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Past few decades

“Discovery” of Standard Model

through synergy of

hadron - hadron colliders (e.g. Tevatron)

lepton - hadron colliders  (HERA)

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




What have we learned the last 50 years
or
Status of the Standard Model

The physical world is EFLEMENTARY
composed of PARTICLES

Quarks and Leptons

Interacting via force carriers

. 4. i X1
Last entries: top-quark 1995 Ihiree Generations of Marter

tau-neutrino 2000
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Status recent Summer Conferences

Standard Model Analysis

Measurement Fit — |O™*-0"|/g™ . 5
0 1 2 S3Fjtto 17 high-Q< observables
m,[GeV] 91.1875+00021 91.1875 plus Aopaq:
[,[GeV] 24952400023 24957 D ~ o
ol b 4154040087 41477 memm— x“/ndof = 18.2/13 (15.1%)
R 20.767+0.025  20.744
0| " . .
Au 0.01714 £0.00095 0.01645 M Largest X-2 contribution:
R, 0.21629+0.00066 0.21586 mm A|(SLD) vs. Ayb(LEP)
R, 0.1721£0.0030 0.1722 | cidd Ur O
AL 0.099200016  0.1035 N——— S
AL 0.0707+0.0085  0.0742 mmm ‘ -
fb
A, 092340020 0935 mm Afb(b) has Targest pull: 2.9¢!
A, 0670+0027 0668 |
A(SLD)  0.1513+00021  0.1481 M
" et RATOINIE WEA | however . ..
my[GeV] 80.398+0025  80.374 mmmm

ly(GeV]  2.140+0060 2091 Fm ... one piece missing
m [GeV] ~ 1709+1.8 AR within Standard Model




How to generate mass & break
electroweak symmetry ?

H|ggs mechanism :

Non-zero field permeating
uarks the universe generates mass

leptons
95% CL upper fimit
s K

56 » W and Z bosons gain mass
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




Tevatron Run Il Preliminary, L < 6.7 fb!
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: knowledge obtained
only through combination

of results from different
accelerator types

indirect AM,,,

In particular:
Lepton and Hadron Collider
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year

Synergy of colliders

M,, between 114 and ~200 GeV,

window 158-175 GeV excluded by Tevatron




But What is Wron§ with this Picture?
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Cosmic problems

Standard Model

THE ENERGY DENSITY BUDGET 1

stars Daryon neutrinos
BARYONS dark energy : / dark matter

COLD DARK MATTER

NEUTRINOS i

DARK ENERGY

- with the Large Hadron Collider
at the Terascale now entering the 'Dark World’




Key Questions of Particle Physics

.. 60 -
origin of mass/matter or - 1/a,
origin of electroweak symmetry breaking sole b EOONS ST THHRE T
unification of forces o
fundamental symmetry of forces and g
matter :
. . . 20 r
unification of quantum physics and _ ,
| relat|v|ty B mit Supersymmetrie
enera 1ok
) B 1/a,
number of space/time dimensions B S I A
0 10° gfofii 10"
what is dark matter Wechselwirkungsenergie in GeV

what is dark energy



Solutions?
St@ m@!@ F @j M @@7@ i New (strong-l)- ict:err]ar!tiigglgrzduce EWSB

Extensions of the SM gauge group :

Little HiggsK/ GUTs / ...

For all proposed solutions:
new particles should appear

at the TeV scale or below

Selected NP
since 1957
Except P. Higgs

N

£

Supersymmetry | Extra Dimensions
New particles at = TeV scale, light Higgs New dimensions introduced
Unification of forces MGraviy ® Mey  Hierarchy problem

Higgs mass stabilized solved
No new interactions New particles at = TeV scale




0 j?f_:ﬁ:é;;jlargest and t“ruly‘glolbal;'_;

-
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Start-up of t_he Large Hadron Collw C), one ¢
-scientific projects ever, Is th”e‘f_j;fhoésf Xeiting turning point in particle physics.
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Proton-Proton Collisonsat theLHC

= 2835 + 2835 proton bunches
separated by 7.5 m
— collisionsevery 25ns
=40 MHzcrossing rate

= 10" protons per bunch

= at 10%¥cm?/s
=~ 35 pp interactions per crossing
pile-up

— = 10° pp interactions per second !!!

=" in each collision
=~ 1600 char ged particles produced

enormous challengefor the detectors
and for data collection/storage/analysis
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The CM S exper




the Iargest and most complex detectors

e
@

To select and record the signals from the 600 million proton
collisions every second, huge detectors have been built to
measure the particles traces to an extraordinary precision.



Hector Berlioz, "Les Troyens", opera in five acts
Valencia, Palau de les Arts Reina Sofia, 31 October -12 November 2009

ATLAS, 18-12-2009




& Basic processes at LHC

- A EXPERIMENT

= ///| Di-jet Event at 7 TeV

CERN
"



19



Cross sections at the LHC
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“Well known”
processes. Don't
need to keep all of
them...

New Physics!!
We want to keep!!







Balloon
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1 year LHC data!
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eeee Astronomy & Astrophysics
Civil Protection

Enabling Grids _ \
for E-sciencE Computational Chemistry
o « Comp. Fluid Dynamics
" | Computer Science/Tools
Condensgd Matter Physics
Earth Sciences
Finance
Fusion
t '..gh Energy Physics
|4 Humanities
¢ Life Sciences
aterial Sciences
O?/ial Sciences

~285 sites

48 countries

>140,000 CPU cores

>20 PetaBytes disk, >38PB tape

>13,000 users b -, g oy
>12 Million jobs/month » o e GridPP

UK Cemputing for Particle Physics

EGEE-III INFSO-RI-222667




First Collisions at LHC on 23 November 2009
at E.,, = 900 GeV

Chronology of a fantastic escalation of events:
2009
20 November: first beams circulating in the LHC
23 November: first collisions at Vs = 900 GeV
8, 14, 16 December: few hours of collisions at Vs = 2.36 TeV (the world record !)
16 December- 26 February: technical stop

2010
27 February : machine operation started again
19 March : first (single) beams ramped up to 3.5 TeV
30 March : first collisions at 3.5+3.5 TeV

immediate data taking by all experiments with high efficiency
end July: first results presented at the international High Energy Conference
since then, more than tenfold statistics increase

v

... after more than a year of repairs and improvements



Stored Energy [MJ]

Stored Energy in the LHC

m = reached m =goals
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Overall LHC efficiency in 2010

Technical stop/HC

setup no beam _ 65%
- avallability!

25%

Stable bea
16%

beam setup

(e ]
W. Venturini 40%
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Luminosity: 3 running periods

102 LN L S L LN L LR L R N L L L L e 51 53 3 o 25 o o
— ATLAS ' ' Performance
— CMS ramp-up

(368 bunches)

o

—
o
I

—Nominal
- bunch
.. operation. ...
= opo48) -

Bunch
trains

101 Jinitial
luminosity
run ;

Integrated luminosity | pb'1 ]
o

‘Nominal bunch
commissioning

-6 | IIIIIIII

10 Loy
100 1100 1200
Fill Numbe
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Re-discovered the Standard Model at 7TeV
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= ,F ATLAS Online Luminosity \s=7 Tev 5

2 10°¢ LHC Delivered =

g 10°g ATLAS Recorded =

£ = e

g 10 §_ Total Delivered: 48.1 pb”’ September: published

- 1L Total Recorded: 45.0 pb™ //_ Jet, W, Z

o = .

£ July: first searches cross-sections

© -1 . 1st uly. )

o 10 May: 17 Z beyond Tevatron -

D _ _ -

£ 107 —

= -3 () | .

"g 107 B2 T = November: jet
= 10% e i “quenching” in HI

1 0-5 | | 1 1 | | | | 1 | | | 1 |x | | | 1 | | | I¢ 1 R | I_é
24/ 19/0 14/07 '\ 08/09 \s{m
Day in 2010 — |
April:1st W June: first fop October: highest mass

L EXPERIMENT

candidates August: more searches
beyond Tevatron

di-jet event (3.7 TeV)




Highest mass dijet event recorded by ATLAS: M;; =3.7 TeV

ATLAS Preliminary
\s=7 TeV

—g— Data f Ldt=36.3pb™’

= PYTHIA

MC (Pythia LO + Parton Shower, normalised to data) 3 |
Statistical errors only

Full data sample

amti-kt R=0.6
ly*'1<2.8 ! e Er jet2 ~ 610 GeV

|
IIII[IIIIIIIII|III Illlil

1000 2000 3000 4000 5000
m, [GeV]

Run Number: 166466, Event Number: 78756195 [
Date: 2010-10-08 08:05:57 CEST



;IJelctatlbn scaled }ro‘mI 2‘9‘ p‘b ér)‘(lv" 1‘0{2 1%92i

ATLAS b-tagged e/ u+>4-_,~et&

First top measurements at /s =7 TeV

Preliminary ® data

o i PRSI PR R ) 7 1
'8_ | e ATLAS - NLO QCD (pp) .[ L=36pb" E:r'ngle top ~
'_.': L (2.9pb") —— Approx. NNLO (pp) I Z + jets ]
o) Y CMS NLO QCD (pp) et W + jets ]
102 (3.1 pb™) === Approx. NNLO (pp) .- &= il W aco E

» CDF e 77 uncertainty —
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m;[GeV]

Expectatioh scaled from 2.9 pb”' (érXiv:1012.1792)

3 ATLAS all channels
w120 Preliminary ® data N
L=3spp’ LI

M singletop |
P Z + jets
diboson .
Il fake leptons
uncertainty |

Di-lepton

channel
In the full data sample recorded so far,
ATLAS has ~ 700 top-antitop events

- only ~ 8 times less than CDF or DO

Number of b-tagged jets




W, Z, top production cross sectlow s/l

Chs 2010 29pb @\s TTeV 290b1\/5 7TeV
S Im ncenLnty 11% L ? P W .
Measurements of oxB(W) b 0953:00,,:008, | o g0l : gg::ﬁlonzspb // N
Inclusive W and Z Cross oy o v |5 | 3 /
Sections oo pee sama, | / 4 2
_ _ oxB(Z)  H-eH 0.960+ 0.036,,, + 0,040, . E
arXiv:1012.2466 ; J. High Energy L PP :
PhyS. 01 (2011) 080 Ruz o 0.990£0.038,,, £ 0.004, -1‘ =
R.. H— 1.002+ 0.038“p_i o'ozsthen- 10 E_ Theory: FEWZ and MSTW08 NNLO PDFs —E
First Measurement of the Y oMoy PP Golider Energy [ToV]

Top Cross Section at LHC. , , , , aaanas EAnansEAAAE AN
EW0F oms & Dty 1 S% :Tib"at Js=7Tev -

Al ol el e S Events with oele .

— _ [ ingle fo ﬁ S a
o(pp—t t+X)—194lli 7_2(stst.) o =L o iy |
—+ —+ I Y ] e a4 il e Signal+bkgd, MWT |
+ 24(syst.)£ 21(lumi.) pb. - o lbag uncerainy| & 4 R |
Consistent with NLO : 3 AAa . Background WWT
prediction of 158(%24)pb for s e
a top quark mass of |

m=172.5GeV/c?

arXiv:1010. 5994

0 1
Number of b-tagged jets
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G. TONELLI, CERN/INFN/UNIPISA
14, 2011

February 32



Search for microscopic black holes signém_

Events with large total transverse energy are analyzed for the presence of
multiple high-energy jets, leptons, and photons, typical of a signal expected
from a microscopic black hole.

} L L AUV NN UL UL B AP Sy B L S | } LI R L, S SITLATR) [ L B ST PO (NG LN IR T STNL N ) B | LT L L L U LT, U . Do R U O | |
[} N=2 a i) M=13 h % 4.5 P
()] * Data -ﬁpc;&ndﬂs ] b Datg _;Il'l&tcc:u-la-:s t.- CMS, 35 ph
4 Background g HEos o P Background g ats A
8 L Uncertainty Ze—irms. 8 19 Uncertainty %E—S:!'.S = T \IE =7TeV
- Mp=13TeV MI"=50TeV.n=8 - “sirrnrnaas Mo=15TeV M'=30TeV n=8 Em
= M, =20TaV M "=30TaV.n=d4 | ™= M,=20Tel M =3.0TeV n=4 =
110 . Mp=38TeV M =30T%vin=2 1 810 My=30TeV M =30TeVn=2 ] -
c H C = o
o 4 ) 4 =
& i cMs, 35pb” | 7 CMS, 35 pb =
s=7TeV s=7TeV ] 5
10 10 3_
dwi:, o . i
3 : e
' i n | -+ Btable Yon-Interacting Remnart i |
||:r1ll ] |.i||||||||||“|‘-|.|- .In-:ll ll.llll'lllllll-:“-].- N - L T T T T Y Y O
1000 § 3060 2000 SrO0 1000 1000 {EO0 2004 28400 3000 T3 2 2.4 | 3.5
L ]
S. (GeV) &, (GeV) M, (TeV)

Good agreement with the expected standard model backgrounds, dominated by
QCD multijet production, is observed for various final-state multiplicities. Limits
on the minimum black hole mass are set, in the range 3.5-4.5 TeV, for a variety
of parameters in a model with large extra dimensions. First direct search of BH

at a particle collider. arXiv:1012.3375 ; CMS-EX0-10-017; CERN-PH-EP-2010-073. Accepted
by PLB-
G. TONELLI, CERN/INFN/UNIPISA February 33
14, 2011




PID with RICH

without RICH

" Preliminary
WJa=7 TeV MG

——
=1019.86 = 0.24 MaV LHCEH ]

4]

F T T . ot F
- C ﬂ,pp.,fwr“—'JL:Lﬂn_ ] 81
6000 1T C ]
E c JJI‘P LHCH ] M Taguge = 1-98 = 0.37 Me¥ Prﬂln"“aw -
o8 430 GV Dara
50005 4 Preliminary | 3 @ I
B 450 GeV Data 5 u} B0 7]
4000 3 . i
so00” R
2000 = &
10001 B H;—
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ICHEP, Pans 2010



X Microbias —e = MCFM
102 T - 102 i + Average T —
B Orot1 : 7 do 30
107 |- | Jd107 = dn
" : | & (ub) 20}
=
5 - ! o
10 /’o’_r, 10° G o
B 1 S LHCb
o 10° J10 T 0 .
'E 10 ] 2 3 4 5 6
— — — 1 . M ) )
o 101k Jio 5 Shapes and scales agree well with expectation.
u d o Validates QCD prediction at LHC energies.
101 410 3 [ Flavour Oscillation signal region |
E § F LHCb Preliminary
- - q:J in.z_— \s=7TeV
103} H10° > | ?:A\ BO—D*v
- _ Ll §0.1 |
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. 7TV : N
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CERN
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Strongest constraints on MSSM Higgs come not from direct searches
but from B2 yu,b 2syand b 2 rv

W =800, my =300
X A f' I L s
\ /
\‘\-.. f ;
L ]

AyZe 441

tan [

BR(B; —u u) |
m——BR(b —5y)

m—— BR(B, — T V¢

- L L LR BN B I AL AL L
100 200 300 400 500 0 700 800 900 1000
M, (GeV)

By measuring BR(B, 1) LHCDb will probe the entire best-fit region of parameters
with 2011 data. Direct searches would require several years running at nominal L
to achieve this goal
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Prospects for B, = Ll

o0 9{:’ ‘F" Cl Eﬂim{um’l
For the SM prediction LHCb expects 33— ~ Data bbi
10 signal events in 1 fb?! 0 | | cmssech n
. 503 E
L COF (1.75") ]
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- S
= | [+ oua LHCb
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- \§=7TeV, PV=1 10
A 4 j L = 215 nb"" | _
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H\Iﬂm HM iIHiiluu
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With L ~ 1 fb1 exclusion of SM

Higgs-Maxwell Particle Phys%gp(%ncement Up tO BR(BS 9/,1/1)
shop ~ 7 X109
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Characteristics of Central Pb+Pb Collisions at 2.76 TeV

 Energy density from dN_ /dn Si0[ = AAGS-ONAR O ppNSDOMS
d d n n 5 [ 4 AA(5%)BRAHMS s pp NSD CDF ots
— dN/dn=1599 * 4 (stat.) £ 80 (syst.) & ;- ;mezomew | mioin -
— constrains / rules out models = [ 7 Mbepronos xpalishSTAR
. . T 6
— 100 times cold nuclear matter density ;g -
— 3 times the density reached at RHIC T 4
(e = 15 GeV/fm3) )
I

e Volume and lifetime from HBT

interferometry - Freeze-out volume
':E 0 A E89527333843GeV g ol A BT 300 fm3
= aggR A NA4G37 125 173 GeV = A NA49
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100 _ 7 ] T
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TR0 Tw W w9 A TTE e i i i freeze-out 10 fm/c
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Properties of the Medium Created in Pb+Pb Collisions

The LHC QGP, much hotter / Most extreme state
than the RHIC QGP, has still - A of matter ever

the properties of a created in the lab ...
~perfect fluid (elliptic flow

measurement) :
n/s = 1/4m (conjectured ; A : P
quantum bound) ' X 0.08 - e iy ]&I %—:
006 N
N “-+ B v,i4 ]
B E +  v,igq-dist}

Strong ener . : 0.4 .~ - E
IOSS O% gy R (PH} — (];’;Mij?)(f"f\rfﬁd;’ﬂ” (fp T [ :"; ---------------- Luzum 1/5=0.08 (Glauber) ]

cl T (Nea) (1/NZR) PNE [dndpr | MRDE e Lomam =016 (KLY E
part|C|es In hOt 0 G P | | Heml‘ll'lfFﬂZﬂ(lfKLl\) [T
and dense @ e r e r e 10 20 30 40 50 60 70 80

. *0-5%  PoPo\sw=276TeV centrality percentile
medium © 70 - 80%

. T ) +-- [ — i
Quantified ' } - ¢ now addressing features of the
by nuclear T eeammga®iiy L1 i % ) medium via correlations
suppression  Peripheral . P -
factor Ry, l ! - T
Maximum Qt | | ;
suppression M- . = t -
RAA ~ 1.5 - 2 X e
stronger than 0.1 -
at RHIC C | | | 1
0 5 10 15 20

p, (GeVic)



O p+p7 TeV Data
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Summary as of today

m Experiments enthusiastically following the
exceptional machine progression

m Standard Model particle zoo completed with
the observation of the “european” top quark

m WLCG keeping the pace smoothly
m A steady flow of physics results streaming out

m Ready for more and the first unexpected
results are around the corner. . . !




The Science
We are now ready to tackle

some of the most profound questions in physics:

“Newton’s” unfinished business... what is mass?
Nature’s favouritism... why is there no more antimatter?

The secrets of the Big Bang... what was matter like within the first second
of the Universe’s life?

Science’s little embarrassment... what is 96% of the Universe made of?



ready to enter the

Dark Universe




Dark Matter

Astronomers & astrophysicists over the next two decades using
powerful new teleSeopes wilkéelus how dark matter has shaped
the stars‘a j@She.see in the night sky.

Only partige Cﬁé!er dark-matter in the
labor d~u It

more rich and varied (as the VISIb|e world)?

LHC may be the perfect machine to study dark matter.




Partlcles ‘

Supersymmetry F

@ unifies matter with forces 0 P

for each particle a
supersymmetric partner i-Supersynunetnc
(sparticle) of opposite "shadow " particles
statistics is introduced

GOl 1/a,
@ allows to unify strong NS e
and electroweak force\ il
sirkg,, SYS¥= 0.2335(17) f
sinfg,, &P =0.2315(2) % -

mit Supersymmetrie

@® provides link to string theories g
07I L1 1 I 1 11 I L1 L1 I L1 1
. . 0 10° 101 10"
@® provides Dark Matter candidate Wechselwirkungsenergie in GeV

(stable Lightest Supersymmetric Particle)



‘Looking for Dark Matter
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Search for SUSY at LHC Start-up

n B+ jets inclu
ecgrated Tuminoes

e Due to their high
production cross-
sections, squarks and
gluinos can be
produced in large
numbers even at
modest luminosities.

4l s

+ Potential for discovery . ..| 7 ...
of SUSY Is sizeable R—
even at LHC start-up.

Evants | 2Gay

-
=]

-> First light in the Dark Univers |
| M) i 4G




my,, (GeV)

Using very

First SUSY result from_

clean signatures for

early SUSY signals (o, di-
photon+MET, multi-leptons etc)

we are already exceeding limits

on SUSY set by the Tevatron
experiments.
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In a few months the exclusion range
established in the last 20 years
expanded by ~factor two.

arXiv:1101.1628 ; CMS-SUS-10-003 ; CERN-PH-EP-
2010-084. — 2011 Submitted to Physics Letters B

Prospects for 2011-12: discover squarks
and gluinos (if SUSY is a symmetry of
nature) above 1TeV.

G. TONELLI, CERN/INFN/UNIPISA

14, 2011

February 49
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LHC results should allow,
together with dedicated dark matter

searches,
first discoveries in the dark universe

around 73% of the Universe is in
some mysterious “dark energy” . It
Is evenly spread, as if it were an

Intrinsic property of space.

Challenge:
get first hints about the world

of dark energy in the laboratory




The Higgs Is Different!

All the matter particles are spin-1/2 fermions.
All the force carriers are spin-1 bosons.

Higgs particles are spin-0 bosons (scalars).
The Higgs Is neither matter nor force.
The Higgs Is just different.
This would be the first fundamental scalar ever discovered.

The Higgs field is thought to fill the entire universe.
Could it give some handle of dark energy (scalar field)?

Many modern theories predict other scalar particles like the Higgs.
Why, after all, should the Higgs be the only one of its kind?

LHC can search for and study new scalars with precision.




Search for the Higgs-Boson at the LHC

Production rate
of the Higgs-Boson
depends on its mass

as well as its decay possibilities

("Signature (or picture)”

as seen in the detector)
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What do we know ’roday ?
A Theory: my<1 TeV
O Present experimental exclusion: my > 114.4 GeV (LEP),
158 < my < 175 GeV (Tevatron)
0 Favoured region (electroweak data - consistency of Standard Model):
my < 158 GeV
- 114 4-158 GeV is the “hottest” r'egion (although higher masses cannot be excluded)

ATLAS and CMS internal and very preliminary
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If the Higgs is not there >
LHC needs ~2.5 fb-! for exclusion down to lowest masses

If the Higgs exists:
0 Need ~5 fb-! for 30 evidence around m,~ 115 GeV,
but enough sensitivity at higher masses (above ~ 120 GeV)
already with 1-3 fb-!
O Discovery (50) over full allowed mass region requires < 10 fb-'at 8 TeV

LHC means ATLAS and CMS combined
(very preliminary)

Note on 8 TeV vs 7 TeV:
-- same reach with ~20% less luminosity
-- for same luminosity, extend low-mass reach down by ~ 3 GeV




@J LHC potential performance range 0%
@ Energy: 3.5 TeV to 4 TeV

To be discussed at the Chamonix workshop in Jan. 20

™ Bunch intensity
Baseline 1.2x10%* protons, higher possible from injectors.

M Number of bunches
450 to 930 bunches (75 ns spacing): potential factor 2 .

@ Colliding beam sizes
Maintain excellent beams from injectors: 50% smaller than
nominal
Possible to “squeeze” beams further: another 50% gain!

@ Peak luminosities in the range of 6 to 16 x 10  32cm~2s- could
be possible.
At least 3 times more than what we have seen in 2010!

I Integrated luminosity between 1 and 3 fb__-* would appear
feasible.

S. Redaelli, LHC jamboree, 17-12-2010 56
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- Accelerator Chain performed very well in 2010
- Detectors performed very well in 2010

- Headroom in accelerator performance

- Headroom in analysis performance

- Excellent prospects for Higgs-Boson
Discovery or Exclusion in 2011/2012

Exciting Prospects: LHC running in 2011 and 2012
at Vs = 7 TeV (2011)



LHC results will allow . .
to study the Higgs mechanism in detail and

to reveal the character of the Higgs boson

This would be the first investigation
of a scalar field

This could be the very first step to
understanding Dark Energy







Next decades

Road heyond Standard Model

through synergy of

HC, HL/HE-LHC?)

e
hadron - hadroagiE\ at the

e INC
BN colliders  (LHeC ??)

. d
resultS will GV
epton - lepton colliders (Lc (LC or cLIC) ?)

e\
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Proposed Design changes for

DR

S1=VAN0IR « Single Tunnel for

11.3 Km + ~1 26 Km J,‘

_rEru
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e Linac
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Energy range 500 GeV
3 up to ~1000 GeV (2" stage)
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Not to Scale

T mrad

Nol to Scale

30m Radlus

22-Jan-11

FALC - SLAC

Global Design Effort

T mrad
k’jTrML

main linac

Move positron source
to end of linac ***

e Reduce number of
“hes factor of two
er power) **

e Reduce size of
damping rings (3.2km)

* Integrate central
region

*Single stage bunch
compressor



:p The ILC SCRF Cavity
11"

Figure1.2-1: A TESLA nine-cell 1.3 GHz superconducting niobium cavity.

- Achieve high gradient (35MV/m); develop multiple
vendors:; make cost effective, etc

- Focus is on high gradient; production yields; cryogenic
losses; radiation; system performance

22-Jan-11 Global Design Effort 62
FALC - SLAC



£ Cavity Gradient Milestone Achieved

Electropolished 9-cell cavities
JLab/DESY (combined) up-to-second successful test of
| ®ALCPG 1.0ct2009 ®AAP6Jan2010 LCWS Bejing 28 Mar2010 D TDP Rev5 30.Jun 2010 |
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22-Jan-11 Global Design Effort 63
FALC - SLAC
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Gradient at CLIC 4*107 BDR and 180 ns pulse length

'I 40 0 Evolution of breakdown rate
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T18 and TD18 built and

tested at SLAC and KEK

* real prototypes with
improved design are
T24 and TD24

* measurements in plot
for TD18 at KEK
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The TeV Scale (far) beyond 2010
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\ LHC
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S Great opportunities ahead at the TeV scale

e'e-
New Physics

._first window of opportunity for enabling decision
on the way forward around 2012 (?)

67



Results from LHC will guide the way

Expect

m period for decision enabling on next steps earliest 2012
(at least) concerning energy frontier

m (similar situation concerning neutrino sector ©,,)

We are NOW in a new exciting era of accelerator
planning-design-construction-running

and need

m intensified efforts on R&D and technical design work
to enable these decisions

m (lobal collaboration and stability on long time scales
(don‘t forget: first workshop on LHC was 1984)

-> more coordination and more collaboration required

CERN 68
7
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Council opened the door to greater integration in p article physics when it
unanimously adopted the recommendations to examine the role of CERN
in the light of increasing globalization in particle physics.

The key points agreed by Council include:

— All states shall be eligible for Membership, irrespective of their
geographical location;

— A new Associate Membership status has been introduced to allow non-
Member States to establish or intensify their institutional links with
CERN;

— Participation of CERN in global projects wherever sited.

Romania is Candidate for Accession to Membership since 2010

Negotiations with Cyprus, Israel, Serbia, Slovenia and Turkey applying for
Membership are starting.

Brazil is applying for Associate Membership.




We need to define the most appropriate organizational form
for global projects NOW and need to be open and inventive
(scientists, funding agencies, politicians. . .)

Mandatory to have accelerator laboratories in all regions
as partners in accelerator development / construction /
commissiong / exploitation

Planning and execution of HEP projects today need

global partnership for global, regional and national projects
In other words: for the whole program

Use the exciting times ahead to establish such a partnership

CERN
-




Particle Physics can and should play its role as

spearhead in innovations as in the past

now and In future

CERN
-



