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Past few decades

“Discovery” of Standard Model

through synergy of

nadron - hadron colliders (e.g. Tevatron)

epton - hadron colliders (HERA)

epton - lepton colliders (e.g. LEP, SLC)



Test of the SM at the Level of Quantum Fluctuations
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LEP: indirect determination of the top mass
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for the Higgs mass
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Status recent Summer Conferences

Standard Model Analysis

Measurement Fit  [O™*-0"jo™* | 5

0 1 2 3Ftto 17 high-Q< observables
m,[GeV] 91.1875+0.0021 91.1875 plus Adpag:
[,[GeV]  24952+00023 24957 M D B o
ol [Nb]  41540+0087 41477 mem—— 1 “/ndof = 18.2/13 (15.1%)
R 2076740025 20744
AL 0.01714+0.00095 0.01645 pmmmm Largest X-2 contribution:
R, 0.21629 +0.00066 0.21566 s A|(SLD) vs. Agyb(LEP)
R, 0.1721+0.0030  0.1722 | cidd . it of
ALY 0.0092£00016 01033 m—— e gg(‘)“;;
AY* 0.0707+0.0035  0.0742 mm—m ‘ '
fb
Ay 0.923+0020 0935 jmm Afb(b) has largest pull: 2.96!
A, 0670+0027  0.668 |
A(SLD)  0.4513+0.0021 0.1431 e

however . . .

my [GeV] 80.398+0025  80.374 Mmmm
[y(GeV] ~ 2140£0060 2,091 wem ... corner stone missing
m [GeV] ~ 170.9:18 173 A within Standard Model




How to generate mass & break
electroweak symmetry ?

Higgs mechanism :

Non-zero field permeating
firks the universe generates mass
ity B -

ol | » W and Z bosons gain mass
i through degrees of freedom
" of Higgs field

» Fermions gain mass interacting
with the Higgs field

» New particle Higgs boson
predicted

@ Finding the Higgs boson
» Means Higgs field exists

0 Means we confirm our theory for the origin of mass

Ben Kilminster, ICHEP 2010 2




LHC and the Standard Model

Finding the Higgs: Discovery
Excluding the SM-Higgs: Discovery

Reminder:

LHC Is poised to clarify the mechanism by
which elementary particles acquire mass .



Key Questions of Particle Physics

60 - o l/a,
origin of mass/matter or il
origin of electroweak symmetry breaking 40~

unification of forces , 30"

20 -

fundamental symmetry of forces and
matter °F @ 10,

mit Supersymmetrie

. : ) S I R B
unification of quantum physics and ORIt i Sl e f 10

5 g Wechselwirkungsenergie in GeV
general relativity

stars Daryon neutrinos

number of space/time dimensions dark energy dark matter

what is dark matter

what is dark energy

The LHC will address most of these questions . . . .
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Solutions?
ctandard Mode)

Wilczek Gross

—

Salam Glashow Weinberg

s

Politzer

.

- v

For all proposed solutions:
new particles should appear
at TeV scale or below

> territory of the LHC

Hofstadter Steinbrger
Schwinger Y : “ o
AV Te 5 1
- - .
Richter Gell-Mann"ayarez Taylor

A
an

\.’ Feynm

Supersymmetry

New particles at = TeV scale, light Higgs
Unification of forces

Higgs mass stabilized f@ﬁﬂ @W@Dﬂ ?@

No new interactions

Nambu Kobayashi Maskawa

~p Velt-an ‘'t Hooft

Technicolor

New (strong) interactions produce EWSB

Extensions of the SM gauge group :

Little Higgs / GUTs / ...

.7
KendaH

Selected NP
since 1957
Except P. Higgs

Extra Dimensions

New dimensions introduced
MGravity & Mey = Hierarchy problem
solved
New particles at = TeV scale




Enter a New Era in _Fundamental Science

Start- up of the Large Hadron Colllder%LﬁC);Qﬁéﬁ the largest and truly global
SC|ent|f|c projects ever, |s the most excmng turm’n*g“pomt in partlcle physics.
-

" "%

Proton p‘rﬁton and Heavy Ign;ﬂ;‘f‘,?-» g

Na-g#‘»



Proton-Proton Collisions at the LHC

= 2808 + 2808 proton bunches
separated by 7.5 m
— collisions every 25 ns
= 40 MHz crossing rate

= 10! protons per bunch

= at 103%cm?/s
= 35 pp interactions per crossing

pile-up
— = 10° pp interactions per second !!!

= in each collision
=~ 1600 charged particles produced

enormous challenge for the detectors
and for data collection/storage/analysis



Enter a New Era in Fundamental Science

Start-up of the Large Hadron Collider (LHVC);, one‘?ﬁTvthe largest and truly global
SC|ent|f|c projects ever, |s the most excmng turmng pomt In partlcle physics.

; Proton

. J -fr




@ LHC Experiments - complementary

Specialised detector to
study b-quarks - CPV

General purpose
detectors

Specialised detector to
study heavy 1on collisiens
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Overlap
In
physics

Key feature: reconstruct
secondary vertex

LHCb Preliminary

EVT: 49700980
RUN: 70684



Overlap
In
physics

Key feature: reconstruct
> 20°000 charged tracks
In one event

#IEE
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IN
physics
reach


http://aliceinfo.cern.ch/static/Pictures/pictures_High_Resolution/wwwFirstPbPb/ev4796_RPhi.png







J/y In Pb-PDb: results
and comparison with RHIC

1.4r

B ALICE (Pb-Pb ys, = 2.76 TeV), 2.5<y<4 global sys.=+12.5%
@ PHENIX (Au-Au m =200 GeV), 1.2<lyl<2.2 global sys.=1+9.2%
O PHENIX (Au-Au m = 200 GeV), lyl<0.35 global sys.=+ 12% A|_|CE C0||aborati0n arXiv: 1202 1383

RAA

1.2

0.8
[

0-61 @ % % H 4 $ «<— ALICE, LHC, forward rapidity
0.4 + ﬁ 3 . .
: * & 6 3 o < PHENIX, RHIC, mid-rapidity
02 ¥ % <— PHENIX, RHIC, forward rapidity
% 50" 100" 150 200 250 800 350 400
<Npart>

* Smaller J/y suppression at the LHC in spite of the factor 13 in s
® Hint of (re)combination of charm quark from the Quark-Gluon

Plasma phase in heavy-ion collisions ?
ALICE



Nucleo-synthesis at LHC

ALICE

 Light Nucleil & anti-Nuclel
— Anti-*He is the heaviest anti-nucleus ever observed
— Hypertriton: one proton replaced by A particle

Pb-Pb aty s, = 2.76 TeV

el

Perrormance
16/09/2011

L ot ‘ﬁ+ Load
2f AN

PR N R B

204 296 298 3 3.02 3.04 3.06 3.08 3.1
Mass(°He n') GeV/c?

A
1 2 3 4 5 6 7 8
’;—;‘:Gevzfcﬁ

1 1.5 2 25 3 3.5 4

3\H—3He +
Rigidity > (GeV/c)


https://aliceinfo.cern.ch/Figure/sites/aliceinfo.cern.ch.Figure/files/Figures/lramona/2011-Sep-19-He3PiInvMass.gif

Cross Section (,,Production Rate*) of Various Processes

Collisions

Proton-Proton

More than 10 orders of

magnitude difference betwe

total reaction rate
and

rate of new physics

10¢

107

10°

103

107

" Ghiggs (M = 15064V)
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0 1ot (Er>100GeV)
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c’Top
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S =)
Events/sec for L = 103 cm—=s

| .
Lo b e
1 TTeV |-

1
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107

0.1

10

1
Ecy (TeV)

- select 1 out of much more than 10 billion . . .






2011 Luminosity Production

5000

T ATLAS: 5575 fb"
1 ALICE: 0.005 fb™
1 CMS: 5.725 fb

Integrated Luminosity (pb™)

3000 :—
2000 —
1000 —-

: :| LHCb: 1 212 fb! ........................ ........................ ..............

AII Experlments L = 12 517fb"

s el Sl

Goal2011

Latest EII included: IZ'E?

...............................................................................................................................................

.............................................................................................................................

(=

December 13, 2011

26/03 25/04 25/05 24/06 24/07 23/08 22/09 22/10

S. Myers for DG SPC
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Physics Objectives for 2010-2012 LHC Run |
BIC2 OPISCIIAE?2 101 <

Higgs ?
Z,

Di-top
W/Z + N jets

W/Z Measurements
Di-top Observation

W (& Z) Observatign

1 pbt
Integrat
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W and Z physics

Lepton charge asymmetry

0.3

—\s=7 TeV

- a—

0.1

p'T > 20 GeV

= F 9

CMS (W— uv) 36 pb™
LHCb (W— pv) 36 pb™

MSTWO08 prediction (MC@NLO, 90% C.L.)
EEEE CTEQS6 prediction (MC@NLO, 90% C.L.)
£ HERA1.0 prediction (MC@NLO, 90% C.L.)

ATLAS (extrapolated data, W — Iv) 35 pb™

ATLAS+CMS+LHCb
Preliminary ]

0

0.5 1

1.6 2

M

25 3 35

In |

Probing lepton universality with
accuracy comparable to PDG world
average (from LEP and TeVatron) for W

/;\ _I T T T I T T T T | T T T T T T T T | T T I_
? . ATLAS |
Jr'; 1.1 m
el i I L dt=33-36 pb™’ i
5 i ]
=
©
& | ]
+|T - 68.3% CL ellipse area -
E/ 0 9'_ B#8 Data 2010 (I's = 7 TeV) B
m | PR, PDG world average i
*‘; - [ R, PDG world average .
? O Standard Model ]
; _I Il 1 1 I 1 1 1 Il | 1 Il L 1 1 Il Il 1 | Il 1 I_
= 0.8 0.9 1 1.1
R; =0, -BR(Z— e'e) /6, - BR(Z— p'w)




3
New for Moriond 2012 2 -
> Likelihood method 2
simultaneously fitting the E o0
top mass and Jet Energy Scale Eé 400
> Lepton+jets:all 2ondata & 200
c
w

Top mass

Best LHC result on top mass

Mg

JES

» Competitive with individual measurements at

172.64 = 0.57 (stat+]ES) + 1.18 (syst) GeV

1.004 = 0.005 (stat) & 0.012 (syst)

the Tevatron

» Working towards a combination of the CMS
results and the Tevatron+LHC combination

CMS preliminary, 4.9 fb™!, \Js=7 TeV
T T | T T T T | T T T T T T T

]
ach

- 1 correct

r [ ttwrong = ;‘i}’eg

[ Clftunmatched [ single top

L ftuncertainty —s— Data{49fb™)

1 Y103

TOP-11-015

CMS preliminary, 4.9 fb™', \[S=7 TeV

25

20
1.02

1.01 15

1 \ i 10

0.99

0.98
3(3'0ﬁl 170 172 174 176
mit [GeV] m, [GeV]
L B B B
ATLAS 2011 { TJ), I+jets 1759+ 0.9+ 2.7 GeV
ATLAS-CONF-2011-120, 0.7 fo™! (value + stat + syst)
CMS 2010 (1), I+jets ® 173.1+ 21+ 2.7 GeV
CMS-PAS-TOP-10-009, 36 pb™! (value + stat + syst)
CMS 2011 (I ), u+jets - 172.6 £ 0.6+ 1.2 GeV
CMS-PAS-TOP-11-015, 4.9 th™' (value + stat = syst)
CDF 2010 { MJ ), +jets B 173.0+ 0.9 £ 0.9 GeV
CDF-I, 5.6 b (value + stat = syst)
DO 2011 ( MJ ), I+jets T re9i14s10Gev
Do-ll, 3.6 i (value + stat + syst)
Tevatron average —— 173.2+ 0.6 + 0.8 GeV
Tevatron prel., July 2011 (value + stat + syst)
Cl o b v b g

Methods

T: Template, |: Ideogram, M: Matrix Element, J: with JES

m, [GeV] 25



Single top production

t-channel single-top
production

v bW = blV « ATLAS data

ATLAS Preliminary 0.70 fo'@7TeV I single-top t-channel
2jets 1 tag B single-top Wt
* B single-top s-channel
I top pairs
B W-+heavy flavour
W+light jets
Diboson
P Z+jets
B Multijets

Candidate Events

+ B OE T Measured cross-section:

100200 300 400 500 = 90" (stat) F3 1 (syst
Mey(V) [GeV/c) o1 = 90*(stat) 3} (syst)

Expected from SM: ~ 65 + 3 pb

Single-top signal significance: > 70



Summary of main electroweak and top cross-section measurements

o) Inner error: statistical
2 10° == ATLAS Pre“mmary Outer error: total
N -
¢ F S J-Ldt 0.035- 104fb
- | | | . \B5=T7TevV
10%
- ~= Theory
- 5 5 5 5 : - ® Data 2010 (=35 pb’ b}
2 5 5 5 : : 0 Data2041 |

In our pr'esen‘r da’rase‘r (~ 5 fb ) we have (after selection cuts):
~ 30M W- uv,ev events

~3M Z->puy,ee events

~ 60000 top-pair events

- factor ~ 2 (W, Z) to 10 (top) more than total CDF and DO datasets

- will allow more and more precuse s’rudles of a Iar'ger' number of (exclusive) proce:

v { .IC: D omparable

WiZiW'\(iZTiﬂitl'WW'WZ\ZZ,c 4
Good agreement with SM expectations (within present uncertainties)

Experimental precision starts to challenge theory for e.g. 1 (background to most H
searches)

Vi ey v 3 ! Weurw W w I "Wl ilw wsRw VYVIs



The Interference Experiment Works!

BO 3 K T gaoun; % 000 .
gzsooi BO N K+ gzsoo BO — K_
ACP - '0.088 i 0.011 i 0.008 %2000; mmm . A=mm=s %’.250.0 ............

1500

Most precise and first 50
Observation of CP violation
in a hadronic machine

10001

500

|

|-

[ E
5 51 52 53 54 55 56 57 58 0 e
K* x" invariant mass (Gevlcg,) 5 1 52 53 I?'- ’:[+ ine.asriantsl"r?ass (5é7eVIc§).8
"%140:— 'gmcu;— _
BS Tc K S120f énul B -
s f = s T
E 100 g 100 K +
Acp = 0.27 + 0.008 + 0.02
. . 0l 60 1
First 30 evidence for A % N SO SR A Y S
CP asymmetry in Bs decays e -
%51 52 53 54 55 56 57 58 0
8 ’ > E l:;* in\rr’asriantsmass (5G7eVIc?) 5 51 52 53 %4“- In\srésriantsﬁ'?ass (sé7eVlc )'8

17-02-2012 28



CMS

Candidates / 0.025 GeV

e Upper limiton B(B] — p*p~) and B(BY — pu*u™)

CMS, 4.9 fb™ Vs =7 TeV
L L B T

Barrel

— B signal window
0 s .
rend B signal window

5 52 54 56 58
m,  [GeV]

Hp

Candidates / 0.025 GeV

CMS, 4.9 fb” s =7 TeV
L L T

Endcap

— B signal window

5 52 b4 56 58
m,  [GeV]

L

upper limit (95%CL) observed (median) expected |
B(BY = ptu) 7.7 x 1077 8.4 x 107"
B(B" = putu) 1.8 x 1077 1.6 x 1077

~10° ma | -
o - Y _
& oo T %o :
(%) | Belle |
= . Yo
= 10 =i ]
E BABAR U1 ¢ LHEP ]
- o ¢ e
) . CMS
R oo :
107 ) HC g
> : SM: Bg - u'u o l. .
i -
"
10°F E
SM: B — 1
‘1[’-1'] Lodi L i i | | | L i
1999 2005 2008 2011 2014

Year



The “beauty” of charm

LHCDb can profit of the huge charm production cross section at the LHC (~6

mb):

LHC is a charm-factory !

Evidence of CP violation in charm decays

[AACP = [—0.82 £ 0.21(stat.) £ 0.11(sys.)] %]

with New Physics beyond the Standard -

Model G:.. . iy S— —
'E:J } * * * ]

« Extra contribution to CP coming from af ; 3

“conventional” hadronic physics unlikely, but N i

still possible 0 s 10 18 20

Theoretical community is evaluating the
compatibility of this result (to be cross
checked with independent measurements)

(D" = f)-T(D” - f)
Aer(1) I(D° — f)+I(D —>f)
f=KKor zr
% j: . LHCb ................ -

Run block



Squark-gluino-neutralino model

<2000 ATLAS Preliminary 6505 -g pr roduction, g—>t +,1 —>b+x JL dt =2.05 b, \'s=7 TeV

Qo 0 lepton 2011 combined s I X e 7

0] p = (CLs observed limit

‘;‘ 1750 [Ldt=1.04f0" ys=7 Tev 8 600 .;\TLASSF;r(lemlnary = === CLs expected limit

@ —‘E)bs- My gp = Oge\‘/’ = lepton jets .. Expected CLs limit +1o

e == BXp-m, g, =0Ge £ 550 M= = 60 GeV == = 1 lepton plus b-jets 2.05 fb™
1500 == Obs. m ., = 195 GeV .

< == EXp. Mep= 195 GeV

g N == Obs. m ¢, = 395 GeV

g 1250 ‘\.\\.-. Exp. m ., =395 GeV

1000

[m@>1Tev]
. [for m(§) » m(q)

750

500

TI|I\\Ill\l\‘lll\ll\ll'\ll\‘II\I'HII‘IIH'I\II_

| | L.
00 500 600 700 800 900

/ m; [GeV]

_b1||\\\Ill\l\‘lll\ll\ll|\l|\‘II\I|\\II‘IIH|I\II

250

0 4
0 250 500 750 1000 1250 1500 1750 2000 / .
gluino maSS [Gevy > 350 __I I~ IN T I T T T : I T IO T T I T T T T I T T T T I T T I .I I ; T T I__
8 F~ b,-b, production, b,— b+7m(.1 e CL Observed Limit (95% C.L.) .
= Cco aaeeas CL, Expected Limit (95% C.L.)
ECER 0E E d CL_limit +1 =
C M cOF 265 b """" xpecied L, Imit£1e 3
Stop and sbottom searches highly 260 £~ EMlnos:2 " Ny ATLAS E
motivated today, as 3"d generation 000 F- L& Juan-zos N =TT T
squarks are those that are expected ) -
to stabilize the Higgs mass ~~G& F e N, .
100 }- """" * \ -
o Reference point N E
N L]
0 AR A T T
100 150 200 250 300 350 4%?5 [Ge\ﬁio




SUSY: new limits on CMSSNI

CMS Preliminary \'s = 7TeV f Ldt = 1.1 fo"

o~ 70—
o - &  —2011 Limits -CDngtan[i_S u<0—
% 600 ‘¢ --+'2010 Limits DO 2.7, tanp=3,u<0 7
S ¢ tanp =10, A =0, u>0 E LEP2 %, -
Eg 500/ __m LEP2 T E
No Supersymmetry yet! ...But |-
potential for discovery of SUSY =
sizeable even at 7 TeV S
NS

0 200 400 600 800 1000
m, (GeV/c?)

Within the constrained MSSM models we have crossed the border of
excluding gluinos and squarks up to 1TeV and beyond. The air is getting
thin for constrained SUSY. More conclusive results for the winter
conferences 2012.




% CMS Exotica: Summary for Moriond 2012

Z’SSMIl i ey MBH, rotating, MD=3TeV, nED = 2, BlackMax

rad|

Z', ttbar, hadronic, width=3%
Z', ttbar, lep+jet, width=3%
GKK jet+MET k/M = 0.2

GKK jet+MET k/M = 0.3

GKK Il k/M = 0.1

GKK yy k/M = 0.1

GKK Il k/M = 0.05

—
—
GKK = g
YY K/M = 0.05 =
=
0

MBH, non-rot, MD=3TeV, nED = 2, BlackMax
MEBH, Quantum BH. MD=3TeV, nED = 2,
String Ball M, MD=2.1, Ms=1.7, gs=0.4
String Resonances

E6 diquarks

Axigluon/Coloron

q* . dijet
W' Iv, constructive inter. q", dijet pair
W’ lv, destructive inter. q*, boosted Z

WKK p = 0.05 TeV
W' dijet

WR, MNR < 1.0 TeV
W= Wz

pTC, MTC > 700 GeV

C.I. A, X analysis, A+ LL/RR

C.LL A . X analysis, A- LL/RR

0

Ms, yy, HLZ, nED = 2 - )

Ms. Il. HLZ, nED = 2 Mb’, b" = tW, |+jets
Ms, yy, HLZ, nED = 6 Mt', t' = tZ (100%)

Ms, Il, HLZ, nED = 6 Mt', t" = bW (100%), |+jets
MD, monojet, nED = 3 Mt', t' = bW (100%), |+|
MD, monojet, nED = 6
MD, mono-y, nED = 3 0 1 2 3 4 5 6
MD, mono-y, nED = 6 gluino, HSCP, gluonball=0.5

0

gluino, Stopped Gluino
stop, HSCP

stop, Stopped Gluino

stau, HSCP, GMSB
hyper-K, hyper-p=1.2 TeV

LQ1, B=0.5 (2010)
LQ1, B=1.0 (2010)
LQ2, B=0.5
LQ2, B=1.0
LQ3, B=1.0

:-y—v’ e, A\ = 2 TeV (2010)
" W, A = 2 TeV (2010)
1 2 3
1 2 3
1 2

3 4 5 6 0 1 2 3 4 5 63
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Murayama, ICFA Seminar, 2011 CERN LHC and Theory. .
. | 3 4 - - _'u.a,-

-




Search for the Higgs-Boson at the LHC

Production rate
of the Higgs-Boson
depends on its mass

as well as its decay possibilities
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Gtot
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S
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SM Higgs production cross-section and decay modes

Experimentally most sensitive channels vs my,

g 7 7 7 Wz g ;

2 \s=7TeV 7¢
g q q q H g P o - 1%
(a) gg = H (b) VBF (c) VH (dy 7H e §
— + — — =
X 1 g WW — Fvag ks
T T T o b B . |

\s=7 TeV ik 1 “ WW—>I+vIv ]

10 125-180 =

~ 20 x Tevatron * ]

_. WWE) |vlv 77 — |+| qq ]

for m;=120 GeV

<130 -
10" Y l\\' 300-600
\

ZZ-> llvv
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A Collision with two Photons

A Higgs or

a ‘background’
process without
a Higgs?
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H—> ZZ — 4 leptons channel
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Higgs-Boson at 7 TeV

Status ~ today

SM Higgs boson excluded with 95% cl
up to a mass of 600 GeV
except for the window 115 to 127 GeV

“Interesting fluctuations™ around masses
of 124 to 126 GeV



Running in 2012

Energy: 8 TeV
Expected Luminosity: ?
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Higgs-Boson at 7 TeV

Status ~ today

| Excellent performance of
SM H Collider, Experiments, Computing

up to . l
excep
SM-Higgs Boson up to a mass of some

600 GeV will either be discovered or ruled
“intere out until end 2012

of 124 to 126 GeV
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Search for physics beyond SM

O Discovering new particles

0O Making precise measurements of
properties of known particles/forces:
e.g. B, 2> pru-

- will enter new territory !




The predictable future: LHC Time-line

2009 Start of LHC

Run 1: 7 and 8 TeV centre of mass energy, luminosity
ramping up to few 1033 cm=2 s, few fb delivered

LHC shut-down to prepare machine for design
2013/14 energy and nominal luminosity

Run 2: Ramp up luminosity to nominal (1034 cm2 s), ~50 to 100
fbt

2017/18 Injector and LHC Phase-I upgrades to go to ultimate luminosity I

Run 3: Ramp up luminosity to 2.2 x nominal, reaching ~100 fb /
year accumulate few hundred fb-!

~2021/22 Phase-ll: High-luminosity LHC. New focussing magnets and
CRAB cavities for very high luminosity with levelling I

Run 4: Collect data until > 3000 fb1

2030 l




Estimating 2015
Luminosities



6.5TeV per beam with 25ns

Integrated Lumi 25 (pb- 1)
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Key message

There is a program at the energy frontier
with the LHC for at least 20 years:

7 and 8 TeV
14 TeV design luminosity
14 TeV high luminosity (HL-LHC)






Next decades

Road heyond Standard Model
F

through synergy of

ntiel
energy “‘O
hadron - hag {‘ne\NaV AR - | HC?)
ool will guicE colliders (LHec 77)
!

C .
LA epton - lepton colliders (Lc (LcorcLIC) ?)



 CLIC conceptual design report by 2012

adet
y ¥°
+ Participation in all LC activit one®
A8
o(‘l
 LHeC conceptl" a‘oo,.gn report early 2012

e
. R&F‘é\“o ...gh -field magnets (towards HE-LHC)

* Generic R&D (high-power SPL, Plasma Acc)

« Participation in Neutrino-Projects studied
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« Update of the European Strategy for Particle Physics
In 2012/13

- Several Meetings with international participation
—> bottom-up process: community input requested
15t open meeting September 2012
- Finalization: May/June 2013

o Started with the ICFA Seminar 3-6 October 2011 at
CERN

Use as 15t step to harmonize globally Particle Physics Strategy
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Past decades saw precision studies of 5 % of
our Universe - Discovery of the Standard Model

The LHC is delivering data

We are just at the beginning of exploring
95 % of the Universe



Past decades saw precision studies of 5 % of
our Universe - Discovery of the Standard Model

The LHC is delivering data

We are just at the beginning of exploring
95 % of the Universe

exciting prospects



