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¢ New Quarks and
Leptons

¢ Dark Matter
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2 Generic Topological

\

Searches What will new physiCS look

like?
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NEW GAUGE BOSONS

Many extensions of the SM predict new bosons that
come from the enlarged symmetry groups proposed:

% Sequential Standard Model (SSM)
%t GUTs: E6 ->SO(10)xU(1) SU(5)xU(1)xU(1)
% Left-Right symmetric models

s  Extra-Dimensions

o)
e

‘o@“’/

Geur

SO(10
SU(5)xU(1) ( )

SU(4),,x SU(2), x SU(2),
l

SUG)-aSU2Y, SaSU2) < Ul

V)
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DILEPTON RESONANCES

% . AITLASI Pr;elirrlmin.:ar;/ | e Data 2012
o 10°H Z' - ee Search EZ’Y
1 [ra=zom’ et e ATLAS-CONF-2013-017
. Vs =8TeV [C]Diboson
10" E Z'(1500 GeV)
10° ;-' [JZ(2500 GeV)
10° 2 S
o . ¢ Search for resonance in
1 dilepton invariant mass (like
10" heavier version of Z)
10k s A -
3 2.2% ‘ 1 E % If like the SM - most likely
§ 100 200 300 400 1000 2000 3000 5
Mo [GoV] place to find it from the
N S SR dilectron and dimuon channel
e [Ldt=195f" % mti:t” g
10 £ Vs=8Tev m W/ZJ+jets E
21 T+si — 2
10% ] flesingletop 3 % However, could have preferred
ey _plgU E coupling to the 3rd generation
16 — =
i . " T - and hence not show up there.
10 E :
. : Look for ditau resonances (top
(g3t decays covered previously)
15—
3 i ha
=~ - +
é 05 C ] ] ] | 1 1 B

B8 ATLAS-CONF-2013-066
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DIJET RESONANCES
PAS

ECMS Prellmlnarv L=19.61fb" 18 = 8 TeV

> [lovwes S ]
EX0O12023 = .| T .
_g: 10-225 ml <25 & |An| < 1.3 .
* For new particle that s e T
couples strongly to g " ey é
quarks , look at dyet CE R L [T
. 1035E . - .
channel - Pt
CMS Prellmmary L=19. 6 f:uet Ma:SsS ((261\'2V
¢ Larger backgrounds but 8 [awvrg-or  0wazous -
) Z 0 RS Graviton (f _=0.1) <
also 1arger branchlng = | oo ]
ratios for some searches U —%
2 107 E
¢ Look also for decays into o | i
heavy flavor jet pairs s
103| ol b b b |

1000 1500 2000 2500 3000 3500 4000
Resonance Mass (GeV)
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DIBOSON

PAS
EXO12025

st Search for W’ 1n
diboson channel,
technicolor

*W and Z decay
leptonically

A

2« Use invariant mass
and sum of lepton pt

RESONANCE

CMS Preliminary 2012

> 105 LI B B T T | AL (RN B B B
& IE_jL dt=19.6f' ¢ Daa mzz
o 10 | M i L Z+Jets 2
© E \s=8TeV [yz W' (1.0 TeV) =
> 10° k- — W' (1.5 TeV) e
= - ]
2 10°F E
10 | .
e et [
10-1 :\:\é
| 1 1 I 1 1 1
0 200 400 600 800 1000 1200 1400 1600
M, (GeV)
CMS Preliminary 2012
> SN L L
g " EEJ-Ldt —196fp' * Data W Z2izy éi
o 104;_ | M i L Z+Jets .
= - \s=8TeV [ yz W' (1.0 TeV) 3
,\‘L’ 10°k . — W' (1.5 TeV) 4
c F E
o 10° =
10 -
1
10"
0 100 200 300 400 500 600 700 800
_y ~OP
6 Lr=Xp. " (GeV)
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DIBOSON RESONANCES

PAS
EXO12025

s¢ Limits on both the
mass and coupling as
a function of mass of

“;"]’)

Az

st Techni rho exclusion

up to ~1 TeV

—
O

W'WZ coupling

107'E

CMS Prellmlnary 2012

E — Obs 95% c L.
[ e Exp. 95% C.L.
- [ Exp. £ 1o
- [ |Exp.x 20

— SSM W'WZ coupling

—
LI

\s =8 TeV
JL dt=19.6f" =

1 1 I 1 1 1 1 I 1 1 1 | l Il 1 1 1 I—
500 1000 1500 2000
M(W') (GeV)
CMS Preliminary 2012

- Js=8TeV

T T T ]
— Obs. 95% C.L.3
----- Exp. 95% C.L.-
MExp.£16 3
Exp.+ 20
B Ow

i Orc sin(x)%

det 19.6 b

—500 1000 4500 200)0

Wednesday, August 28, 13



QA

“In the SM leptons and quarks are fundamental
particles

I

¢ If this 1s incorrect - and they have substructure -
should be able to see excited states of the
composite particles

/A

-
—

¢ Search for excited leptons by decay 1n either
single lepton or dilepton+photon resonance
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NEW FERMIONS

Search 1n lepton+photon

and dilepton + photon

6 B(w* - py) [fb]

10°

10

0.2

T IIIIIII

arXiv:1308.1364
L I L I 17 I T 177 L I L I LI I L I LI I LI I T
B ATLAS —— Observed limit
— J Ldt=13f? Expected limit -
- I Expectedtic H
L \'s =8 TeV Expected+2 6
- —— A=25TeV |

4 16 1.8 2 2.2

m,. [TeV] °

IIlIIIIIIIIIIIIIIIIIIIIIII

lllllllllllllll

> 10t =— ATLAS e Data 2012 =
© A [z +y E
3 - | Ldt=131b ) _ } -
- 103 - . Z + jets, diboson, tt -
% = \s=8TeV Bkg. uncertainty =
'g - — (m ,A)=(02,10) TeV ]
. 10°E (m,A)=(0.5,10) TeV S
= ] —(m,A)=(08,10)TeV 3
10 s =
\l\\‘ﬁ E
1 | QOO —I=| E
10
100 200 300 400 500 600 700 800 900
m,, [GeV]
; 20 N 1 1 1 1 1 1 1 1 1 1 I Ll 1 1 1 I 1 1 I 1 I I 1 1 I
GRS ATLAS [ ] Observed limit
'Z - Ldt=13f! === Expected limit
16 :_ (s = 8 TeV - = = Expectedt+ic
14f- | r.A
= ATLAS 2 b, \s = 7 TeV

.......

lIIIIIIIIIIIIIII

0.5 1

—— CMS 5 fb!, \s =7 TeV

IIlIlIIllIIIIllllllllllllllllllll

1.5 2 2.5 3

m,. [TeV]
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http://arxiv.org/abs/1308.1364
http://arxiv.org/abs/1308.1364

VECTOR-LIKE QUARKS

fL
h

g h;
fr
% To cancel the quadratic divergences to
the Higgs boson mass introduce new
top partner at ~1 TeV t/L e
b Ros iR
L

s Chiral 4th Generation highly — S
disfavored as it would, for example, g wL (/wa el me wR

naively enhance the Higgs cross- B

e

section by a factor of ~9

g t

10
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VECTOR-LIKE QUARKS

I =agyrdy = eyt (1 —7°)d =V — A
Jat =0

A

%€ A SM chiral quark couples only to
the left-handed charged current
(V-A) interaction

ot = ¥ L i = agyd, + iytdy = ayd = V

Al

¢ Vector like quarks would coupie to
both the left handed and right-
handed charged current

T I T T T T T T T T | T T T T

T 3
s=8 TeV — o0 | 4
\

- -~ Thj, Ybj

~
-~
S~

‘.-,
-~

-~
~

e .-
-
-

1 1 1 1

[ 1 1 I
500 750

I 1 1 1 1 1 1 1
1000 1250
mQ(GeV) 11

Pair Production
(like heavy tt)

Single Production
(depends on charge, coupling)
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VLQ PROPERTIES

« Vector-like: left and right handed component PRD 81, 035004 (2010) |
quantum numbers are the same, e.g. : g 08  Vector-like b singlet 1
/ / &U
Vector-like singlets tr tR =
/ / §
t t @
Vector-like doublets < b{’ ) < bﬁ > m
L R o
* (Gauge invariant mass term M?; ¢
independent of the SM Higgs Lo
* Mixing of weak eigenstates w/ different isospin _§
breaks GIM and induces tree level FCNC. £
g
» Mixing with 3" generation generally preferred in é
most models (though caveats exist), and is r%’
experimentally less well constrained. s,
* Present in many BSM models: Little Higgs, Composite 00 o s e s 00
Top/Higgs, Extra Dims., GUTs, extended SUSY, ... m,, [GeV]

12
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PAS
B2G-12-015

¢ Inclusive search 1n

RN/

P~

single lepton and
dilepton (same sign)

*Use BDT 1n single
lepton with larger
background to get
optimal seperation

13

CMS preliminary  ys=8 TeV 19.6 fb™!
210°
s 5 . . + data
510 et+24 jets/no W-jets [ other backgrounds

B

uncertainty
- TT 800 GeV (x100)

BDT Discriminant

CMS preliminary ys=8 TeV 19.6 fb' SS dileptons

% [ -
3 103 - data
% E th+bosons
Z 10%k [[Imulti-besons
§ : [ |non-prompt
= 10L h Nuncertainty
; A b Gevy 100
= NN
1%_ """"" ) *\\\ ' *
10° I SUNUURUUNNNNNY
_— D e
=
1 .............................................................................................................
0
| IO S SN S —
T S ——
200 400 600 800 1000 1200 1400

S, [GeV]
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsB2G12015
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsB2G12015
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsB2G12015
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsB2G12015

CMS preliminary {s=8TeV 19.6 fb™

BR(bW)
1

.800

—750

#3
P

3% Plot as a function of

heavy top mass with
assumed branching

ratios PAS 1 ,
B2G-12-015 "

3% Set limits on mass for
ditferent branching

ratios 1n triangle

—650

—600

[A9D] 1T SSBIA daen) I, PIAIISqQ

-
_— e

CMS preliminary ys=8 TeV 19.6 fb™

=#- observed 95% C.L.
- expected 95% C.L.

G [pb]

3

t10 expected

126 expected

o 107" s = Oheory
(assuming only 3 decay e . |
L et
modes) :
10'3;
i l6(1)0l l l8(1)0l l l10100l l l’12001 l l'141001 l
M, [GeV]

14
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsB2G12015
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsB2G12015
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsB2G12015
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsB2G12015
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EXCITED QUARKS

%"f ATLAS  Preliminary |
T :gﬁ I‘Sder=:0.3fb'1
o . A 10° ]
¢ Similar to excited 10 .
° 10° A : A'A, E
leptons, 1f quarks are 1 i
. 10F o QBH(5Tev)
composite expect to see 1 o GBH sy é
107E ;ﬁ B (3:.5 iTeV) | | :
excited states S 2 i
£ of E
2 o5 > 3 4
Al i m,;[TeV]
 Could decay into a ¥
quark and a photon §1°5§ | ATLAS Preliminary 3
w10t e | Ldr =203 b -
0k
st Search for events with E
. . | e Data A N
one hlgh pt jet and ‘:): A
photon 10 o Ij;; +
2 | z
2 o5 55 4
16 m, ; [TeV]
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c x BR xA x ¢ [fb]

—
o

10’

EXCITED QUARK LIMITS

lIllllIllllIIIIIIIIIIIlIlIlll|1|l|l|l|lllllll|l|l|l

T TTH

L 111

PYTHIA q* prediction
95% CL upper limits:

I
|

—e— Observed limit
J8858 Expected limit+ 1 band -

Expected limit + 26 band -

|

I IIIIII|

1s =8 TeV
| Ldt =203 10"

| Illllll

.I.I.I.l.I.I.I.I.l.l.l.l.l.l.l.l I.I.I.I.I.l.l.l.l.l.

1 2 3 4 5 6

m,- [TeV]

c X BR xA x ¢ [fb]

17

—
o

[ IIIIII|

10"

T TTTH

|

I Illllll

——— QBH prediction
95% CL upper limits:

—&— Observed limit
£==== Expected limit+ 1c band E

Expected limit + 2 band -

] I[Illll

- ATLAS Preliminary E
- s =8TeV ]
C [ Ldr=2031b" }
I.I.l.I.I.l.l.I1I.I.I.|.l.I.I.I.I.I.l.l.l.l.l.l.l.l.l.
1 2 3 4 5 6
My [TeV]
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DARK MATTER SEARCHES

NIz
7

Al
\

K

Direct Searches: Look for DM-nucleus scattering

% Indirect Searches: Look for astrophysical of DM
production or annihilation

NA

% Collider Searches - Search for missing energy signature
of dark matter candidate escaping

18
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ATLAS-CONF-2013-073

¢ Search for mono-W

or Z decaying
hadronically with
large missing

energy

c: Divide 1nto several

—

Events / 10GeV

control regions and
signal regions to
maximize sensitivity
to different

scenarios .

+
u w
W x
d X
4'5E 1 I I ] I I 1 1 l 1 1 I 1 I I 1 1 1 I T T _'._' Data
4OEJLd=2Q3m4\s=8kV Z(vv)+jet
= . W/Z(e/u/r)ﬂet
35FATLAS Preliminary B Top .
30F-SR: ET™ > 500 GeV Diboson -
= //// uncertainty ]
251 — D5(u=d) x20 1
E D5(u=-d) x0.2 3
20 — / -
15 / % E
10 :— // ;
5f /
Eror o . il s 5 L e A—
QSO 60 70 80 90 100 110 120
m., [GeV]
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-073/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-073/

¢ Parameterize by ditferent

EFT operators

¢ Worlds best limits for

spin dependent operators

=

« Note that constructive

interference between u
and d diagram leads to
enhancement for monoW

leading to best limits for
D5

20

ATLAS- CONF 2013-073

1036

x-N cross-section [cm®]
T 'IT

104

—i

=
w
D

—i

=
w
(0]

x-N cross-section [cm®]

— — — —
o o o o
A S A B
» A~ [\ o

u)
—.— D5(u d) obs

—h— D5(u d) obs
- CoGeNT 2010 —— CDMS low-energy
- —— XENON100 2012

- - -

D5:ATLAS 7TeV j(x)

A A
r ) r )

— ATLAS Preliminary
1 1 1 11 1 1 [l 1

90% CL _i

— spin independ&/ .

Ldt=203fb" |s=8 T?\7

1

10

102

10°
m, [GeV]

—_spin dependent

D9:obs

" ATLAS Preliminary J' L dt - 20.3 b (s 8 ToV

Nage=————

llll ]

COUPP 20117

| —— SIMPLE 2011 B Picasso 2012-
| 90%CL IceCube W'W lceCube bb |
n D9: ATLAS 7TeV j(x%)
l L1l | 1 1 1 1 L1 11 | L1 1 I
10 10° 10°
m, [GeV]
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-073/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-073/

MONO W LIMITS

CMS preliminary 2012 20 fb 1 Vs=8TeV

CMS preliminary 2012 20 fb 1 Vs=8TeV

S CMS monojet 2012
mmmimen Xenon 100 2012
mrmmnn COUPP 2012
mermm SIMPLE 2012

CoGeNT 2011
SOOI CDMSII 2011

b | IIIIlIIl IIIIIIlI] IIIIlIJlI | IIIIHII‘-T-III

"'\1034E T T TTITT] T T TTIrT] T T T T 171 (\7\10302 T T T
E —— Observed limit N CMS monojet 2012 = - 103" f— Observed limit
35 | =---- Expected limit } O ~---- Expected limit
o) 1 | Expected + 16 "7 Super-K W'W = o) S Expected + 16
- - -33
- Expected £ 2 ¢ P - c 10 5 |Expected +2c
-36 |5 mimmme lceCube W' W _
Q 10 ELimitin 90 C.L. D 10 ELimitin 90 C.L.
O - Spin Dependent -emmm SIMPLE 2012 y O . ~35FSpin Independent
B _ S 10 E
2 497 Lelectron + muon  § = +1 = electron + muon
- g G 10%E
X e — N 1037
108 |
- ] 1038 E
10§ i e
R 104
10-40 - T — 10-41 ;g ®
E ..................................... § 1042 -
10-41: '''''' ! -'I Lol Lo vl L ||||||_ 10-43E Lol
1 10 102 10° 1 10

PAS
EX013004
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MODEL INDEPENDENT
SEARCHES

A

¢ Look for anomalous production over a wide
variety of final states

Al

¢ Strip model dependent assumptions out of
analysis

N2

¢ Present results in most general way we can

22

Wednesday, August 28, 13



TRILEPTONS

E >3 | ATLAS Preliminary e 6&3/1(%/)ba{a' -

off- s=8Te ] =

ATLAS-CONF-2013-070 & ™ [al%w Sraoe

% w222 Syst. Unc. ?

% ; ‘ 10 _+_ —

% Look 1n trilepton final 1

state D ————— - .
s Examine several s =

ET [GeV]

kinematic variables

s
and place model %Z;Z [Ldt=203 10" E::Y\(/\{\)/)
independent limit on m
cross-section for new :

physics contributions

o 200 200 600 800 1000 1200
23 m. [GeV]

Wednesday, August 28, 13



MODEL INDEPENDENT
LIMITS

S! . . M ! ! ! g— T T T T
= E ATLAS Preliminary \s=8 TeV . gbser\treg =) ATLAS Preliminary 1s=8 TeV « Observed
25 , _ — Expecte 29 — Expected
10 det =20.3fb" -Expi ;(5 © 10 det =20.3fb" .Exﬁi 1o
C Xpt2 jets Exp +2c
- < +
10k 1ok H;~ <100 GeV
- ———— E
- E— e :
i [ = . E
-  — ; lllllll&______j
23 e/u :on-Z 2e/u+21t on-Z 10-1E >3 e/u : on-Z 2e/p+2tt :onZ -
ey s : = ; - ; R
© © 10
— — 1F SR | E
——— §
1L
>3 e/u : oft-Z 2eM+2hm&oﬁZ 10; >3 e/u : off-Z 2em+2hmaoﬁz 1
Inclusive  >600 _>1000 _ >1500 _Inclusive =600 _ >1000 _ >1500 Inclusive =100 5200 >300 _Inclusive _ >100  >200 _ >300
My [GeV] Mgy [GeV] ETSS [GeV] ETSS [GeV]

ATLAS-CONF-2013-070

24
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MANY MORE RESULTS

ATLAS Exotics Searches™ - 95% CL Lower Limits (Status: May 2013)

Large ED (ADD) : monojet +E, .. _— Mc,l(lal-é)l l o
Large ED (ADD) : monophoton +E, . M, (5=2) ATLAS
g Large ED (ADD) : diphoton & dilepton, m._ ,, M. (HLZ 8=3, NLO) o
Q UED : diphoton + E, ... Compact. scale R Preliminary
& s'/z, ED : dilepton, m, My ~
g RS1 : dilepton, m, Graviton mass (k/Mg, = 0.1)
S RS1 : WW resonance, my , . Graviton mass (k/Mp, = 0.1) p
® tBqu RS:ZZ retsonance my, Graviton mass (k/Mg, = 1.0) Ldt=(1-20)fo
= RS g — tt(BR=0.925): tt— I+jets.m g, mass _
0 ADD Br?'m ( =3) : 8S dimuon ]Nc,, oart My (5=6) fs=78TeV
ADD BH (M /Iv? =3) : leptons + jets,Xp M, (5=6)
Quantum black hole : dijet, F (m), - M, (6=6)
qqqq contact interaction : g(m ) | L=4.8 1b". 7 ToV [1210.17" ETeV A
O qqll Cl : ee&pp.rf‘l” %50 b”, 7 TeV [1211.14 38 Te¥ A (constructive int.)
uutt Cl : SS dilepton + jets + E, . [isiasmisteviATLASCONR201308)  a337%ev | A (C=1)
Z' (SSM) im,,,,, |L=2015" 8 TeV [ATLAS-CONF-2013.017) 286TeV 7' mass
Z' (SSM) :m_, |L=471b",7 TeV [1210.5604) 14TeV Z' mass
S Z' (leptophobic topcolor) : tT — I+jets, M, |L=143 17, 8 TeV [ATLAS CONF-2013-052) 18Tev  Z' mass
W' (SSM) : m,“ L=4.7 1b”, 7 TeV [1209.4445) 255Tev. W' mass
Wi(—=1q,g =1):m, |L=a7m"7Tev 1200 430 GV W' mass
W' (= tb, LR%M) M, [L=143 1. 8 TV [ATLAS CONF-2013-050] 1.84Tev. W' mass
Scalar LQ pair (=1) : kin. vars. in eejj, ev u L=1.01b", 7 ToV [1112.4828) e60Gev T gen.LQ mass
g Scalar LQ pair (f=1) : kin. vars. in ppjj, ivjj [e=1.0m" 7 Tev (1203.3172) 685Gev 2" gen. LQ mass
Scalar LQ pair (li 1)t Kin. vars. in ttjj, Tvj] [L=47 1", 7 Tev [1203.0528) 534Gev 3” gen. LQ mass
” eneration : ft'— WbWb | £=4.7 1b", 7 Tev [1210.5468) 656 Gev ' mass
=< 4th generation : b'd" — S dilepton + jets + E_ L=143 o, § TeV [ATLAS-CONF-2013-051) 720 GeV_ b' mass
=3 Vector-like quark : TT— Ht+X Wm_my_ T mass (isospin doublet)
Vector-like quark : CC,m, . |L=461b" 7 TeV [ATLAS-CONF-2012-137) 142Tev. VLQ mass (charge -1/3, coupling x = v/m,)
) Excited quarks : y-jet resonance, m ) 246Te¥| q* mass
'S £ Excited quarks : dijet resonance, m 1=130fb". 8 ToV [ATLAS.CONF-2012-148] _____________________________3B4TeV Q' mass
U>j RS Excited b quark : W-t resonance, m,, b* mass (left-handed coupling)
Excited leptons : |-y resonance, m (Le13.0 ", 8 TeV [ATLASCONF-2012446) 227ev_  I"mass (A =m(l*))
Techni-hadrons (LSTC) : dilepton, mee.” . p/o, mass (m(p Jo,) -m(n) =M, )
Techni-hadrons (LSTC) : WZ resonance (Ivll), m ., p, mass (m(p_) =m(r;) + my, m(a ) =1.1m(p.))
. Major. neutr. (LRSM, no mixing) : 2-lep + jets N mass (m(W_) = 2 TeV)
£ Heavy lepton N” (type Il seesaw) : Z- resonance, m,, N* mass (|V | = 0.055, |V | = 0.063, |V | = 0)
3 H™ (DY prod., BR(H“—>II) 1): SS ee (up), m H;* mass (limit at 398 GeV for uu)
Color octet scalar : dijet resonance, m Scalar resonance mass
Multi-charged particles (DY prod.) : highly ionizing tracks mass (|g| = 4e)
Magnetic monopoles (DY prod.) : highly ionizing tracks R—— lTaSS | ot il | o
10™ 1 10 10°
Mass scale [TeV]

*Only a selection of the available mass limils on new stales or phenomena shown
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STILL MORE!

CMSE can 515
XOTICA 95% cLExcLusion LimiTs (TEV) oo bos
. . LQ2, B=1.0
? (qg)-' b LQ3 (ov), Q==1/3, B=0.0 LeptoQuarks
q (@2 LQ3 (b1), Q==2/3 or =4/3, B=1.0
q", dijet pair stop (bT)
q, boosted Z . 0 1 2 3 4 5
o, A=2TeV Compositeness _
p., A= 2 TOV D' = mv (3l| 20 + D',m
qQ’, b'/t" degenerate, Vib=1
Z'SSM (ee, py) D' = tW, l+jets
Z'SSM (TT) B = bZ (100%) :
Z' (tt hadronic) width=1.2% T — tZ (100%) Generation
Z (gijet) " = bW (100%), 1+jets
Z’ (tt lep+jet) width=1.2% t' = DW (100%), 1+1
Z'SSM (1) fob=0.2
G (aijet) _
&g o A i
. 53 =02 Cc.l.'. b, G8Structve LLIM
- 1., gy, constructive LLIM
G ZMZiqq) Ww c(>|:) C1. Singio © (H4nCM) Co nto-ct
W (dijet) SRV Inferactions
W (td) C.I.: inCI: jet, oestructive
W'— WZ(bptonc) C', incl. jet, constructive
WR' (D)

WR, MNR=MWR/2
WKK p =10 Tev

Ms, yy, HLZ nED =3
Ms, yy, HLZ nED =6

DTC, niC = 700 Gev ! -l | | Ms, I, HLZ, nED = 3

String Resonances (qg) | ——— Ms, I, HLZ nED =6
:;8 Remn » ’ 'y

E6 diqﬁz 83;); ' MD, monojet, nED =3

Axigluon/Coloron (qgoar) : — : v MD, monojet, nED = 6

gluino, 3jet, RPV MD, mono-y, nED =3

| —

MD, mono-y, nED =6

MBH, rotating, MD=3TeV, nED =2
MBH, non-rot, MD=3TeV, nED =2
MBH, boil. remn., MD=3TeV, nED =2
MBH, stable remn., MD=3TeV, nED =2
MBH, Quantum BH, MD=3TeV, nED =2

¥ 1 2 3 = 5

gluino, Stopped Gluino
stop, HSCP

stop, Stopped Gluino
stau, HSCP, GMSB

hyper-K, hyper-p=1.2 TeV
neutralino, ct<50cm

Exira Dimensions
& Black Holes
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=

¢ Unfortunately - no significant signs of exotic

physics yet in Run [ of LHC

¢ Limits on heavy gauge bosons (2-3 TeV),
heavy new quarks (~700-800 GeV) , and
model independent limits on contributions to
new physics

* Expect slew of new results soon as many
analysis finishing adding the complete run I
datasets!
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