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Month in Year

CMS: excellent reconstruction of secondary vertices in the inner tracker, fast response and
excellent energy and time resolution of ECAL
ATLAS: segmented ECAL/HCAL, air core and standalone tracking in a large muon system
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ATLAS and CMS have greatly intensified the search program for signs of
physics beyond the SM exploiting the increase in energy (8 = 13 TeV) and
data from LHC Run-2 (2015->now) engaging the problem from several sides:
Higgs precision measurements, search for additional Higgs bosons, direct
search for new particles not necessarily related to the Higgs.
This presentation is a selection of the most recent results on

* higgs(125) production and decays:
4 tth, Vh(Z)
d h—=>bb, cc, 1t

e BSM Higgs searches

e SUSY and Exotics searches

NOTE: A full updated list of results from ATLAS and CMS experiments, with details on each analysis, are available here:
ATLAS Public Results: https://twiki.cern.ch/twiki/bin/view/AtlasPublic/WebHome
CMS Public Results: http://cms-results.web.cern.ch/cms-results/public-results/publications/

F. Malek — LPSC Grenoble 3
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SM higgs(125 GeV) =P
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h(125) decay
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SM higgs(125 GeV) =P
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h(125) decay
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tth(125)/ttV

—

ATLAS: 7 final states, categorized by the number and flavor of
charged-lepton candidates: eight signal and four control regions
- a BDT s trained in the Z-enriched category to further
discriminate the signal from the t tZ background.

Number of Thaa
4+

3F+1Thad

1 2 3 4
Number of light leptons

The best fit for the ttH production cross section is
o(ttH)=790+230-210 fb, in agreement with the
SMprediction of 507+35-50 fb.

Combined 2015+2016 and all ttH =2 bb, yy, ZZ+x->48
- Observed (expected) significance of 4.2 ¢ (3.8 o).

F. Malek — LPSC Grenoble

ATLAS:HIGG-2017-02; HIGG-2017-03
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ATLAS tth(125)/ttV

EXPERIMENT

CMS: Higgs 2>WWsx, ZZx or 7

* requiring two same-sign leptons
or at least 3 leptons, 4 leptons

* 3 more final states from CMS-
PAS-HIG-17-003 with tau leptons

Combined 2015+2016:
observed (expected) best fit tth yield is obtained
with a significance of 3.30 (2.50).

The top section summarises the ATLAS
andCMS combined analysis of the Run 1
data, which exhibit a 2.3 standard-
deviation excess above the SM prediction

lower section shows the latest CMS
resultsfrom Run 2. Results that include
the full 2016 Data are indicated in orange.

F. Malek — LPSC Grenoble
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CMS-PAS-HIG-17-004; CMS-PAS-HIG-17-003
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ATLAS

Vh ( 125)/VZ —_> bb ATLAS: JHEP 12 (2017) 024;

CMS:arXiv:1709.07497
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CMS: Reconstruction of h(125) = two b-tagged jets; Reconstruction of the leptonic decay modes of the vector boson

+I Data l i
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Uncertainty
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https://link.springer.com/article/10.1007/JHEP12(2017)024
http://arxiv.org/abs/1709.07497

2016 LHC flagship result : h(125) ->tt  EFZ=
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CMS:arXiv:1708.00373
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http://arxiv.org/abs/1708.00373
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ATLAS-CONF-2017-078

Analysis:
—> In 4 categories: 2 P2 regions + number

of c-tags in leading jets (1 or 2).
- m,.: dijet system with 2 highest p; jets

- ATLAS Preliminary + Daia

3001 y5- 13 Tev, 36.1 b e it
[ 2 c-tags, pf > 150 GeV I ZH(bb)

250

Events / 10 GeV

— ZH(cT) (1000xSM)

60 80 100 120 140 160 180 200

0
4
2
.0
8
6

Data/Bkgd.
OO — ——

'
e by b b b b e

60 80 100 120 140 160 180 200
m, [GeV]

For the first time: Vh(125) —>cc =P

Events / 10 GeV

Data/Bkgd.
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T rrTr[rrrrrr [ rrrrrr T[T

ATLAS Preliminary + Data

{s=13TeV, 36.1 b’ et
10—?&9..0::-150 GBV -Z+jEtS

L

-z

- zw

[ ZH(bb)

— ZH(ct) (100x5M)

60 80 100 120 140 160 180 200
11IIIIIIIII]TIIIIIII+I1III

. i MR EEPEETR I ST R RN | .
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obs (exp ) Upper limits @95%CL:
o(pp—>Zh)xB(h->cc)) =2.7 (3.9*21, ;) pb

- Inclusive a(pp—>Zh)xB(h—>cc) is 25.5 fb @13 TeV

F. Malek — LPSC Grenoble
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ATLA BSM Higgs searches CrenTon-
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Understand the structure of the Higgs sector or extended as predicted in several BSM models.

O Two Higgs Doublets Models (2HDM) have the role of standard benchmark scenarios

5 scalar Higgs bosons: h, H, A, H+, H-
e 6 main parameters: mh, mH, mA, mH%, tanf and the mixing angle between h and H: a

O in MSSM (type Il) spectrum governed by only 2 parameters mA & tanf
O beyond tree-level: common scenarios used as benchmarks: mhmd+  hMSSM, HTM:

e neutrals: H/A=>bb,tt,uy, di-bosons, X»>HH
e charged: Ht=>1v, tb, cb, cs

g b b
00000000 y——<——

| nHA h,H, A
g [ b b
00000000 $——>——

Next 2 slides are examples of a much larger set of new results.

F. Malek — LPSC Grenoble 12
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BSM Higgs searches
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CMS:PRL 119 (2017) 141802 ; CMS-PAS-HIG-17-020; ATLAS: HIGG-2016-12

Laboratoire de Physique
Subatomique et de Cosmologie

Charged Higgs produced via VBF
Interpretation in the context of
Higgs triplet models (HTM).

Event selection :

* 3leptons (e or )

* high dijet mass+ large n sep.
* lLarge MET

Data set 2015 2016
Data 9 62
WZ 75412 444457
77 0.2+0.1 1.6+0.2
VVV 0.8+0.2 55+09
Zy 02+0.1 1.0L£0.6
Nonprompt 1.3+1.0 74+54
Total bkg. 10.0£1.6 59.9+8.0
Signal (m(H*) = 700GeV) 0.9+0.1 47405
CMS 15.2 1" (13 TeV)
g 10° | — 6bserved -
=  BAN, e Expected 1
%N i+ .
+ 20 i
T (I
z
2] L
w10 -
w r
g i
© L

| L
500 1000 1500 2000
m(H) [GeV]

Additional neutral MSSM Higgs bosons 2> di-tau

H—= 711 —=eu
H— 711 —em
H— 711 — pum,
H—=71—= ™™

Z =

tt(ep)

tanp

No B-tag B-tag
Low-D; Medium-D; || High-D; Low-D¢ Medium-D; || High-D,
Loose-mp Tight-mp Loose-m Tight-my
Loose-mp Tight-mr Loose-mr Tight-mr

E Signal region (SR)
E Control region

In the m,, M°d*scenario these limits translate into an
exclusion of tan8> 6 for mh< 200 GeV.

359107 (13 TeV)

CMS 95% CL Excluded:
. []Observed I + 16 Expected
Preliminary ----Expecled | + 26 Expected
B0fg————
m"°* scenario, | = 200 GeV
50F B

SIS 125 + 3 GeV |

T T T T T T

500 1000 1500 2000 13
m, (GeV)


http://dx.doi.org/10.1103/PhysRevLett.119.141802

BSM Higgs Searches LP=SC
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arXiv:1712.06386 Sibatowiaus 6t ae Cotastoste

ATLAS
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Eur. Phys. J. C78 (2018) 24

New heavy Resonances = WW - evuv

New heavy resonances =ZZ bosons
> £+€-€+€- and €+€-vv

Model | Resonance spin | Production mode
geF qqA VBF e upper limits on the production cross section of
NWA Spin-0 X X a spin 0 or spin 2 resonance are extracted.
2HDM X X e For the spin 0 resonance -> exclusion contours
LWA X X in the context of Type | and Type Il two-Higgs-
GM X doublet models
HVT Spin-1 X X
Bulk RS Spin-2 X o
ELM X Ioi ATLAS — Observed [+ band
(s=13TeV, 36.1 fb'" --- Expected DiEa band
= H—ZZ > I'TIT + 'l [JExcluded
o " ATLAS o Observed 85% GL i 2HDM Type |, cos(p-c) = -0.1 95% CL limits
g 10 E_ Ve=13TeV, 36.1fb" ---- Expected 95% CL _E
= C Ho WWos evuv (VBF, 15% LWA) (ERS .
T n - -
< 4L B
@ E i
zx - signal with a width of §
i 15% of the mass for |
107 3 the VBF production 3
1072 E
:l PR T T T S T [N S T T N T T S N T T SN S T SO | |:

500 1000 1500 2000 2500 3000
my [GeV]



https://link.springer.com/content/pdf/10.1140/epjc/s10052-017-5491-4.pdf
https://arxiv.org/abs/1712.06386

ATLAS > BSM searches o e
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e

The new energy (13 TeV) and the higher luminosity of Run2 provided the ideal condition for
direct searches of new particles in the so called SuSy and Exotics

Minimum bias . At10¥ cm2s7@ 13 TeV
Wiln) 1.6 pp the LHC produces:
Z(l 1.7 - 200HzW —= v
I{z:-.! 2.0 S M — 19HzZ I 8to 13 TeV
t (s-channel) 2.2 - BHz top pair o scaling factors
t (t-channel) 2.5 - 0.5Hz Higgs
WH
H (ggF)
H (VBF)
tt
ttZ
ttH

A[0.5 TeV, ggF+bba)
stop pair (0.7 TeV)

gluino pair (1.5 TeV) Only a small selected set

I'SSM (3 TeV) of analyses are shown here
o (4Tev) NP
QEH (5 TeV)
QBH (6 TeV) = 9000
1000 10000
GeV

F. Malek — LPSC Grenoble 15



SuSy Searches: top-squark pairs

ATLAS: Combined analysis; CMS:arXiv:1711.00752

ATLAS

EXPERIMENT
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)
p » %% CMS 3597 (13TeV) = 8
7 0 - 800 - . 3100 2
. _ - Xl + )}0 pp =ttt =t X, NLO+NLL exclusion = o
- PR - )zi 1 ; =Observed £ 10y, === Expected 0l analysis N "g
= ! @ 222 Expected + 10, qmen Expected 1lanalysis | - 19 @
PR =0 I )ziF B S 600 Expected 2l analysis 3 @
[2 :'1 X1 ; ‘%’ X[f ol = = g
p Ly’ S B 1 =1 [
0 p ~ o4 W L 4 3 )
tl 9 t Xl / tl 9 b Xl ; 400— ‘":_‘." = E *é'
B andin L 4 =
: d 3107 5
R ‘ i - g
CMS: 200~ 1 Ji02 2
= Exclusion limits are set in the context of simplified - %S 1 - 2
e s Hq To)
1 i 1r- Ve . ] a8 O
supersymmetric models with pair-produced top 0550 200 600 ‘800 1000 4200 10
squarks m; (GeV)
- two oppositely charged leptons, jets from b quarks,
MET Tf, production, T~ b 1'%, /T~ ¢ %, /T~ Wb /T~ 1%, Status: Dec 2017
—> stop masses up to 1050 GeV are excluded e S R AR L
S BT T woy oL [1709.04183]

- neutralino up to 500 GeV are excluded

éx’ 700~ =t f-wbE/A-btry AL [1711.11520]
M- t% T Wby T-biry 2L [1708.03247)

600 BT cx /T>birE Monojet [1711.03301]

© {s=8Tev,20 " Run 1 [1506.08616]

—— Observed limits ===~

500

ATLAS:
- one lepton, jets, MET, BDT analysis

o LA . &
L v s, U

oY

—Ik\lll\lll‘\\Illlll\‘lllllll\\llllll\\lll—

Expected limits

All limits at 95% CL

|l N RN E RN FEREE SRR NN

400
—> Four decay modes are considered separately with 100% w00 \
BR: stopl = t+neutralinol, stop =, stop > ¢ +
neutralinol, stop - f+f'+b+neutralinol P
- stop masses up to 940 GeV are excluded 100 Py
I

F. Malek — LPSC Grenoble
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/SUSY/
http://arxiv.org/abs/1711.00752

ATLAS

EXPERIMENT
J

SuSy Searches: higgsino

ATLAS: Combined analysis; arXiv:1712.08119; ATL-PHYS-PUB-2017-019

Reinterpretation of the disappearing

G rens b .o e

Laboratoire de Physique
Subatomigque et de Cosmologie

track search (LLP wino LSP signature)

- targeting the pure-higgsino signature.
— Chargino masses up to 152 GeV are
excluded in the pure-higgsino LSP model.

December 2017

— - T T I T T T T T T T T | T T T | T T T -]

%_) 50 N 2( compressed, SUSY-2016-25, m(3) = m() + 2Am(x7, ¥} ]

(D L Disappearing track, PUB-SUSY-2017-01, m(x3) = m(Y) -

— 20k LEP2 iy excluded -]
6-:— _='=* Theoretical prediction for pure Higgsino

1 B

s 10 = R = -

-tH ~-— C i =i ]

‘g 5 a ’ :l g

4 5 I .~~~ ATLAS Preliminary i

B Vs=13TeV, 36.1 tb~" )

1L pp — X8X7, {5X%, XiXy, {7 17 (Higgsino) |

r All limits at 95% CL 2

r —— QObserved limits ]

05 L - - - Expected limits 3

0'2 L 1 1 Il I 1 1 1 I 1 d 5 1 T 1 1 1 I # EI 1 I 1 1 1 1

80 100 120 N\ 140 160\ 180

F. Malek — LPSC Grenoble

m(x7) [GeV]

~+ ~0 ~+ ~0 —+_F .

L X Xy Xy XX production
— N T T I T T T [ T T T ] T T T I T T T I T T T ]
= 360 - &
g - ATLAS Preliminary B
= 340F Vs=13TeV, 36.1 fb”' 3
Fad C ]
? 320 —
o - n
e~ 800 TR | -
280 e =
260 L. e
240 —
C ——— Observed 95% CL limit (=1 Siheory ) ]
200 — i: excluded ]
N Expected 95% CL limit (+1 Cexp ) _
200 :— ------= Theoretical line for pure higgsino —:
- LEP2 ¥ excluded .
1 80 [ 1 1 I 1 1 1 | 1 1 1 | 1 1 1 I 1 1 1 I 1 1 1 1

100 120 140

In R-parity-conserving SuSy:

160

180 200
m,. [GeV]

e masses of up to 130 GeV for higgsino
production and 170 GeV for wino production

are excluded @95% CL.

In Compressed Mass regime, exclusion limits

extend down to mass splittings of

e 3 GeV for higgsino production

e 2.5GeV for wino production
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SuSy Searches: 7 -pair production !5':?5

Laboratoire de Physique
Subatomique et de Cosmologie

CMS-PAS-SUS-17-002

_ V] Prelimina f 13 TeV)
o g
g a —— Daa - x/x(400)x(1)
p E =10 (\; f/i“(au)(nx 175) TNk " (90)%(1)
Final states: O g0 singleTop.
~~_ . had icallv d . 03_,' B -DY—m QCD
b B N one hadronically decaying T o & R o
\ lepton and ane or ufromthe g 0w I
o
. decay of the second T £ - énal model\s
= g /
e one eandone u fromthe T P
p B decay of the t leptons. E
7 . 3
. 2
g X ~
b Xi TN - 3
10"
o ¢
CMS Preliminary 35.9 o' (13 TeV) £ 3 :
E 20: E -0.15 =01 -0.05 0 0.05 0.1 0.15 0.2
© 18] a) d,(u1) [em]
N (©) .
5 o me=10Gev 'g‘?pseeg:g e} d,= distance of the reconstructed p
v [ xI o . . . .
E r m+1o Expected to the primary vertex in z direction
d 14— +2¢ Expected
2 f
& 12
10f
- Example of results:
upper limit on cross section times the square of the

branching fraction is set to be 0.66 pb, for a T~ mass of
90 GeV and a x”,° mass of 1 GeV
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SuSy/Exotics Searches: Long Lived Part. EF=X=

ATLAS: arXiv:1712.02118; CMS:arXiv:1711.09120 | _,

Disappearing tracks

pp—> X, X =2 jet event+ MET+ Ing—liv chaino

(almost pure wino LSP scenario at the two-loop level )

For a T ~0.2 ns, chargino masses up to 460 GeV are excluded?-04

2.6fb" (13 TeV)

¢to(X°) [mm]

proper decay length

tanp=5,u>0

;"(1 X, production
' [

'a‘ 10 ) | 1I T T L | T T 1,0 T 17T I" T 17T | T T T T
c - . % .
i J 1 ]
=< B 7
[ 4 - .
3F _
2 _
= E
0.4F 1
0.3F .
0.2 :.':""a-ﬁ........‘.‘...‘:l:'. ........................... -
v e ATLAS N
E - Vs=13TeV, 36.1 fb'
C — Observed 95% CL limit (+15, )
B & == Expected 95% CL limit (+1 5, ) 7
0.03 SIETEY ATLAS (8 TeV, 20.3 fb™", EW prod.) |
0.02r* ... Theory (Phys. Lett. B721 (2013) 252) -
ALEPH (Phys. Lett. B533 (2002) 223)
0_01 1 | L1 11 | 1 1 1 | L1 1 1 | | I | | I | 111 |

100 200 300 400 500 600 700
m%i [GeV]
1

Displaced jets: search for the presence of a

— T LR | —
2 10't CMS 4 T Explimit £ 10,
— F -
o f 1 = Obs. limit
<0 10°gs 3
% E § mxa=50 GeV
_E 102 : ; m,»=100 GeV
= g : m,,=300 GeV
a_) — -
o 10 |
o} g E
>3 - < i 3 —
Fe ) T
= E‘Jeut TJue.tu..-I " MR | L Lo saaal a
© 1 10 10° 10°

signal decay occurring at distances between 1
and 1000 mm

Ntags Expected Observed
2 1.09 £ 0.16 1
>3 (494+1.0)x 1074 0

For pair-produced LLPs = 2 b + 2 leptons with equal decay rates between lepton flavors,

o > 2.5 fb are excluded for 70 < t <100 mm.
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Exotics Searches awsmsnoiron| =P

Laboratoire de Physigue
Subatomique et de Cosmologie

New resonances decaying into a pair of Z bosons
ggH, gg>X—>77Z—>(8+8-)(ff ) and VBF gq’'>qq'X->qq'ZZ

Analysis: Both gluon fusion and electroweak production of
o ZZ—4, 212q, and 2{2v the scalar resonance are considered with a free
e associated jets to increase parameter describing their relative cross sections.

the sensitivity

mass scanned from 130 GeV to 3

CMS Preliminary 35.91b" (13 TeV) .
> - ' ' . ‘ ™ TeV; width scanned from 0 to 30%.
- untagged .
O 70 m Data .
< -4 [ q9-2Z,Zy* ]
- Z X -
% 60 = g;,VV (H)ZZ, 2y = . CMs Preliminary 35.9 b (13 TeV) _
Lﬁ C signal + interference (f __=0) g 03 - '8_
50 — VBF — ~= —
. — (m_, I'y) = (150, 10) GeVx20 - [—<>< C %1 02’“‘
(m, T'y) = (200, 0)GeVx2 ] n N
40 —— (m_, I') = (800, 100) GeV x50 0.25 = e
30 —— (m,, I’;) = (3000, 10) GeV x200 - - ;E
: g 0.2~ T
20 = C 30 £
: ] - =
10k E 015 20 o
] C o
0 x ‘ A - 10 =
200 300 400 1000 2000 3000 0.1 £
m,, [GeV] - K
0.05 3 O
: 2 &
o o
130 200 300 400500 1000 2000 3000 1

F. Malek — LPSC Grenoble

my, [GeV]
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ATLAS: Phys. Lett. B 774 (2017) 494

New resonances X decaying into a W or Z boson and a h(125) boson

Final states:qqgbb

3 1 0 5 T ‘ T T T T I T T T T I T T T T I T T T T | T T E
> e L T =3 = —— Observed limit 7
§ °F ATLAS t Dat o [ ATLAS C ]
% P g 0E Ys-13Tev 36.4fb! [__|HVT Mode BZ (2 Tev) x 50 S " {s_13TeV 36.1 fb — — Expected limit 1
g 2tagSR | sideband T O0E ppagzH [ vt e 1g ' [0 Expected #1673
5 H _% 0 ] Other Backgrounds T E |:| Expected 2 o E
5 D PR SN RN - S - VORI R C i
é R Y44 Uncentainty % 10k —— HVT Model B, g =3 |
3 1tag SR | sideband x """ HVT Model A, g =13
E B ]
1 10! T 10—2 = —
1072 N B E
O-tag “SR” | sideband ! o ‘ ‘ 0 N
: i B 15 . 2 o b I} 1 il 11 o _3 i
i - a 0; - - et f f e T 2107 .
0 = ‘ : = Eo v v 1 e N
75 145 200 g 1000 2000 3000 4000 o 1500 2000 2500 3000 3500
m,, [GeV] m,. [GeV]

Higgs boson candidate mass [GeV]

10

’
10
1072
10°°
104
107°
10°°

Local p

IIiIIIIl M III1 T IIiIII1 LR

S L I L B AL B
ATLAS
Vs=13TeV L=36.11fb"

—— Observed

The largest excess found at a resonance
__________________________________ mass of 3.0 TeV with a local (global)
---------------------------------------- significance of 3.3 (2.1)~o

ZH Analysis

PR [N TR S TSN TSN ST AN Y TN ST SN SN NN T S MR
1500 2000 2500 3000 3500
m,. [GeV]
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http://www.sciencedirect.com/science/article/pii/S0370269317307785?via=ihub

New resonances X = a W or Z boson and a h(125) boson

EXOtICS Sea rC h eS ATLAS: arXiv:1712.06518 &E

Laboratoire de Physique
Subatomique et de Cosmologie

Final states: vvbb, €*vbb, and £*€-bb

Analysis : reconstructed invariant or

transverse mass distributions of Wh  signal for the benchmark HVT Model A with m,. = 1.5 TeV

and Zh candidates for evidence of a
localised excess in the mass range
of 220 GeV up to 5 TeV.

% B ol data
G qp2 ATLAS B bDA (500 GeV)  —
%) Eoe_ -1 tt, single t E
2 = (s=13TeV,36.11b b i 3
u>> - 0 lep., = 2 jets, = 3 b-tags  Z+(blcl), Z+ ]
W gL 110Gev<m, <140 Gev ot
E m other 3
C o uncertainty .
15 =
- .- :
107" E
1072
215
Q2
3 1B
©
T 0.5 . ‘ ‘ L .
300 400 500 1000 2000
My, [GeV]

k. IVlaleK — LPSC Grenoble

% 107 T . " : = % —— + P T
ata = ATLA ata
S ATLAS . m1sTevHvTx10T & 10° S B 1.5 TeV HVT x 10
2 fs=13TeV,36.11b W, singletop - £ fs=13TeV, 36.1fb 1f, single top
Lg-lj 21lep., = 2jets, 1 b-tag = x:‘(::’;‘l’)‘”;“ll = L% 2lep., = 1 large-R jets Bl W+ {bb,bc.cc)
100 GeV < m; < 145 GeV EEZ+bbbece) - 2 b-tags, 0 add. b-tags Il Z+(bb.bc.cc)
I Z+(bl,cl), 241 E 75 GeV <m, < 145 GeV B Z+{blcl), Z+l
[ other I 1 I other
10 ififfuncertainty = {li uncertainty
1 1
107 3
102 .
10° I
10" -
107°
g’ E’ [ T R
o n
g -g 5 : §%3;:sﬂtgﬁsizgvijigééz:‘ss;!3s§§§s§ §z§s:z¥s§z!3
R L L L M | . 1 I
© 300 1000 2000 3000 © 300 400 1000 2000 3000

A boson with mass of 500 GeV is shown in
red using a cross-section of 5 pb
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EXOtiCS Sea rches ATLAS: arXiv:1709.06783 1- <=

G rens b .o e
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de Physigque
= Cosm

New resonances decaying into a new Particle X and a H bosorf @ «tene
pp—~> Y2 XH =2 qqbb

4

w

X and H bosons are both highly Lorentz-boosted
and reconstructed using a single jet with large
radius parameter

n
(&)

m(Y) [TeV]

—
w

o -
w

o

IIIIIlIlIIIIlIJIIlII

ATLAS
/s =13 TeV, 36.1 fb™

S
w

Observed - Expected Deviation [o]

I
Ly

IIIIIIIIIIIIIIIlIIII

Observed - Expected Deviation 1
e s lwv s bsww i bev s loow i bovsolonsi b |
100 200 300 400 500 600 700 800 900 1000
m(X) [GeV]

—
o

Within the framework of a modified Heavy Vector
Triplet model, only small discrepancies are observed,
with local (global) significance of no more than 2.5 (1.2).

g E ATLAS Observed 95% CL upper limit

E : =13 TeV 1f 1 mEEme Expected 95% CL upper limit

io 1 __.Illg 3Te ‘36 b - Expected limit + 1o

o8 F 133 GeV < m(X) < 171 GeV [ Expected limit £ 20

T F
2-tag signal region, with m;, = 3172 GeV x f
and m, = 949 GeV for the X candidate ! 107
jet T

8102

T

10_35—| L.y | N R I

F. Malek — LPSC Grenoble 1 1.5 2 2.5 3 3 23

5 4
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https://arxiv.org/abs/1709.06783
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Low mass dijet resonances with ISR@13 TeV Eﬁ

Event selection and analysis:

o

primary vertex with 2tracks with

p; > 400 MeV each.

v are “tight” and |n| < 2.37,
excluding 1.37 < |n|< 1.52.

large-R jets (R= 1and |n| < 2.0)

narrow jets (R=0.4 and |n| < 2.4)
jet substructure techniques to
identify the expected two-body
guark-pair signal-like events within

a single large-R jet
=0.4

_I T | T T T I T 1T | T I_
0 353_ ATLAS = Observed 95% CL limit ]
"F V5=13TeV, 36.1 fb - Expected 95% CL limit ]
0.3F [ Expected limit +1 o 3
C Expected limit £2 ¢ ]
0.25 =
0.2F 3
0.15F =
0.1 £
0.050 =
O:I 1 | 11 1 | 11 1 I 1 - | 11 1 | 1 1 1 I 11 1 | 1 I:
100 120 140 160 180 200 220
my [GeV]
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ATLAS: ATLAS-EXOT-2017-01; CERN-EP-2017-280

Laboratoire de Physigue
Subatomique et de Cosmologie

Limits on the cross section and couplings of a
leptophobic axial-vector Z’ benchmark model

E102<Z§|‘||\||\||\||‘||||||\||\||\l:» E‘Ioél|\||‘||\||||||||||||‘||\||E
q:& F ATLAS ... Theory (g =0.5) 3 q& - ATLAS -+-- Theory (g ,=0.5) .
[ = _j = Observed 95% CL limit | [ = .y == Observed 95% CL limit |
L 13TeV, 361 f" Expected 95% CL limit | xoorIs= 13TeV, 36.1 6" Expected 95% CL limit |
T 10| Jet channel I Expected limit +1¢ = o { g Photon channel I Expected limit +15
ok Expected limit +2 6 J v E Expected limit +2 ¢ J
T C ] T C
N LT e J N L
T E E T1U1;— E
a [ 3 a - E
a o 1 = C
10 E 10%F E
o2l ] e LN I RN EPAATIN SR IS B
100 120 140 160 180 200 220 100 120 140 160 180 200 220
my. [GeV] my [GeV]
The observed upper limits
on the coupling gq: - - — : —
< 0.35[ ATLAS Preliminary March 2017 " DietisRi, 1551 .
° , = 9L T ATLAS.CONF-2016- -
0-17orm, = 100 GeV Pk i o ravisasron” Al
e (0.21form-.=220GeV 03 ATLAS-CONF-2016-070 7
z Dijet TLA, 3.4 fb™ ]
H ATLAS-CONF-2016-030 4
0.251 Dijet, 37.0 fb™ —
- arXiv: 1703.09127 -
o N - .
0.2F! VA 95% CL upper limits :: —
r ,1t’"""' |y*23| <06 wunnnr Expected ..' .
- Observed 3 -
0-15__ - —
-~ 0_1:— ly* 1<0.6 —:
complementarity 0.05 ', <03 [y J<06 E
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Low mass dijet resonances with ISR@13 TeV ===

ATLAS

G renshbD.e
EXPERIMENT CMS: CMS-PAS-EXO-17-001 e Sulis i
Event selection and analysis:
* hypothetical resonance with high
p; = single jet with two-prong
substructure. Limits on the cross section and couplings of a
* Jetsubstructure techniques are leptophobic axial-vector Z” benchmark model
to identify the expected two-
body quark-pair signal-like
events within a single large-R jet
- CMS Prefiminary ‘ (BT (13TeY) CMS Preliminary 35.9 7 (13 TeV)
E™L o 00500 cev 5t Wl pro E D F — Obsoved v e 3
%200002— ::anlqsqm:t?d- E g) B '- E’:Pe‘ﬂed ."}:::" == CDFRun 1 .-i:
3 r —_ I—>qq+jes ] S 04l + 1 std. deviation i . \ -  CDFRun 2 R
%5 - --- Z'(qq), gq=1.'6. mz=135 GeV _| " iati 2 R S _j
Ewsooo:— _: § 0.3F + 2 std. deviation |
S . 0.2} |
=z L _
WDOOOT —
- . 0.1 _
5000 — — r ]
E \__,—l:glg__ E : ATLAS13, 155" ISR y :
0 S 0.04 ATLAS13, 15.5 b ISR jet N
§ § ;' b § f L 003} CMS8, 18.8 fb”", Scouting -
é 1 o Lo R P I + 0.02 B ---‘ZWidth(ir:direct)l L
s [ T m T ' 50 60 100 200 300 400 1000
o 0o a ; ; a ; ; Z' mass (GeV)
40 60 80 100 120 140 160 180

AK8 m"! (GeV)

Soft drop jet mass distribution
- sensitive to new physics down to 50 GeV compared to 100 GeV for ATLAS
- Strong constraints on masses < 200 GeV
- Coupling values of gq'>0.25 are excluded over the Z' mass range from 50 to 300 GeV
F. Malek — LPSC Grenoble 25
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EXPERIMENT £ :
Constraints from dlrect detection

Dark Matter compilation

ATLAS:DM compilation;
CMS: arXiv:1711.00431; arXiv:1712.02345

LF’S:

G r e N s b oo

Labo
n..

experiments on the spin-Independent

_37 DM Simplified Model Exclusions
10—

ATLAS Preliminary July 2017

WIMP-nucleon scattering cross section in = 107 Dilepton
the context of the Z'-'like simplified model 8 10
with vector couplings. LHC limits are < 10°F CRESST I
(] C
shown at 95% CL and direct detection 5 107
limits at 90% CL - validity 107
. . . 43 [
NB: mediator width fixed by the dark R
matter mass and coupling values il
35.9 b (13 TeV) 10
o 400 g 3100 o)
8 E CMS E | _E"" 104 :_ ;/eftgr1m;djact)o{;il DgacP1M
I_-él 350 :_ Pseudoscalar med, Dirac D‘M, gq=1’gDM_ _: - g 10-48§ A'?'L.?:SIin?;LSI?l95"/al0‘l.!,l?irl‘)eﬁtdellectio?\imlils‘atISIU“IA:I?L L
ED :_ = === Median expected 95% CL _: | Dg 1 10 10? 10°
300 - 1 1F 8 DM Mass [GeV]
: I — Ure:q:nzlirnent : | E
250 [ —— Observed 95% CL =i s .
[ Observed = theory unc. ] o DM is overabundant
200 @Qxh =0.12 =
150 Z
- ! Constraints from the Planck
1 | — . .
00¢ ] satellite experiment
50 =
- e 10
0 100 200 300 400 500 600
m_ .4 [GeV]

oire de Physique
t de Cosmologie

— Dilepton

fs=13TeV.36.1 M
GERN-EP-2017-119

= Dijet
Dijet 8 TeV ¥s = 8 TeV, 2
Phys. Rev. D. 81 052007
Dijet ¥ = 13 TeV, 37.0 o
arXiv:1703.09127 [hep-e»
Dijet TLA Y5 = 13 TeV, 3.
ATLAS-CONF-2016-030

Dijet + ISR ¥s = 13 TeV, |
ATLAS-CONF-2016-070

— —miss
Er~+X
ET +y ¥ =13 TeV, 361
Eur. Phys. J. C 77 (2017)

ET™ +jet V5 = 13 TeV, 36
ATLAS-CONF-2017-060

—CRESSTII

arXiv:1508.01515v1

—XENONI1T

ankiv;1705,06655v2

= PandaX

arXiv:1607.07400

—LUX

arXivi1608.07648; arxiv:160
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http://arxiv.org/abs/1711.00431
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= Precision measurements in the Higgs sector and searches for new
physics effects from ATLAS and CMS using Runl and Run2 (2015 to
2017) data, collecting up to 80 fb-'@Run2.

= Exploration of New Physics models

= No evidence of new particles or anomalies up to now, but 2017 data
as well as the coming 2018 data collection are still to be analyzed

= Many regions and models still unexplored and substantial space for
surprises is available
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J. High Energy Phys. 08 (2016) 045
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CMS-PAS-HIG-16-040

Events / 2 GeV
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h(125) = yy and 4

===
G renshbD.e
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41: High resolution mass peak with large S/B, matrix-element based discriminants to reduce non —
resonant ZZ* = 4l background, event categorization applied to different production modes.

vy: Narrow peak over a large smooth falling background: yy, y-jet, jet-jet and background modelled on
data; Sensitivity maximized using event categorization.
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