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Tevatron atom smasher shuts after more

than 25 years

By Paul Rincon

Science editor, BBC News website

ntegrated Luminosity (pb')

Weekly |

Collider Run Il Integrated Luminosity

8 = 3
Run Integrated Luminosity?pb")
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The Tevatron dommated the enerqy physics front|er until the advent of the LHC



Discoveries and Highlights (CDF, similar for DO)

X 2

><5:
| "
X 2

World’s Most Precise Top-Quark Mass Determination (Winter

2011, > 4fb™") f4jets+MET
Tevatron Combined Higgs Results (Spring 2009, 4.2 fb—1)

Observation of Electroweak Top Quark Production (Spring 2009,
3.2 fb~1)

Evidence for Structure in J/¢¢ from B Decays (Spring 2009,
3.2 fb~1)

Observation of ZZ Production (Winter 2008, 1.9 fb—1!) 2€—|—MET, 4/
Observation and Mass of the =, baryon (2007, 1.9 fb_l)

Evidence for D° — D° Mixing (Fall 2007, 1.5 fb—1)

Discovery of the ¥, baryon (Summer 2007, 1.1 fb™1)

Observation of WZ events at CDF (Fall 2006, 1.1 fb~1!) Sg—I—JetS
Observation of B, Oscillations (Fall 2006, 1.0 fb~1)

World’s Most Precise W-Boson Mass Determination (Winter

2007, 200 pb~1) ¢ —I—j ets+MET
Discovery of the Top Quark at CDF (Winter 1995, 67 pb~ 1)
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N.B. Prerequisite path of Discovery Work

Understand detectors and SM backgrounds

Control/understand: trigger, initial calibrations, scales,
resolutions, efficiencies

Minimize poorly estimated standard model backgrounds

Use SM “candle”/control samples (W/Z/top) to estimate
backgrounds as possible

Use ratios as much as possible to get rid of luminosity
dependence and other cross section related systematics

Adapt methods for background extraction as a function of
luminosity

Have in place MC tools, statistics tools



Program of work

Data-driven estimation of Z/W+jets backgrounds to SUSY
Data-driven estimation of top+jets backgrounds to SUSY
Data-driven estimation of QCD/multijet backgrounds to SUSY

Data-driven estimation of heavy flavor backgrounds and
associated systematic

Searches and inclusive studies for SUSY events
Exclusive measurements and searches for SUSY evenis
Gaugino direct productions (not here)

Studies for Gauge mediated SUSY

some CMS SUSY related publications; similar from ATLAS



Nota Bene

. the LHC7 has come up full-force and in one year much
more progress was noted in the machine and the
experiments compared to naive expectations;

. the delay compared to the 2005 schedule have not gone in
the wind: we used it to be instantly prepared for the data
and the analyses;

. all the analyses and expectations with the first xx pb~!
are the ones for well-understood xx pb~';

. to the LHC machine people and the people who took care
of the experiments and commissioned them with their
blood goes all the admiration and kudos - a feat of
experimental physics has been seen with the LHC in the
year 2010



2002, 100 pb~* 1.8 TeV pp | 2007, 2.5 fb~* 1.96 TeV pp
2007, 1-10 fb~* 14 TeV pp | 2010, 35 pb~ ' 7 TeV pp
2011, 1 b= 7 TeV pp 2011, 5 fb= 7 TeV pp

e 2002, Tevatron RUNI 1.8 TeV pp dataset, 100 pb—!, gluino ~ 300 GeV
[Phys. Rev. Lett. 88, 041801 (2002) |

HOME: pdgLive ‘ Summary Tables ’ Reviews, Tables, Plots | Particle Listings ’ NA 350
L2 I
2011 Review of Particle Physics. > 300
Please use this CITATION: K. Nakamura et al. (Particle Data Group), Journal of Physics G37, 075021 (2010) and 2011 partial update for the 6
2012 edition.

=250}

E L
Physical Review Letters 88 (2002) 041801 - 200 L

AFFOLDER 2002 Search for Gluinos and Scalar Quarks in p p Collisions at Vs = 1.8 TeV using the Missing Energy Plus 150
Multijets Signature

T. Affolder ... CDF Collab.

AFFOLDER 2002 (PRLTA,88,041801)

Measurement (Unit) Particle (Section) Observable 100
Lser >300 GeV Supersymmetric Particle Searches Heavy 5 (Gluino) MASS LIMIT ! 50 I
used >195 GeV Supersymmetric Particle Searches Heavy 5 (Gluino) MASS LIMIT : i

& AFFOLDER 2002 searched in -84 pb™ 1 of p p collisions for events with =3 jets and R’ T, arising from the production of gluinos and/or

squarks. Limits are derived by scanning the parameter space, for mg=mg in the framework of minimal Supergravity, assuming five flavors of O 100 200 300 409 500 600
degenerate squarks, and for mg <mg in the framework of constrained MSSM, assuming conservatively four flavors of degenerate squarks. m g (GeV /c )
See Fig. 3 for the variation of the limit as function of the squark mass. Supersedes the results of ABE 1997K.

e inclusive MET+jets e huge instrumental backgrounds (main ring, beam
halo, cosmics, texas towers, daq noise etc) e data-driven backgrounds (Z+jets
candle) e angular correlations in jets-MET for cleaning jet mismeasurements




J. Feng, K. Matchev, F. Wilczek (v 2000).




Planck spacecraft in clean assembly at Alcatel Alenia Space in January 2007
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2002, 100 pb~! 1.8 TeV pp | 2007, 2.5 fb=* 1.96 TeV pp
2007, 1-10 b=t 14 TeV pp | 2010, 35 pb~ ' 7 TeV pp
2011, 1 fb~1 7 TeV pp 2011, 5 fb=' 7 TeV pp

e 2002, Tevatron RUNI 1.8 TeV pp dataset, 100 pb~!, gluino ~ 300 GeV
[Phys. Rev. Lett. 88, 041801 (2002)

e 2007, Tevatron RUNII 1.96 TeV pp dataset, 2.5 fb~!
2009, gluino ~ 400 GeV Phys. Rev. Lett. 102, 121801 (2009)
[Tevatron end-game]

T
: H As=0, tanf=5, u<0 (L=20fb")

il — observedlimit95% C.L.

(Daté&: November i5, 2008)

.E *e== expected limit .

s+ FNALRunl N % \\§

P g x \ 2|
2 no mSLVGRA \

We report on a search for inclusive production of squarks and gluinos in pp collisions at /s =
1.96 TeV, in events with large missing transverse energy and multiple jets of hadrons in the final
state. The study uses a CDF Run II data sample corresponding to 2 fb~ ' of integrated luminosity.
The data are in good agreement with the standard model predictions, giving no evidence for any % 300
squark or gluino component. In an R-parity conserving minimal supergravity scenario with Ao =0, ©
1 < 0 and tanB = 5, 95% C.L. upper limits on the production cross sections in the range between =
0.1 pb and 1 pb are obtained, depending on the squark and gluino masses considered. For gluino
masses below 280 GeV/c?, arbitrarily large squark masses are excluded at the 95% C.L., while for
mass degenerate gluinos and squarks, masses below 392 GeV /c? are excluded at the 95% C.L.

pr

100 200 300 400 500 600
M, [GeV/c]]

e factor of 25 in luminosity — 100 GeV in gluino mass

'

PACS numbers: 14.80.Ly, 12.60.Jv



2002, 100 pb~* 1.8 TeV pp | 2007, 2.5 fb~* 1.96 TeV pp

2007, 1-10 fb~* 14 TeV pp | 2010, 35 pb~ ' 7 TeV pp

2011, 1 b= 7 TeV pp 2011, 5 fb= 7 TeV pp

e 2007, CMS Physics TDR [preparing the search and discovery
program]

CMS EI'™ + multijets, 1 " : CMS EF"** 4 multijats, 1 b 1200
o~ 10 ) wn

¢ e = - CMS tanf =10, A =0, >0
i [ T, LSP jets = 3 + ET'*°>600 GeV
1000 — with systematics
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e 1 fb~! 14 TeV, gluino ~ 1.3 TeV




2009, 2.6 fb~! pp

o At least 2 Jets

¢ « MET > 50 GeV
""" A « ET>25GeV and | <2.4

X,

_ » Leading Jet ET > 35 GeV NN+CHAOS
....... T o 1 Central Jetn|<0.9

q
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typically

super-models are‘attractive and come in many categories

Images for supermodels - Report images

NUHM2, NUHM1, CMSSM, RPV CMSSM, Gauge-mediated, anomaly
mediated, pMSSM, G2 ....

The are non-SUSY super-models that maintain an attractive at-
tribute of the SUSY super-models: the connection with DM. They
tend to give similar experimental footprints



example of super-all-hadronic analysis with SUSY interpretations
RPYV gluino : MUTLIJETS
5 no MET




Search for pp->QQ -> 3j + 3]
(final state with 6 or more jets)
Look at all possible combinations

in an multijet

Each event has an “ensemble” of
20 or more ftriplets

)

Event Selection:
At least 6 jets
with p; > 15 GeV/c
from the same vertex
Z¢ pr > 250 GeV/c
Missing E; < 50 GeV

Mass(jj))

Search for 3-jet Resonances

2009, 3.2 b1, 1.96 pp

correct triplets
lie along a horizontal
o line

P

SumPL(jjj}



2011, 35 pb~t, 7 TeV pp

Search for pair produced R-Parity
violating Supersymmetry gluino (no
MET) from 6 jet final state

Huge combinatorial background
besides QCD background

@® 20 triplet combinations from 6
jets
Use a diagonal cut to remove

combinatorial background as well as
QCD background:

* m; < X |p(triplet)l - @ (Offset)
Critical cut in multijet resonances
search

“Correct” triplets lie along
horizontal line
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- Signal examples: tt

3 jet invariant mass [Ge\
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a0 PYTHIA
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Search for 3-jet Resonances

Analysis strategy: _.CDF RUN Il Preliminary 3.2 fb

@ 1000 1
- Apply diagonal cut: 2 800; Lt Uy SRS 2
E 700 i il
g £ S S g
* 235 pr - m(jij) > @ - x :
Optimized for each gluino mass = - :
2  400; - -
L) E DATA 3
300; . - 10
- Fit the final mass cut L e 2
100¢ e 3
« Use sfaﬁsfically independen’r %1002003004005006007008009001000 1

5-jet sample to model QCD ;|p,| [GeVic]

background ( Landau-shape)
2009, 3.2 fb~1, 1.96 pp

- Signal is a combination of Gaus
(correct triplet combination) and
Landau (wrong combination)



Fit :

.'iﬂ.'

|, -

Data Results:

2009, 3.2 b1, 1.96 pp

Search for 3-jet Resonances
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For benchmark scenario

exclude gluino mass
below 144 GeV

(pb]

o x BR(pp - 3j + 3))

Search for 3-jet Resonances

T

__CDF RUN Il Preliminary 3.2 fb"

o

o
(5

wn

—ee 05 TeVic < m, <0.7 TeVic?

—=— QObserved 95% C.L. imit 7

10° P m.=m, + 10 GeVic’
; 2 —— Expected 95% C.L. limit

» ~~ \ -
10° + e O [ ] * 10 on expected limit '
10° ¢
10 ; E

& i % > ~

80 100 120 140 160 180 200 220 240
gluino mass [GeV/c?)

2009, 3.2 b1, 1.96 pp
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CMS Simulation \s =7 TeV

o E N
i B S e 3 F CMS 35.1pb", \&=7TeV ]
B N o o « Data (= 6 Jets) :
1000[— o = T — Exponential Fit Function i
B W 8w . ** 250 GeV/c? Gluino Model =
o 2ok I o Offset A = 130 GeV/c? :
N # 250 GeV/c? Gluino Model « [ ¢ ]
S 20 Triplet Combinations ; i 4 _
& 600f— oy F
= = 10 E - .-‘.. .
= $ z = Z f O e =
400(— 2 3 f 3
- g 10 o ‘~...'. -
B & ©
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Jet Triplet Scalar P, (GeVic) M, (GeV/cY)
Figure 1: Simulated triplet jet invariant mass M;;; versus the triplet scalar py of all 20 triplets, Figure 2: Three-jet invariant mass distribution of triplets passing all selection criteria for the

ino mass of v All tripl ; icht of dashed li h Nit = 6 datasample. An exponential function representing the background shape, constrained
R o i B0 GeN /e R s i of P S SR fmm the N = 4 distribution, and the expectation for the 250 GeV/c? gluino signal are also
requirement of Eq. 1. In the insert, the invariant mass distribution for the same gluino mass is

PR Phys Rev Lett.107:101801,2011

% é sx;‘%zﬁio) ; 9 5 % C L exlcusion
= | 200-280 GeV

o —1

FEEE N 2011, 35 pb™ ", 7 TeV pp

| : : : S
M, [Gewc’]

Figure 3: Observed and expected 95% CL upper limits on the cross section for gluino pair
production through RPV decays, where the branching ratio of the gluino to three jets is 100%.
Also shown are the +1¢ and +2¢ bands on the expected limit, as well as the theoretical NLO
cross section for gluino production.
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targeting discovery

Discovery of new heavy particles consistent with supersymmetry
Some immediate questions:

Is it really SUSY? (The look-alike problem)

If it is SUSY, what kind of SUSY? What is the soft-breaking
mechanism? (The look-alike problem again, distinguishing dif-
ferent “footprints”)

Can you reconstruct all the decay chains and production mech-
anisms?

Can you make an unambiguous mapping back to the parameters
of the soft-breaking Lagrangian? (The inverse problem)



re-engineering the LHC discovery analyses

Abundance of good ideas and variables attempted for
SUSY in the past few years

e Stransverse mass, MT2, and variations
1/2 .

e S . and variations

e Kinematic boundaries and kinks

® (v

® I'azor

why?



for example: why razor? (similar for «, stransverse massess, etc

The razor analysis methods were born and developed in the con-
text of the look-alike program that calls for new powerful handles for

model-disambiguation at discovery

These results demonstrate the strengths of the razor analysis approach; the simple exponential
behavior of the various SM backgrounds when described in terms of the razor variables is
useful in suppressing these backgrounds and in making reliable estimates from data of the
background residuals in the signal regions. Hence, the razor method provides an additional
powerful probe in searching for physics beyond the SM at the LHC.

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH (CERN .
(CERN) arXiv:1006.2727v2
M () CERN-PH-EP/2011-099
CMS, > 2011/07/07 Abstract
\\
r 5 \\ A search is performed for heavy particle pairs produced in /s = 7 TeV proton-proton
collisions with 35pb ! of data collected by the CMS experiment at the LHC. The
CMS-5US-10-009 . . search is sensitive to squarks and gluinos of generic supersymmetry models, pro-
InCh.lSlVQ SearCh f()r Squarks and glulnos vided they are kinematically accessible, with minimal assumptions on properties of
. .. the lightest superpartner particle. The kinematic consistency of the selected events is
mn pp collisions at \/5 =7TeV tested against the hypothesis of heavy particle pair production using the dimension-

less razor variable R, related to the missing transverse energy ET*. The new physics
signal is characterized by a broad peak in the distribution of Mg, an event-by-event
indicator of the heavy particle mass scale. This new approach is complementary to

The CMS Collaboration™ Emiss-based searches. After background modeling based on data, and background re-
jection based on R and Mg, no significant excess of events is found beyond the stan-
dard model expectations. The results are interpreted in the context of the constrained
minimal supersymmetric standard model as well as two simplified supersymmetry
models.

Submitted to Physical Review D



CMS Collaboration, “Search for Supersymmetry in pp Collisions at 7 TeV in Events with
Jets and Missing Transverse Energy”, Phys. Lett. B698 (2011) 196-218,

ar 2010 (35 pb™!, updated 2011 1.1 fb—1)
Jets+MET final state search is challenging due to QCD multijet
backgrounds:

BUT QCD multi-jets’ momentum
must ~balance in transverse

. g E\\\\\\\\‘\\\\‘\\\\‘\\\\\\\\
plane = exploit angle between S10°L CMS 2 Jets
.. . : S b det=35pb",\l§=7Tev
visible jets with -
g g \ Data
. w - NN gtggdﬁrclit'l!netzdel
4l —_— ultij
JetS 10 g — tf, W, Z + Jets
H S (4 103; ........
T = E ‘pT|
: 102E
L :
10?
For di-jets: L
N v Pr2/P11 .
T 0

B v/ 2(1 — cos Ag)
super-cited LHC paper

miv Mivy



ar 2010 (35 pb~ !, updated 2011 1.1 fb~1)

Can generalize to = 3 jet final states by
assigning all jets to either one of two
pseudojets, defined by minimizing

__ _pseudojet 1 pseudojet 2
AHr = P — Pr

—
<
HHH‘ LA

—
@)
ﬁ
0)]
Events / 0.025
=
T HHH‘ T T

5
I
=SB
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\\\\‘\\\\‘\\\
CcMS > 3 Jets

| fL dt=35pb" \Ns=7TeV

Data
N Standard Model
— QCD Multijet
— {t, W, Z + Jets
—— LMO

(/ 103E
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1 HT — AHT 10
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Selection: X do dovr

0.55 dar
At least 2 jets with: RaT fo,55 do I
pr > 100 GeV/c |n| < 2.5 o Jo_ dap T
3 L
Include additional jets with: il o ° g,?,ltaaf‘;;%? _:
DT > 50 GeV/C 77 < 3 : det=35pb'1,\E=7TeV 2 g:nta’ OLT;%':S ]
B , 07 > 0. i
Signal region defined by: 102 _ * Wopvtjets |
Hr > 350 GeV o > 0.55 e, :
. 10°%k =% —e= _|
Background prediction: :
QCD Extrapolate yields from I i
low HT to high HT using RaT 10 3 E
W(f 1% ) + jets, tl Use i control sample — %ﬁ},} ——F
. Sy ooy oy oy oy
A4 ( vy ) —+ JetS Use 7 +jets control sample 10550 300 350 400
H; (GeV)

Predict: 9.4%%8 , / (stat) £ 1.0 (syst) events

Ob : 13 t
serve even ar 2010 (35 pb_l)



Jets+MET (canonical) with HT and MHT 2010 35 pb~!
updated 2011 1.1 fb~!
Search for high p; jets, high HT and high MHT

jets jets
__ ) B i
Hp = |ph MHT = |3 5y
v i
> L L I L L
) 6l CMS Preliminary 3
Selection (baseline): o 10F e om ]
~— 5 M .
Atleast 3 jets with: = 1078 -
- 4 CD b
pr>50 GeV/e |n| <2.5| §10° m
Ll 3 tt -
Signal region defined by: 10 otherEWK
10%¢ CJuom 3
HT > 350 GeV g 7
10

MHT > 150 GeV 1
1 E
107 %

10—2 (-

0 200 400 600

800 1000
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Background prediction:

i QCD  Re-balance and smear i Search for high p; jets,

707) 73005, 7 e comssapre | Gh HT and high MHT

. Use v +jetsand Z(u u)+jets
Z(VV) + JetS control samples

QCD multi-jet events do not intrinsically § 106 G prefiminary, s =7 TeV, L= 36 pb" Q
. g 0<mMl<1.1, 250 < pave <1000 GeV/c 3
populate the phase-space defined by our 2 10°r o<pf<o0s | 7 -
requirements on scale and angle -- 2 10 [ Reweighted MC ]
BUT, mis-measurements of jets canresult =z 0 Zfﬁfng;;%%ss N
in large measured MHT T ]
------------------------------------------ 1 :
| 101
i QCD multi-jet background : 3
I 102
i  predicted by * smearing’ balanced { E
. 10 3
i (no MHT) events with measured | | :
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CMS razor 2010

BOTTEGA VENETA
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Figure 1: Scatter plot in the (Mg, R) plane for simulated events: (top left) QCD multijet, (tor
right) W+jets, (bottom left) tt+jets, and (bottom right) the SUSY benchmark model LM1 [18
with Ma = 597 GeV. The yields are normalized to an integrated luminosity of 35 pb™~'. The bir
size is (20 GeV x 0.015).
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Mpr exponential scaling with R :
data-driven modeling (QCD)
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Figure 2: (Left) My distributions for different values of the R threshold for data events in the
QCD control box. Fits of the My distribution to an exponential function and an asymmetric
Gaussian at low Mg, are shown as dotted black curves. (Right) The exponential slope S from
fits to the My distribution, as a function of the square of the R threshold for data events in the

QCD control box.



Mpr exponential scaling with R :
data-driven modeling (W+jets)
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The razor paradigm: 2010 results
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Interpretation in CMSSM
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Figure 11: Observed (solid curve) and expected (dot-dashed curve) 95% CL limits in the (my,

m12) CMSSM plane with tan 8 = 10, Ag = 0, sgn(y#) = +1 from the HAD box selection (R >
0.5, Mr > 500GeV). The =+ one standard deviation equivalent variations in the uncertainties
are shown as a band around the expected limits.
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model independent interpretation

g3 — (qgx1)(qgx?)
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razor2010 razor2011

P S1IX DboXes

e three boxes

» 2D fit shape analysis
e 1D fit shape anal; sis

e cut and count for PheN}?niklypOtheSIS testing for limit

» gearing for the discovery
be it in the shavne or in the rate
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2011, now approved summary plots
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N.B. New CMS hadronic search with MT?2

http://cms-physics.web.cern.ch/cms-physics/public/SUS-11-005-pas.pdf



factor of 30 in lumi — 250 GeV in gluino mass (from 550 to 800 GeV)

CMS preliminary

Ranges of exclusion limits for gluinos and squarks, varying m(x")
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SUSY

*Only a selection of the available results leading to mass limits shown

ATLAS SUSY Searches* - 95% CL Lower Limits (Status: BSM-LHC 2011)

1 IIIIIII I I IIIIIII ! I lllIllI | I

q=gmass ATLAS

Preliminary

MSUGRA/CMSSM : 0-lep +j's + E, ...
MSUGRA/CMSSM : 1-lep +j's + E; ...

MSUGRA/CMSSM : multijets + £, ... Gmass (for m(@) = 2m(@)) J.Ldl =(0.034 - 1.34) fb”!

Simpl. mod. (light i‘:) 10-lep +j's +Ep . G=gmass Vs=7TeV
Simpl. mod. (light i(:) 10-lep +j's +Ep e g mass
Simpl. mod. (light 7) : 0-lep + 's + Ey e §mass

Simpl. mod. (light i‘: ): O-lep + bjets +j's + E, . g mass (for m(b) < 600 GeV)

Simpl. mod. (§—>tfi? ): 1-lep + b-jets +j's + £, .. g mass (for m(i?) < 80 GeV)

Pheno-MSSM (light 7‘(‘: }:2-lep SS+ E e Gmass

I N -
Pheno-MSSM (light xi) : 2-lep OSSF *EL e qmass

Simpl. mod. @ qa%’) : 1-lep + j's + Er e, %" mass (for m(@) < 600 GeV, (m(z") - m(z")) / (m(@) -m(x")) > 1/2)

GMSB (GGM) + Simpl. model : yy + E §mass (for m(bino) > 50 GeV)

T miss

GMSB : stable T

Stable massive particles : R-hadrons gmass

Stable massive particles : R-hadrons b mass

Stable massive particles : R-hadrons Tmass

Hypercolour scalar gluons : 4 jets, m; = m,, sgluon mass (excl: m,, < 100 GeV, m,y= 140 3 GeV)

RPV (2;,,=0.10, 2,,,=0.05) : high-mass e

In v, mass

Bilinear RPV (ct ., < 15 mm) : 1-lep +j's + E ., §=3mass

10" 1 10
Mass scale [TeV]

are these enough SMSs? (Konstantin? Jay?)



the maximum squark/gluino masses excluded by the current LHC limits
is 1 TeV

for 2012 we are planning maximally usable information content in the
presentation of the searches results

many interpretations (SMSs, pMMSM, get theorists what they need to do
their interpretation and let them do it)

level of some data analysis increasing sophistication (designed for discov-
ery & characterization ) is not currently matched with level of needed
simplicity for theorists to quickly exclude many scenarios

we need to operate at many gears at the same time

= Many extensions of the SM have bee » 1jet+MET
developed over the past S: u jets + MET
« = 1lepton + MET
Supersymmetry % = a Same-sign di-lepton
Extra-Dimensions » Dilepton resonance

n .
L \ = —
i N » Diphoton resonance
= Technicolor(s % " Diphoton + MET
= Little Higgs.« // « Multileptons
. & N a Lepton-jet resonance
= No nggs » Lepton-photon resonatr
s GUT R a Gamma-jet resonance
. a Diboson resonance
m Hidden Valleyg,  ZeMET
u Leptoquarks a W/Z+Gamma resonant
- Compositeness = Top-antitop resonance
" . s a Slow-moving particles
= 4" generation (t', b') « Long-lived particles
m LRSM, heavy neutrino = Top-antitop production
» Lepton-Jets
m etc...

» Microscopic blackholes
= Dijet resonance






The slope of (the power and) the glory of the LHC!

6 LHC 2011 RUN (3.5 TeV/beam)

—o— ATLAS 5.625 fb~"
—— CMS 5.727 fb™!
|—— LHCb 1.217 fb!
—o— ALICE 4.891 pb™!
4 || PRELIMINARY

Delivered integrated luminosity (fb™!)

Month in 2011

(generated 2011-11-04 02:49 including fill 2267)
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up to 30 ipc and possubly 25 ns in 2012 running (TBD in Chamomx)



THANKS! THE END

e Tevatron passed the know-how’s, the experience and a very large number
of results to the LHC in most-all SUSY searches

e LHC is going full thrust towards discovery: variety of methods, innovation,
some complexity in SUSY searches at the LHC

e Ready for discovery of idiosyncratic new physics models (?)

e Onto much more data (for sure) and higher energy (sooner or later)

e MUST KEEP IN MIND THAT OUR THINKING OF PARTICLES AND
FIELDS MIGHT NEED TO CHANGE BASED ON WHAT WE SEE AND
DON'T SEE AT THE LHC

CMS preliminary 36 pb’ at Vs =7TeV
T Tumi. uncertainty: £4%T T
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LHC Reports Failure To Create Black
Holes, a Setback For String Theory

At least not yet
By Rebecca Boyle Posted 12.20.2010 at 2:40 pm 15 Comments

<

CMS Black Hole The Compact Muon Solenoid seen under construction in late 2008. Wikimedia Commons

Physicists working at the Large Hadron Collider report that after a series of tests, they have not
seen any mini black holes, to the chagrin of string theorists and the relief of disaster theorists.

1L
e Btk




Facility

Original purpose,
Expert Opinion

Discovery with
Precision Instrument

P.S. CERN (1960)

AGS Brookhaven (1960)

FNAL Batavia (1970)

SLAC Spear (1970)

ISR CERN (1980)

PETRA Hamburg (1980)
Super Kamiokande (2000)

7t N interactions

7t N interactions

Neutrino physics

ep, QED
PP

6™ Quark

Proton decay

Neutral Currents ->Z, W

2 kinds of neutrinos,
Time reversal non-symmetry,
New form of matter (4" Quark)

5th Quark, 6" Quark

Partons, 4" Quark,
3rd electron

Increasing PP
Cross section

Gluon

Neutrinos have mass

Hubble Space
Telescope

Galactic
survey

Curvature of the universe,
dark energy




