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ATLAS au Run 2

Tile calorimeters

! % LAr hadronic end-cap and
forward calorimeters
Pixel detector

LAr electromagnetic calorimeters

Toroid magnets
Muon chambers Solenoid magnet | Transition radiation tracker
Semiconductor tracker

De nombreux travaux durant LS1 !

Nouveau beampipe, amélioration systeme d’aimants et cryogénie

Couverture des chambres a muons (|n|entre 1.1 et 1.3) et réparations, améliorations readout (Taux L1 a
100 kHz), réparation modules pixel et électronique calorimétre, nouveau services pour les pixels,
nouveau détecteur de luminosité

Détecteur IBL: 4éme couche pixel silicium a R=3,3 cm du beampipe

Nouveau trigger L1 topologique, nouveau trigger central, coincidence entre Tile et Muons,
restructuration du HLT, nouveau Fast Track Triggern, Trigger L1 calorimetre amélioré

Software: de nombreuses améliorations a la simulation, la reconstruction, et au code d’analyse



CMS au Run 2
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First Stable Beams

ATLAS

EXPERIMENT

proton—-proton collisions at 13 TeV
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Performances du LHC en 2015
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Le LHC : collisionneur de hadrons |
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Luminosité et empilement

Empilement “en temps”
et “hors temps”

CMS simulation, vs=13 TaV PU=20/8%, 25 ns
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Des collisions complexes |
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Le LHC : usine a W/Z et a top

_[L =211, {s=13 TeV

= -1 3
o X0 S . 43pb (13TeV) > WORY
3 : ‘!”Q cMs Praliminary : (% C CMS Pmllmlnaw +DATA 7 T T T T T T T T T T T
= al— . * H s} 120~ —mc = @  CMS Preliminary, 43 pb” (13 TeV) W
o L P —~—data 1 € F ] -~ ®  cmsapETow) WS A
o T . W7 ] E 100 . 4 O CMS,36pb" (7 TeV) w”
"E S » ) EWK+tt 4 g r ] 0'E w cormu =
o G- B aco - o 8o — - 0 boRuni 3
= . - = L - — -
weor i ol = - A e z
B ] r . B v um ]
4 — 40 - -4 03
- = ER < -
_| C ] N PP ]
_ Y | i
1 o s : . . . : -
41 = 11 + TT = 02 = —
0 o 105 + 4 M* = Theory: =
i) - v: NNLO, FEWZ and NNPDF 3.0 PDFs -
X O o -
alm 04 NN |l | Hoa D.953—+ } 1: C L R
S|E 00 . N 2l 3 E 0.5 1 2 5 7 10 20
= -0k wenigefof ! v + |1 e E ) ) ) ) ) ) 3 -of-
ol 025 55 Lo Lo V%075 T80 85 90 95 100 108 110 Center-of-mass energy [TeV]
Dimuon Mass [GeV)
E: [GeV]
S ‘ T T T | T T T | T T T | T T | T T T | T T T E [ | T T T | T T T T T T T T T T T T T _]
o 5 ® ATLAS dllepton* {s =13 TeV, L =78 pb” ATLAS Pre”minary =2 B .
S 10° £~ m ATLAS dllepton {5 =8 TeV, L =20.3 15" g . CMS -
= C 4 ATLAS dllepton VS=7 TeV, L =46 fb" '§ - Preliminary .
% [ ¥ Tevatron comblned” \s=1.96 TeV, L=8.8fb" $
L N _|
% * Preliminary 8 10°F ]
o i ] 3] = 1]
5 et - Tevatron 1.96 TeV (L <9.71b")
= 102 — % B arXiv:1503.05027 |
o C - % R i CMS7TeY(L=117156")
@ B i s JHEP 12 (2012) 035
E B B g 10— B CMS8TeV(L=197%")
- B g NNLO+NNLL (pp) 7] - - JHEP 06 (2014) 090 .
=== NNLO+NNLL (pp) B ® CMS13TeV(L=42pb™) g
10 Czakon, Fledler, Mitov, PRL 110 (2013) 252004 = = " .
m,, = 172.5 GeV, PDF @ a uncertalntles according to PDFALHC | ¥ ——— NLO+NNLL QCD + (scale & PDF) CMS-TOP-15-004, preliminary |
Lo oL Ol LT Kidonakis, Phys. Rev. D 83 (2011) 091503
T TR IR ST RS SR R P T T R |
;
2 4 6 8 10 12 14 2 4 6 8 10 12 14 12
Vs [TeV] Vs [TeV]



Events

Events / 30 GeV

Recherche de NP: Run 2
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Beaucoup de nouveaux résultats
présentés demain (15/12/2015)
au LHC Jamboree au CERN
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CMS Experiment at the LHC, CERN J
Data recorded: 2015-Aug-22 02:13:48.861952 GMT Ve
Run / Event / LS: 254833 / 1268846022 / 846 #/

1260 GeV 1280 GeV
-0.24 -1.31

-2.74 rad 0.42 rad >1 TeV
=il +1
2.91 TeV
-0.49 >2.5TeV

-0.78

>2 TeV




Objets boostés

Subjet 2 CERN-CMS-DP-2015-020
C § et =49 GeV -
; Subjet 1, eta =164 Subjet 3,
et = 275 GeV phi = 1.64 et =203 GeV
\% eta =2.08 eta = 2.37
phi = 1.94 phi=1.48
CMS Experiment at LHC, CERN ;
Data recorded: Sun Jul 12 07:25:11 2015 CEST T:{Jieiscgrg;%ate {
Run/Event: 251562 / 111132974 Y
t : eta =222
Lumi section: 122 phi=1.74
Orbit/Crossing: 31722792 / 2253 mass = 176 GeV
4 R ' v
Top jet candidate 2,
/l pt =613 GeV
Subjet 4, eta =-0.70
et =133 GeV phi = -1.46
eta =-0.47 mass = 177 GeV
phi = -1.56
Subjet 6,
Subjet 5, et =73 GeV
et = 402 GeV eta=-0.18
eta=-0.86 phi =-1.30
it Two top-tagged objects

M(top-tagged 1) =176 GeV
M(top-tagged 2) =177 GeV
M(top-antitop) = 2.5 TeV 15




Recherche de NP: Run 1

ATLAS SUSY Searches* - 95% CL Lower Limits

ATLAS Preliminary

Status: July 2015 \Vs=7,8TeV
miss = ..
Model & Ty Jets ET [Ladqm) Mass limit [=7TeV| 5=8Tev Reference
MSUGRA/CMSSM 0-8e.u/1-27 2-10jets/3b Yes 20.3 4.2 1.8 TeV m(g)=m(g) 1507.05525
3 q—»qj’“ 0 26jets  Yes 203 @ 850 GeV m(E))=0 GeV, m(1* gen. §)=m(2" gen. §) 1405.7875
@ aaa-9h (compressed) monojet  1-3jets  Yes 203 |4§ 100-440 GeV m(g)-m(¥)<10 GeV 1507.05525
S a3 goqlll v/ 2ep(off-Z)  2jets Yes 203 |4 780 GeV m(¥))=0 GeV 1503.03290
§ 8B E—aal) 0 2-6jets  Yes 203 |Z& 1.33 TeV m(¥})=0 GeV 1406.7875
% 28, B—qqkT “qulX| 0-1ept 2-6 jets Yes 20 g 1.26 TeV m(¥))<300 GeV, m(t*)=0.5(m(f")+m(z)) 1507.05525
2. g—aqq(LL/Lv[y)V) 2ep 0-3 jets - 20 |z 1.32 TeV m(¥})=0GeV 1501.03555
3 GMSB (7 NLSP) 127+0-1¢ 0-2jets Yes 203 |2 1.6TeV  tans>20 1407.0603
g GGM (bino NLSP) 2y - Yes 203 g 1.29 TeV e(NLSP)<0.1 mm 1507.05493
g GGM (higgsino-bino NLSP) Y 1b Yes 20.3 z 1.3 TeV m(¥1)<900 GeV, cr(NLSP)<0.1 mm, u<0 1507.05493
= GGM (higgsino-bino NLSP) Y 2 jets Yes 20.3 [ 1.25TeV m(¥})<850 GeV, cr(NLSP)<0.1 mm, 1>0 1507.05493
GGM (higgsino NLSP) 2eu(Z) 2jets Yes 20.3 f 4 850 GeV m(NLSP)>430 GeV 1503.03290
Gravitino LSP 0 mono-jet  Yes 20.3 F'Y2 scale 865 GeV m(G)>1.8 x 107 eV, m(z)=m(j)=1.5TeV 1502.01518
5 32 g—»bm’? 0 3b Yes 201 Z 1.25 TeV m(¥})<400 GeV 1407.0600
8@ az gil) 0 7-10jets  Yes 203 |& 1.1 TeV m(E)) <350 GeV 1308.1841
B & gl 0-1ep 3b Yes 201 |2 1.34 TeV m(i})<400 GeV 1407.0600
180 o5, bt 0-lep ab Yes 201 |& 1.3 TeV m(F})<300 GeV 1407.0600
2§ bb, b,ﬂb,y, 0 2b Yes 201 by 100-620 GeV m(¥))<90 GeV 1308.2631
‘g T bbb 2¢,u(S8)  03b  Yes 203 |b 275-440 GeV miF})=2 m(E?) 1404.2500
g —§ i, [ —b¥y 1-2ep 1-2b  Yes 47/20.3 | & iA0-167 Gev 230-460 GeV mi¥) = 2m(E)), m(E})=55 GeV 1209.2102, 1407.0583
§ A —»ww«. or ¥} 0-2e.pu 0-2jets/1-2b Yes 203 |4  90-191 GeV 210-700 GeV m(E))=1 GeV 1506.08616
é,_ i, tl—»d’ 0  mono-jet/c-tag Yes 20.3 1 90-240 GeV mif,)-m(¥)<85GeV 1407.0608
= § 77 (natural GMSB) 2ep(Z) 1b Yes 203 |& 150-580 GeV mi¥)>150 GeV 1403 5222
B by, ol +Z 3e.p(Z) 1h Yes 203 |7 290-600 GeV m{¥})<200 GeV 1403.5222
fLrlLl R, s r,Fl 2ep 0 Yes 203 |7 90-325 GeV m(¥)=0 GeV 1403.5294
)2.)?,‘ )(. —v((v) 2epu 0 Yes 203 | &} 140-465 GeV m{¥)=0 GeV, m(Z, #)=0.5(m(¥} )+m{¥)) 1403.5294
v AKX TV 27 - Yes 203 | 100-350 GeV m(¥})=0 GeV, m(%, 7)=0.5(m(F$)+m(i})) 1407.0350
= 8 ORIy, TLLGY) 3e.pu 0 Yes 203 'Z,,\'f;‘ 700 GeV m(ET)=m(t3), m(¥})=0, m(Z, #)=0.5(m(¥T)+m(E})) 1402.7029
W= pivo-wilze) 28ep O2jets  Yes 203 [FLF 420 GeV m¥; )=m(¥3), m(¥7)=0, sleptons decoupled | 14035294, 1402.7029
Xéxn_'wl\/lh/\/|. h—bb|WW/tT/yy &HY 0-25h Yes 20.3 ‘a,“l 250 GeV m(FT)=m(i3), mﬁ'\) 0, sleplonsdecoupled 1501.07110
BORY, 05 St 4o 0 Yes 203 |X 620 GeV m(ES)=m(¥3), m(E?)=0, m(7, )=0.5(m(¥%)+m(¥1)) 1405.5086
GGM (wino NLSP) weak prod. Tepu+y Yes 203 W 124-361 GeV er<1mm 1507.05493
Direct.¥1 ¥ prod., long-lived ¥{  Disapp. trk 1 jet Yes 203 iz 270 GeV M} )-m(¥})~160 MeV, r(¥1)=0.2 ns 1310.3675
- Direct Y1 X} prod., long-lived X7 dE/dx trk , Yes 18.4 ,?, 482 GeV m(f\:’Z)'m(’?fM 60 MeV, 7(¥T)<15 ns 1506.05332
9 @ Stable, stopped g R-hadron 0 1-5jets  Yes 279 |& 832 GeV m(¥})=100 GeV, 10 us<r(£)<1000 5 1310.6584
= 0 StablegR- hadron trk - - 19.1 g 1.27 Tev 1411.6795
2T GMsB, stable 7, -z, (e, 1-2u - 191 | 537 GeV 10<tanf<50 1411.6795
_OJ g. GMSB, X]—byG long-lived X(| Y Yes 20.3 i& 435 GeV 2<r(¥})<3 ns, SPS8 model 1409.5542
3z, X —veeyfeuv|ppy displ. ee/ep/pp - 203 | ¥ 1.0 Tev 7 <cr(¥))< 740 mm, m(3)=1.3 TeV 1504.05162
GGM 33, V| —26 displ. vix + jets - 203 | ¥ 1.0 TeV 6 <er(i})< 480 mm, m(z)=1.1 TeV 1504.05162
LFV pp—vr + X, Vr—epfet/pt ep,eT T - 20.3 Vr 1.7 TeV  A},=0.11, di32/133/23:=0.07 1503.04430
Bilinear RPV CMSSM 2e,n(88) 03b Yes 20.3 q.8 1.35 TeV m(g)=m(g), cTrsp<1 mm 1404.2500
X.X] A —»Wx'l’ Hy et v, 4ep - Yes 203 i:; 750 GeV m(/l"g:)>0.2xm(/\7f), 12 %0 1405.5086
n>.. Xiky, X0 SWH =i, ety Bep+T . Yes 203 | 450 GeV gﬁp?)?hzx)rng';‘),),nmo 1405.5086
38 E—qaq 0 -7 jets - 20.3 g 917 GeV 1)=BR(b)=BR(c)=0% 1502.05686
« 8, 3-gt1, ¥ — qqq 0 6-7jets - 203 [z 870 GeV m(¥)=600 GeV 1502.05686
88, i1, | —bs 2e, (SS) 0-3b Yes 20.3 g 850 GeV 1404.250
i1, [ —bs 0 2jets+2b - 203 | & 100-308 GeV ATLAS-CONF-2015-026
fii, fi—bl 2eu 2bh - 203 | & 0.4-1.0 TeV BR(7, —be/u)>20% ATLAS-CONF-2015-015
Other Scalar charm, #—sc¥) 0 2¢ Yes 203 |z 490 GeV mi)<200 GeV 1501.01325
~1
10 1 Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown. All limits quoted are observed minus 1o theoretical signal cross section uncertainty.
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Recherche du stop: Run 1
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Production

Recherche de matiere noire
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Production du Higgs

_ _ associated W/zZ associated tt
gluon fusion vector boson fusion production production
Fusion de gluon:
processus dominant process 8 Tev 13 TeV
Fusion de boson vecteurs (VBF) ggF gluon-gluon fusion 19 pb 44 pb
signature spécifique avec 2 VBF  vector-boson fusion 16pb  3.7pb

jets a l'avant _ _
Production associée WH/ZH (VH) VH associated production 1.1 pb 2.2 pb

désintégration leptonique du ttH associated production 0.13pb  0.51 pb

W ouduZ : :
O,u y ., tH Associated production ~20 fb ~90 fb
Production associée ttbarH




Désintégration du Higgs
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VBF

Combinaison ATLAS/CMS Run 1
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Higgs(es): SM ou BSM ?

1)

2) Désintégration exotique:

3) Recherche de bosons de Higgs supplémentaires:

4) Production de Higgs par paire

Mesurer avec la plus grand précision possible les
caractéristiqgues du boson higgs découvert a 125
GeV et comparer avec les prédictions du modeles
standard

Modeéle a 2 doublets, ex: SUSY, h,H, A, H+/-
NMSSM : singlet supplémentaire

Best-fit: B (H — nur)
ATLAS (1.30 ) : 0.77 + 0.62 %

Events/ 10 GeV /

LFV Higgs Decay

Data - Bkg.

CMS preliminary
T

19.7 fb", s =8 TeV
—l 2T R
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LHCb 2015 Trigger Diagram

40 MHz bunch crossing rate

~ <) I>

LO Hardware Trigger : 1 MHz
readout, high E;/Pr signhatures

450 kHz 400 kHz 150 kHz
p/pp

. Software High Level Trigger

Partial event reconstruction, select
displaced tracks/vertices and dimuons

Buffer events to disk, perform online

detector calibration and alignment

of inclusive and exclusive triggers

~ >

12.5 kHz (0.6 GB/s) to storage

[ Full offline-like event selection, mixture)
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Désintégration B, <> puu

CMS and LHCb (LHC run I)
T | T T T | T T T T T | T | T
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Apres 30 ans de recherche:

S/(S+B) weighted cand. / (40 MeV/c?)
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Des anomalies ...
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Double ridge
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Time/Event [a.u.]
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Conclusion

High
LHC / HL-LHC Plan Luminosity
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Baryo(Sllatter
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Dark Matter
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