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The LHC and the detectors




The LHC and the detectors




ATLAS: General purpose
large and light

38 countries, 174 institutions, 3000 scientists, 1000 students

7000 tons
44m
. W
e

25m

Tile calorimeters

LAr hadronic end-cap and

forward calorimeters
Toroid magnets

Muon chambers

LAr eleciromagnetic calorimeters
Solenoid magnet | Transition radiation fracker

Semiconductor tracker



The LHC and the detectors




CMS: General purpose
small and heavy

39 countries, 169 institutes, 3170 members including 800 students
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The LHC and the detectors




LHCDb: one arm forward
spectrometer

15 countries, 55 institutes, 804 members
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The LHC in 2011

1331 / 2808
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Inclusive searches

rg-fived particles |

Searches for new physics...
are too many to review all in this talk!

To give you an idea, here are some ATLAS-only summary plots of
BSM searches, with selected results from SUSY (left) and non-SUSY

(right) models...

ATLAS SUSY Searches” - 95% CL Lower Limits (Status: March 2012)

MSUGRA/CMSSM : 0Hep +j's + Ef e
MSUGRA/CMSSM : 1dep +j's + Ep e
MSUGRA/CMSSM : multijets + £y .

Phano model : 0-lep + s + Ey

Phano model : 0-ep + 5 + Ep i

Gluino med. ¥ @G— g ) : 1-lep +J5 + Ep e
GMSE : 2-lep OSSF + Ep s

GMSE : 1-1+j5 + Er.m

GMSB:2-1+js+ E

GGM vy + E““Ll=

T miss

Gluino med. T G—{T7,) : 1-lep + b5 + E7 piss
Gluino med. T G—tTi) : 24ep (S5) +]5 + E7 e
Gluino med. T [G-t57) : multifs + £ .

Direct BD (B, b7, ) © 2 Bt + Ey e,
... DicctT(GMSB): ZCM sbjet s £,
Direct gaugino (/% — 317} : 2-1ep 55 + Ep e
.. Direct gauging (7.1, — 317,): 3409 + Er s
BMSE - long-lived ¥

Stable massive particles (SMP) : R-hadrons
SMP : R-hadrons

SMP : R-hadrons

SMP : R-hadrons (Pixel det. only)

g Bilinear RPV : 1-16p + 5 + £,
MSUGRAICMSSM - BC1 RPV : 4-lepton + E; .

... Hypercolour scalar gluons : 4 jets, m, =my

T mass

sglucn mass (axcl:m.g < 100 GeVl, my = 140+ 2 GaV)

f=gmass Jmc 0.03-4.7) "

q=0mass : -
Gmass (large my) (5=T7TeV
amass (m@<2TeV light7;)  ATLAS
Preliminary

§mass {tang < 35)

gmass (M7} > 50 GeV)

Gmass (m(,) < 150 GeV)
[ mass {m{f‘:‘} <210 GeV)

gmass [m[f?; < 200 GeV)
b mass {m{i‘:} < 60 GEV)
Tmass (115 <m[i‘:] <230 GeV)
7: mass (m(E3) < 40 GeV. 1. m(E;) =m(E, mi7) = mei) + meEo)
¥ mass (m(z,) < 170 GaV, and as above)
i* mass (1 <1;§_*] = 2 ns, 90 GeV limit in [0.2,90] ns)
g mass

bmass
Tmass
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q

=0 mass [c1gp < 15 mm)

amass (m(@ < 2 Tell light i‘:]
B 0 —. 0,
@ mass (miz,) = 200 GeV, m ) =%(mu )+ mi@)

§mass (tang > 20)
g mass (tang = 20)

0§ mass [m{i‘?] < 300 GaV)

V., Mass (43,,=0.10, i,,,=0.08)

gmass

Oy a selection of the avaiable mass fmits on new states or phenomena shown
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Mass scale [TeV]

Large ED (ADD) : monajet

Large ED (ADD) : diphoton

e UcéD 3';;’1" +PEr_mL.=

RS with kIMy, = 0.1 : diphotan,

RS with kfMz = 0.1 : dilepton, m;

RS with kiMy =01:2Z res?rnamp. My g
RS with 1g.=-0.20 : f s lsjets, m

ADD BH tﬁm"fhf;:m - multijet, z;f. Nt

ADD BH (My, /Mp=3) : 5S dimuon, Ny, .
ADD BH {My, IM=3) : leptons + jets, 1p

Quantum black hole : dijet, F [muﬁ

"""""""""""""" Yqyq ContaCTinterarton = fim')-

o qqil Cl - ee, up combined, rH"

uut C1 - S dilepton + jets + £,

ESNZm_ T

Extra dimensions

Ly T
SSM W :my

o Scalar Ld pairs (F=1) : kin. vars. i
____________ Scalar LQ pairs (=1) - kin. vars. in uuil, uvjj_
4" génaration : 0 1, — WqWiq

44 generation : U — WhWh

4 generation -4 [ — Wt
New quark b : BB —'ZbsX, m,
"-""""T'T““"‘E“fﬁ?édﬁqfuaﬁcsj ﬁ‘:"i’;lj:(fjrqéis‘%ne"ﬁsgﬁgég =
Excited quarks : dijet resonance, my;
Excited electron : -y resonance, m_,
Excited muon : p-y resonance, m

d]

U New quiarks

Excit. ferm

.................................................... B

Techni-hiadrons - dilepton. mi_

Techni-hadrons : WZ resonance (vill), M e

Major. neutr. (LRSM, no mixing) : 24ep + jets

g W (LRSM, no mixing) : 2-lep + jets
= HF (DY prod., BR(H=—up)=1) : 55 dimuon, m,
Color octet scalar : dijet resonance, m;

Vector-like quark : CC. m,,

ATLAS Exotics Searches” - 95% C|

ower Limits (Status: March 201

2)

Vector-like quark : NC,m“]

L-4.9-5.0 " @011} (ATLAS-CONF-2012.00T)
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Searches for new physics

e [ will thus focus mainly on what I am most familiar with, that
is some SUSY searches

« Here are the links for more results from ATLAS, CMS and
LHCb:

https:/ /twiki.cern.ch/twiki/bin/view/AtlasPublic
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResults
http://lhcb.web.cern.ch/lhcb/Physics-Results /LHCb2012_Winter_Results.html

 There are also many clickable links throughout the talk, to get
more information on the searches presented

11


https://twiki.cern.ch/twiki/bin/view/AtlasPublic
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResults
http://lhcb.web.cern.ch/lhcb/Physics-Results/LHCb2012_Winter_Results.html

Inclusive SUSY searches

Is BSM physics around the corner?

multi-Jets + n leptons + E miss

Standard Model backgrounds: tt, W+jets, Z+jets, QCD jets, dibosons...

M

signal excess

background

ETmiss 12




Other signal/BG discrimination
variables

A(p ........... > ETmiss

« Azimuthal angle (A¢) between jets and E "

* Scalar pT sum of objects: Hy = 3. ';ﬁ‘fef +3. P'{fptonef L3, Pgrhﬂtcn,:'

 Effectivemass: j, o« — Hr + ETn;-iss

There are also more complex event variables offering discrimination, for example the
razor variable:

Searches for the pair production of two heavy particles, each decaying to an unseen LSP
plus jets, using the idea of event hemispheres. All the reconstructed objects in each
hemisphere are combined into a single “mega-jet” (-> dijet topology). Introduce a frame
R, which is the longitudinally boosted frame that equalizes the magnitude of the two
mega-jets 3-momenta and construct the observables:

. — 1 Peaks at
Mp = (] + 152 — G2 + 922 1 e,
I Ma =
| Ms
: : - : : I
Fmiss (i1 2Y _ Fmiss , (51 2
M;ﬁ\/ 7 (p7 +p7) . 7o - (7 + Pr) : Edge at Ma

_ M7 Ratio of two estimators of SUSY scale -

R=—+ .
Mpgr  describes transverse shape of event 13



Razor analysis

HAD box

2

Ldt=4.4fb"

CMS PrelTinaw NS =7 TeV CMS-PAS-5US-12-005

s Data
— SM total
MU-like ;ﬁective

2

Events/(40 GeV)

— Vijels 1 Various signal regions defined in the

tl+jets T plus ELE-like effective

M. vs R plane, with or without leptons

M
o
=

Events/(0.013)

CMS Preliminary Vs=T7TeV fL dt=441f"
— 1000 L SO B R LA UL R BRI R BB
% tan(i)=10 (N ":'—,' -
< g 900 1:-0?;0 GeV K2 \‘.'J’-% mig) = 2000 —E
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L -| L |: I | ] . =y 1| E‘_ ”ﬂ’/‘./__.__/‘_ Hybl‘id CLs95% C.L. Limits E
1200 1400 1600 700 Median Expected Limit
Expected Limit +1 o :
Mg [GeV] 600 —— Observed Limit _:
= HAD Observed Limit -
CMS Preliminary Vs =7 TeV 500 —— Leptons Observed Limit 3
HAD box f Ldt=4.4 fb" 400 o)< 103
* Data :
— SM total 300E =
MU-like effective 200
— \V+jets T, component <y
tt+jets T plus ELE-like effective 100 TN
500 1000 1500 2000 2500 3000
m, [GeV]

Exclude up to 1.35 TeV squarks
and gluinos form_, . ~m

gluino squark

035 04 045 05
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http://cdsweb.cern.ch/record/1430715?ln=en

Jets + missing ET

ATLAS-CONF-2012-033
Requirement . . - Channel . : :
2 jet | 2 jet (soft) | 3 jet | 4 jet | b jet | b jet
ETISS [GeV]> 160
Ad(jet, ET"™ ) min > 0.4(i =1,2,(3)) 0.4(i =1,2,(3)),0.2(pt > 40 GeV jets)
ET'™ / meg(Nj) > 0.3(2j) 0.4(2j) 0.25(3j) 0.25(4j) 0.2(5j) 0.15(6j)
meggr(incl.) [GeV] > 1900/1400 /- —/1200/- 1900/-/- 1500,/1200,/900 1500/—-/- 1400/1200/900

T T 17T I LI T T | T LI I T T 4T T | T LI I LI T | ] . . ~0
> = “ ] Squark-gluino-neutralino model, m(x_) = 0 GeV
GJ : lL dt = 4.7 fb : ;2000 LI I} | LI =‘ | I;. LI L | I\ LI | LI 1I T | LI | LI
© - e Data2011 {s=7TeV) - o 5 IR (T " ATLAS Preliminary .
8 L - — SM Total T ) » I i \ Combined _
— 1t and single top Y B d ! 9 imit
— 10%E | I Z+jets — & 1800 — I i \, — CL, observed 95% C.L. limit —|
% E 0 W+jets E g B : & === GL, median expected limit ]
= B 5 Dibl(t),,scz[n b o~ B i \ Expected limit £1c .
c = . multije . o . P o _
L - s SM+SU(500,570,0,10) - g 1600 5 0, A eps 2011 .
ok 4 K SM+SU(2500,270,0,10) > = \ AN Ldt=47+fo) \s=7 TeV
= — = \ .. \ ~ =11h -
E ATLAS Preliminary E - | “~ Ssusy = 110 7]
1 ) . 3 1400 |— i . o e,
[ I n B | \, .."ln..... """""""""""""""""""""""""""""" :
1= — 1200 L .\\ I - f"!-m-,,,r__:j,i
= 3 » \ Ogusy = 10 b=
S ] B \ ]
- 7 1000 —
\
= 2 5E I T gl - . S 7
2 1 %;ffffﬁffﬁﬁﬁffffﬁﬁﬁffffffffﬁﬁfffffﬁﬁff""'ﬁ”fffff"”fﬁf """""" +. go0 T 0
F_: 1§ .............. Tt ;+._+__ d * _________________________________ B .\\‘\’\., GSUSV_")(”E:
T 0.5 W B - o 1
00 500 1000 1500 2000 2500 3000 600 Lo bty by v b v by v v by
meﬁ(incl.) [GeV] 600 800 1000 1200 1400 1600 1800 2000

gluino mass [GeV]

Degenerated 15t & 27 generation
squarks, LSP mass set to O (results
hold up to ~200 GeV).

No discrepancy with respect to SM

. L. 1
predictions °


https://cdsweb.cern.ch/record/1432199

Probing GMSB

In GMSB models, the LSP is the gravitino, the next-to-lightest
SUSY particle (NLSP) determines phenomenology

GMSB: Myess=250 TeV, N5=3, >0, Cyroy =1

}>

Neutralino or slepton NLSP :
2-lepton + jets + MET
ATLAS-CONF-2011-156

> Stau NLSP:

ol 5{) I| T 1 T ;I T _]
g ATLAS '3 '3
45 Vs=7 TeV i g i :
=4 =T
40 | SLEEER (e
Theory excl. 1 1% ) m—oPAL95% AN
35 CL,95% CLlimit: |
20 _ 2le t:r;f;n (J fb, prel.) ?
------ exp: limit -
= 1 ]
25 — et .
...... exp. limit _
. o ]
20 — 20E]$Eiirlr?ilfb ] .
...... exp. limit —
15 :L _:r_ _E/
TICONLSP i —7
10 P l -]
o l ]
5 s IRi i ]
F I :| R :I L1
10 20 30 40 50 60 70
A [TeV]

990 GeV limit on g mass for tan 3 > 20

tau(s) + jets + E_™s*

1204.3852
1203.6580
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http://arxiv.org/abs/1204.3852
http://arxiv.org/abs/1203.6580
http://cdsweb.cern.ch/record/1398247

Probing GMSB

1204.3774 PAS-SUS-12-001
CMS,\Vs=7TeV, L =4.98fb" < 2000———— T — .
— | T mEU _jCMSPﬁlTlnary |
= - _— - .o "S B Ldt=4.7"Ns=7TeV i
o peeo 99.9- 241y 0~ 2 G =3 [, - 2500 (Gevich ]
— 1000~ I'I‘I[CI} >> ml[g} E‘ S—_D, | At Ieasft ‘!jet requirement _
B[ M2 1 S 2o1500~ 20
E | — yNLO-QCD = E T 11o (theory)
- BDD_— _- 3 gNLO-QCD E — —_— Expfc:ed ]
- e t1g (theory
& i "I.;I'is:BXUHmcD 107 g}_ [ +10 (experimental)
Em__ ET tEmPIatE-S. D_ 1000 ..................................................................
>
I —
oo 1072 Excluded
. K o~
0 200 400 E(llﬂ IEIEDI 1000 10° 500 1000 1500
gluino mass [GeV] m- (GeV/c)
wino / higgsino NLSP: Bino NLSP:
Z + jets + E ms 2 photons + jet + E ™ss

17

In this case as well, the limits on the gluino mass are rather stringent...


http://arxiv.org/abs/arXiv:1204.3774
http://cdsweb.cern.ch/record/1436111?ln=en

i 3rd generation

Can be lighter than the other two, naturalness points to a light third generation

Gluino-mediated searches

PAS-SUS-11-028
PP 190 g-tiy m@ >>m@

- =T T T T 17T T T 10 —
> 900ETEMS Preliminary | : o
QO 800 _fL dt = 4.96 fb", Vs = 7 TeV, > 3 b-tags S
ch =700 i— """ 0'"‘"’ = 3 x o"° (observed) 2 1 E._
600 6" = MO (observed) ‘ o

E o 6P = 1/3 x gNLO (obsemeg)_/,m %

500 - .
400 £
300 9
- 102 %_
200 — >
= @)
100= . 2
- - 103X
400 500 600 700 800 900 1000 1100 1200 g

m, (GeV)
Lepton + b-jets + E_™** final state


http://cdsweb.cern.ch/record/1445894?ln=en

Direct searches

b
//)_ LSP

3rd generation

2 b-jets + MET + MCT*
* cotransverse mass of the bjet system |

PRL 108 (2012) 181802

250

200

150

100

50

_p'i
i
ﬁ -

roduction, b — b+,{

B coF 265!
]

D05.2fb

+ 1o NLO scale unc.

ATLAS

jL dt=205f " Ns=7TeV

I|IIII|IIII‘!|IIII|I

&)L Obsen.red L|m|t {9%% C.L)
CL, Expected Limit (95% C. L}|
- CL_ Expected Limit =15

IIII|IIII|IIII|-1"'I"'I.I|IIII|IIII|III

200 250

300 350 400

arXiv:1112.3832

< 390 GeV excluded for

< 60 GeV

[Ge\?

—

b z  GMSB model

soft jets
/\\ ny + ] S
/ Vb X v X G

Z->ee,uu + jets (1b) + MET

\/ i \ % /\ X \ G

soft jets
h z

stop pair in GMSB Natural model )
350 T T T T | T T T T | T T T T | T T T T | T T T T | T T T T ]
L A'”_AS Preliminary mm CL_ observed limit (95% C.L.)
200 - [Ld 2,05 5" V5 7TV « s CL, expected limit (95% C.L.) -
- — = s = ]
EEaal S b A - Expected CL_limit 1o -
W Referance points 7]
250 — e e ]
200 [ —
150 — -
C mg‘l' B ]
50 L 1 | - 1 | 11 1 1 | 1 1 1 1 | 1 1 1 1 | L1 1 1 | 1 1 1 1 ]

100 150 200 250 300 350 400

ATLAS-CONF-2012-036 m- [GeV]

1

m(t,) <310 GeV for 115 GeV < m(LSP) < 230 GeV
m(t,) <330 GeV for m(LSP)=190 GeV

m(t,) < 240 GeV for m(LSP)>m(2)


http://arxiv.org/abs/1204.6736
http://prl.aps.org/abstract/PRL/v108/i18/e181802

BR(if — I#v) = BR(3{ — 137) = 50%
BR(7] — IF1F) = BR(7] — &v) = 50%

Direct gaugino

What about the electroweak sector?

1204.5638

FSD{jzllllllllllllllllll
m —
3 = S =TVTIEVISTIE ) = v I
é 400 Ly Xp 'LVL{V"): vil(vv)— VY (v v)
S 350 - M =Y
- M. = (Mo + mMy)/2
300 - My ( x1 xz)
250 £ — Observed 95% CL,
— Q/
200 o ™ Expected 95% CLS
— === Expected=+lo
150 = % Reference point
100 —
50
0 :I A

3-lepton + E.™ss + Z-veto + b-jet veto

f Ldt=206f" Vs=7TeV

350

=0
%

400
i; mass [GeV]

450 500

-y
e

20

Cross Section Excluded at 95% CL [pb]


http://arxiv.org/abs/1204.5638

Probing 'invisible’ production

\/&/v X

Two search channels:

O Jet + ETmiss
/ + miss
\ X Y ET
arXiv:1204.0821
EXO-11059-Winter2012
C,CI—N.IOEB T 1T TTTTT] T T rT1Tr T 1T T TTTT r.{l.-“.lo-gs T T T T T 1T] T T T T T 17171 T T T T T 11T
S o S Prelminary — Gvmaad B el [ Pelimnaly T e o
£ 10 Lat=a7'ats=7TeV T Cpeagrs S 0%k |Ldi-a7tb'atis=7TeV  —— CDF 2012 "
S L aE e XENON-100 c DMSII 2011
S 10% CaGeNT 2071 s 0% Picasso 2008
D . CDMSII 2011 IS - Super-K 2004
t% 10 ---- CDMsll20t0 % 10 . lceCube 2011 W'W
------- lceCube 2011 W "W === lceCube 2011 bb
®10%*y * IceCube 2011 bB 70 1
- e PRI
e 10-33 _____________ E‘ 10'33 I LT TIH S e ‘_ "
S = - e— —
g 10908 e e N S 10— ———. N
Q2 T 2
S 10% _ "4 S 0*
2| 10-44 , ) G, T ZI 104—4 .
> Spin Independent = Spin Dependent
P P
-46 | sl I | | b -46 1 Lol L Lo el | Lo
10
107, 10 107 10° 1 10 107 10°
x Mass [GeV/c] ¥ Mass [GeV/c?]
Assumptions:

- Dirac particles

- heavy particle mediating interactions with dark sector can be integrated out


http://arxiv.org/abs/1204.0821
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11059Winter2012

Long-lived particles

e If the mass gap between NLSP and LSP is very small, metastable

NLSP can be produced

e Search for high-pt tracks that stop in outer TRT in jets+MET events

A : . A 0
. %1" decaying into X1+ w"

W/ \ ) high-p; charged particle
\ VAN interacting with TRT material

low=-p charged particle scattered
. in materials resulting in badly
\ measured track pr

|
I reconstructed track
true particle track

Cross section [pb]

ATLAS-CONF-2012-03

3 mAMSB (LLOT:m_=32TeV, m =1.5TeV. tanp=5, 1>0)
* ——e—— Observed 95% CL limit T
1B~ e Expected 95% CL limit —
= Expected (t1c) 3
s e Expected (+2c ) ]
] = -
10 S L 3
C LLOT Sl il SRS 3
1 0'2 = e =
: ATLAS Preliminary | 4
3 Vs=7TeV, |Ldt=4.7 fb
1 0 :_I L1l I 1 1 L L1 1 1.1 I 1 1 1 L1 1 11 I L 1 1 11 I—:
10" 1 10 10°
T.: |NS
2 [ns]

Exclude AMSB models with m(x,") <90 (118) GeV and 0.2 (1) <t <90 (2) ns
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https://cdsweb.cern.ch/record/1432200

Precision measurements: B—>uu

SM prediction: s
SM B(B,—pp) = (3.2+0.2) x 10
SM BB—pp) = (0.1£0.01) x 10-° wt

b M

Branching ratio very sensitive to new physics

b MSSM T

Ho/A®
BR(Bs — ptp~) o tan® 8/m?

CDF has an excess (10 fb1):

Inl¢ B(B.—pp) = (1.3709 ) x 108
CMS limit at 95% CL (5 fb!) :
1203.3976 B(BS_’UU) <7.7x10°9

BB-pp) < 1.8 x 107
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http://arxiv.org/abs/1203.3976
http://www-cdf.fnal.gov/physics/new/bottom/120209.blessed-bmumu10fb/

Precision measurements: B—>uu

1203.4493
3 | e % LHGb
| 20 Zoes-
%4' 7 i;,% 1 :;4 ; )
N7, e / %
mz// I/% 62%/%%///_&
0""ss0  sa00 5250 5300
nyu{MeWcz] m,l_u(MeWcz}

[BLREL T
LHCb

~—— i
AT rerd, — X
7 8 9

B(B? — ) [107

ClLs

Set the most stringent upper

limits to date at 95% CL.:
BB ,—pp) < 4.5x107°

BB—-pp) < 1.03x 10

With the 2012 data, expect a 30

evidence If BR(Bs—
[X. Vidal, Phenol2]

I|_|||||||||||||||||||||||||||

U) 1S SM

0.8
0.6
0.4

0.2

{||||||||||||||||||||

1.2 1.4 1.6 1.8
B(B® — p* ) [107]
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http://arxiv.org/abs/1203.4493

And the search continues...

 The searches are now becoming very
diversified, the accumulation of statistics
allow new channels to open up

e But so far, in the new physics
been limits, limits, limits
o 2012:
e 4 TeV / beam
* already more than 2 fb-!

* Juminosity at 6.0 x 1033cm?s-!
* 15 fb~! by the end of the year

searches, it's

C : : : T ‘ ‘ ‘ ]
3 ATLAS Online Luminosity \s=8TeV -

Total Integrated Luminosity [fb ™|

Day in 2012
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BACKUP slides...
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Recorded Luminosity [pb ']

10* = ATLAS Online 2011, \s=7TeV | Ldt=5.2b "'

— B*=1.0m,<p>=116
— B*=15m,<p>= 6.3
’.l

0 2 4 6 & 10 12 14 16 18 20 22 24
Mean Number of Interactions per Crossing
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Object identification

Om im 2m im
Key:
Muaon
Electron
Charged Hadron (e.g. Pion)
— — — - Neutral Hadron {e.g. Neutron)
----- Photon
}11]]] Cormerer z
Superconducting - E
Calorimeter Solenoid AL §
Transverse slce " it Moon chambers ke
Jet Cluster in EM and hadronic calorimeters (and inner tracker)
Photon EM cluster without matching track
e Electron EM cluster with matching track
LL Muon Matching tracks in inner and muon trackers
T Tau lepton Narrow jet with matching track(s)

MET Missing E; pT required to balance all of the above (and more)



500

400

300

200

100

The cMSSM plane with 4.7 tb-!

MSUGRA/CMSSM: tanf = 10, Ao: 0, u>0

L™= 4.7 fb”

'III|IIII[\.___.IIII|I-._I.II

_-ATLAS Preliminary

———

||I|||||_J"|||'|||L||'||__.| ||!| T_l_‘rf—|—|—|——|—|—|_|
¥ : . . '

1 O-lepton, = 2-6 jets
| ATLAS-CONF-2012-033

" -—-| ATLAS-CONF-2012-037

i [ LEP 2%

I|IIII|IIII|IIII|I_
CL, 95% C.L. limits |
Observed _|
Expected 7
0-lepton, = 6-9 jets == Observed —
--- Expected _|

1-lepton, = 3,4 jets == Observed 7

ATLAS-CONF-2012-041  —-~ Expected —|

[ ] Stau LSP

\ | I Theoretically excluded ]

e —

500 1000 1500

2000 2500 3000

3500
m, [GeV]

Inclusive searches are already producing stringent limits on gluinos
and the first two generations of squarks...
If it exists, where could SUSY be hiding? 29

ATLAS-CONF-2012-037
Up to 9 jets + ETmiss

ATLAS-CONF-2012-041
1 lepton + jets + ETmiss


https://cdsweb.cern.ch/record/1432199
https://cdsweb.cern.ch/record/1432204
https://cdsweb.cern.ch/record/1435195

tt mer (b, b) from JHEP 1003:030,2010:
Contransverse Mass

méy = [Er(by) + Er(b2)]* — [p7(b1) — p7(b2)]

b b1)% —m(%2)?
@ bi1b; events: Endpoint at m(bl)m(gl){h)
@ tt events: Endpoint at ~ 135 GeV

Events/d GeV

11 1 1 L1 1 11 1 1
[] 50 1 150 il
My (Bl (GeV)
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