1
- . it 24404 73409 30 +4 078+0.11 13.5+19
Process SR CR@t+ 2 1) SR CR(1t+ > 10) 1Zq 141219 3905  221+20  0.68+0.09  1.03+0.17
v s s ews oele e
others . . . K . . . . . .
tWH 34£2.0 14+38 28+20 110+ 80 4-tops 0.043£0014 0.050=£0.015 055+0.15 0.017£0.007 0.85+0.24
tt+ > 1b 6800+ 1100 20100+ 2600 8100 £ 1000 25600 + 1900
i+ > e 4000+2400 110006000 | 3900+ 1500 10200 + 3300 Total M8 138 1 762+27 10910 202+ 12
r=1c Data 101 137 756 110 200
tt+ = 0 light | 19300 £3300 23100+3500 | 18500+ 1100 23300 +2100
€/ Upnies 1700 + 500 1600 + 500 1700 + 500 1600 + 500 Post-fit 3¢ channel
W 20.1+3.0 134+ 19 202+29 133+ 19 Process | SR CR(upp) CR(egp) CR(eyyy,)  CRUTW)
ttH 120+ 15 68370 120+ 15 68370 tHg 1244 2009 13405  020£009 22409
1z 68+9 340+40 68+9 340£40 (WH 23409 2.0+0.9 12+0.5 0.15 +0.07 52422
tZg 69+7 204+1.9 69+6 204+1.9 My 8+4 77+18 3.0£15 0.07 +0.09 9+6
tWZ 0.20+£0.10 0.9+0.5 0.20+0.11 0.9+0.5 eHR 8+4 3.8+29 68 + 14 0.22 £0.08 10+6
Wt channel 970 + 260 1500 + 500 970 + 250 1600 + 500 efﬁnv e gé + i; 13 i;‘ 1; ig 11(1) * (5) o gi ;1
_ Other mis-1 ep ons O L + + AVE--RUR =+
t-channel 1070 + 180 350+ 120 1060 + 160 350+ 120 AW 83413 15.0% 1.6 93+12 20%04 131512
s-channel 43+8 40+ 11 2£7 39+10 Wz 09+05  15£07  09+05  062£033  3.6+19
W + jets 740 £310 900 + 400 750 £ 300 890 + 350 17 142+£20 155£23 84+13 46+09 38+5
7 + jets 140 + 50 100 + 40 140 + 50 100 + 40 iTH 77410  7.6+1.0 47+07 048+014 214428
VvV 48 + 25 70 + 40 41 +22 63 + 33 tZq 107+1.2 93+1.1 49+0.6 1.74 +£0.32 6.0+0.7
. tW 1.1+£07 514 40+27 0.9+0.7 14+1.1
ORther Higgs oogigm 221%3 003i304 giiTS 174% 10+4 21+6 10.6 +3.4 42+13 11+4
are top Vo LU =+ 1 VO EU Al others 023+008 043+0.12 0.15+0.05 0.037+0011  09+04
Total 35000 + 5000 60000 + 8000 35870 + 210 65000 + 340 4-tops 0.14+0.04 0.15+£0.05 0.087+£0.026 0.035+0.012 1.7+£0.5
Data 35869 65002 35869 65002 Total 90+7 177 +13 135+ 11 27+5 260+ 11
Data 90 175 134 26 268 35
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Appendix

Extra details: ttH

&
@s Ikhﬂé ! TORONTO

arXiv:2510.23755

Fiducial cross section and STXS measurement.
Decays: Multilepton final states.
Data set: Run 2 (140 fb1)

205507,,4 and 3€07,,4 channels 4/ channel
Region 3VV 3t Z 3IntC, 20tt(e)py,, 20tt(e)pr, 1 3 pHF | 3/eLF
3{MatC 2068 (p)ras, s 2088 (pt) ar_ 7 3¢ e HF
20t(e) g, a0 2006(1) ar, 0t
Lepton requirement 3 ppe” 2058 :F,ui,ui ,uj:,u:':e:':
pFete®
Lepton definition (Lor L'y M, M) | (L,M,M) | (T, M.,) or (M, T) or (M., M,,) L
Lepton pp [GeV] (10, 15, 15) (15, 15) (10,10,10)
m3Y, —my| [GeV] < 10 > 10 - - <10
(Mg — my| [GeV] > 10 < 10 - - > 15
mer(£o, B [GeV] - < 250 for TM.,, and M., T pairs -
EF™ [GeV] - - - <20
Niets 2or 3 >4 - >2 >1
Nb-jets 1 585% >1 b85% 0 585% 1 b85% >1 585% 0 b85%
Thad-vis candidates 0 0 -
3007,,q channel veto - - Yes
Region split - internal, sub-leading e/u x Pq:,ui,ui -
material (TM,., M..T, M. M.,) pFetet

STXS bin oy 0] | o™ [fb]
pr < 120 GeV 2317158 | 29773
120 < pi <200 GeV | 1078 | 12719,
P > 200 GeV 923 7743

ATLAS __  Vs=13TeV,! 140 fb'
HTotaI Unc Stat. only SM+Theory

ly |<2.5 Total Stat.
Pt < 120 GeV o] 0.78 0w loa%
120 GeV <p" <200 GeV |  feee] 0.08 0% os
pi'> 200 GeV o 119 Go 0%

-1 0 1 2 3 4 5 6 7

Gy / oM
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Appendix SATLAS & raronio
K-framework arXiv:2207.00092
Parametrizing o * BR measurements in terms of multiplicative — «,| ' ——- ' ' '
coupling strength modifiers, K. - | ATLAS Run o .

Cross sections: k3 = % Decays: k3 = % ol I S—— Leptons Quarks_ |
Op I'p - ve [y, v ][v ] < -
. . Kp| -t - [N - | s [N
Ie: Standard mOdE|: KV — KZ — KW — Kf — 1, but <1 In SM B Force carriers Higgs boson |
R K ——
extensions. i EIEAEaa (-]
. K,| ———————— A —
Best-fit values: x, = 1.035 £ 0.031, kr = 0.95 £ 0.05 e - |
" EE——— —— K .1__. —e— B, =8,=0
. ¢ 1'255_ AITLAS IPr\elimlinary | ;I Stﬁii';'lffﬁﬁi‘ef:“ B 9 i S -®- B, free,B,20,k,s1 |
Measurement contains la rge 1.20 [ ¥s=13TeV,36.1- 140 o’ s Ooservd 6% L = K, e —— SM prediction
COI’I’E|atIOn (39%) between KV 1.15; :)“H==1622i/-59 GeV, |y, <25 ZZZZiEiEﬁﬁ{ﬁﬂggifggt : i Parameter value not allowed |
and xr because of vector boson  1.10- 1fzr| e
decays in ggF production 1055 = 0.8 1 1.2 1.4 1.6
measurements. 1000 E - |6§°/ﬁ’ cL '”tl‘*’f’a'
095 [ 4By [ 1
0.90- T By e i
0.85- | | ! ! ! | | I £ 0 | O|O5 IOI'I II 0|‘|5 ‘0|2I
0.94 0.96 0.98 1.00 1.02 1.04 1.06 1.08 | ) ) )
p 95% CL limit
"4
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