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Total weight 14000 t C IVI S
Overall diameter 15 m ECAL 76k scintillating AL

PbWOQO, crystals
Overalllength 28.7 m MUON ENDCAPS

HCAL Scintillator/brass 473 Cathode Strip Chambers (CSC)
Interleaved ~7k ch 432 Resistive Plate Chambers (RPC)

3.8T Solenoid

design guided by §ifY = V. S > Si Strips ~16 m?
H>ZZ>4p ’ | y 4 ~137k ch

Steel + quartz
o FibErs 2~k ch

Pixel " e 57
- T P

Tracker Pixels & Tracker

* Pixels (100x150 um?) :
ECAL ~1 m2 ~66M ch 4‘5

HCAL -Si Strips (80-180 um)

~200 m2 ~9.6M ch
Muons MUON BARREL
Solenoid coil 250 Drift Tubes (DT) and

480 Resistive Plate Chambers (RPC) 8

4.10.2012 Lutz Feld | RWTH Aachen 4




Detector Performance
tector Perf
Pixels : 1 ' ' ' '
Strips m |
Preshower |
ECAL Endcap | |
ECAL Barrel | |
HCAL Outer | |
H /A L v 1
HCAL Endcap 4—“:
HCAL Barrel ;—“\
muon RPC _“ \
muon DT _{———=—_ |
muon CSC T ————————————— ‘
| | | | . | | | | | |
0 10 pYo) 30 4O 5O 60 70 80 90 100 .
§
(% CMS Subsystem muon CSC  muon DT muon RPC  HCAL Barrel HCAL Endcap HCAL Forward HCAL Outer ECAL Barrel ECAL Endcap Preshower Strips  Pixels
':‘ %Operational 97.55 98.6 98.4 99.4 99.96 CER: 96.88 99.11 98.89 96.9 97.61 955
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?g Aachen in CMS UNIVERSITY

(#

1. + 3. Physikalisches Institut: Profs. Erdmann, Feld, Hebbeker, Schael, Stahl
+ 26 physicists

+ 9 engineers

+ 24 PhD students
+ 27 students

+ 12 technicians

since 1994

R&D and construction of
Silicon Tracker
and Myon Chambers

Tier-2 Computing Centre

Data analysis: Top-Quarks, Higgs, Supersymmetry, ...

Upgrades of Pixel, Tracker and Myon System

4.10.2012 Lutz Feld | RWTH Aachen 6
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Show all Total QCD Physics @ Exotica Searches Supersymmetry B Physics
Electroweak = Top Physics Higgs Standard Model
171 papers published
40 H
37 171 papers published!
1 1 paper per 13 CMS authors &
3{]_ . . A _.' -
| 1 paper per CMS institute
25 1 [ 4
] ~ 'S O
N et o
i . () N )
151 (Q g rf/ I h@
i - il - |: -
| -, r’ T
'-: .-‘_"1,I A o
LS = e
P e _ |
_ (9:"-:':#? ¢ (9 PG 63
_ . RO ~ . S
3 O O _ O . f'-j' — . J .
] g V& B > |
0 O T T .|' 'J}_J f':l |H- T T T T '! — 1
Jan 2010 Apr2010 Jul 2010 Oct2010 Jan 2011 Apr2011  Jul 2011 Oct 2011 Jan 2012 Apr2012 Jul 2012 Oct 2012
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Total Integrated Luminosity (fb ™)

4.10.2012

B | uminosi ty

-
(o0)

16 £

14

12

10

CMS Total Integrated Luminosity, p-p

I

I I | I I I I

—— 2010,Vs=7TeV 18
2011, Vs = 7 TeV
2012, s = 8 TeV 16

0.25 fb! per day! 14

inst. lumi: 7E33 /cm/s 12

CMS recorded: 95% 10

certified golden 84%

\I\‘\H‘]IJ‘JII‘III|III|

III‘IIIIII[’[I[‘\H‘]IW‘WII‘III

III‘III’I\{

| | \ | | | | | | | I | | | | | |

02/05 02/07 01/09
Time in year

[https://twiki.cern.ch/twiki/bin/view/CMSPublic/LumiPublicResults]
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1-2 thousand low energy charged particles per event
1-2 thousand low energy photons per event

. affects
* jets
* missing transverse energy
* |epton isolation

erli RWTH\Aachen AN
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Standard Model Magnetism
QED
_ Electricity
Electroweak &
Unification -:%”
o Weak Force
Grand >
Unification | 3
.
Theory of E’; .g QCD Strong Force
Everything § ©
v %
(NN

Gravity
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Vector Boson Cross Section Measurements uiivessiy

Single Boson and Di-Boson Production CMS
o) = s : 5
Qo — W $ 7 TeV CMS measurement (stat®syst)
] 05 R . Z | # 8TeV CMS measurement (stat®syst) __
DE = : : ——— 7 TeV Theory prediction =
i Lo —— -
B ,3-” 5 ' ——— 8 TeV Theory prediction _
S 10' :21] : =
= E | 4 - I =
3 e =2 ! i : _ -
3 | : ; : { : : : ]
D107 U - Wz e =
Q - == =</ —— 5 =
- =4 : | ? : : S
O 10%kE J? TEJE : EWW,!? | S
c = § 5 : == WZ ! 3
2 - o o : —o— ZZ |
O L E; =30 GeV v E;>10GeV o ] : —
s 10 ' | a i
o = In*1<24 " AR(y.N>07 : : —
o - | ' f -
E —_— i o
1 = . - | o . 49fb" . 49" 3
- 36,19p | 36p - 35f7 53"
JHER10(2011)132 PLB701(2011)535 CMS-PAS-EWK-11-010 (WZ)
JHEPO1(2012)010 CME-PAS-SMP-12-005,
CME-PAS-SMP-12-011 (W/Z 8 TeV) 007, 013, 014 (WW ZZ)
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Top Quark Cross Section and Mass UNIVERSITY

NS, |8 Expmman L cemy _ — top mass mt=173.36 + 0.38 (stat.) £ 0.91 (syst.)GeV ——
= Run/Ew 40379 i+ BB >
g : CMS 2010 dilepton *> 175.5+46+4.6
¥r =57 GeV/c, ¢ =22 JHEP 07 (2011) (L=36 pb™) (val. £ stat. + syst.)
2 ] b-tagged jet CMS 2010 lepton+tjets ————— 173.1+£21+27
pr= 45 GeV/c, N =-1.2, = 0.9 PAS-TOP-10-009 (L=36 pb") (val. + stat. + syst.)
CMS 2011 dilepton —= 172510415
- 4 arXiv:1209.2393 (L=5.0/fb) (val.  stat. £ syst.)
2 o Vil s y /18 CMS 2011 lepton+jets - 173.56+04+1.0
= : - ). : ) N/ /4 i arXiv:1209.2319 (L=5.0/fb) (val. + stat. + syst.)
=tagge: t 010 CE |
‘ / (' pr= 5 GeV/c, n = 0.7, ¢ A 7~ CMS 2011 all-jets B 173520713
|- pra87 Gavion=Sia, o =21 /] i PAS-TOP-11-017 (L=3.54/fb) (val. £ stat. + syst.)
A  JN— A JN 4 CMS combination b 173.4+04+09
£ up to L= 5.0/fb (val. + stat. + syst.)
0 Dimuon mass 26 GeV/c DO-Il lepton+jets i 1749+08+1.2
arXiv:1207.1069v2 L=3.6/fb (val. + stat. + syst.)
— CDF-Il lepton+jets = 173.0+£0.7+1.1
e arXiv:1207.1069v2 L=5.6/fb (val. £ stat. + syst.)
t t /JJ 174 b I“L 174 b Tevatron 2012 combination | 173.2+0.6+0.8
arXiv:1207.1069v2 up to 5.8/fb (val. £ stat. + syst.)
Eo : / Tevatron 2012 arXiv:1207.1069v2
A a3 A2 -0.1‘;“ ) E ’ v | | | | |
M A . 150 160 170 180 190 200
mtop [GeV]
top pair production
.. CMS Preliminary t-channel single top production
e} o
=~ [ ®CMS combined 7 TeV (1.1 fb") o) s e ' ' ]
= = CMS combined 8 TeV (2.8 fb™) =1 B B CMS preliminary, 5.0 f i
® [ ©CDF o 5 e  CMS 1.17156%"
o DO 10 3 Y DO, 541 E
21 = ’ 3
10 = g t - A CDF75fb 1
Lo g t 10 3 NLO QCD (5 flavour scheme) 3
B - s theory uncertainty (scale ® PDF) 3
Approx. NNLO_ aca (Pp) ’ : Campbell, Frederix, Maltoni, Tramontane, JHEP 10 (2009) 042 :
Scale uncertainty q q
10 [ Scale ® PDF uncertainty T
------- Approx. NNLC QCD (pp) b S -]
Scale uncertainty w theory uncertainty (scale @ PDF) 3
B Scale ® PDF uncertainty ) t 1 Il(ldnnakls, ths_Rav.r:as (2011) 081503 | ]
R e D s 7 4 g 10
I/:.:II.LJJ!IIllIIIIIIIIIIIIIIIIlJlIIIIIII g E |y
1 2 3 4 5 6 7 8 9 Vs [TeV]

\s (TeV)
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s W

107 - o IE T T T T 38
63 \s=8Tev % —‘?\ e
T T if m, =125 GeV then = I g

C (&) =
S é - § 107" g E
L : o(pp—>H+X)~15pb o e .
i — inL=5fb™: 75'000 higgs bosons I ]
10'1§ 5
: T (H)=~4MeV 107 E
10‘2 :_I IO TR YT [N T N N [N S T Y N AT SO T £ : Y ZY :
100 150 200 250 300 A 3
M [GeV] m
g 10'3 1 1 ‘ 1 1 1 1 1 | 1 |
t 100 120 140 160 180 200
fusion : t H®
o ; x M, [GeV]
H->yy H>Z72Z | H>OWW | H->bb H->1tU
q
cC WW, ZZ fusion : H°
) <
= q >
] ! =3
n =
W,Z —+
a ) W,z < <
o
| -
o ; Ho
W, Z bremsstrahlung
v i
i 99 K mass 0 70 0 0 0
B s resolution 1-3% 1-7% 20% 10% 20%
1
g -
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UNIVERSITY
Higgs decay to photons
q
~y
d i
WW, ZZ fusion : }{- - t
q
CMS ”‘
___\\
e v
_“I fl |
I?Ir..
’::'I.-_,lh
J g
ll I Hr
f'.rl_' J r o/
F i) -8
i
il .ll..'ll.l ” Bt A .
S Experiment at LHC, CERN ST

Data reorded: Mon Sep 26 20:18:07 2011 CEST
Run/Event: 177201 / 625786854
Lumi section: 450
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Sensitivity of different channels

p-value: probability that background fluctuates to an excess as large as expected from the SM higgs

CMS Vs=7TeV.L=5.1fb" Vs=8TeV,L=5.31b"

1_IIII LI L

r
i

1o

Local p-value

|| Expected p-values
11| | = Combined

107 F|—How

— |=——H->ZZ

|| = H—- WW

— H 1T

14 |
10" £ H - bb

T T T T T

20
3c

J14c

150

6c

|70

110 115 120 125

highest sensitivity in channels with best mass resolution: H>yy and H>Z2Z

mass resolution = significance!
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H->yy

Higg=s production ,/”/ Higgs decay to photons
 ECAL energy resolution decides » —
. > F\:;; . |'"‘\__|ﬁ ~
* Yy mass resolution 3-4 GeV 70, 4 r oo JY
 multi-variate analysis for photon ID f}>f' T T "tﬂ
cpe S “
and event classification A “q L
p - > -
CMS Vs=7TeV,L=5.1fb"{s=8TeV,L=531fb" >
> _I I I I I | | I I I I |
((b] i % L L L L L |
O n 0] Unweighted -
0 i 101500 l
h : I 1 CMS \s=7TeV,L=51fb"{s=8TeV,L=5.3fb"
1500 3 {1 .
7)) c = \
S o [ . K 1o
- 711000 A
0 o 1537 ¢ N
I . C P L LA - 20
5100 B R e Y R
GeV) | - h ’
B B mY’Y( ) i _3— \/ 30
L i 107
@) = ——— QObserved
() B é Data Ll | eeaa. Exp. for SM Higgs Boson
= 500 [ —— S+BFit 107 ——— 7TeV Observed ‘o
a [ e B Fit Component - \4 —— 8 TeV Observed )
+ il 1 10010 "5 120 125 130 135 140 145 150
2 | [ 1+20 i m,, (GeV)
a 0 | | | | | | | | | | | | | | | 1 | | 1 | | 1 | | | : o
110 120 130 140 150 significance 4.10

m,, (GeV)
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I+

cMS ls=7TeV,L=51f" \s=8TeV,L=53f" |
> L | I I I | I I I | |I : I|I ! I|l |I I|I |I I|I |I l| I_
O [ > F ] 1 -
(O 16 ¢ Data 86;' Kp>05 1 - I
o [ EZX ™ 5F 11
~ 14y, zz o 4F =i
@€ - [ |my=125 GeV E 3k . . o 1 CMS E=7TeV,L=51f" f5=8TeV,L=531'
B 2F - = -
g G2l I I N IZaN
— 1F oo || [ — :I.'b 1 ‘..w-‘ 10‘
L 10 " i s i 5 al0 F .,
: e 120 140 160 1 ® - T, .
8 n o m4{ (GEV) 7 E 10 5 ;_ *.“ \7G\/v
6F T :
- =3 |— ‘t 30
4 . 10 g '-‘ vV — Observed
= E . == = = Expected for SM Higgs Boson
o 10—4 — ‘,‘ — 7 TeV Observed
- . 8 TeV Observed
- "‘ 40
0 ; I

. I : -5||||||||||||||||||‘P|||||||||||||||||||||
80 100 120 140 160 180 1071307115 120 125 130 135 140 145 150
m4{ (GeV) mH (GBV)
significance 3.10

4.10.2012 Lutz Feld | RWTH Aachen 33



. RWNTH
The low mass resolution channels

H>WW (gg~>H, gqg=>qgH) H->tt (gg—=>H, qq—>qqH) H->bb (qq=>VH)

CMSH—1wt (s=7TeV,L=491f" (s=8TeV,L=5.11" CMSH—bb V=7TeV,L=501f" (s=8TeV,L=>511b"
CMSH>WW {s=7TeV,L=49f" {s=8TeV,L=5.1f" s 8T u s 8rrrryrr e e ]
s L L L DL N L B w N —==— QObserved u w C —==— QObserved N
bm 9 = —=— Observed 3 --..b._ 7 ] e Expected (68%) B "'Q 7 Y Expected (68%) H
"6 8 S Expected (68%) E g . Expected (95%) 1 g | . Expected (95%) q
c T = Expected (95%) ] S b [ Exp. for SMm,_ =125 GeV | S gL | Exp. for SMm_=125 GeV |
_S B | Expected for m, =125 GeV 3 E - 3 -E N ]
E okt 3 = 50 = = 5 =
. ; . — u . —d C .
O s 1 O 4 3 O 4 .
X ] 32 - - 2 c :
i n co o) C -
L 4 S - < | s @ 3c "
3 E e c ]
2 E 2}! llllllllllllllllllllllllllll ‘__ j i
L S——— 7 i 1: ] C ]
oo L | \‘\--l-h\--\-lhluw--\-.T:'\'."l" e o :\ ool b b b b by |: 0: AT ST TSN T U T T N RO NN NN S N .

110 120 130 140 150 160 110 115 120 125 130 135 140 145 110 115 120 125 130 135
my (GeV) m, (GeV) m, (GeV)

broad excess ,background like’ broad excess
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Observed Yields

CMS (s=7TeV,L=51fb' 's=8TeV,L=53fb" CMS s=7TeV,L=511" {s=8TeV,L=531b"
(7)) LA IL N B S  SLJ, , HL SLLAL [0} [ . . . g, L
n 1 Er —s— Observed ; = \ N7 W 1o
_GC) = rf-\_\- ------- Expected (68%) | 3 (;5 — ¥ V= Dec— 48]
S 0 W N e Expected (95%) | oro, . 1021 - =
8_ 10 - Y xpected (95%) §95/o E‘ i \ R
E‘m-zj./'\ / ) 199% 8 \\\7/ ]
I AV W Tooss
(@)] o ] B T V
9 10-3 = E9990/ - B .
; ? """- . v § 106 — ‘\ ?;" mode/combination Eq\*;l:&((’] 'Ohse:‘;'\l((f] ; 56
4 S — — ", o 2 i —
n 107E -- = gl L e SO
— [ - O |—| == Combined obs. ., T+ ZZWWTTebb | 58 5 —
© 10°F — L ----E:;.qfor:eSMoHs ------- |60
_I(D = g = | = H-1yy ]
O 6 o ] = Ho 22 X i
10 = SM higgs hypothesis = I background hypothesis
10-7;_|\||||\|\||||\|\|“|‘||||||||||||| l_; 10‘12;|H?bb||||||||:|||:|“‘?.::ll;YG
110 M5 120 125 130 135 140 145 110 115 120 125 130 135 140 145
m, (GeV) my, (GeV)
CMS Vs=7TeV,L=5.1fb" {s=8TeV,L=5.31fb"
m, = 125.5 GeV )
0.87 higgs boson excluded at 95% CL everywhere up to 600 GeV
except around 125 GeV
H— vy —_—
R _a. at 125 GeV we observe a 5 sigma deviation from the
background hypothesis
H— WW -
yields in all channels (still) consistent with SM higgs
H— 1t —
H s b - ratio of couplings to Z and W consistent with SM
B ° ' Best fit cs/%sm good agreement between 2011 and 2012 data
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CMS-HIG-12-028

Observation of a new boson at a mass of 125 GeV with the
CMS experiment at the LHC

we have observed a new particle!

The CMS Collaboration*
it decays to yy and ZZ
- spin 0 or 2
Abstract (spin 1 forbidden by Landau Yang theorem)

Results are presented from searches for the standard model Higgs boson in pi
proton collisions at /s = 7 and 8 TeV in the CMS experiment at the LHC,
data samples corresponding to integrated luminosities of up to 5.1 fb~!at 7 Te
5.3 ﬂa:l at 8 TeV. The search is performed in five decay modes: vy, ZZ, WW,
and bb. An excess of events is observed above the expected background, a local s

icance of 5.0 standard deviations, at a mass near 125GeV, signalling the prods 9 |t |S a new kl nd Of pa rt|C|e

of a new particle. The expected significance for a standard model Higgs bos

that mass is 5.8 standard deviations. The excess is most significant in the two 1 I I I

modes with the best mass resolution, yy and ZZ; a fit to these signals gives a m the fl rSt Wlth th IS S p Inva I ue
125.3 £ 0.4 (stat.) £ 0.5 (syst.) GeV. The decay to two photons indicates that th

particle is a boson with spin different from one.

- it is a boson

- the LHC has achieved
This paper is dedicated to the memory of our colleagues who worked on CMS onhe of it‘ sm ai n g oa I S

but have since passed away.

In recognition of their many contributions to the achicvement of this observation (e Ith er th e h | g g S Or new p hys ICS ! )
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Observed Mass UNIVERSITY

CMsS \s=7TeV.L=51f" {s=8TeV,L=531"
E 6_| T T 1T | T T 1T | T T T T | I T T T T T l-l T T T T 0 _I 10:1I LI ||. L | UL L L L= = = | I(I:I IbITI“dI T T T 1
& [ HowtHozZ * Combined I c | CMSPreliminary |~ “ombine
A C + Hoyy (untagged): —_ ot s=7TeV.L=511f5" | H — yv (untagged)
© 5L + H-yy(VBFtag) [ < b el 8TeVL_safs |— Mo (VBFiag)
i + HoZZ N 8f ’ ' — H52ZZ
4F - ! E
[ : 6p E
3 . 5[ =
+ E 4— =
4 E 3f =
- —— _*4//’ ] - .
C Q ’ 1k -
0_| L 11 1 | I | | I I | | L1 1 1 | L 11 1 | L1 1 I_ EI NN | L1 L% Ll {11 IE
123 124 125 126 127 128 129 ng 124 126 128
my (GeV) Mass (GeV)

m = 125.3 +/- 0.6 GeV
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Higgs Outlook UNIVERSITY

R. Lopez de Sa, Moriond QCD 2012

E 80,46 (] Not excluded at 95% CL.
* ahiggs mass of 125 GeV is fully consistent o[ v Mypriorto Feb/2012, m Tevatron |
- <
with the standard model fit £80.44 — M nenmonAmERSE M IO
c B
§30.42_—
* butis the new boson the standard model higgs? 2 go04l 68% |
; C (by area)
80.38-
* investigate couplings to as many particles as possible! 80,36 ) )f
_ . S 80.34[- W
* measure spin and parity from angular distributions -
. . 2_ Heferences_: _
in H>Z2Z, H>WW and H>yy s0.32¢ Chigner
H + - + + L [ B R B R R B SR | !
4 O separation expected between 0* vs. 0" and 0* vs. 2 80.3"Frep o0 185 190
for 35/fb per experiment - Top quark mass (GeV)
& 20 20 _,

CMS Preliminary c
(s=7TeV.L=5.1f" 182
i i -1
\f§—8TeV.L—.3fb 16(\;|

* more channels will be analysed (e.g. gg—=>ttH with H>bb)
e existing analyses are still being improved
* more data to come this year

 with a lot more data: WW scattering
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Theory of
Everything

4.10.2012

RWTHAACHEN

higgs discovery - hierarchy problem

Lutz Feld | RWTH Aachen
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R=1
I 1

well known motivations

X
1]
plare

Squarks

Quarks

Neutralinos

Kraftteilchen
Higgs-Sektor
Sleptonen
Charginos

Leptonen

MSSM

* stabilization of higgs mass o .
minimal extension of the SM (105 free parameters)

* unification of couplings

* dark matter candidate

 dynamic generation of EWSB cMSSM (aka MSUGRA)

« max. symmetry of S matrix unification of masses at the GUT scale

* connection to gravity 4.5 free parameters: my, m, ,, tanB, A, sign(p)
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SUSY Signatures

A Y malalaayY,
1A U e i B

O-leptons | 1-lepton OSDL SSDL |23 leptons | 2-photons | y+lepton
Jets + MET Single Opposite- | Same-sign | Multi-lepton | Di-photon + | Photon +
lepton + sign di- di-lepton + jet+ MET lepton +
Jets + MET |lepton + jets | jets + MET MET
+ MET
Large SM backgrounds Low

sensitivity to
gauge-mediated SUSY

sensitivity to strongly produced SUSY

similar signatures in other BSM scenarios (e.g. extra dimentions) MET — £ —
= EMs =

many observables to distinguish true missing / K s
transverse energy from QCD background: /S R

MET, o, Razor, MT2, MHT

b-tags used to search for 3rd generation squarks

data-driven background estimation ) q
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A hadronic search: a;  (@sssus1zo RO ONVERSITY

I'III][I[ililll]ll[l][l'l'l[l'l[l

TT

[Ty}
_ 9 & ook CMS 2 Jets
SE|eCtIOn 3.9 fb Of 2012 data E § J.Ldt =35pb”\s=7TeV
. . S10° .
two jets with E; >100 GeV -l A Standard Model
10° ——— QCD Multijet
Jet E = tLil,“w, Z + Jets
= — — D
Z E. (j;)>275GeV 107
102;—
lepton veto i
10
(J ) ) 2 ) 2 ) 2 ;
2 . . . 1=
@ == 5085 with w, = (e (1)) (S6. () -(Ze.()) |
T i=1 i=1 i=1 10—1§_ 4 \
: 0 0.25 0.5 0.7 1 1.25 1.5
0,1,2 or 3 b-tagged jets o
results consistent with SM prediction (data driven)
— limits in cMSSM and in simplified model
201 2 data
M Pr I|m|n r
CoqQPer B R . R o e e L AL I B S goo[ CéS ° e 10° 5
3 E s p",.,mm,”g;b (s=8TeV - a | CMS Preliminary, 3.9b ", /& = 8 TeV ] 2 I PP ﬂﬂ %2I+LSF' m(t)>>m(§) . a
@ I . ata (hadronic sample, n = 1 a » 4+— Data (hadronic sample, n,z 3) e E ted Limit =1« = z
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A leptonic search: opposite sign di- Ieptons"‘ITH

Selection: 5 fo™* of 2011 data
two opposite-sign leptons

[arXiv:1206.3949v1]
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Interpretation in the cMSSM UNIVERSITY

CMS Preliminary L _ =4.98 fb",\s=7 TeV
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Search for the invisible UNIVERSITY

[arXiv:1206.5663v1]
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Heavy resonances: Z° UNIVERSITY
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Z’ with SM-like couplings: m>2.59 TeV (95% CL)  CMS-PAS-EXO-12-015
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UNIVERSITY

B,~>uM
B, > u'u
are highly suppressed in the standard model (FCNC, helicity suppression):
BR(B, > 411" )=(3.24£0.2)x10°°

und B, > u'y

BR(B, —» x4 )=(1.0£0.1)x10™

modifications are predicted in extensions to the standard model !
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— we are very close to the SM value, the definitive answer will come this year!
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CMS Outlook N

e about 25 fb?in 2012 (results shown here used at most 5 fb! at 8TeV)
* many new results to come

 2013/14 LHC shut-down

e 2015-.... data taking at 13.x TeV

* luminosity will increase to 2x103*cms (factor 2 beyond specs)

—>detector upgrade program under way, e.g. new pixel detector in 2016

* beyond 2020: luminosity increase to 5x103*cm2s
- new tracker, trigger etc.

4.10.2012 Lutz Feld | RWTH Aachen 55



RWTHAACHEN
Summary ONVERSY

 LHC delivers a lot of luminosity

* CMS covers a broad physics program
cms.web.cern.ch/org/cms-papers-and-results

s

e A new boson has been discovered

Events /1.5 GeV

o
£
=
©
o=
o
&

* Searches for New Physics provide =T
stringent limits -' ——

2011-12 (s=7-8 TaV

* Many SM measurements in pp and
heavy ion collisions

2 u
i e e

* Exploration of the Terascale
is in full swing

[http://www.sciencedirect.com/science/journal/03702693/716/1]
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