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Uncharted discoveries?

I The Standard Model of particle physics s Leptons | Theorised/explained

i Bosons
Years from concept to discovery Quarks | Discovered

1880 90 1900 10 20 30 40 50 60 70 80 90 2000 12
Electron f=———
Photon } |
Muon ' ‘ y
Electron neutrino F————l
Muon neutrino [ |

Down

Strange
Up
Charm ' i

Tau i
Bottom |
Gluon ] i

W boson = i
Z boson | i

Top ' '
Tau neutrino M

HIGGS BOSON } i

Source: The Economist



Many unanswered questions....

Why there are 3 families of
particles! Are there more! Why is the top quark so heavy?

Why there’s t
more matter : Are there
then anti- more forces!?
matter?
How do
neutrinos get
!
mass!? What keeps
the Higgs mass
so small?
How do we What is

incorporate gravity? Dark Matter?



... aS many possible answers to probe!

® Super-symmetry?
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® Composite quark and/or leptons? : S ; m :

® New Heavy bosons? :E T :
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Gravitons? :Any new theory [
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How would hew phenomena manifest?

New particles: New interactions: New particles and states:

resonant excess (bump) over Standard Model background ~ more central production (~Rutherford experiment)  larger multiplicity of objects at high masses
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Long list of models and signatures

Many extensions of the SM have been

developed over the .
- -

Supersymmetry <= —
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Extra-Dimensions e

N

Technicolor(s) &@
Little Higgse— SN\
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Hidden Valley 2 %
iy,

Leptoquarks ‘\‘{

Compositeness

4™ generation (t', b")

LRSM, heavy neutrino

= (I

(for illustration only)

1jet+ MET

jets + MET

1 lepton + MET
Same-sign di-lepton
Dilepton resonance
Diphoton resonance
Diphoton + MET
Multileptons

Lepton-jet resonance
Lepton-photon resonance
Gamma-jet resonance
Diboson resonance
Z+MET

W/Z+Gamma resonance
Top-antitop resonance
Slow-moving particles
Long-lived particles
Top-antitop production
Lepton-Jets
Microscopic blackholes
Dijet resonance

etc...



Long list of models and signatures

Many extensions of the SM have bee
developed over the pw%
Supersymmetry1 — =

Extra-Dimensions

Hidden Valleys,
Leptoquarks
Compositeness
4" generation (t', b')
LRSM, heavy neutrino /
etc...

(for illustration only)

1jet+ MET

jets + MET

1 lepton + MET
Same-sign di-lepton
Dilepton resonance
Diphoton resonance
Diphoton + MET
Multileptons

Lepton-jet resonance
Lepton-photon resonance
Gamma-jet resonance
Diboson resonance
Z+MET

W/Z+Gamma resonance
Top-antitop resonance
Slow-moving particles
Long-lived particles
Top-antitop production
Lepton-Jets
Microscopic blackholes
Dijet resonance

etc...

A complex 2D
problem

Experimentally,
a signature
standpoint
makes a lot of
sense:

- Practical

- Less model-
dependent

- |mportant to
cover every
possible
signature



ATLAS SUSY Searches* - 95% CL Lower Limits

Status: July 2015

ATLAS Preliminary
\/.; =7,8TeV

iss o e
Model Ty Jets EFT [Ldiqm™) Mass limit Reference
MSUGRA/CMSSM 0-3e.p/1-27 210jots/3b Yes 203 migl-m(z|
3. G-aky 0 26jets  Yos 203 ml1-0GeV.
4d, G—qt, compressed| moena-jet  1-2jels Yese 203 migl-mit7)<1
aa. q-aq(u (vt 2ep(oft-Z) 2jels  Yes 203 miE |0 GeV
8. 345 0 2Gjets  Yes 203 i
27 3—qqx; -oqu’)’” 0-1e.u 26 ieB Yes 20
BB B=qqidi[ivivnty 2ep 0-3jets - 20
GMSB (I N_SP) 127t+01( 02jots Yes 20.3
GGM (bino NLSP) 2y - Yes 203 £T(NLSP)<0.1
GGM (higgsino-bino NLSP) ¥ 15 Yoo = 203 mi#!]<000C
GGM (higgsino-bino NLSP) ¥ 2jels  Yas 203
GGM (higgsine NLSP) 2eu(Z) 2jets Yos 203
Gravitino LSP 0 mono-jet  Yes 203
§ 27 305D 0 ab  Yes 201 mii?1<400GeV
| 3z.3o 0 7-10jats  Yee 203 mif!| <350 GeV
N 0-1 e 3k Yos 201 mii!|<400G
L ag, B—biV] N1 o g ah Yas 201 m(i!|<a00Gov
- b.b; {;.—,hﬁ 0 25 Yes 201 mii} <90 GeV
b ity 2ep(SS) 036 Yes 203 miFi=2 mi})
r.:. ; r,_.b&'. 1241 126 Yes 4.7/20.3 ma‘.‘) =« 2m(t}), m{{')-56 3
m, ; n—»W'b\ ore?) D-2e,4 0-2jels-2h Yos 203 mi’ =1 GeV
LR B el 0 monc-jet/-lag Yes 203 mii,)-miF| j85Gav
3 nn (naturalGMSB) 2e.u(2) 1h Yes 203 mu;z;>1506ev Sq uarks
hf. 01t -7 Sewul?) 15 Yas 203 miit<20nGav
rliz, 187 26t 0 Yee 203 mit! -0 GoV | 14035294
i y, ""’5 T %) et 0 Yos 203 mit!|=0 GeV, m(7, =0 E(m(i
: x, ( J X =T 2T ~ Yos 203 m(i’|=0 GeV, m(, =).5(m
-.21 urLz(w; oy () Bep 0 Yes 203 M m(E). m(E] | =0, miZ, 71=) 5(m .
2Beu  O2jets Yes 203 i =m(iR). i) EW direct
—e“))'ﬂ}) h—sbb/W Wirrjyy Y a2b Yes 20.3 m(,f’.‘):m(l-);)), m(\.".,)
A"Jﬁ 1 bt dep 0 Yes 203 miEh)=mif ) mit))=0. mi¢. 71=0 5(m
GGM (wino NLSP) weak prod. Tepu+y - Yoe 20.3 cr<imm T
Direc ¥17, prod., long-lived ¥7 Disapp. trk 1 jet Yes 203 miTm )~ 160 Ma, .
Direct V1| prod,, longived V7 dEidx trk 5 Yes 184 M mid! )~ 160 Ma\.
- Stable, stopped § R-hadron 0 1-Sets  Yes 279 mit? =100 GeV, 10
- Stable g R- nadron rk S “ 18.1 :
GMSB, stable & 1}z fwrte.s) 124 - - 18 T0tang-=0 LOng-llved
GMSE.. ¥ —yC, long-ived &) 2y - Yos 203 277 )3 ne, SPSE
iz o —eevlopy fppy cispl. eefefpp - - 203 7 <cr(F))1= T40 mm, m
GGM g, ¥)—7Z6 cispl. vtk +jets - 2 203 6 <c7(F])< 480 mm. m
LFV pp—v, + X.Vo—epferfur et “ » 20.3 A =010 Aiyap0200=0.07 I 1503.04430
Blllnear RP»' CMSSM 2ep(SS) 03b Yo 2.3 migl=mig), eTpspet 1 o
,x, ,xl —wi x — 20T, eV, dept = Yos 203 miE) =0 2%m(F; ), 6
i 7 -&W?*,/Yl—zm ervy  SEUFT 5 Yes 203 mit![>02%m(E7), 6
xx. &§9qq ) G7jets - 20.3 BR(1)-BR(#)=B R PV 605
88, §=471, ¥ = qqq ) 67jets - 203 miE =600 605
2%, 201, 4 —0bs 2ep(SS) 04b Yes 203 50
L, t1—bs o} 2jets +2H - 20.3 2015-026
fif Fi—=bi 2ep 25 = 2.3 BR(f) b /)~ 20% ATLAS CONF-2015.015
Scalar charm, c—sci'| 0 2¢ Yes 203 miil|<200Gav 1501.01325
1 1 L 1 1
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ATLAS Exotics Searches* - 95% CL Exclusion ATLAS Prelimina

Status: July 2015 [Ldt=(47-203) b Vs=7,8Te
Model Ly Jets ET [raym] Limit Reference
—

ADD Gy +g/q = z1j Yes 203 1502.01518
ADD non-resonant €2 20,4 - - 20.3 14072410
ADD QBH — éq 1eu 1j - 203
ADD QBH - 2 - 203
ADD BH high Nee 2p(SS) = - 203 X :
ADD BH high ¥ pr >lep >2j - 203 —
ADD BH high muitijst = >2j - 203 ==t
RSt G — £ 2en - - 203 =0. e
RS1 Gyx — vy 2y - - 203 . s 1T
Bulk RS Gkx — 2Z — aqlé 2eu 218 - 203 ; )
Bulk RS Gy — WW — ggqly teu 2j/1J Yes 203 Wy =1.
Bulk RS Gy — HH — bbbb - 4b - 195 | Gex mass ™, ]
Bulk RS gyx — tt leu 21b 2102 yes 203 1505.07018
2UED/ RPP 2eu(SS) >1b,21] Yes 203 oot
SSMZ — & 2e.u - - 203
SSMZ — T 2r - - 195
SSM W st je - we mxa Gauge
EGM W' — WZ — & £ 3c.u - Yes 203
EGM W’ - WZ — gqft 2e.u 2j71J = 203
o d T ol R bosons
HVT W' — WH — #vbb lep 2b Yes 203
LRSM W}, — tb teu 2b01] ¥Ye= 203
LRSM W, — tb Oeu 21b14 -~ 20.3
Claqqq - 2j = 173 e =-1
Cl ggét 2eu - - 203
Gl vutt 2e,u(SS) z1b, 21| Yes 203
EFT D5 operator (Dirac) Oe.u z1j Yes 203 Dafk Matter 1502.01518
EFT D9 operater (Dirac) Oeu 1J4x<1] Yes 203 1308.4017
SﬂsrLQi:’gn 2e 22j - 203 lp:l
Scalar LQ 2™ gen 2u 22j - 203
Scaler LQ 3™ gen lex  21b,23] Yes 203 } Lepto
VIQTT s Hr+ X Teu 220,23] Yes 203 ,B) doublet
VIQ YY - Wh+ X leu >1b>3] ¥ea 203 Heavy 3Y) doublet Quarks
VLQ BB - Hb+ X leu 22623 Yes 203 bin singlet
VLQ BB - Zb+ X 2>3ep 2221b - 203 Quarks Y) doubet =TSO
Tos — W 1eu 21b25] Yes 203
Excited quark ¢* — gy 1y 1 - 203 " and d .
Excited quark ¢* - g5 = 2j - 203 only +* and d EXCIted
Excited quark 5" — Wt for2enib 2jort| Yas 4.7 lef-handed 3
Excited leplon £ — £y 2e.p1y - - 13.0 A-2
Excited lepton v* — W vZ et = - 20.3 A=h< fermlons
LSTCay —- Wy leply - Yos 203 \
LRSM Majorana v 2ep 2] - 203 m{ W) = 2.4 TeV, no muing 1505 06020
HIggs triplet H== — &£ 2&,u(SS) — — 203 O progucson, BR(H — )1 14120237
Higas triplet H** — &r 3ept - - 203 DY production, BR(HT™ —» £7)=1 14112921
m (non-res prod) Teu ib Yes 203 Secr—m = 0.2 1410.5404

i-charged particles - - - 203 D¥ production, qi = Se 150404188
Magnetic monopoles - — ~ 7.0 OF production, (gl = lgo, spin 1/2 Pretminary

2 s a2l e Ter WP Ur P g iy
-1
_ - 10 9 Mass scale [TeV]
"Oniy a selection of the available mass limite on new states or phenomena is shown.
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ATLAS Long-lived Particle Searches* - 95% CL Exclusion

Status: July 2015

Model Signature  [£dt[]

Lifetime limit

ATLAS Preliminary
JLdt=(184-203) 6" Ys=8TeV

Reference
m(g) =13 T:V. m(x?) = 1.0 TeV| 1504.05162

APV v — eev/euv/uuy  displaced lepton pair  20.3
GGM Y — 28 displacad vix + jets  20.3 m(g) =11TaV. m(x?) = 1.0 TaV 1504.05162
AMSB pp — xi¥%.xTx;  disappoaringtrack 203 m{xt) = 450 GeV 13103675
AMSB pp - xixl.x7x;  large pixe! dE/dx 184 mly}) = 450 GeV 1506.05332
GMSB non-pointing or delayed ¥  20.3 SPS8 with A = 200 TaV 1409.5542
Stealth SUSY 2 ID/MS veorticos 19.5 m(§) = 500 GeV 1504,03634
Hidden Valley H — xyn, 2 low-EMF trackless jets 203 mfx,) = 25 GeV 1501.04020
Hidden Valley H — =z, 2 ID/MS verticas 18.5 m{x,) = 25 GeV 1504.03634
FRVZH — 2y + X e 203 = 2y4 + X, m{yg) = 400 MeV 1409.0746
FRVZ H — dyg + X 2e- - a-jols 203 10 m v| 14000748
Hidden Valley H — zun, 2 low-EMF trackless jets  20.3  ossom mi#) = 25 GeV 150104020
Hidden Valley H — a,x, 2 ID/MS vertices 19.5 m(x,) = 25 GeV 1504.03634
FRVZH — 4y, + X 26—, pu-,n-jets 203 H = 4y, + X, m{y4) = 400 MeV 1409.0746
S Hiddon Valley ® — x.x, 2low-EMF trackless jets  20.3 oxBR = 1 pb, m(x,) = 50 GeV 1501.04020
. Hidden Valley ® —» x.x, 2 ID/MS vertices 185 8R =1 pb, mix.) = 50 GeV 1504 03634
Hidden Valley ® — m.z, 2 low-EMF trackless jets 20.3 @xBR - 1 pb, m(x,) = 50 GeV 1501.04020
Hidden Valley ® - m.x, 2 ID/MS vertices 195 oxBR = 1 gb, m(x, ) = 50 GeV 1504.03634
HV Z'(1 TeV) = quov 2 ID/MS vertices 20.3 oxBR = 1 pb, m(xy) = 50 GeV 1504.03634
HV Z'(2 TeV) - quqv 2 IDMS vertices 203 xBR = 10, m(x,) = 50 GeV 150403634

100 ¢ [m]

‘Only a selection of the avallable lifetime limits on new states /s shown



ATLAS dark matter search

3 . F ATLAS 20316 ys~8TeV | —e—Data ' ]

u W+ g 2505 SR: E?lss>350r G_;'\?_I ) 5}}?&5‘1} +et -
£ 200 | = i, E

g - 77 urlnc':?toa?nty ]

pé - 150~ —1__ —_— g5zu=<_1d)}x1oo —

— == D5(u=-d) x1 ]

E T I
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mjet [GBV]

T L L T 1 LI LI T T | T T T I T T T | T T T I T T
—e— Observed 95% CL  gR: E:"“ - 350 GeV
==== Expected 95% CL
[ Expected+ 1o

Expected+ 2 ¢

¢ Pair production of WIMPs plus W or
Z bosons decaying and reconstructed
as a single massive jet in association
with large missing transverse
momentum from the undetected

WIMPS particles

®  The interaction is unknown...

v" But this doesn’t stop the search!
- L my, [GeV]

o(W/ZH— WiZinv) /o, o (WIZH)

;I ATLAS 203fb 'Iu'_ 8Te
120 140 180 180 200 220 240 280 280 300

O o N W e OO N O ©
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New heavy W and Z like particles

These searches are quite straight-forward, following basically the same
analyses as for the familiar W and Z bosons

Z’: Di-lepton pairs W’: Lepton + ETmiss

19.7 fo' (8 TeV)
T 2 |

107 g

2 BEESS B 'I.Datazo‘z' LB >5'llIIIIIIIIYIITIIlYI
g 10° ATLAS oy 010 CMS __SSMW —ev, Bw-erv
L1>.l Z—ee @700 quark 01 0k e+EP= M = 2000 GeV M + single t
10° Ldt=203f" O)0ijet & WaJets - __HNCCl—ev, M aco
D[)bogon - 3 A = 4000 GeV -y + jets
10° =l Te¥ (1Z SSM (1.5 TeV) 21 : DM,A =200GeV, [ JoY
" [0z SSM (25 TeV) <102 M, = 300 GeV [l oiboson
0>J B —+- Data
107 rL w 10 : [E5 Syst. uncer.
l :
" ! 18 M
1 107! e .
10° = 102
A | 3 3 P ) I G =1
D 14 = 103
§ 1'21 L I Ahhl |I =
S og e R | 4 10
3 003 02 03 0405 53 4
80080 ; 3 04 0. o
3 ! 1 M, [TeV] 500 1000 1500 ZI\C;I?.O(G 2\?)00
ee
e
Phys. Rev. D 90 (2014) 052005 arXiv:1408.2745v1[hep-ex] sub. to Phys. Rev. D
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New particles decaying into two photons

q G Y 9 G Y
Example for a search of >ﬁ: :%ﬁf:
extra dimension signals g v g Y
(Kaluza-Klein Graviton in
the Randall-Sundrum and Arkani-Hamed, Dimopoulos and Dvali models)
g 10 Jracasw §  F F TAas | omemerimi
o = --- Expected limit
3 10° T & 1 s =7TeV .Eigzled{?é—;
Control regi " ?ﬂ - G= ee/pp/ 1y Expected + 26 7
10 P ' I r -/, =01
~e-2011 dala T " kM, =005 ]
1 [ Total Background <} 10 — /M, =0.03 =
10" i "iReducible Background < = — /M, =001 7
x b B
syst @ stat (total) et i J' Ld=dsh” ]
1 0'2 syst @ stat (reducible) i i
4 [TIRS, k¥, =0.1,m, =15 TeV 10? 3 uu:j Ldt=501" 3
10 : [CJADD. GRW, M, = 2.5 TeV s E W:J-Ldl=49fb" ;
8 I I
5 : 10°E E
2 Ea by b N e Ny N PR
[ : B : 0.5 1 15 2 25 3
o 200 300 400 1000 2000 30( o 18]

my, [GeV]

New J Phys 15 (2013) 043007
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LHC Run 2

Hugely increased potential for discovery of heavy particles at 13 TeV

Perfect occasion for young motivated physicists: join the search!

Minimum bias

ZZ

WH

t (s-channel)

H (ggF)

H (VBF)

t (t-channel)

tt

ttH

stop pair (0.7 TeV)
stop pair (0.9 TeV)
gluino pair (1.5 TeV)
gluino pair (2.5 TeV)
Z' SSM (3 TeV)

Q" (4 Tev)

QBH (6 TeV)

Cross section ratios: 14 (13) TeV/ 8 TeV

1.2
2.1
2.1
2.2
2.6 And: pp — H*(500) + X: 14 TeV/8 TeV ~ 7
2.6
2.8
3.9
4.7
11 (for 13 TeV /B TeV: 8.4)
16 (for 13TéVJBTeV:12}
Ti (for 13 TeV / 8 TeV: 46)
: 5700 (13/8:2700)
13
87
, : . J 12000
rrt rrt e : ——rr R —
10 100 1000 10000 100000
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3.9 TeV

The very successfull 2016

LHC integrated luminosity by year

2015/16: 6.5 TeV

Peak luminosity >
1.35x 10% cm's™!

Integrated luminosity [fb]

about 40 fb' in both
ATLAS and CMS @

2016

2011

1-Jul 25-ul

Projection 2016

//-,7015,/_




Availability in 2016

Pre-
cycle 2%

Remarkable availability:

Downtime
* Increased operational 26%
efficiency [31%] Stable ?eams
« Enhanced system availability %
» New pre-cycle strategy Operation [33%]

23%

Downtime of technical infrastructures

30% less
downtime in 2016 B

than 2015 Non-availability of beams

from the injector complex
is the largest source of
LHC downtime
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W, Z cross-section at 13 TeV

O X Br(W— 1v) [nb]

ZIv* (pp)
— ZI7* (pP)

o’
o
.
*®
.
.

68% CL ellipse area

—
>
@
T
%
©
1] | @ Data
= . B R, PDG average
X gosi- I R, PDG average

* Standard Model

E ATLAS/CMSW— IV wemeees W (pR) 3 ® ATLAS Z/y*— 1l

L ATLAS /CMS W' ['v —_ B J
(PP) c O cMs  zZiy'> i

L ATLAS/CMSW = 1Iv wt ey .

CDF W (o) v (PP) ~ gill— ®/O CDF Z/yv*— eeluu
....... — = | o

E DO W— (e/u)v » el M

- UAT W= Ty T [ %o pve

- UA2WSsev o *>~ ¢ B R

B Phenix W' (/e )y _ g@l” o et N -t

- Ll +* N -

‘ -

= - ,.-“ m """"

E X 401 -

[ - * =

- by = 3

: s b M

N ATLAS " I#

__ 13 TeV, 81 pb™

C CT14NNLO P

L 10~

b‘ 1 1 1 1 | 1 1 1 1 1 1 1 1 | = 1 I
1 10 1
(s [TeV]

;‘ T T | T T | T T T T T |
7 ~ ATLAS ]
ES L 13 TeV, 81 pb” :

Ll
0.85 0.9

Ll
0.95 1 1.05

RZ =0z e / Oz TNy

ATLAS
13 TeV, 81 pb™!
CT14NNLO
1 1 1 1 1 1 1 I
10
|'s [TeV]
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Mass of this event: 7.7 Tera-electron volt

CATLAS
A EXPERIMENT
http://atlas.ch

Run: 280673

Event: 1273922482 Di-jer Even t

2015709729 15:32:53 CcEST Highest Mass Central Dijet
pT,=pT,=3.2TeV

m,=6.9 TeV

MET =46 GeV




Dijet Angular Searches

Vs=13TeV, 3.6 fb

Search in dijet mass bins using angular distribution

yy  1+cosf*
=€ ~N—_—

x 1-cos@*

1512.01530

Search for distortions of the dijet
angular distribution from Contact
Interactions of particles at much higher
masses O(A) with color-singlet left-
handed chiral couplings (in 4-fermion
effective field theory)

L |I+||.|J]
T |rlrr'|'|

ATLAS

e Data —SM
Clin, =+1,A=12TeV

1 wClim, = -1,A=17TeV

-+ QBH (QBH), M,,= 8.0 TeV

[JTheoretical uncertainties
7 M Total uncertainties

46<m <54TeV -

T T T Ill‘ll T
4.D<n1“<4.6 TeV

1 31<m <34TeV |
W

+ .'r.'-'r'”'] +
28<m <3.1TeV E

——
2.5«::rnij<2.8 TeV

|
t

2 3456 1

1 2 3456 10 20,30

No deviations observed, limits set at
12 TeVon A (form, =1)
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Dilepton Resonances (LFC and LFV)

ATLAS-CONF-2015-070

Search for Z’ in dilepton (LFC) and (LFV) (in eu decays)
Main background DY is taken from MC

ATLAS-CONF-2015-072

Top and diboson extrapolated at very high masses using a functional form

Background from MC except for MJ in dielectron uses Matrix method (based on electron ID)

Events

T
ATLAS Preliminary ¢ Data
V==13TeV, 32" —zn
Dilepton Search Selection [l Top Quarks
[ Dibesen
[ Multi-Jet & WJets
—_— (3 TeV)
—— A =20 TeV

ee

Events

Data/ Bkg

| __L_;_'m Al |

I T
ATLAS Preliminary 4 Data
V==13TeV, 32" —2n
Dilepton Search Selection [l Top Quarks

[ Dikesen

— 7,3 TeV)
— A =20 TsaV

¥

pu

Y g

\

100 200 300 400 100

2000 2000
Diglactron Invariant Mass [Ga]

Highest di-electron
mass event at 1.8 TeV

e AT 1 )

100 200 300 400 1000 2000 2000
Dimwon Inmadant Mass [GaV)

Highest di-muon mass
eventat 1.4 TeV

No Excess found !

95% CL Limit on SSM Z’ at 3.4 TeV (2.9 TeV from Run-1)

ATLAS Preliminary e  Data
\s=13TeV, 3.2 b

OBH RS 2 TeV
1 Systemalics

e
- il B,
L " l PRSTR S—ra—|
e ?“‘ 'S +- ki
s S A
200 300 400 500 5060 3000
M, [GeV]

Highest epn mass event
at 2.1 TeV

95% CL Limit on SSM
LFV Z’ at 3.0 TeV (2.5 Tev

from Run-1) 39




246 GeV
1.8 TeV

mee

High Mass Dielectron

370 GeV ET,

ET, =

o
-
)
S

Ly
o
)
.

4+
O

L

i

Q

472098394
2015-09-25 16:25:21 CEST

280319
to 2e candidate Event

EXPERIMENT

z

SIATLAS




Search for Resonant Lepton-MET

ATLAS-CONF-2015-063

Search for W’ in lepton-MET final states

[151 T T T T LI | T T T T [15) T
g o ATLAS Preliminary — W' (2 TeV) = Data g 107 L ATLAS Preliminary — W (2 TeV) = Dala
T \s=13TeV, 3.3 fb" — W (3 TeV) Ef w \s=13TeV, 3.3 " — W (3 TeV) E:}'
' i — W’ (4 TeV) op . ; — W (3 TeV) op
W' — ev selection [ Multijet 105 &= W' — uv selection Oz
[C]pibeseon

10t
Oz
[Jpiboson 10*

] Multijet

2 2
& &
fa O 08
| 0.6 I
200 300 1000 2000 200 300 1000 2000
Transverse mass [GeV] Transverse mass [GeV]
Highest electron-MET Highest muon-MET mass
mass event at 1.95 TeV event at 2.2 TeV
| J
|

No Excess found !

42

95%CL Limit on SSM W’ at 4.1 TeV (3.2 TeV at Run-1)




Fully hadronic JJ Diboson Searches

ATLAS-CONF-2015-073 Run-1
E " ;.ﬂTLdSI | :g:::: nd ﬂdll ?
- Modest excess at Run-1: 3.4c local / 2.50 global 8 e BTev i e W e 1
£ SaTOVEGMW o1 7
2 102 Significance (stat)
. . . . . . u B Significance (stat + syst)
- Analysis very similar to Run 1, with functional fit S
10

of the background

-+
| IIIIIII| 11 IIIII| L1 IIIII|

- No significant excess is observed 10°
however sensitivity not high enough for conclusive
probe of the Run 1 excess

Significance

= 1{? T T T T T T = 'Il:'ll T T T T T T = '":’l T T T T T T -
3 ATLAS Preliminany —=— Data 2013 8 ATLAS Preliminary —=— Data 2013 {5" ATLAS Preliminary —=— Data 2013 3
2 102 {5=13TeV, 32" —— Fit bikg estimation S - {s=13Tev, 32" —— Fit bikg estimation b 1P Vs=13 TeV, 32" —— Fitbkg esfimation |
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SUSY searches
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2017: beams are back in LHC from Friday 29™ April
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2017 scenarios

AR
BCMS || BCMS+

_ Nominat

Beta* (1/5) [cm] 33
Half crossing angle 185 170
[urad]

No. of colliding bunches 2748 2544
Proton per bunch 1.1e11 1.2e11
Emittance into SB [um] e ~2.3
Bunch length [ns] 1.05 1.05
Peak luminosity [cm2s] ~1.1e34 ~1.8e34
Peak pile-up ~28 =L
Luminosity lifetime [h] ~24 ~14

Run 2 @ 13 TeV om.




Large Hadron Collider will operate till 2035

More than 1400 papers published
2010-2016 by 4 LHC experiments.

We are on the route
to UNKNOWN ...!

Only 2% of complete LHC/HL-LHC
has been delivered to date.
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ECFA report 2016 (European Committee for Future

LHC
27 km,8.33 T
14 TeV (c.o.m.)

Accelerators)
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