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« ICHEP2020 &£ D. YouTube TEHBEHRESNZET
« https://www.youtube.com/channel/UCOkHQDcOoETbhy92G51IM5 w/videos
ATLAS Highlight

e https://indico.cern.ch/event/868940/contributions/3905674/attachments/2077990/3501041/ICH
EF AILAS Highlights JakKobs.paT

CMS Highlight

e https://indico.cern.c hjg ent/868940/contributions/3905676/attachments/2084164/3501074/CM
onighlignts ICHEFZ0Z0U V4&.paT

Higgs summary

e https://indico.cern.ch/event/868940/contributions/3905681 /attachments/2084287/3501274/ICH
EFPZ0Z0 HiggslFlenary AlLAsSandCUIVio DeliveredvVersion.pdTt

Exotics summary

e https://indico.cern.ch/event/868940/contributions/3905702/attachments/2084/83/3502244/ICH
e Z0Z0 Cavaliere Tinal.par

« ATLAS RRARERF E &

e https://twiki.cern.ch/twiki/bin/view/AtlasPublic

* CMS RFHfERI &

e http://cms-results.web.cern.ch/cms-results/public-results/publications/CMS/index.html
« http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/CMS/index.html
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic
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Higgs - = 2 —7A VFIIESDRIE
« |ICHEP 2020 O#5EE

« ATLAS : },t ] c (expectation = 1.7c) for 125.09 GeV Higgs

2 o, 2.
CI\/IS =1.2 4, 3. (expectatlon = 2.bo) for 125.38 GeV Higgs

. R x (ES4EE) =& DREIEE ATLAS / CMS TR,
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LHC Ic& 7% Higgs OBZAEDFHE

- Simplified Template Cross-Sections (STXS) HIZE
« STXS bin/region & & O IETERITE (XTI
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LHC Ic& 175 Hi

" STXS Stage 1.27
EMEEN B binning

« Total 44 bins (C 7348
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« 1w MNEE
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\ = 73 N
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- gg — H (1-jet, 60 < p¥ < 120 GeV)
- gg — H (1-jet, 120 < p¥ < 200GeV)

- gg — H (= 2-jets, mj; < 350GeV, 0 < p# < 60GeV)

60 < pf < 120GeV |-+ g

g — H (2 2-jets, m;; < 350GeV, 60 < p¥ < 120GeV)
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- gg — H (2 2-jets, 350 < m; < 100GeV, p// > 25GeV)

T

88 — H (= 2-jets, m;; > 700GeV, pii/ < 25GeV)
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T
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99’ — Hqq' (= 2-jets, m;; > 700 GeV, p¥ > 200GeV)
qq — Hetv (pY <75GeV)
qq — Hev (75 < pY < 150GeV)
qq — Hev (150 < pY < 250GeV, 0-jet)
qq — Hev (150 < pY < 250GeV, 1-jet)
qq — Hev (pY > 250GeV)
qq — Het (pY < 75GeV)
qq — HEE (75 < pY¥ < 150GeV)
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SM & @D compatibility = 86%
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29 (STXS bins) + 2 (BF ratio modifiers)
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Tau CP I MVA AHQZTH

Table 4: Input variables to the MVA discriminants for the 7,7y, and 7,7}, channel. For all
variables only the visible decay products of the T leptons are implied, except for the 7,7}, and
Ty, T, Mass, for which the SVFIT algorithm is used.

Observable T, Th  ThTh
pr of leading 7, or T, v

pr of (trailing) T}, for 7, 7y, (7,,Ty) channel v X
pr of visible di-t v v
pr of di-T,, + pmiss X v
pr of j + Ty, + Py VA
Visible di-T mass v v
T, Ty OF T, T, Mass (using SVFIT) v v
Leading jet p v v
Trailing jet pr v X
Jet multiplicity v v
Dijet invariant mass v v
Dijet pr v X
Dijet |Ay| v X
p$iss v v
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H->uu Categorization MVA - 1
e CMS
« VBF DNN:
« FIRANEH
» Dimuon %: M,,, o(M,), pT(up), Y. dcs: Ocs
+ Dijet %: 3-vector of j1, j2, M;;, An;

« Dimuon % & Dijet ZOFED. Rapidity tHE. pT /A7 X
- Soft jet DIE#ER (hadronic jets in the rapidity gap of two jets)

« ATLAS
 VBF BDT:
« FRANER
+ Dimuon 3&: pT(u), Y., 6°

- Dijet %&: pr, n of j1,j2, My, Any, pr(i)), ¥ Track multiplicity of jets (/g tagging)
« Missing ET, HT
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H->uu Categorization MVA - 2

« CMS

« ggH BDT

« TRANEH (VBF &IEHE WV Mup & EEERH D% EIR)
* Dimuon RD1E#: pT(uw), Y. dcs. Ocs
- Jet BERDIEER: Leading jet pr, 1

«ATLAS

« ggH BDT
« FIRANZEH
+ Dimuon 3&: pT(u), Y., 6°

- Jet %:
(1-jet bin) leading jet @ pT, eta, Ny ook + Dimuon ¥ A7 L EDHRAEA
(2-jet bin) VBF &R UZ#
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H>g9g ODANZHFT EHD

STXS regions

Multi-class BDT

STXS regions

Binary BDT

g9 — H

/ /
qq — Hqq

qq — Hlv

qq — H

tH

di-photon pr and absolute rapidity;
di-jet pp, mass, Ay, A¢, An between the 2 jets;
pr, mass of vy + j and vy + jj,

Ay, A¢ between v+ and jj,
minimum AR between jets and photons,
mass of the sum of all jets;
di-lepton pr, di-e or di-p mass,

Ev}niss, pr of lepton + E‘»Trniss;
pr, 1, ¢, mass of top candidates;
Number of jets, barrel jets (|| < 2.5), b-jets and leptons;
leading jet py, sum py of all jets
> ET, Ezrniss significance;

Average interaction per crossing, number of primary vertices

Multi-class BDT variables, and
A¢, An between the 2 photons (Ad.,, A1y, );
Number of electrons and muons;

ET"° ST ET, ET"* significance, and

individual .
STXS regions from ET"** azimuthal angle computed from hardest vertex;
gg — H or
qq — Hqqd' vy Pr projected to its thrust axis (pJq );
Half difference between di-photon 7 and sum 7 of leading 2 jets (nZEpp);
* T—|Ad.. | 2, An
¢y = tan(——5"1)4/ 1 — tanh™ (—5*)
cosf)., = | (E”1+p21)-(E”2—p22);(E”1 —pl; )(E™24p32)
mo 4y (m2 L+ ()P
Pr/My~, N, ¢ of 2 leading photons;
WH )
STXS regions pr, M, ® of 2 leading leptons;
combined ) ) .
ET"%, E"° significance, ET"*° azimuthal angle;
Whether or not the ET" 5 built from di-photon vertex is
ZH larger than that built from the hardest vertex
STXS regions by more than 30 GeV;
combined
di-lepton mass, and transverse mass of lepton + E7"*°
pr, N, ¢ of 2 leading photons;
teH pT, 1, ¢ and B-tagging scores of 6 leading jets;
STXS regions
bined i i i
combine E1"*°) ET"° significance, ET"°° azimuthal angle;
Top reconstruction BDT scores
tWH, tHqgb
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. ATLAS dihiggs &%

Channel L [fb-1] Production Decay Reference

bbbb 36 ggF +risoo<;:?§d JHEP 01 (2019) 030
bbbb 127 VBF resolved JHEP 07 (2020) 108
bbWW->bblvaq 36 goF :‘;?(l‘;fg y JHEP 04 (2019) 092
bb(WW/ZZ/tT)->bblviv 139 ggF resolved Phys. Lett, B 801 (2020) 135145
bbtt 36 ggF resolved Phys. Rev. Lett. 121 (2018) 191801
bbtt 139 ggF boosted arXiv:2007.14811
WWWW->Iviv(lvlv / Ivaq / qqqq) 36 ggF resolved JHEP 05 (2019) 124
bbyy 36 ggF resolved JHEP 11 (2018) 040
YYWW->yylvjj 36 ggF resolved Eur. Phys. J. C 78 (2018) 1007
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