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Total weight

14,000 t The CMS Detector

Overall diameter 15 m ECAL 76k scintillating
Overall length

Tracker
ECAL

HCAL
Muons
Solenoid coil

PbWOQO, crystals

28.7 m MUON ENDCAPS

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

3.8T Solenoid

Si Strips ~16 m?
~137k ch

Steel + quartz
Fibers ~2k ch

Pixels & Tracker
* Pixels (100x150 um?)
~1 m2 ~66M ch
*Si Strips (80-180 um)
~200 m?2 ~9.6M ch
MUON BARREL
250 Drift Tubes (DT) and
480 Resistive Plate Chambers (RPC)



Data taking

CMS Total Integrated Luminosity, 2012, p-p, Vs =8 TeV
Data included from 2012-04-04 23:57:30 to 2012-10-07 16:51:14 UTC

LHC Delivered: 16.31 fb™

‘ I I I I I I I | T T T T T I I ‘ I
I
| CMS Recorded: 15.18 fb™"

» Lumi: 16/fb delivered, 15/fb recorded
» Detector status and operational
efficiency are very good
— Recent fills 96-97% efficiency

» Magnet fast discharge
— 0.5/fb recorded with B=0 T
— Data used for calibration/alignment
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CMS integrated luminosity

CMS Total Integrated Luminosity, p-p
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* Peak luminosity: 7.5e33

* Pile-up: 35 events

« Efficiency: >93%

* More than doubled 7 TeV dataset
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Pile-up

IIIIIIIIJlIIIIIIIIIIIIII
CMS preliminary

Vs=8TeV L=5.5fb"

u.

+ About ~30 pp collisions per bunch crossing %, &

* High multiplicity 008 Moz
— ~1-2 thousand low energy charged particles/crossing "> o petazom
0.04- -

— ~1-2 thousand low energy photons/crossing voak

 Challenge to reconstruct hard collisions 002

— Jets and MET reconstruction 0.01) . .
— Lepton isolation %5 10 15 20 25 30 35 40 4550

number of vertices

« Assignment of particles to primary vertex
— Particle flow reconstruction
— Neutral energy: event-by-event energy subtraction
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Particle-flow reconstruction

c i ]

» Optimal combination of information from 5 1-00?-».“-.:.:*_:-:.__
a: -

all sub-detectors < 0.98] .

» Returns a list of reconstructed “particles” 20'96; Isolation: _

Wl . . 2 - H H -

- Identifies charged particles from pile-up Sosi| stable in high-PU 1

» Minimizes impact of PU on jet W o oof ]

: . . ~Fel -&- Data, 2012 ]

reconstruction, lepton & photon isolation - muons B simuation |

0.90- CMS Preliminary, s = 8TeV 'j
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Vertex and b-tagging

CMS 2011 simulation preliminary, Vs = 7 TeV

* VVertex resolution better than vertex
separation
—Resolution ~10mm for large # of tracks
—No surprise to get efficiency ~100%

» Several algorithms for b-tagging
purposes
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ECAL performance

1.03
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» Automated calibration procedure
— New laser calibration: automated 48-hr loop
— Crystal-by-crystal transparency corrections

« Excellent stability with prompt calibration
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Progress in ECAL calibration

July 2011
EPS
FWHM/2.35 =
1.80 GeV (1.50%)

i o S
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L% — smearing

04 with 2011

Zee data

March 2012
Moriond
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July 2012
ICHEP
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I & Simulation p S
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Resolution is approaching the nominal value
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Missing E+ and resolution

® MET resolution for different Npy is fitted with: = 30 T e
un un
N O, | o, (data) =2.80+0.02GeV o, (data) = 3.22+ 0.01 GeV |
Tiot = \/(_:3 + AOP;" - OpU ;—I | 6,, (MC) =292+ 0.01 GeV Gpy (MC) =3.50 + 0.01 GeV |
: T 25
. . < L o .
® the fit yields: S [ Z"‘f:;:f’s ]
= | T data ]
c :average resolution without PU § 20[~ ~© MC2012A 0y ]
. . . o —e— data 2012A s L
opy : degradation in resolution caused by PU — ¢ °.°
%J i 9. = g ¥ '
. . . . 15’— e P $ ]
® improved resolution in 2012 for fixed Npy s o L -
. H : g
® improved ECAL/HCAL energy LI
reconstruction 10, ¢
= reduces out-of-time pileup effects T T T B T T B
' - | I T
® MET pile-up corrections applied R T R L
1)
® pile-up introduces an additional smearing of © 09E B S P T P
~ 3 GeV on MET resolution opy (in quadrature) Npy
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Trigger

* Trigger system is a very simple concept: two levels
— L1 is hardwired to a flexible/programmable High Level Trigger

* Challenge is to keep “reasonable” rate cross section with
varying pile-up conditions, without “loosing” physics
* Full use of the flexible HLT system

« Some of the offline features (PF and PU corrections) are

implemented online . Total HLT

0 « ‘core”
180

v PU=14 PU=30

20

cross-section [nb]
'.‘ L.A b
» |
i

HLT Cross Section

instantaneous luminosity [Hz/r
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Trigger performance

. M el ey, (s e g Muon rate cut 50% for 1_' ' Wﬁ_ -
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The standard model

- trigger paths
2 10° 2 2011 Run,L=1.1fb" Iy 1
= CMS \s=7 TeV Ny
—_ 105 *,,."
g B, — u*u
" Yy
< 10? i low p_double muon
5 high p double muon
3
10 v
10°
10

« dimuon mass distribution from overlapping trigger paths
- dimuon triggers are fundamental for searches but used
also for studying quarkonia and for calibrations purposes

—

2
_]__LI_I_I,IJ lllllll,‘ L

I I I
1 10 107
dimuon mass [GeV]
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B and forward physics
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Heavy lon physics

Observation of Y suppression

CMS (* preliminary)  PbPb\/sy, = 2.76 TeV
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QCD and standard model

Inclusive jet and dijets: Differential DY cross section:
— NLO describes data over 9 orders of — 2.5M Z->uu pairs test NNLO cross
magnitude sections and PDFs

— Constrains gluon PDF up to x=0.6.
CMS Preliminary

15 CMS Preliminary L=4.7 fb"' Vs =7 TeV anti-k, R =0. -
/>\10 & ' Lo . s % 1 451" at\s =7 TeV
- 0.5 (x 1 =
@ ECMS-QCD-11-004 & 05« o10 0 107~ O, 107
= a Syl <1.0(<10°) ] = YYIZ = up
o) 1011__ A 10<|y|<15(x 102)__ =. 402 !
= v 15<ly| <20 (x 10%] g‘;
3
= © 20<lyl<25(x 109 5 CMS-EWK-11-007
i) g 10
o >
-5
= ‘L_D 10
~
°-'g 10°E 4 Data (4, 4.5 in 2011)

. NNLO, FEWZ+MSTWO8

NNPDF2.1 =R =P

10 NLO & NP | % 0; &-mﬁﬁ—%
02 0.3 1 2 ® 15 30 60 120 240 600 1500
Jet o (TeV) M(uu) [GeV]

T T T7 II II II II IIII II II III II
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Electroweak physics

Single and multi-boson measurements CMS

Q' = 5 | e
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Top quark pair production

CMS Preliminary, \s=8 TeV TOP-12-007 CMS Preliminary
’_g B
~ | *CMS combined 7 TeV (1.1 fb’)
q =3 = CMS combined 8 TeV (2.8 fb')
o) - o CDF
) , o DO
CMS I+jets (e/u+ets) 228+ 9+22 +10pb 102 =
TOP-12-006 (L=2.8/fb) (val. + stat. £ syst. + lumi.) —
CMS dilepton (ee i, ew) 227+ 3+11+10pb - Approx. NNLO QCD (pp)
TOP-12-007 (L=2.4/fb) (val. £ stat £ syst. £ lumi) Scale uncertainty
10— [ Scale ® PDF uncertainty
- s o - Approx. NNLO QCD (pp)
N Scale uncertainty
. B A I Scale ® PDF uncertainty
CMS combined 227+ 3+ 11+ 10pb ./ VST 2008 NNLO PDF. 0% C L uncertanty | -
d (Val-is'at-iSYSLilumi-) I" IIIII[IIIIlllllIllllllllllllllllll
1 2 3 4 5 6 7 8 9

Vs (TeV)

EEEEE Approx. NNLO QCD, Kidonakis, arXiv:1205.3453 (2012)
[ Approx. NNLO QCD, Cacciari et al., arXiv:1111.5869 (2011)

[ Approx. NNLO QCD, Langenfeld et al., PRD 80 (2009) 054009 (Scale ® PDF uncertainty) At 7 TeV .
[0 Approx. NNLO QCD, Langenfeld et al., PRD 80 (2009) 054009 (Scale uncertainty) .

| | | | o = 161.9 £ 2.5 (stat.) fgf) (syst.) &= 3.6 (lumi.) pb

0 100 200 300 400 —
() (ob) arXiv:1208.2671 i4OA)

Michele Gallinaro - "Highlights from recent CMS results" - cHarged 2012, Uppsala - Oct. 8, 2012 19




Single top production

t-channel

G [pb]

Wt-channel

s-channel

¢

arXiv:1209.3489
ow =161 (stat & syst) pb

t-channel single top quark production CMS: TOP-12-011

| I Ll 1 | 1 I |l I T I
i B CMS preliminary, 5.0 fb" |
2 ® CMS, 1.17/1.56 fb™
10°F Y DO,54f" —
[ A CDF, 7.5fb" _
10 N (TR NLO QCD (5 flavour scheme) =
u mes theory uncertainty (scale ® PDF) N
- Campbell, Frederix, Maltoni, Tramontano, JHEP 10 (2009) 042 _|
1 | NLO+NNLL QCD ]
- theory uncertainty (scale ® PDF) ]
B Kidonakis, Phys.Rev.D 83 (2011) 091503 7
1 1 1 | 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1
Vs [TeV]

0t_ch. = 80.1 £5.7(stat.) £ 11.0(syst.) £ 4.0(lumi.) pb
Rgtev/7Tev = 1.14 £ 0.12(stat.) + O.14(syst.)

Michele Gallinaro - "Highlights from recent CMS results" - cHarged 2012, Uppsala - Oct. 8, 2012 20



Top quark mass and properties

TOP-11-018

CMS 2010 dilepton
JHEP 07 (2011) (L=36 pb ™)

CMS 2011 dilepton
arXiv:1209.2393 (L=5.0/fb)

arXiv:1209.2319 (L=5.0/fb)
CMS 2011 all-jets

CMS combination
up to L= 5.0/fb

DO-II lepton+jets
arXiv:1207.1069v2 L=3.6/fb

CDF-Il lepton+jets
arXiv:1207.1069v2 L=5.6/fb

I
10 150

CMS Preliminary, L=5.1fb" at /s = 7 TeV

tt+bb production: o (tfbb) /o (ttjj) = 3.6 & 1.1(stat.) & 0.9(syst.)%

- 0-02 L L e 1 1 | | -
— > = = e+jets ]
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D|E - B .
S| L - |
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175.5+46x+4.6 o - ¢ ]
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CMS 2010 lepton-+jets ———— 1731421427 0.01F MADGRAPH 5
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—— 172.5+04+1.5 ' E$| 1
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(val.  stat. + syst.) L [ q
Tevatron 2012 combination = 173.2+0.6+0.8 0.05 arXiv:1207.0065 N
arXiv:1207.1069v2 up to 5.8/fb (val. t stat. £ syst.) - .
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Differential cross section in ttbar pairs

CMS Preliminary, 1.14 fb" at\'s=7 TeV

CMS Preliminary, 1.14 fb" at\s=7 TeV
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al — MadGraph 50‘5‘_ — MadGraph ]
_ dX S 10%F ~—MC@NLO = e T —MC@NLO ]
O-tt 8- f — POWHEG ] oab n(lepton) —POWHEG
© Bad
—Io i

_ _ . 10‘3;— \ pT(Iepton)—
« Test SM predictions in A\
differential distributions N\
— Constrain MC predictions o I\\

50 100 150 200 250 300 350 400

— Sensitive to new physics e %] SR e
CMS Preliminary, 1.14 fb™" at\s=7 TeV CMS Preliminary, 1.14 16" at\s=7 leV

» Unfold detector effects = oo o ™1 Z= [oweponcomoned |+ o

. 8'0 i — MadGraph | i‘i 2_ — MadGraph |

° p — MC@NLO ‘—,'=10' E ““MC@NLO 7

MC describes data well 3 sweano | @ T MoeNLO

] halle] I 1

 Both I+jets and dilepton

[ pr(ttbar) 0% _ M(ttbar)%
channels : |

10%F E

[EETE FREWE RN FRREE AR W NSV [FENE FREEE R S IR | I SIS S SR L
0 50 100 150 200 250 300 350 400 450 500 o 0 200 400 600 800 1000 120% 1400
e

i [GeV] m [_V]
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Top quark: Wtb coupling

- Branching fraction: |[R = B(t — Wb)/B(t — Wg) T Toremmmn | [
S =7 Tev.|L=22f" %
* Fully “data-driven” background determination S 4 reosssoos

——combined —ee

— Use wrong assignment in Mlb distribution
* b-tagging multiplicity parametrized as function of R, ¢,, ¢

q
— Fit R, using ¢, from inclusive b-jet production
w 120071 T T T T T T T T L
- L o ~ _ 4 ) ep events —
o | CMS preliminary, ys=7 TeV, | L=2.2 fb I 2 jets 3jets
U>J 1000 |« data .tf dileptons. other tt DZly'+jets—) Il | ]
— lW+jetslSingIe top |:|Di-bosons I ] g
800— | I _] K 11 115
- oo events I st events | = R=B(t—->Wb)/B(t—>Wq)
—  2jets 3jets | 2jets 3jets | _
600 — I | ]
- | : :
o | E R = 0.98 + 0.04
I [9)
200 — R >0.85 at 95% C.L.
- CMS TOP-11-029
' s i
a T e +
3 ++ 1 +
8 0.5

o1 230 1230 123017230 1T230 123
b-tag multiplicity (TCHEL)
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W helicity & constraints on Wtb vertex

. . . . CMS TOP-11-020 toar
* Measure W helicity fraction in ttbar I+jets o T =Wﬂm
300— reliminal _
— Top decays before hadronization - T i;":”
250
— Spin is directly transferred to its decay products (t—Wb)
200
 Sensitive to anomalous tWb coupling o
1 dI' 3 12 3. 2 3 . 9. 100
T deost: = 8(1+cos63) Fr+ 8(1 cosf,) FL+4sm 0,F
* Measure 6*: angle between lepton and b-jet (in a‘o; SRR RS AR RAAN SAAA R A S A
W rest frame) 2°%1"% 0402 0 02 8
— 3 possible W polarization modes: o CMS preliminary
L= 0698 F —0301, Fr=41x10-%| £, Mool
| |os%cL
Fy = 0.567 4 0.074(stat.) £ 0.047(syst.) 0.2 V.1,V 20

Fr = 0.393+0.045(stat.) 4+ 0.029(syst.)

Fr = 0.040 %+ 0.035 (stat.) & 0.044(syst.) -
=results consistent with SM i

» Set limits on anomalous couplings of Wtb vertex -

_o 6 lllll l 11 1 111 l 11 1 111 I 11 1 l 11 | I 11 1 I 11 1
1 -08 -06 -04 -02 O 02 04 06 038 1
Re(g,)
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SUSY at 8 TeV

gluino: MET and 0-3+ b-jets with o sbottom: same-sign dileptons + b-jets
S CMS Preliminary . CMS Preliminary, /s =8 TeV, L, = 3.95 fb”
3 8001 pp 5§52t + LSP; m>>m(@) - 2 > 3007 n
S I..... Expected Limit 10 exp. . o 0 - Same Sign dileptons with btag select|on |
% 700 NLOSNLL ~ 5 o i m()"( ) = 50 GeV g
4 o +10 theory —~10 S —~ :
E - CL.. 3.9fb". (s=8 TeV 1 3 = f?é- B W Exclusion % = gNLONLL + 1 .
600~ Fer TE 2 T 4 1 = £ 250 -
L H ) i |
5001 Olp 441 g C s ]
: I - SUS-12-017 -
4001 SUS-12-016 LT 200 :
- .. 410" % i ]
300(~ AT i - —
i . 150 ~
200 )\ 107 K ]
B 3 | L |
100} S : 100 < o
A a2 A 103 250 300 350 400 450
400 500 600 700 800 900 1nc])(l)q 1(1608v> m(5,) GeV
gluino
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No SUSY...yet

— Search for stop and

sbottom in gluino decays 500 s,

— Direct search for light
stop and sbottom

— Chargino and neutralino

production

Michele Gallinaro -

CMS Preliminary L _ =4.98fb",Ns=7 TeV

I I I I I I I | I I I I I I I I I I l I I | I I I I I —

},1/9/\ ) 3 %1 tan(g)=10
Sty "3\\ < |A,=0GeV
o S )
2 2 n>0
Jets+MHT C m@E) =150 ° m, = 173.2 GeV

\ \\\Razor |:|LEP2 1"

. LEP2 % *

400 m(g) = 1000
300 =~ a
- m(2) =500 9065 -
200¢ Multi-Lepton o T eN%@ a
100 I I B | ? I I | -
500 1000 1500 2000 2500 3000
m, [GeV]
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Exotica at 8 TeV: Z'/W'/dijets

'/\ T T T T T l
< 108 CMS Preliminary, s = 8 TeV f Ldt=4.11"
E 5
n 10 EXO-12-005 —~—°™
€ L Cvz—u'n
L% 10 [ ti + other prompt leptons
10°
- EX0-12-010
10 >10‘° I 'CMslzt;u;Prlelimilna;y' LI
) . | dtea67 b £ Diboson
t =3.
1 , O) 105 S B DY >ee
107 Z l MH 8 10 Na=8Tev — W=ty
102 : e ~ 10’ i B tt + single top
80 100 200 300 1000 2000 7)) 6
m(u'w) [GeV] = 10 = aco
8 TeV: ee(36fb1)+uu (41fb1) 5
> CMS preliminary 7TeV:ee (501 i b W (5.30) @ 10 B wsev
o [ = e o e 5 > 104
' E (1 10 W, _’I + Data
o 7 + 8 T V d t -------- mednan expected . 3 V l
1 d e a % 68% expected ] 10 — W' — ev M=1.3 TeV

T T lllllll

- M(Z’)>25 GeV @95CL 95% expected 10% \ — W' — ev M=2.3 TeV

N
€
1 IIIIIIII

Silérﬂow bin

10"
10° E 102
- . 10° L
1o-7:—1.,.1._H.l.l.l_l,.l.lu 500 1000 1500 2500
500 1000 1500 2000 2500M [Ge%/(])OO MT [GeV]
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Events = m(u'p)

102

10°

Exotica at 8 TeV: Z’/W’/dijets

T T I T T T T T T T T l T ;
CMS Preliminary, Vs = 8 TeV f Ldt=41 b’ 2
Fe)
o
EXO-12-005 — ™™ E
Cvz—-u'w 5
[ ti + other prompt leptons 8
et
80 100 200 300 1000 2000
m(u*w) [GeV]
8 TeV: ee(36fb1)+u M (4.1 )
CMS preliminary 7TeV:ee(5.0fb )+|J M (5.3 )
L LN R R R LI R RN L I R B R R LA
-------- median expected
7+8 Tev dat% 68% expected 7

— M(Z')>25

T T lllllll

T 1 IIIlIII

107

ey s by LN

GeV @95CL

95% expected

500 1000
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- Jet Energy Scale Uncertainty

EXO-12-016
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\Ns=8TeV
<25, A< 1.3
Wide Jets

ol 3ol vl vl v ol

kA L L L L L B B B R L)L MR e MR
J
i

1000 1500 2000 2500 3000 3500 4000 4'
Dijet Mass (G > 101

Events / 20 Ge

EXO-12-010
L} T T T T T T T T T l T T T T l T T T T 1
CMS 2012 Preliminary )
f Ldt=3671b" I Diboson
B DY>ee
\s =8 TeV Wty
ol = tt + single top
; B acp
W q I EEwsev
V ¢ Data

500

1000

—— W' — ev M=1.3 TeV

— W'— ev M=2.3 TeV

overflow bin

1500 2500
M; [GeV]
28



Higgs boson

5 decay modes studied: 8 M oo/ W BEL
. © | R . @
— High mass: WW, ZZ o g
=
— Low mass: bb, tr, WW, ZZ, vy 5 :
: : : o
— Low mass region is very challenging o
— Very good mass resolution ~1% (yy, 4l)
Decay Production No. of my range Int. Lum. (fb ) ]
mode tagging subchannels  (GeV) 7TeV  8TeV
o 5,-’;??5;% 1:r2 110-150 51 53 500 1000
77 untagged 3 110-600 5.1 5.3 M, [GeV]
untagged 4
WW dijet (VBF) Lor2 110-600 4.9 5.1
T ;}f;ff&;% 146 110-145 49 51
bb lepton, XS (VH) 10 110-135 5.0 5.1
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CMS yy event

« Search for a narrow mass peak
with two isolated photons.ona
smoothly falling distsil
—Good r.esqluti_d.“e ir




H—vyy: analysis strategy

* Analysis optimized by
categorizing events by y ID

—MVA analysis for y-ID and event
classification

—Divide events into non-overlapping
samples

— Cross-check with cut-based analysis

—MVA gives ~15% better sensitivity

Michele Gallinaro -

"Highlights from recent CMS results"

MS = 7
> I B e e e e e A
Q i S [T T
O n 8 Unweighted
LO i 01500
15003
2 !
-
o _
> -
UJ1000 L e e 1:;0. "
E i m_ (GeV)
N _
D i
D ¢ Data
< 500 | —— S+BFit
— | sesees B Fit Component
@ [ [Jtto "
(7)) | [ +20 |
:I O 1 L 1 1 L L l 1 L L 1 I L L 1 1 l L 1 1 1 I 1 1
n 110 120 130 140 150
m, (GeV)
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H—yy: results

4 ] CMS Vs=7TeV,L=5.1fb"fs=8TeV,L=5.3fb"
A% E — Observed (Asymptotic) CMS Préliminary g g
: 35 E‘ -------- :nedlzn Expe:ted (Asymptotic) {s=7TeV,L=5.11fb" g E \ 1o
¢ | O floExpecte {s=8TeV,L =53 fb" Qo
T 3 B + 20 Expected o g .
ot z z : Q  E pem"
E_. . . S ; PSR s==" 20
925 o[ eaen V .
§ 1025— ~.---.~~ "-....-' O'
?_ 2 : E ‘e ¢
T : -3 - v 30
15} 107
T St = Observed
1 E 1| eeea Exp. for SM Higgs Boson
1XO"SM 10-4 -
0.5 = ——— 7 TeV Observed 4
- : - \4 ——— 8 TeV Observed 1
fllllllllllIIlllllIIIllIIlllllIlllllllll -5||||||||||||||||||n|||||||.||||||||||||
f0 15 120 125 130 135 140 145 _ 150 10990 115 120 125 130 135 140 145 150

m,, (GeV) m,, (GeV)

« Largest excess at ~125 GeV
— Similar excess in 2011 and 2012
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* Signal: 4 isolated leptons
from same vertex |
—Small background

— Fully reconstructed, mass

ORI

A
o




H—Z/Z—4l

Significance slightly smaller

Mass distribution )
than expectations

CMS (s=7TeV,L=5.1b" \s=8TeV,L=53fH"
% - et '>| e —— .'_ H ’ CMS (s=7TeV,L=5.1f" Vs=8TeV,L=53ft"
5 16F ¢ Data 865— K,>05 - - 3 E \/
o | EZX ™ 3f 11 @ \\—’1\ ///\/ 1
~ 14__ CIZY*’ZZ ;4' ‘ a 310-1 = ..,\:‘\/v 0
12] - [ ]my=125GeV ¢ 3} ‘ 11 E ‘e,
c 12 S F 18 s . 2
m - LIJ21 - (&) = s, (0]
> : i 1:- mj_r( L3 ) : 2 10-2 = "
L 10 ' - E .
- l 0 —— ’ - .
5 _ 120 140 1(6G eV) - . .
8__ * m{ j -3 [ “
- ) . 10 z "‘ v —— Observed
6_— T E . === = Expected for SM Higgs Boson
4: 10-4 - s ——— 7 TeV Observed
- E ““ 8 TeV Observed 4
2 10-5|...,|1...|....11,'».|....1.11.1....1.1..
0 L1 110 115 120 125 130 135 140 145 150
80 100 120 140 160 180 m, (GeV)
m,, (GeV)
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L ow mass resolution channels

Decay Production No. of my range Int. Lum. (fb™")
mode tagging subchannels  (GeV) 7TeV  8TeV
untagged 4
WW . 110-600 49 5.1
dijet (VBF) lor?2
untagged 16
TT . 110-145 49 5.1
dijet (VBF) 4
bb lepton, ET"** (VH) 10 110-135 5.0 5.1
CMSH—->WW Vs=7TeV,L=49f" {s=8TeV,L=5.1fb" CMSH—tt Vs=7TeV,L=491f" {s=8TeV,L=5.1fb" 8CMSH—»bb F 7TeVL 50ﬂ>‘f’ 8 TeV,L=5.11fb"
= Frrr T rrrryrrrrjryeos s Bprrrrrrr T T e ] = F T T I a—
»  9F —=— Observed - b(l) - —=— Observed H OUJ - serve 5
\g E (== Expected (68%) B 7 |E= Expected (68%)5 B 7 :_ ----- Expected (68%);
c 8_;‘- ______ Expected (95%) ~ c | Expected (95%); c E ----- Expected (95%)[
8 7 E_ ------ Expected for m =125 GeV - _8 6 . 8 61 ]
E | E | E
E 6 = :gl 5r = j 51 i
| C ] 7 C ]
O s A-WW 1o & Hott 1o ,t H—-bb ;
R0 1R 7 | R :
10 E\ 1 & 3t 3 3t _T-
3:_.“ E E """" E
EON 2 2 T E
2:_ . C _——
1 : |
:l | - — ) I S — 1l L1 a 1 il o: 0: U — I ) I - — l ) I — I ) N I — l 1l 1 1 l_
910 120 130 140 150 160 110 115 120 125 130 135 140 145 110 115 120 125 130 135
m,, (GeV) my, (GeV) my, (GeV)
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Combined: SM Higgs limits

(/)] =

- — : . m T T T T T T T Iv'1tvvvvvvr'vlvvvvvvv‘vvvwl"'

% 10= CMS Combined A —=— Observed o K7 10 CMS Preliminary —=— Observed

= E‘E =77TeV.L =51 fb_, S5 Expected (68%) g F\s =7 TeV, L=5.1fb' | B8 Expected (68%)

8_ 1 5‘5 =8TeV,L=53f"|.....- Expected (95%) ! 3 ' ;‘s —8TeV,L=531"]..... Expected (95%)

> = S
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Combined results

Excess at 125 GeV:
—in7 TeV data: 3.0 o
—in 8 TeV data: 3.8 o

High sensitivity channels: yy, 4l

Decay mode/combination | Expected (¢) | Observed (o)
7Y 2.8 4.1
77 3.6 3.1
TT +bb 24 0.4
Yy +2Z 4.7 5.0
Yy +2ZZ + WW 5.2 5.1
vy + ZZ + WW + 1T + bb 5.8 5.0

Michele Gallinaro -

10°®
10”
10—10
10—11
10—12

"Highlights from recent CMS results"
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— -1
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Combined results

Overall strength: o/og,=0.87+0.23 CMS  \s=7TeV,L=5.11" s=8TeV, L =53 "
m, = 125.5 GeV
CMS Vs=7TeV,L=5.1fb"' (s= 8TeVL 53fb1
%2-5_""|""|""|""I""I VT _
o 68% CL band | -
E 2.0 - H-vyy »
= - ]
8 1.5 -
m E Ho ZZ
1.0} -
0.5/ . H— WW
/ e
0'0: N Ho1t =
-0.5F =
ST el L : H - bb ——
110115120125130135140145 T
m, (GeV) -1 0 1 2 3

Best fit o/oSM
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Mass & couplings

Model-independent mass measurement
from high resolution channels: &

CMS Preliminary
= my=125+0.4(stat)+0.5(syst) GeV Bl \s=7TeV,L=5.11b"

\s=8TeV,L=531b"

| 10;'llll\lllllllrr||1xvnx1rx17 111111111 .

c | CMSPreliminary |~ Combined ;

— 9 Vs=7Tev.L=51fp! | MYy (untageed)y : Eﬁggiﬂmﬂi

< F (s=8TeV,L=53f" | M1 (VBFtag)

o 85 , - —H->2ZZ 1 : :‘i' 1 i
7— : f
6 E
5:_ = B 6
af / 3
3f E 2
21 E 980 0.5 1.0 15
1f ] &,

: | : =more data to draw

22 124 126 128 definite conclusions

Mass (GeV)
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BSM Higgs overview

* Extensions to the SM: & [bgesed | oMS Prminay
. . . < 10k =g Cosenved  Vs=8TeV,L=53fb" _
— Fermiophobic Higgs I iR | e7TevLesin'
5 B PEERE Expected 2012 ’ : : £
< o Expected 2011 i
* Supersymmetry
=~ 1= s
—MSSM with 2 Higgs doublets: e =
. 0 E .:;5.‘____ P 2 . .
H —Dbb, 7t R T arXiv:1207.11
e Hft51v 10" S e : E
_ o _ . e —— e e
 NMSSM with additional scalar field: a—u*tu w15 520 725 750 735 40 45 50
. . Combining 2011 and 2012 data, we exclude the FP Higgs_l mH (GeV)
— Add scalar singlet to MSSM family o B0 T e
c C: [ 95% CL Excluded:
-S 45 :- [] Observed
C Expected
40F{ W +10 Expected
ol —_ - +20 Expected
oXBlpp—a— uu) 35 | ep :
C CMS Vs= : FPLB 713(2012)68 /.« . -
= [ PRL 109.121801 o 2 S
S 104 + Barrel Data = 25¢ E
= — Total Fit = c ; : ]
g 3 — 7 GeV Signal x10 1 20E A N 3
s = —12 GeV Signal x10 s - E
= K 7 15 -~
S 103 = ]
T e e E 10 |
C ) ) , o : + i " "'*“ﬂ 5 MSSM m{™ scenario, M,
6 7 8 9 10 11 12 13 14 :
m,, [GeV] %00 200 300 400 500
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Charged Higgs

b
g% Ve

Look for three classes of events: X2,
. - 2 g +
_ D T

Tau+jets, tau+lepton, eu final states Q"O_O_O_O_

g f

&

g(6

f/

b

Alexandros ATTIKIS: “Search for H+-> tau+nu with fully hadronic final state in CMS”
Pietro VISCHIA: “Search for H+-> tau+nu with [+tau(->had) and Il final states in CMS”
Aruna NAYAK: “Physics object reconstruction in CMS: tau, b-jets, Etmiss...”

Matti KORTELAINEN: “Data-driven background estimation in CMS”

Lauri WENDLAND: “Future H+ prospects at LHC”
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| Events /1.5 GeV

S/(S+B) Weighted
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