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Introduction

Beyond the Standard Model at CMS

The SM has been very succesful, but it leaves many questions unsolved, which many
other theories try to answer.

New Physics Searches

Final states with jets
@ Dijets centrality ratio, resonances in the dijet mass distribution
@ Black Holes, Multi-jet Resonance, Mono-jet, high mass resonances

Long lived particles
@ Stopped gluinos, Heavy Stable Charged Particles
@ GMSB SUSY decays to non-prompt photons

High mass dilepton and diphoton resonances
@ Z' bosons, RS gravitons, excited leptons
High mass non resonant signals
@ W' bosons, extra dimensions, contact interactions

Leptoquarks (CMS-PAS-EX0-10-005, see M. Kirsanov's talk)
Fourth generation

Supersymmetry
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Dijet searches

Outline

© Dijet searches
@ Dijet mass spectrum
@ Dijet centrality ratio
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Dijet searches

New Physics searches with Dijet Events

@ Study the inclusive dijet final state using the observables:

e Dijet mass spectrum:

Mj = V/(Er + E2)? — (P1 + P2)>

o Dijet centrality ratio: R:%, both jets in the same

7 region

] Run : 142664 ] Run : 142664

| Event : 29100333 | Event : 29100333

Dijet Mass : 1922 GeV Dijet Mass : 1922 GeV
E(GeV)
300 Jet 1 p.:804 GeV
200 .
et 2 p;: 802 GeV

100

-
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Dijet searches

New Physics searches with Dijet Events

@ Provide both a test of QCD and sensitivity to physics beyond
the Standard Model.

Mass Spectrum Centrality Ratio
oe} simple test of cross section vs | detailed measure of QCD
a9 49 | dijet mass from QCD and PDFs | dynamics from angular
Qg distribution
a9 a9
Dijet Resonance provide most sensitive “bump” | less sensitive to dijet

a9 9 | hunt for new particles decaying | resonances, but important
X to dijets confirmation that “bump” is not
QCD fluctuation

Q.9 a.g
Contact Interaction because of experimental sensitive search for quark
9 a uncertainties, less sensitive to | compositeness
~ A2 quark compositeness
q q
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Dijet searches

rum

decaying to dijet are predicted by ditferent theory

models
e String resonances: Regge o Colorons
excitations of quark and gluons, ]
model with largest cross-section. e Scalar diquark
o Mass-degenerate excited quarks o Randall-Sundrum (RS) gravitons
o Axigluons: axial vector particles o New gauge bosons (W', Z')
Model Name | X Color F /28 Final-state Partons
String 5 | mixed | mixed | 0.003-0.037 g, ga, g
Acxigluon A Oictet 1+ 005 aq
Coloron C | Octet 1~ 0.03 qq
Excited Quark | g* | Triplet 1721 0.02 qq
Eg Diquark | D | Triplet | ot 0,004 i
RS Graviton G| Singlet Tt 001 a7, g8
Heavy W | W' | Singlet | 17 0.01 qq
Heavy & £ | Singlet 1~ 001 aq
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Dijet searches
®00

Dijet mass spectrum

Dijet mass spectrum

‘Results with 2.9 pb™, arXiv:1010.0203‘ EW; T owsDmgewy

= — Fit

@ Event selection based on a single-jet 210°R [C110% JES Uncertainty

. K X — E ------ QCD Pythia + CMS Simulation
trigger. (One jet with Er >50 GeV) (= N — Excited Quark
he} E N B
- ‘E E N — - String Ns=7TeV
@ Fully efficient for the selected events S 10 N

with My >220Gev/c?.

. ,. Il<258&An <13
N\ S (1 Tev)
\

@ No jet pr requirements. 107

@ Two jets reconstructed using the 102
anti-k7 algorithm (R=0.7) with 10°
In| <2.5, |An| <1.3 (leading jets). \

L L0 R BRI A

L P I
@ Spectrum extends to 2.1 TeV with 500 1000 1500 2000
2.9 pbfl. Dijet Mass (GeV)

300 ETTTTTTTT T I

TP,
MS Preliminary 3

@ Data agree well with full QCD
background simulation.

@ Cross section vs. time: stable within
3%, indicates that JES stability is

better than 0.5%.
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Dijet searches
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Dijet mass spectrum

Dijet mass spectrum

Fit of mass spectrum

do _ _ Po-(1=-m/\/5)P1
dm — (m/\/g)P2+P3ln(m/ﬁ) .

@ Ratio beetween data points and the smooth fit is compared to
simulated excited quarks and string resonance signals.
o No indication of new physics with £L= 2.9 pb™1.

@ Data fitted to

3 10* —e— CMS Data (2.9 pb") =
g — Fit
210°2 [ 10% JES Uncertainty =z T T T T
= E —— QCD Pythia + CMS Simulation - 10k S (1Tev) f"\ s@ETev) /N |
Eq10Pe W, £ F ]
T OC \E-7Tev 8 t / \\ A
T 10 Inl<25&An|<1.3 r /.l ~ / \\'
£ S T\ S(1Tew) L / -57ev), e
1= . 9 05TeY) / Tl ?/
E ¢ (0.5 Te\ \ 477
1 1 -y “ﬁ f{uH’ tds ]
~ : S
F F cMs Data (2.9 po) ]
2 C 4+ ]
10 E L Vs =7Tev ]
aF | < 2.5 & [An| < 1.3
107 E MV IR B 1 B P B
E 500 1000 1506 2000
0%, 1 | Dijet Mass (GeV)

PRI I PR VRN R
500 1000 1500 2000
Dijet Mass (GeV)
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Dijet searches
ocoe

Dijet mass spectrum

Model independent cross-section limits

@ 95% CL upper limits on

= e Lt .
oxBRxA for dijet resonances of ff 0 CMS Data (29| f*ﬁsglﬂnﬂn;m Modols
type gluon-gluon, quark-gluon ol ;ﬂs:;:vm“ 2 | e o
and quark-quark. 051 : g

@ These upper limits are compared © " s Grovien

to the theoretical predictions for 1
seven resonance models.

95% CL Mass Limit (TeV) using CTEQ6L

Model CMS CDF 107 95% CLUpper Lt
(2.9 pbfl) (1.13 fb*l) —— Gluon-Gluon
String 2.5 1.4 L
q* 1.58 0.87 R P B
- 500 1000 1500 2000 2500
EAXc'ﬁl”o"k igé (1)22 Resonance Mass (GeV)
6 diquar . .

@ Superseded Tevatron limits for string

resonances, q*, E¢ diquark, @ Dominant sources of systematic

axigluons. ATLAS: Mgy > 1.26 TeV uncertainty: JES, JER, integrated L,
(315 nb~1), arXiv:1008.2461. BG parametrization.
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Dijet searches
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Dijet centrality ratio

Dijet centrality ratio

T T
CMS Preliminary
\s=7TeV

120 nb*

N
Q
S

TS

R—_ N(|n|<0.7)
N(0.7<|n|<1.3)

@ Quantifies the centrality of the dijet
system at a given dijet mass.

[
o
w

= N(0.7< () (X1.3)
- N(0) [(%0.7)

Prescale(M<244GeV)=6.67
Prescale(244<M<354GeV)=1.24
Prescale(M>354GeV)=1

iy
o
N

T

@ New Physics predict higher dijet

Events x (Trigger Prescale)

production at lower values of |7|. 10 ‘

e 3
@ In SM: ratio roughly flat for the dominant T \w } ‘}
t-channel scattering QCD (value 0.5-0.6). 500 1000 1500 2000

@ Two models considered, motivated by the
possibility that q are composite particles:
contact interactions and dijet resonances
coming from gq*.

F Ews Prehmma‘ry =

L Vs=7Tev 4

L [ = Data 120 nb™(M<838 GeV) 4
--- NLO

=
3]

— NLO+Non-Pert. Correction

I |EmINLO Uncertainty 1
-~ PYTHIAG

—— PYTHIA6 x NLO/LO

Rises rapidly with contact interactions.

Peaks near the mass of the resonance for
excited quarks (q*—qg).

N(In|<0.7)/N(0.7<[n|<1.3)
e
Il

o
o

L L L
200 400 600 800
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Dijet searches
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Dijet centrality ratio

Dijet centrality ratio
Limits to contact interaction scale
@ Ratio flat: no new physics.

@ Contact interaction scale excluded for A <1.9 TeV at 95% CL. with
£=0.12 pb™* (Log-likelihood ratio statistic.)

U LB FLBY AR SR 4 T
[ CMS/Preliinary ] < ob
[ TeV, ] [

N
3

2 * Data 120 nb™* 50
— NLO+Non-Pert. Correction
— Contact Interactions -10r

— Excited Quarks CMS Preliminary

N(In|<0.7)/N(0.7<| n|<1.3)
=
(%2

180 \s =7 TeV
F Limit: 1900 GeV
] _20; —Data 120 nb!
JJJ—'L r —95% CL_
L -25- - SM Expectation

0.5¢ ]

[ % e ‘ ] .30;
O:H‘\H“‘\HH\HH\( _35\”‘\””\””\””’
500 1000 1500 2000 5500 1000 1500 2000 2500
Dijet Mass (GeV) N (GeV)

@ ATLAS limit excludes A <3.4 TeV with £=3.1pb~1, arXiv:1009.5069v1.
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Heavy long-lived Particles

Outline

© Heavy long-lived Particles
@ Heavy Stable Charged Particles
@ Stopped Gluinos
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Heavy long-lived Particles

Heavy long-lived Particles

CMS Preliminary 2010\'s = 7TeV 198 nb"
25:_ N ' Tracker - Only
[ I Stop130
I Stop200
I Stop300
[ Stop500
[ Stop8oo

dEjcix estimator (MeV/cm)

A N PR R

, |
600 800 1000
P (GaVic)

CMS Preliminary
Se00[ \E=7Tev

Stopped Point

-800,
-800 -600 -400 -200 0 200 400 600 800

Stopped Point X [cm]

C. Diez Pardos (CIEMAT)

@ Predicted by many new physics
scenarios

Some flavours of SUSY
Hidden valley models
GUT's

Split SUSY

@ Charged heavy particles: Slow moving
particles will lose E at a higher rate
than MIP. If hadron-like, can stop in
the detector.

@ Two complementary methods:

e High momentum tracks with high
dE/dX (sensitive to 3 >0.3 ).

e Stopped particles, decay product
signals out-of-synch. w.r.t.
bunch-crossing (5 <0:3).

IHEP, 19 Oct 2010 15/34



Heavy long-lived Particles
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Heavy Stable Charged Particles

Search for Heavy Stable Charged Particles

@ Signature based search:
e Tracker + muon (e.g. mGMSB #, m~100-300 GeV)
o Tracker only (e.g. T, & m~130-900 GeV)
@ Select tracks with high pr, dE/dx
o Use discriminator for dE/dx based on measured energy loss for
MIPs.
e Good discrimination, MC-data agreement in both variables.
@ Selection optimised in bins of 1 and number of hits to increase sensitivity.

CMS Preliminary 2010 \s = 7TeV 198 nb""' CMS Preliminary 2010 \s =7TeV 198 nb *
a T T T = @2 L e B L |
g Tracker + Muon 5 s & iy R
5 m 7,100 g1075 4 e E
o 8 E ]
g A MC 107k N
¥ Data = 3
. 10°% N
T £ 3
TLRE . 1 £ 3
: b 10%¢ E
g r ThE i E
0ok g adl:
£ At F B
6| 1 10°F E
LCM S ;Lr ; :
= Il Il Il C |
0 200 400 600 800 1000 (0] 0.6 1

p, (GeVic) ’ dE/dx discriminator
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Heavy long-lived Particles
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Heavy Stable Charged Particles

Mass determination
@ Mass estimate: Approximate Bethe-Bloch formula before minimum
Ih=KZ + C.

@ Parameters K, C extracted by fitting proton line.

@ Reverse to compute higher masses.
@ Good agreement between data and MC in event counts and mass
distribution. (right plot)

, OMS Preliminary 2010 \5 =7Tev 198nb*
0 T

CMS Preliminary 2010 \s =7 TeV CMS Prelimi

inary 2010 \/s = 7 TeV
FL

Tl Tracker + Muon

T
* Data

5 —— Fitto reference Data 10°8 E B MC - B + QCD 1
3 + —— Extrapolation . Wimc + Rescaled Prediction
= = Prediction Syst. Err. |
P 4 . 4
s Eexmic o 107 = E Data E|
] 1 E E
£ k= 2579 000t E|
] el 1 s ]
7

g ]
x 3

3 5 L

3 108 10°E 4

El

DEUTERON NOT
DESCRIBED BY MC

A N W A N ®© O

102 10°= i

10 10- ]

0 L L Il Il Il 1 1 1 1 1 1
005 1152253354455 . 15 2 25 3 2 400

P (GeVic) Mass (GeV/c?) Reconstructed Mass-(GeV/c?)
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Heavy long-lived Particles
ocoe

Heavy Stable Charged Particles

Results: Limits on HSCP Production

@ Null result in search region and full mass spectrum.

Exp. Obs. Exp. in full spectrum Obs. in full spectrum
Muon-like 0.153 £ 0.061 0 0.249 £ 0.050 0
Tracker-like 0.060 + 0.021 0 0.060 + 0.011 0

@ Set 95% CL limits on the production cross-section for stau, stop
and gluino.

o Tracker-only analysis: exclusion mg < 271 GeV/c?.
o Tracker + muon: exclusion mz < 284 GeV/c2.

CMS Preliminary 2010 Vs =7TeV 198 nb ™ CMS Preliminary 2010 Vs = 7TeV 198nb ™
T T T T T T T T

N E I~ E E|
2 4 [ Tracker + Muon Theoretical Preciction E 4 [ Tracker - only Thecretcal redicion 7
= 10"E —aexciusion stau B T 10" e Excusionsta o) El
2 [ o Eclsensiop Shino(womL) g [ o Dclsonsiop Sl (L) E
§ 10° - — eusoncino ™ Uncerainy 8 103 — oeusencuino ™ Uncerainy 4
2 E @ E x\;‘ 3
= N T ENES
10 i 10e 3
1g 1g E|
107 g E| 10t g E|
107 ¢ E| 107 E|
10° C i 1 103 C i 1
200 400 600 800 200 400 600 800
HSCP Mass ( GeV/c? ) HSCP Mass (Gev/c? )
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Heavy long-lived Particles
@00

Stopped Gluinos

Search for Stopped Gluinos

@ If long-lived gluinos are produced at CMS will hadronise into
'R-hadrons’ (gg, £99, £9qq states).

@ These stopped R-hadrons may decay during time intervals when
there are no pp collisions.

@ Complements HSCP searches because it's sensitive to 3 <0.3.

@ Event selection: &
“ 03k CMS Preliminary —e— Full Cloud model 1
o Jet trigger 4+ veto beam P o EM ineracions only
presence 0.25 [y g Neutral R-Baryon model ]
. H 0.2 T~
e Veto events with muons
(cosmic BG). 015
o Noise rejection. 01
@ Up to ~20% probability to stop B e e, S
somewhere in CMS, model
dependent. 0 200 300 400 500
mg[GeV/cz]
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Heavy long-lived Particles
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Stopped Gluinos

Limits on gluino stopping probability

Counting and time profile results

. . Time profile analysis
Counting experiment P y

@ Expected timing profile of gluino
decays is correlated with the timing
profile of the delivered £, while BG is
not, it's flat with time.

@ Hypothesis on 7z from 75ns to 107s:
set limits on 0 xBRxezz over 14
orders of magnitude in 75.

@ No excess above expected BG. @ Range limited to 100 /s (gluino

@ Result independent of models of lifetime smaller than orbit period to
R-hadron formation and nuclear int. be distinguishable from BG.)
E 1 CMS Preliminary 2010~ 95% C.L. Limits: é
- M- Mp=200GeV reliminary o Daa
;% J'Lm:zus-zaznb‘  my- M= 100Gev g 6| CT?:’:Z‘OBWYZMO :g‘naIPDF“:M)
X \N5=7TeV E \5=7Tev Background PDF
G 10 g 5
o v >
T A w
=] /. 4 ]
T
o
x 3
B
1 {- 2
g
=1 1
R L AR L
10°10710°10°10410° 107 10" 1 10 107 10° 10' 10° 10° 0 ANRRIRRESEIREREIRUN S
75 [s] 0 500 | 1 1500 2000 . 2500 3000 00
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Heavy long-lived Particles
ooe

Stopped Gluinos

Model dependent results

Gluino cross-section limit
. . . Gluino mass limit
o Use stopping probabilty to obtain | KNI LU AR

a limit (e.g. mgz = 200 GeV, @ For a mass difference
Mo = 100 GeV) employing the mgz — Mgo > 100 GeV, exclusion:

R-hadrons models. @ Time profile analysis: m; < 229

@ For mz = 200 GeV excluded 75 GeV (7=200 ns)

ns < 7g < 6ps. @ Counting experiment: mz < 225

@ Extends Tevatron results below GeV (7=2.6 pus)
30us.

3

= 4
= et 95% C.L. Limits
CMs Prefminany 2010 7227 Expected: 2.6 s Counting Exp.
= 10 = Jra=mozzn Expected +10: 2.6 s Counting EXp.
< CMS Prefiminary 2010 95% C.L. Limits: S 10° Expected +20: 2.6 s Counting Exp.
= . Expectet Counting Ex f=77e b 10° s Counting Ex
~ Jra-mezmw Erpeced Coumm & i VEETTY Z--. Obs: 100 s 1 hr Counting Exp.
\E=7Tev Expected +20; Counting Exp. ¥ 107 Obs. 200 ns Timing Profie |
' = 200Gev Obs.: Counting Exp. @
= Obs.: Counting Exp. - Neutral R-Baryon x
@X g2 | Mpmioocev - Obs.: Counting Exp. - EM Interactions. =3
E 10 9 Exp. B
@ O Timing Profle -
B g
1 10F v 1
=y
=3 K
© - "
LE 101 NLOHNLL
o NLOWNLL 100 150 200 250 300 350 400 450 500
0 L posssonpion oo sy s sison uon | m; [Gev]
10°10710°10°10%10° 107 107 1 10 10? 10° 10° 10° 10° V.

]

v
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@ Commisioning of SUSY Searches
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Commisioning of SUSY Searches

SUSY searches

I COF g4 2fb", tanp=s, u<0 500

CMS preliminary 4 2415 tan=3, p<o

% 5
O 450 \s=7 TeV
g 4

CMS Proliminary.s =7 ToV.
Hadronic search, 95% C.L. curves v Observe 1 eventin 100 p
tanp=10, A=0, >0

Observe 4 eventin 11"
I CoF Prefiminary 31 (3.2 1)
I 00 obsorved i (23 1)
(] LEP excluded regions

00 T=LSP

m, , (GeVic)

mSugra:tanfi =3, &, =0,(1) > 0

) l;/s.,
50—
100

i =
0 100 200 300 400 500 600 700 800 900 1000 R B
m, (GeV) m, (GeVic?)

@ 100 pb~! 7 TeV data should provide sensitivity to SUSY parameter
space well beyond current Tevatron limits and in several analyses it
should be enough with the 2010 dataset to surpass Tevatron.

@ Searches in SUSY involve a broad range of signatures with jets, leptons, ~y
and MET: require a careful control of BG.

@ Currently efforts to test strategies to supress and estimate SM
backgrounds with data, validate data-driven methods, ie. supressing QCD
contributions to MET and predicting QCD contribution to lepton samples.

v
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Commisioning of SUSY Searches

Suppressing QCD contribution to MET

@ QCD events where hadronic S cMSpretiminary
activity is mismeasured would D zcam: 11nb*
produce artificial MET: key BG § B0<cHT<120 Gev
that must be carefully controled. (@ 10* :E;‘;aww

Suppressing QCD with a7t in dijet 10

multijet channels. . \meﬁ% HH‘H !

0 05 1 15 2 25 3
@ o7 characterises the overall o
£ ? N
transverse momentum balance of Bl ey ]
B 0 0.5 1 15 2 25 3
the event: 5 a;
ar = P2 _— _V pT2/PT1L 8 ‘ CMS‘preIim‘inaryg
U= Mr /2(1—cosAg)’ omz; Y_g:lzTe';g;
. T . . =~ E =11nb™ 3
powerful discriminator against 2 ¢ 2 Calo Jets i
QCD. pras HT>120Gev
[T —— Data E
2 r —— Pythia8 QCD
@ QCD BG confined to ar <0.5. ok yihias @
@ a7 rejection power increases with L i
Hr=>" pr(jet), observed for I R R M I
. . a
2-jet, >3 jets (SUSY: Hy >350 £z T%
B L
GeV). y s "rE 05 1 15 2 25 i
g or
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Commisioning of SUSY Searches

Suppressing QCD contribution to MET

(3]
i
o
~
(/]
2
f]
=
=
w
g}
9
N
]
£
B
9]
=z

LR L L L L B
............ 160 > H GeV > 120

H. GeV > 160

——— 160> H, GeV > 120: jet removed
FRCIECIECEY H; GeV > 160: jet removed

T T T

L1 inig

107"

Suppressing QCD with A¢

@ A¢*(jet,MET) tests whether one
jet rescaled could balance the
event.

@ Small for QCD (cut at 0.5

_ 1 suppress it efficiently), larger
Vs=7TeV, 12 n values if there is MET.

CMS preliminary y

S DT

AL T

10721 2 jets

1073

O
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Commisioning of SUSY Searches

QCD background prediction for leptons

@ BG from non-prompt leptons and hadrons misidentified as leptons are
important in SUSY signatures with isolated leptons, and particularly in
tighter signatures as like-sign di/tri-leptons.

@ Discriminating variable: Isolation ]

muon+jet+MET

e+jet+MET
/ @ Direct fit to isolation distribution to

determine the BG from non-prompt
muons to prompt muon signal.

@ Model isolation behaviour for BG in
control samples, selected inverting

certain selection cuts. S
100 T T T 5 g -~ Daa
 90F imi 3 2501 —  Rtresut
© 90| CMS preliminary ) 1 = cus preliminery - F‘:.py::‘;l
g 80 Ns=7TeV,12.5nb™ _ E ‘g \s=7TeV,53nb™ Fit background
8 708 e E 2200 —  nepom ]
6oL CI:BFﬂkgzD:;g‘ I';;.gwlﬂ'e E w MC background
sob ‘Conversions' template E 150| I
40 3 Prompt 25122 (17
20 ; 100 Background: 66.2: (
200 E H
10F i 50 !
s HURIIIE H $ 3
0 03 04 05 06 07 o | A
Relative Isolation 0 0.5 1 15 2 25
@ Events well modeled. Relative isolation
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Commisioning of SUSY Searches

Same signed dilepton background prediction

@ Main BG is expected from tt where both W decay leptonically and one is
charge mis-identified or one lepton comes from b/c decay or mis-id. light
quark jet.

@ Use jet-triggered control sample (loose lepton-ID + iso) to measure
selection efficiency in terms of tight (signal)/loose (BG enriched)
selection ratio (TL ratio).

o 04 o 07
' CMS Preliminar ® CMS Preliminar
5 035F agmnt (5o Tev - HLTLIet6U 3 5 b oL ey Tov —— HLT_L1Jet6U  J
= -+ HLT_L1Jet1OU = -+ HLT_L1JetiOU
03 —o- HLT_Jet15U 05 oo HLT_JettsU
0.25f - HLT_Jet3oU  § 04 «- HLT_Jet30u
03f——f=—— 1
02f k|
2 G S b
0.05F E 0.1p 1
%75 20 25 30 0 %75 20 25 30 o

%E (GeV/C% Spf (GeV/\:"

@ Extrapolate this eff. to lepton-triggered samples to predict the yield of
SS-dileptons passing tighter requirements.

@ Predicted and observed number of same-signed dilepton events consistent.
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© Outlook
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Outlook

Summary and outlook

In this talk we presented results with 0.12 - 2.9 pb~*.
CMS is already exploring new territory in various physics channels.
No signals of new physics observed yet.

Understanding of the SM background is the first step towards BSM
searches and the data collected by CMS at 7 TeV allowed to test some of
methods to suppress and measure them.

@ Both the LHC and CMS are J
performing very well, the
luminosity collected is increasing )J
fast, with more than 20 pb~! fj
recorded as of today. ,/jg

@ Stay tuned for updates, we are at the beginning of an exciting
journey.
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Outlook
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Outlook

BACK UP
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Outlook

Prospects

Examples of dilepton and diphotons resonances
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Prospects

Fourth generation b’

o EX0-09-012 scaling to 7 TeV
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Jet reconstruction

@ Anti-kT algorithm

Kok R

o ARZ = (yvi—y;)* +(¢i — ¢)°

o Tends to cluster the energy around the hardest particles

o Merging of 4-vector pairs based on transverse momentum
weighted by the distance in the (y,¢) plane

o Clustering terminates when that distance is greater than an
specific value R (resolution parameter), of the order of unity

o Infrared and collinear safe.

o djj = min(

C. Diez Pardos (CIEMAT) IHEP, 19 Oct 2010 34/34



	Introduction
	Dijet searches
	Dijet mass spectrum
	Dijet centrality ratio

	Heavy long-lived Particles
	Heavy Stable Charged Particles
	Stopped Gluinos

	Commisioning of SUSY Searches
	Outlook

