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Luminosity delivered to ATLAS

since the beginning

ATLAS Online Luminosity
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Feak interactions per crossing

The BIG challenge in 2012: PILE-UP
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Relative energy scale
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Electron energy response stability fu_é,

with pile-up in 2012 data

1 _005 - T T T T ‘ T T ‘ T T ‘ T T -
1.004 — RMS:0026% @ WoevEp
1.003= - RMS0088% . .Q.42seiny.mass -
1.002— E
1.001— E
0.999 — E
0.998 — E
0.997 Fvvevn ‘ J- ‘ E
- Data 2012 Ns= 8TeV Ldt = 1 7 fb -
0.996 ‘ E
B ATLA§ Prellmn"\ary ‘ ‘ 3

0995 10 15 20 25 30

Average interactions per bunch crossing

E,™ssresolution vs pile-up before and
after pile-up suppression using tracks

26 [ T | L | T T | T T | T T | T T | T T | T T | T T | T 1]
o4F © MC12 default ATLAS Preliminary = -
- o MC12 Pile-up suppression STVF .
2o~ * Data 2012 default ) 4
- = Data 2012 Pile-up suppression STVF -
200z =
18 Vs =8TeV —+— T
- I —_g = -
16— |Ldt=1.7 fbo' —— T
= 0 jots p.=20 GeV Ca E
14— Vletsp = e —— —
B - g
12 — s E
05 L E
8 :_ ==t —u_n_u _:
6 : 11 1 | I 1 1 | 11 1 | 11 1 | 11 | | 11 1 | 11 1 | 11 1 | I 11 | | I:

0 2 4 6 8 10 12 14 16 18
Npv



20115%£10A31H

Summary of main electroweak

and top cross—-section measurements
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week ending

PHYSICAL REVIEW LETTERS 13 APRIL 2012

=

Observation of a New Yy, State in Radiative Transitions to Y(15) and Y(2S5) at ATLAS

PRL 108, 152001 (2012)

The y,(nP) quarkonium states are produced in proton-proton collisions at the Large Hadron Collider at
Js =7 TeV and recorded by the ATLAS detector. Using a data sample corresponding to an integrated
luminosity of 4.4 fb~!, these states are reconstructed through their radiative decays to Y(1S, 2S) with
Y — u” u”. In addition to the mass peaks corresponding to the decay modes y;, (1P, 2P) — Y(1S)y, a
new structure centered at a mass of 10.530 = 0.005(stat) = 0.009(syst) GeV is also observed, in both the

Y(15)y and Y(25)y decay modes. This structure is interpreted as the y;,(3P) system.
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H > ZZ0) > 4p BB (m,,= 125.1 GeV)

@ATLAS

EXPERIMENT
http://atlas.ch

Run: 204769
Event: 71902630
Date: 2012-06-10
Time: 13:24:31 CEST
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10°k ATLAS Preliminary 2011 + 2012 Data
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J. Incandela for the CMS COLLABORATION

July 4" 2012 The Status of the Higgs Search
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pn =0 --- BG only

Signal strength parameter = 1 - SM-Higgs signal + BG
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Hadron Collider Physics Symposium 2012

HCP2012

The Hadron Collider Physics Symposium 2012 will be hested by Kyoto University, in Kyoto, Japan.
The 23rd conference in this series, this meeting will showcase the latest results from the LHC, Tevatron, RHIC and HERA.

November 12 - 16, 2012
Kyoto University
Kyoto, Japan

International Advisory Committee

E http://www.icepp.s.u-tokyo.ac.jp/hcp2012/
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News @)

St

HUNDRED AND SIXTY-FOURTH SESSION OF COUNCIL
20 September 2012
RESTRICTED SESSION

TERMINOLOGY TO BE USED WITH RESPECT TO THE ELECTROWEAK
SYMMETRY-BREAKING MECHANISM

The Council agreed that the electroweak symmetry-breaking mechanism
should continue to be referred to as the Brout-Englert-Higgs (or BEH)
mechanism in all official CERN communications, while the boson associated
with that mechanism could continue to be called "the Higgs boson", as that
term had long since passed into common parlance.
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Measured mass = 126.0 + 0.4 (stat) £0.4 (sys) GeV &ATLAS
125.3 £ 0.4 (stat.) = 0.5 (syst.) GeV ~ <CMS
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Assume SM correct up to Mp, G.Degrassi et al., JHEP 08(2012)098
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Introduction pMSSM Higgs searches Implications Conclusion
O (o) oe ()

SUSY Higgs?

@ In the SM, the Higgs mass is essentially a free parameter

@ In the MSSM, the lightest CP-even Higgs particle is bounded from above:
My &~ Mz| cos 23| + radiative corrections < 110 — 135 GeV

e Imposing M}, places very strong constraints on the MSSM parameters through their
contributions to the radiative corrections

o Ma Mz .5 3m; Mg | X¢ X¢
M, ~~  Mzcos™ 23+ 72,2 {Iog - - Ve 1 M2

A

U
@ Important parameters for MSSM Higgs ma,s's:
U

e tan 3 and My 4
o the SUSY breaking scale(Ms = | /m; mg,
e the mixing parameter in the sto or Xt = At — jtcot 3

e M is obtained for:

e a decoupling regime with a heavy pseudoscalar Higgs boson, Ma ~ O(TeV)
e large tanf3, i.e. tan3 2 10
o
o

heavy stops, i.e. large Mg iy
maximal mixing scenario, i.e. Xt = v/6Ms

Nazila Mahmoudi ICHEP 2012, July 5th, 2012



Introduction pMSSM Higgs searches Implications Conclusion
(0] (0] e]e} 000000 (0]

Consequences of a 126 GeV Higgs on constrained MSSM scenarios

Maximal Higgs mass

my = 173 GeV
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uﬂ !
o

Nazila Mahmoudi ICHEP 2012, July 5th, 2012



SUSY Search

O-lepton + 2-6 jets + E
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Simplified squark-gluino-neutralino model (m gp = 0)
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MSUGRA/CMSSM models with tanf =10,A;=0and p >0
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MSUGRA/CMSSM: tanp = 10, A =0, p>0 L"=47f"
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m o [GeV]

Combined

Sto .
P Natural SUSY? ~

Exclusion . 4k

T, production: T,— b+¥..%, Lwt ’+x (BR=1,m. <200 GeV); , —>t+x (BR=1, m. > 200 GeV)
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No other hints for new physics, so far ...

“"Targe ED (ADD) “ monojef + E
Large ED (ADD) : monophoton + E
Large ED (ADD) : diphoton,mn
UED : diphoton + E e
RS1 with k/M, = 0.1 - diphoton, m,,
RS1 with ki = 0.1 - dilepton, m,
RS1 with k/Mg, = 0.1 . ZZ resonance, My,
RS1 with k/Mg = 0.1 : WW resonance, mr,,
RS with BR(gKK—m} 0925 : it — l+jets, m,
ADD BH (M /My=3) - SS dimuon, N
ADD BH (M, IM =3) . leptons +|ets p
Quantum black hole : dijet, F_(m. 5
" gqqq contactinteraction ™ f(m ]
qgll CI : ee, pu combined, m
. uutt €12 SS dilepton + jets * E .,
7 (SSM) - ma,_,
Z' (SSM) -m,
W' (SSM) 1ty
W'i{—=1tq,g =1):m
W' (— tb, S%M}'mm
Scalar LQ pairs (5= 1) “kin. vars. in eeu evJ]
_____Scalar LQ pairs (,6 =1) - Kin. vars. in ppjj, pvjj
4 generatlon "t WbWb
generatlcn b'b'(T_ Tem)— WiWt
New quark b" : bB—s Zb+X, m
Top partner : TT — it + ADAD (dilepton, M ZS
Vector-like quark : CC mh
Wector-like quark NC My
“'EXcited quarks “y-jet resonance, m a-
Excited quarks : dijet resonance, m
Excited electron : e~y resonance, m
Exuted muon :u-y resonance, m
“Techni-hadrons (LSTC) dllepton .'rztm,Llu .
Techni-hadrons (LSTC) : WZ resonance (vlll), m ruz
Major. neutr. (LRSM, no mixing) - 2-lep + Jels
Wg (LRSM, no mixing) : 2-lep + jets
H* (DY prod., BR(Hﬂ%u}L) 1) - SS dimuon, m

Color octe'fscalar duet resonance m_IL

T;rlss

Extra dimensions

o)

V'

: Excited: New quarks: LQ:

i fermions

Other

ATLAS Exotics Searches* - 95% CL Lower Limits (Status: LHCC, Sep 2012)

My (5=6)
My (5=6)
M, (5=6)
A
A (constructive int.)
A
" [£=5554 ", 8 TeV [ATLAS-CONF-2012-129] 2.49 TeV 7' mass

My, (8=2)
Mp (6=2)
M s (GRW cut-off, NLO)
Compact. scale 1/R
Graviton mass
Graviton mass
Graviton mass
Graviton mass
KK gluon mass

ATLAS

Preliminary

JLdt =(1.0-6.1)fb"
Is=7,8TeV

L=47 T, 7 TeV [ATLAS-CONF-2012-067]
L=47 T, 7 TeV [1209.4446]
L=4.7 fo"', 7 TeV [CONF-2012-096]
L=1.0 o, 7 TeV [1205.1016]
L=47 o', 7 TeV [1209.4446]
1=1.0 f”, 7 TeV [1112.4828]
1=1.0 ", 7 TeV [1203.3172]
L=4.7 o, 7 TeV [Preliminary]
L=4.7 o, 7 TeV [ATLAS-CONF-2012-130]
£=2.0 ™", 7 TeV [1204.1265]

L=47 fo', 7 TeV [1209.4186]

L=46 0", T TeV [ATLAS-CONF-2012-137]
L=46 0", T TeV [ATLAS-CONF-2012-137]

350 GeV. W' mass

13TeV 7' mass
255TeV. W' mass

1.13TeV. W' mass
242TeV. W™ mass
660 Gev 1" gen. LQ mass
685Gev 2™ gen. LQ mass
656 GeV ' mass
670 GeV b’ {Tm) mass
400 Gev b'mass
483Gev. T mass (m(A ) < 100 GeV)
1.42Tev. VLQ mass (charge -1/3, coupling ko = v/mg)
1.08 Tev, VLQ mass (charge 2/3, coupling k,q = v/im)
* mass
g* mass
e* mass (A = m(e*))
w* mass (A =m(u*))
p, /o, mass (m(p /o) -m(n) =M )
p, mass (m(p.) =m(n;) +my, m@) = 1.1m(p,))
N mass {m(WR} =2 TeV)
Wg mass (m(N) < 1.4 TeV)

Scalar resonance ma:

107"

*Only a selection of the available mass limits on new states or phenomena shown

10°
Mass scale [TeV] 33
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—

q LHC and LHC Injector Upgrade

Reflected in 10 Year Plan

* Length of LS2: minimum 12months

* 2019 commissioning: several months
SPS e-cloud mitigation, 200

3 e MHz power upgrade
. * .\
o“d. e e@ > PSB-PS transfer
oL ° 1.4 GeV - 2 GeV
& S

l

2016 2017 2018 2019 2020 2021 2022

i ~300 fb! |

] Injectors f
Physics @ 6.5/7 TeV commissioned

LHC Status and Upgrades, ICHEP'12, Ralph.Steinhagen@CERN.ch, 2012-07-07

~25 fb!
@ 4 TeV _ _
~3000 fb™! |
NB: not yet fully approved (2023__2030) .
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Physics potential of the LHC upgrade: few examples from Higgs sector

(part of the ATLAS input to the European Strategy Workshop, Cracow, Sept. 2012)

Without constraints, ratios of couplings
can be measured with typical precisions:
O 20-50% with ~ 300 fb!

a 5-25% with 3000 fb-?

per experiment

Measurements of rare decays
with 3000 fb-t :
ttH = ttyy: 200 events

H-> uu: 6o
per experiment

ATLAS Preliminary (Simulation)

(s=14TeV: ; JLdt=3000 b’

JLdt=300 o' extrapolated from 7+8 TeV
T T T T T T 1T T 17T 1 T 1T I T

H—uu
ttH,H—>uu o |
VBFHore

H—2Z2 g _ |

VB Ho W
VH,H—yy |
VBF H—yy g |
oo g

Assuming ', (SM) and one scale factor for
the fermion/vector sector - measure

Ke, ky to 6% (3%) with 300 (3000) fb-t

per experiment

H— ; i
LA [P ITE A

0 02 04 06 0.8

Ap
o

ATLAS Preliminary (Simulation)

Vs=14TeV: : ﬁ.dt:soc-o fb

JLdt=300 fb"' extrapolated from 7-+8 Te'
L ; L | L | T 17T T

r,/T,

0 02 04 06 08
A(l"xi r,) 2A(Kxi Ky)
/T, Ky/Ky




My [GeV]

SUSY searches at 300 fb! and 3000 fb!

Squark-gluino grid, m..= 0. Vs=14 TeV

4ODD—| T ] Iiaﬁﬂnh‘.‘":jisc{lwer;re;chl E
B " 300 fo™" discovery reach 4:‘._ &
= % WU R 3000 exclusion 95% CL || _20
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B % E il
30001 -4 310
2500 “reesd o104 Third generation searches
2000__ __?:105 ;1UOUE|||||||||||||||||||||||||||||||| T T T T ||||E
B ATLAS Preliminary (simulation) i 3 & 900 ATLAS Preliminary (Simulation),\N's=14 TeV =
1 A ar == 3000 " discovery reach = 0 . ) 3
L E7 B00E- mmr 000 crmr ool T, (M >> m): Tepton (o) +jots 3
1500000 2500 3000 3500 4000 1O TogE. — 0D et b, (- =20 Gl 2o o) 5
mﬁ [G EV] E_ Tt [mi. >> my)E=T TV, 47" _E
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@) European Strategy, T. Nakada

A for Particle Physics

”\ i't EPFL—LPHE

Closin SeSSi on Lausanne, Switzerland
High Energy Frontier g

Discovery of Higgs-like state is a landmark for the field (and a triumph for the LHC)
Plethora of SM measurements with increasing precision (QCD,t,W,Z,VV,...)
Searches for NP leading to o(TeV) limits on new particles

« [ Excellent prospects (much increased NP reach!) for 14 TeV LHC (300 fb?)
* | Higgs measurements & WW unitarity require HL-LHC 3000 fb! upgrade
| (detectors + machine)

« [ Excellent physics case for the study of , Higgs"“ state (+top, EW) in depth with high precision
and complementary to LHC in e*e (yy?, ep??)

* ( Announcement from Japanese community to aim hosting ILC (250-500 GeV) as global project
Assess which machine best suited for this program (linear vs. circular)

Time matters — technical readiness also

In absence of direct evidence for NP and strong theoretical guidance too early to decide
on post-LHC facility for HEF (CLIC, HE-LHC(33), UHE-LHC(50+), pC, Plasma??, ...)
Maintain critical R&D and feasibility studies
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