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Physics Beyond the SM

New Physics expected at TeV scale:
* “Fine tuning” problem:

Am%{, F X Aiy
—> SUSY / Technicolour ... a6%
 Hierarchy problem ke
—> Large Extra Dimensions / SUSY ... >
* Dark Matter

—->SUSY / Extra Dimensions ...

Dark
Energy
72%

I |
* Dark Energy T80 - i, =
> | \
 Unification of gauge couplings 40 | )<
- Supersymmetry / Leptoquarks ... | 1""‘/
20 |
amm . 1/",(:13
Best place to search for Physics Beyond the SM - LHC oL ‘
0o 5 10 15
log,,(Q/GeV)
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Supersymmetry ’
ij_i
n H H
Last possible extension of Poincare group:
Fermions < Bosons Y
Am%, ;R —J;A%V
Solve “Fine Tuning” by SUSY opposite sign contributions: e
A2 A
2 ~ _f 2 2 U 2
A ior & m(ms —m7)log o for A% = Aq
H H
Conserved R parity: R = (—1)3(B-L)+25 N \
s Uuv
—> SUSY particles produced/annihilated in pairs Amiy s & 1672 (At — 2m log m. )

—> Lightest SUSY particle (LSP) stable > DM candidate

Standard particles SUSY particles /\

Quarks o Leptons 0 Force particles Squarks .’ Sleptons W’ SUSY force particles
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Supersymmetry - Search Strategy

Breaking scenarios: cMSSM, GMSB, AMSB ... = Plethora of SUSY models
R-Parity conserved SUSY:
 If ¢ and g not much heavier than other sparticles = Strong production dominates

* (Long) decay chains down to LSP

» LSP stable - Missing transverse energy

Realized final states very model dependent

Past: Interpretation in specific SUSY breaking models

Present: Interpretation mostly in simplified models
(decay topologies)

- As model independent as possible
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Standard Model Backgrounds

SM backgrounds have order of

12 ‘ .
magnitudes larger cross sections 10 LHC, /s = 8 TeV

than signal 7ot
Search in tails of distributions 10? .
requires precise knowledge of ;
e SM processes 6 diJet(pr > 100 GeV)
='10° \
* detector effects = "
-> Use as much as possible data to g ) | VA diJet(pr > 400 GeV)
estimate and validate background R 107} 0.
predictions . he VG
S 1
Z'(I'=0.1-m)
1()_3 Z" (T =0.01-m)
99
16 tH\\ Gq
l() 8] e a s — iat ‘
10 100 1000

Scale / Mass [GeV]
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UH
Example: Jets + MHT
PRL 109, 171803 (2012)

Jets + MHT: CMS, L=498 1", /s =7TeV

- |
@ 4+ _ ®Data Bkg. predicted from data:
10
* Niw2 3 (pr> 50 GeV, [n] < 2.5) B o e
. e Witt—t, +X
* H;>500 GeV (jet ppscalar sum: p; > 50 GeV, [n| <2.5) 10 — g e
. = I ocD
 MHT > 200 GeV (jet pyvector sum: p; > 30 GeV, || <5) 2 10°
 A®O(MHT, jet,,5)>(0.5,0.5,0.3) 10
No excess = Strong limits on 15t and 2" generation squark 1
gluinos in various simplified models, e. g. 2 2
= 11800 Mg 0-omu
~ o~ 0.~ —
- oo P8 am  m@>m@) — £ 200 400 600 800
& [cMs ik a
—1000-4.-98 fo! Vs =7 TeV Rt __ H; [GeV]
T [Jets +IA; L7 7
€ 800 L 4 oL =
I R 1w
eoo (@ .° 1 £
400f -~ .
R r
2OOE.. =
[T | L

1 1 1 I 1 1 1 I 1 1 i
400 600 800 1000
mg . m(Q) [GeV]
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- Production

CMS SUS-12-022
CMS Preliminary Vs=8TeV,L =9.2 fo!

If ¢ and § much heavier than Y°, X

. . . % i LEP2 slepton limit

-> Direct chargino and/or neutralino O, gool M LEP2 chargino it
3 I
S i

production - — pp— 7%, (T, BF(I'1)=0.5) i
: : 1 : R ppﬁ% %, (T BF('T)=1) ) ]
Leptonic decay modes provide clean signature: 600/~ v pp—7 7, (10T, BEWD=1) ]
* Many leptons (up to 4) + MET PP (L BRID=1), |
* Possible opposite sign same flavour pairs with 4001 o 7
my =my L S ]

. . 000l A N

* Small jet activity [T e, ]

No excess = Limits

“\\I\\IIL:IIIIIIIEIIIIII:IIIIIIII‘HI i
900 200 300 400 500 600 700

m; = 0.5m.. +0.5m., m. =m. [GeV]
1 1 1 2
Z ‘ ‘
- v ~ ¢
Do ,\'8 __.(':I_‘T,_ iO '/./ P2 \(2) '//
A1l I) S o ~0 E il {0
et At X1 ‘ A1
- -0 ~ ~0
~:h ————— ...‘0 ~'..._.' s’ Xl ~‘-_'.‘ [ e’ \1
p1 Xi \\L\ X1 X \'\[ p1 Xi ‘\’\[
\\l 1% v
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. Light Staus - EWK Production (22 T, _,4)

o . (%5 10° ' ATLAS Prellmlnary | ;g;“%&}z(ﬁ 8Tev)
[f staus significantly lighter than other sleptons o 0 Mttt Wit
- iboson
> %%, ¥Fd domi tlyin 777 % / TV Vg o G
X, X decay predominantly in X1 X1 5 10 E.‘éiag.,vegpf o
G SR am er. O!n
Search for taus, moderate MET, and large M., 10°5 —> SUSY Ret. Point2
Ldt~207 b’
. T,a a 7-7b b
PL+p=pr

No excess: Interpretation in various models, e. g.

£lv v/l

Data/SM

Chargino/neutralino
production

=0

X1

Direct stau 20y
AS production !
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Light Staus - Jet+ MET + 1 or 22 1,4

GMSB:

Gravitino is LSP (weak
coupling to NLSP)

Signature depend on NLSP,
e.g. 771G

Common signature:

cMSSM:

Fix A,, tan f and p such that
myu~125 GeV

For some models NLSP =
stau = s in decay chain

Natural GM:

General Gauge Mediation +
set weak scale parameters
such to avoid fine tuning

—> Light staus, accessible
gluinos, other sparticles
heavy

Strong production (squark & gluinos) dominates = jets; light staus = ts; LSPs > MET

60 GMSB: Muaes=250 TeV, Ny=3, 450, Cppp=1
T

<=8 | T
 — T
3 =
- - 41
40 — ot Wit (11 600
----- Capoctad et (21 0uy)
Comtirnd 7 Yov Enchumor
(O"eret
30— [::—u»
20 y ATLAS Preliminary ]
[ JLot=207 &", ¥5=8 Tev ]
10 =
.-‘ " l AL L I AL A A L l‘ -
40 70 80 90 100
A[TeV]
March 2013

MSUGRA/CMSSM: tan = 30, Ag = -2mg, u >0

S‘ gm7YI.YIII!Y]Y‘.Y[1Y'1Y1-f![l¥.1]Y‘Yl]IY.Y_YlI¥<

(4] C 3
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E 800F - 3
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Natural Gauge Mediated Model, T is NLSP,m.>>m,, =400 GeV
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Supersymmetry-Higgs Interplay

Tobe, Wells
Implications of 125 GeV Higgs: ~ PRD66(2002) 013010
140 | MSSM .
3m} A? — _
M? < M2 cos*2 L log ==  with A% =m; m; - — 4
h = z /B + \/171’2 & m% b7 2 3 120 experimental limit
« Either stops are heavy (>>1 TeV) = Tension to e
“naturalness” (- some amount of fine tuning) 80 f T e tan = 3
T e tan =35
5 9 9 5 60) 5”' = lanf} = 30
Mz — (de+Ed) _ (mHu+E“) tan” § _ ,LL2 0.2 05 10 20 50 10
2 tan? 3 — 1 [TeV
b Radiative EWSB As [TeV]
S Mo | . =
() C .
* or large stop mass splitting (“Maximal mixing”) gﬁ”;‘ : E
130 : B
Xt 1255 -£‘,‘-¢'!- _“;?Jfﬁ-? —
A E et R RERR R
- v N e . N
M; — m%L my (At — U cot 6) 1152—_'::"-“'- 7 -.'.5'_:!"’:;.,¢ . o ':"—i
t\ my(Ay — pcot §) me 110F- T "%@ﬁﬁ?j} =
R M, <3TeV.. boar A% 3
1 mM <1 Tev . i &
= E e B Y
XM

Stop mass splitting

Arbey, Battaglia, Djouadi, Mahmoudi, Quevillon
arXiv:1112.3028
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A Simplified Picture

—>» Fine-tuned
Natural SUSY €~ /\/ SUSY

mtﬁlTeV/\/

LHE -""é

Stop production cross section significantly smaller
(compared to light squark production)

mpg ~ 125 GeV

%

Prospino

—_——
0O, [pb]: pp — SUSY

VS=8Tev _|

—> LHC limits on squarks masses only apply for 15t
and 2" generation

- Stop quarks can be lighter than 15t and 2™
generation squarks!

ZOOI ‘400' 600 800‘ | 1000 1200 1406 i6(
— (e
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Direct sTops Production @

mj < mg -2 Direct stop production Xt
Signature: ¢t + MET -
Challenge: dominant background (¢ )
has also genuine MET o o | _
tt; production, t,— t Status: Moriond QCD 2013
. : - 350 T T T T T T T T T T T T T T T T T T T T T
Leptonic and hadronic searches > T ! | | | I
. O] :ATLAS Preliminary Ly=211"(s=8TeV L, =13"\s=8TeV L, =47f"s=7TeV _|
No excess above SM expectation e 300 EEoLi-t7 OLCONF 2013024 - opsran ]
e T f:_) 3 - 1L CONF-2012-166  1L[1208.2590] -
m; < 680 GeV (95% C.L., light LSP) C A - SETE
. . Y . 250__ —— Observed limits Observed limits (-10,,,,) == Expected limits ™|
2 ATLAS Preliminary ' e Detazorz | B .
S ., 5 455 SM Total L ]
3 10 ILdt=2o.5fb.{§=8Tev s R i
> O-eptons, SR ET*5200 GeV = o 200[— —
§ —h - .
u>J [ oiboson - —
meen ,10)=(400.1) GeV 150— ]
100~ =
= 25—------------‘------- S R AR RER 50__ ]
15E - S B ]
3 ////// //// / ////////// 20/ - .
g LA - o W
300 %0 0 200 ’ 300 400 500 600 700
ET™ [GeV] m; [GeV]
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More Stop Searches

For mg ~ my + myo Similar topology in natural GMSB models
_— A B s . . ~0
similar kinematics of 1£; — ttX]X; and tf (NLSP: higgsino like X7 )
~ ~ ~ ~0 ~
If mg, Zm;, > to =1+ 2 th >t+x; = t+ ZG
~ o~ i ~ ~ e~ 0
- tlz't|2 plroldulctllon[, tzl_’IZtll' t,1_|>tx.‘ 1,1, production, Natural GMSB model
: e Ob edl’ t _1 T T T I rrri I LI I UL _ = o
& FATLAS Preliminary| e (S'f; 800CATLAS Preliminary |~ o
E-:—"‘OO:_ ----- Expected limit (£1 Gy, = r Y Expected Imit (+100,)
u . - , = N
asol- J Ldt=207f" \s=8Tevy [ Allimits ‘"‘“?5'” ct _ 700_—_[ Ldt=20.71b", \s=8 TeV ATLAS 2.0 i V5=7 TeV
- M =m,+180 GeV " B N Al limits at 95% CL
300~ . 6001 -
200~ 3 ] - ]
150} E : :
- N . 300__ ~
100 - - ]
: : 200(- -
S0 E - ‘. n
:’.IIIII[IIIIIII::I l‘::ll"llllllllll: 100 ‘,“.‘l“llllllllllllllll_
300 400 500 600 700 200 300 400 500 600 700 800
ATLAS-CONF-2013-025 m, [GeV] m; [GeV]
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Light sTops

mg ~ Mg - “Gluino induced” production
Signature: ¢ttt + MET

= Up to 12 jets; 4 b-tags; MET

Small backgrounds: Searches have good sensitivity, e. g. lepton + 2 b-tags + >5 jets
Gluino masses excluded up to ~1.3 TeV (95% C.L.) for light LSPs

~ ~ . ~ - ~0
§-§ production, a—> ﬁ%?, Vs=8TeV Status: Moriond QCD 2013 . g-g prOdUCtlon’ g_> t t X‘I
— o . i T | T > :\ 1T ‘ rTTT ‘ rTTT ‘ rTTT ‘ rTTT ‘ rTTT ‘ rTTT ‘ 1T ‘ rTTT ‘ TTT \:
%1 000 | 95% CL limits. o 5" not included. . Evoected | & 800 CMS Preliminary — sus1202¢ 0iep (y+) 194 fb—
S, 0-lepton, 6-9 jets (L, =587 P s >t —— SUS-13-007 1-lep (n__ = 6) 19.4 fb™ |
Dot ATLAS-CONF-2012-103 - gbser\t/eéi | @ - \/g =8 TeV jots .
= 0-lepton, = 3 b-jets L =12.8fp7 77 =Xpece £ 700— . —— SUS-12-017 2-lep (SS+b) 10.5 fb™" ]
ATLASQONF 2013 145 " — Observed ] o - Moriond 2013 —— SUS-12-026 (MultiLepton) 9.2 b
800 . .y ---Expected — %) - ]
3-leptons, = 4 jets L, =128fb7] - - — Observed 7
ATLAS-CONF-2012-151 " — Observed . 600 . Observed -1 OSUSY N el —
2-SS-leptons, [0-3] bijets [L, =207 fb Expected . © - - Expected B9 .
ATLAS-CONF-2013-007 nt Observed i - s ;I
500 — 0
600 - . - : :
I ] 400 : =
400 m 300~ X -
. ] 200 ' —
200 3 — / : ' ]
5 :. . 100 [~ : -
| ATLAS Preliminary \ ; ] - 1 - -
|_|||||||||||||||I|||| |l‘|||||‘|| |||||I| ||I_| _Illlllllllllllllllll:é Iél |§||\‘\:\\\‘\\\E;\* \\\‘\\\\7
500 600 700 800 900 1000 1100 1200 1300 00 600 700 800 900 1000 1100 1200 1300 1400 1500
my [GeV] gluino mass [GeV]
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Light Sbottoms

In case of light 34 generation squarks and
dominant gluino production

—> Large number of b jets in final state

—> Even final state with only b jets possible

e. g. Hy (scalar some of jet p;) + b jets + MET

Exclude gluino masses up to 1.25 TeV for
light LSP mass

CMS Preliminary, Lim =194 fb'1, Vs=8TeV

100

Events / bin

o2}
(=]

60

40

201

Ny jot = 2, MET4

= Full fit

Ny 23, MET2 N, =3, MET3
40— ¢ 50— <
£ 0 0
2350 2 4 2
& & 40b— | o &
@ 300 & i

35f- | P

250 N ]

200-----+ ----------- ] o) SE—

150:+— .................. ] 20F e

15- ..................

100
8 (0] SES——
0 o S— + e
hial

0 1 1 | O 1 1 ol.’ 1

TN -~ N <

EEEE EEEE

CMS SUS-12-024
March 2013

-e-Data

o Mo 2 3. MET4

1000

900

800

LSP mass [GeV]

700

600

500

400

300

200

100

§-§ production, g— bb 5’(0
TTT IM Hll‘lellllrrllllrlllarlyll T | TTTT | TTTT | TTT | | TTTT | TTT |g
—— Observed —:

——— SUS-12-024 0-lep (E,+H,) 19.4 fb”

—— SUS-12-028 0-lep (c.;) 11.7 b

. Observed -1 gSUSY

- - - Expected

theory —

e e e s e s .-

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

II}IIIIIIIII'IIII_
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R-Parity Violating SUSY

R parity violation not in contradiction to long proton lifetime
LSP not stable = Use S; (scalar sum of all p;) instead of MET
Natural Supersymmetry requires light stops = Search for RPV stop decays, e. g.

b

th

tn
\ e \(l)u
CMS SUS-13-003

CMS Preliminary CMS Preliminary

<

ys=8Tev,L =19.51b"
Int

b
W

vr

A233
ll

T
-

<

T

{s=8TeV,L_=19.51b"

; .:. I L T T l T T T T l T T T T I T 1 T T I T T I ] 9 " [ T T T I T T .I I T T T étop FI‘PIV ll T I T T T I T T T i
8 1200} Stop “::;j:ed 055 Cle Limits - 8 1200F :E }hoboofarvod 95% CLs Limits -
- A ; i - N H ——— Theory uncertainty (NLO+NLL)]
B x [ —— Theory uncertainty (NLO+NLL) ] 8.5 L EE R — expected 95% CLs Limits
El 1000:— meee- gxpectedfi::ji:m E g 1000:— 6Xpacted 10 o mares -:
800 1 soof .
600 ] 600 -
400 - 400 -]
2001 = 200 -
T | 1 L L 1 l 1 L 1 1 I 1 1 1 L 1 1 1 L I 1 1 1 1 I 1 1 ] l- I L1 1 1 I ’l 1 L 1 I 1 1 1 I 1 1 1 I 1 1 1 L I 1 1 1 7]

700 800 900 1000 1100 1200 700 800 900 1000 1100 1200
m- (GeV) m- (GeV)
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ATLAS SUSY Searches* - 95% CL Lower Limits (Status: Dec 2012)
[ T T T T 11711 I T T T T1TTT] T T T 1

- | |
L=5.8 b”, 8 TeV [ATLAS-CONF-2012-1 1.50 TeV q~= g mass
L=5.8 fb”, 8 TeV [ATLAS-CONF-2012-104] 1.24 TeV q gmass
=58 fb”, 8 TeV [ATLAS-CONF-2012-109] 118 TeV g mass {m(@) < 2 TeV, light % ) ATLAS

T,miss

MSUGRAICMSSM 1lep+js+E
Pheno model : 0 lep + j's +E

T miss

%] T miss -

% Pheno model Olep +j's + Ey ... [L=581b" 8TeV [ATLAS-CONF-2012-108] 138 TeV q mass {(m(@) <2 Tev, ngmz ) Preliminary
§ Gluino med. ,( (g—aqﬁx Jillep+js+E, . g mass (m(x ) < 200 GaV, m{y ) = -(mu +m(@))

@ GMSB (l NLSP): 2le 8 SOS) +iS+E, .. 9 mass' (tang < 15)

© GMSB (TNLSP):1-27+ lep +J's + E gmass (tang > 20)

g GGM (bino NLSP) : 7y + E/ ™ § mass (> s0cev) J' c1. |
3 GGM (wino NLSP) : 7 + lep +E’ e g mass ° ' Ldt=(21-13.0) b
= GGM (higgsino-bino NLSP) :y + b + glme T mise g mass (m(x ) > 220 GaV) fs=7,8TeV

GGM (higgsino NLSP): Z + jets + E; | ... |L=581b" 8 TeV [ATLAS-CONF-2012-152] 690 GeV 9; Mass (m(i)> 200 Gev)

..................... ,Cravitino LSP - 'monojet + Eq ,,, L=t 8 TeVIATLAS CONe-2012-147 sasGev. F °scale (n(G)>10"ev)

e g_)m;;;@1 (virtualb) : O lep + 3 b-j's + Er se |L=12:8 1678 TeV [ATLAS.CONF-2012-145) 1.24Tev g mass (mi ) <200 Gav)

2g g—;tt,( (vnrtyalt) 2lep(SS)+js+E L=5.8 fb”, 8 TeV [ATLAS-CONF-2012-105) 850 GeV g mass (") <300 Gav)

S = 7.mise B 8 TeV results
g9 —>ﬁZ, (wrlualt) Blep +j's +E; .. |L=1301b"8TeV [ATLAS-CONF-2012-151) 860GeV g Mass (i) <300 Gev)

° 3 g—m,(_‘_gwrtual D) 0lep + multif's + £, .. [L=581b"8TeV ATLAS-CONF-2012-103] 1007ev. §mass (m(,{ )< 300 Gev) _
e g-tty _(vnrtua&t) Olep + 3 b-j's + E; .. |L=1281b" 8 TeV [ATLAS-CONF-2012-145] 15TV g mass (mu ) < 200 GeV)

. bb.b 2bX, :0lep + 2-bjets +E, . L=12.81b”, 8 TeV [ATLAS-CONF-2012-165) 620 GeV' b mass (mu <120 Gav)

X3 _bb,b, —)t-" 3lep +j's + Ey .. [L=1301b"8TeV [ATLAS-CONF-2012-151) _ 405GeV b mass (miz,) = Zmu )

s tt (light), t—)tu 1/2 lep (+ b-jet) + E, . |IEiiiE 12084505/ 200 202J6TIGEVH t MASS (m(z.) = 55 GeV)

& 3 it (medium), t—)b,( 1 Iep + b-jet + E Tmiss |L=13.0 1678 TeV [ATLAS.CONF-2012-166) 160-350 Gev. t mass (mu 'E OGeV miz,) = 150 GaV)

S é tt (medlum%, t—)bx :2lep+E, miss |L=13.01b".8 TeV [ATLAS.CONF-2012-167] 160440 GeV [ mass (m(x )= OGeV mm miz,) = 10 GeV)

g’ 3 t—)t,( 1 lep +b-jet + E, .. |L=13.01b" 8 TeV [ATLAS.CONF-2012-166] 230-560 GeV_ tmass (m([ J=0)

S T, Tty - 01172 lep (+ b-jets) + Ejmee |L=47 1077 TeV [1208.1447,1208.2590,1200.4186)  Z30S4GSIGEV tmass (m([ = o)
................... “.(.0?‘!9@.' GM..S._B)_.Z(?H),.?P J?t..f.?., . — tmass (1s<mi) )< 230 Gav)

= I 11, 2 lep + Ey o, |L=47t".7Teviizoa 2604 EBSSOSGEW | mass (mu =0
=3 —)IV(IV)—)I\';( 12lep + Ep ., [L=47 177 Tev [1208.2884) [ 110-340GeV | ,( mass (M) < 10 GeV., m(lv) -(mu )*m(x D)
W ,( 1, 5 ILvI I(\Wl Lyl Igvv :3lep +E, mise L=13.0 fb”, 8 TeV [ATLAS-CONF-2012-154] saoGov ,(1 mass (m(x )= mu ) m(x ) 0, m(Iv)as above)
x Z -3 Iep - E L=13.01b", 8 TeV [ATLAS-CONF-2012-154]  140-295 GeV ﬂ mass (mix = rn(g ) rn(x 1=0, sleplons decoupled)

Direct . pair prod. (AMSB) iong-lived - . mass
& Stable g_R -hadrons : low B, By (full detectors
f-:’ Stable t R-hadrons : low B, By (full detector)
3 GMSB : stable ©
CLFV: pp—)v +X, V. —>e+1.1 resonance

LFV : pp—v. +X, V. —)e(p)+~c resonance

(1< )< 10 ns)

g mass

t mass

Tmass (5<tanp <20)

qmass (0.3¢10" <1}, < 1.5¢10”, 1 mm < &1 < 1 m,§ decoupled)
V,Mmass (i,=0.10,4,,,=0.05)

n
v:_mass (4,,70.10, 4 -005)

Long-lived

102133

E Blllnear RPV CMéSM 1lep+7js+E, miss q=g mass (€T qp < 1 mm)
o X x ‘,‘Z :)Wx x —eev,.euv, tdlep+E, Lo L=13.0 fb”, 8 TeV [ATLAS-CONF-2012-153] 700 GeV ](1 mass  (mig" ,)>300 Gev Ay, Of k> 0)

|LIL1,IL—)I;( Joeev env cdlep+E, . | 430Gy | mass_(mz,)> 100 GaV, m(u-m(u-m(lo gy Ok yz > 0)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,, g —) qqq 3 lef resonance pa|r“ |t=46m". 7Tev 12104813)  §66GeV g mass
Scalar gluon : 2-jet resonance pair |L=4.6 ", 7 Tev [1210.4826) PG0EEREEW sgluon Mass (incl. limit from 1110.2693)
WIMP interaction (DS, Dirac ) :'monojet’ + E, L |e=t0sm 8 TeV ATLAS CONF-2012{47 T04Gav| M* fcale {m, < 80 GoV. lmi of < 687 GeV for )
] ! L1111 ! [ A ! l 111 ] L1
10" 1 10

*Only a selection of the available mass limits on new states or phenomena shown. Mass SCaIe [TeV]

All limits quoted are observed minus 1c theoretical signal cross section uncertainty.

March 2013 C. Sander - SUSY Highlights from Moriond



Natural SUSY under Pressure

."-

(In-) direct DM

o P,
o
. 5

searches &% o5 SR

A :
my, ~ 125 GeV Collider searches
A
=
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UH .
Conclusion

* Search for physics beyond the Standard Model is one of the main
motivations for the LHC experiments

* So far, no significant deviation from SM observed > Worlds best limits on
almost all New Physics models

« Many more ATLAS, CMS, and LHCb results available and more to come
from Run 1 dataset = Visit the public result pages

 https://twiki.cern.ch/twiki/bin/view/AtlasPublic
* https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResults

* LHC has entered first long shutdown ... to be continued at 13/14 TeV
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