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. Data just keeps pouring

m1
i\
=

1 Thanks to the LHC!
Doubled the 8 TeV

CMS Total Integrated Luminosity, p-p

dataset. N -.
50% more luminosity  § ~©
in total by now. £
% 10;
£
0 Looking forward to the § o
rest of the year. 4
2
0:

2010, Vs =7 TeV
2011,Vs =7 TeV
2012, Vs =8 TeV
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. Data-taking

m1
I\
=

7 New online procedures
reduced inefficiencies:

from 7.7% (April-June).
To 4.9 % (July-Aug).

0 Solenoid fast discharge:

~0.5/fb recorded without

magnetic field.

B=0 collision data used for 2
alignment and calibration.

CMS Total Integrated Luminosity, 2012, p-p, Vs =8 TeV
D ta inclu d dfom201204042357 30t 2012 0917040503UTC

BE LHC Delivered: 14.99 fb°
16 '/é ] CMS Recorded: 13.92 fb"
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Total Integrated Luminosity (fb ™)
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ii'éﬂl Detector channel count

0 Largest change:

0 Recovery of 75 ECAL
endcap channels. Pl

Strip
EB+EE
EB
EE
ES
HCAL
HB
HE
HF
HO
DT
RPC
CSC

Active Detector Fraction 97.5 %

90 92.5 95 97.5 100

Fraction (%)
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- ECAL response monitoring

- 'rl
,
Sidj

0 Reaping the benefits:
Automated 48-hour calibration loop.
New solid state monitoring laser.

0 No surprises with >7e33.

1.03

3 __E cMs 2012 Prelfminary | —— with LM correcfion | Tean .
Q 1.2 \gi=gTeV L=3.95M " P ithout LV eorrection i FLBMS__ 0.0019 |
L = 0.0063 | ;
0] 1E .
=2 =
T 0.99f
@ 4
o 0.98

0.97

0.96

0.95

0.94
0.93

E(i)AI:'Bai'reI:"Priompt'Fiie'co """ ------------ ------------ ------------

i i i i i i i i i P B B
12/04 19/04 26/04 03/05 10/05 17/05 24/05 31/05 07/06 O 50 100
date (day/month)

A. David (LIP, Lisboa) CMS at LHCC 111




High rate, small event
content.

40,000
35,000
30,000
25,000
20,000
15,000
10,000

5,000

]
| LHC: now serving up to 7.5¢33 cm™
Sl
L 1P
| Record-breuking fill: 9 C'\gstP‘e?lfi%il‘flTnlgzzlzt':tezzlﬁjfz)tz‘ggioz1204&03?1;?‘\/ -
L1 rate steady near ] sgM*‘”"”s‘"”“‘“]’f“o”,;’“*’ 3
100 kHz limit. £ 7= LHCC ﬁﬂ » i
5% dead-time initially but f & JM = Lo o b N R ﬁ
drops very quickly. 3 5 H 1
2ol 1
57 N
0 8e33 trigger menu ready. Y2 |
Requires some cutting into i;
the ph)’SiCS. 05 kH o 21105 o107 3108 t‘o
y4 ate
0 Data parking in place. - \\ .
300+ Hz saved for i TTT—
reconstruction in 201 3. =
. . som|  7.5€33 6.7e33
0 Data scouting in place. je=

A. David (LIP, Lisboa)
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i% Trigger improvements: electrons

2
0 Weekly updated

corrections for signal
response. HLT Single Electron 33

CMS Preliminary, {s = 8 TeV

= l | | BRI PR T3] AR R PR

Q : i { { | { ! i R

0 Much sharper turn-on § 1o e e
in f d regi D g qf
in forward region. 08 3
e - 4

|3 |
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tw |

204 : : ! -1

g v Il<15 1
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& Trigger improvements: muons

LLP
s !

0 Tighter N roads in L1 track

finders.

7 50% smaller muon rate.

0 With a small efficiency loss.

Efficiency

Efficiency of Single Muon Trigger
pr>16GeV, |In| <24

e 1
1 .
N~ e S ]
0.8f e
L (@]
[
0.6 557"} ~@~ CMS Preliminafy; 20T2 DATA 8 T&VI
® | -5 CMS Preliminary;2011 DATA (7 TeV) |
0.4 I sifﬁg'ré'muan
C Threshold: 16GeV, with il 42.4
0.2 g
0 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
0 20 40 60 80 100

A. David (LIP, Lisboa)

CMS at LHCC 111

pT [GeV/c]



iéﬂ Trigger improvements: jets
S
0 Increase jet seed
thresholds to 5 GeV.

0 Much better high-lumi.
rate behavior.

e A A e e R A
" CMS Preliminary 2012 o

®geas2

Is=8TeV e i i}

L1_HTT150 Trigger Cross-section esfoeli o

o

o No physics impact.

Trigger Cross-section [ub)
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5% Trigger improvements: taus
o J
0 Tighter quality criteria on
isolation tracks.

CMS Preliminary 2012, {s=8 TeV

0 Higher T trigger efficiency.

> g R R

£ 09 i =B SIS

O Improvement for H—= T T 8 oakb ——
2 08 z

search. W07 E
0.6F E

0.5F }

0.4;— Mu+LooselsoPFTau20, i\*| < 1.5 _;

0.3;_ —=e— run 2012A (loose iso tracks)—;

0.2F —+— run 20128 (tight iso tracks) -

0.1 -

Ol v Lo Lo v by 103
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é CMS publications

Show all Total QCD Physics Exotica Searches Supersymmetry B Physics

: th
Electroweak Top Physics Heavylon Higgs Forward Physics Standard Model D S I nce .I .I O LH CC:

171 papers published

1 35 new submissions
for publication
m http://goo.gl/7L7vi
075 new public
Physics Analysis
Summaries
m http://goo.gl/VSGwO
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. A variety of topics

Submitted for publication Physics Analysis Summaries
[ Exotica [l Exotica
M Top M Top
I Higgs I Higgs
M Susy B Susy
B Heavy-ions W Heavy-ions
B sSM B sMm
Il B physics M B physics
B Forward B Forward

[l Detector

B B2G
[l QCD

'qf

A. David (LIP, Lisboa) CMS at LHCC 111



% Highlights: B and Forward Physics

[BPH-11-003] [arXiv:1209.2922] [arXiv:1209.1666]

15FCMS pp Vs=7TeV L=49f" 4

| T T T | T T T | T T T | T T T | T T T
] A
NBc =108 = 19(sm) i 7 0s
0=0.021=0.004__ GeV/c? _ l' B I B
(stat)
Q Mg, = 6.265 + 0.004,,,,, GeV/c® - ol - R R Il 18D B
Q L | 0.5 + + ;
100 P,(B)>10 GeV/lc — : DLAS LA TR0 SUOTOUUOUTUUOTIUUODD. .. X Ik 0 POVUUPYUUORTOUORTOOITD. -1 o>
i} B (B )l <1.6 . 15F ¢ Stat.uncert.683%CL  oCS i
c = ¢ s I Tot. uncert., 68.3 % CL o HX
o L _ 1k Tot. uncert., 95.5 % CL s PX L 1
Lﬁ 80— N Tot. uncert., 99.7 % CL
L | 305} + # 1 l I
i ] Olgm W T B ll w l """"" Il """ Foo
60— — 0.5 1 1
B § ~Y(15),0.6<[y|<1.2 | Y(25),06<|y|<1.2 | . Y(ss),06<|y|<12
: : 10 15 20 25 30 35 40 45 10 15 20 25 30 35 40 45 10 15 20 25 30 35 40 45
40— — P, [GeV] P, [GeV] p_ [GeV]
[ CMS preliminary ] Y (1,2,3S): no evidence for large polarization
20 \s=7Tev — 1
L L=47f0" H‘ © 127 CMS\/§ 7TeV PP 36pb H
0 i | | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 ] g : DATA
r I EI-El  yy—e'e
5.8 6 6.2 6.4 6.6 6.8 ; 10 [ Inel-El  yy—e'e
Jyr'wnt mass (GeV/c?) T EEE Inekinel yyoe'e’
2 8-
o &

B. = J/ Y mtmmt observation ;
. o - o
Observation of elastic e"e” production

e'e Aq)?f;d]
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ié'!] Highlights: Heavy-lon physics

n [HIN-10-005, HIN-11-008/002, HIN-12-008,/014] [HIN-12-003, 004] [arXiv:1208.2826] [arXiv:1208.2826, HIN-12-007, 014]

A comprehensive array of probes with large p; reach:
W bosons, Z bosons, photons, b-quarks, b-jets, charged particles, and

CMS (* preliminary)  PbPb\/s, =2.76 TeV

2 | | T I | T I T T T T T
'_ _ 4 —E— *Z (0-100%) p:>20 GeVic _' '_ _“
1.8_ L dt=7-150 ub % W (0-100%) p:'_>25 GeVic | L B
1.6 —@— Isolated photon (0-10%) — — —
14l EEE vownsooen ) [ ] Sequential suppression of onia
L (via secondary J/y) i L
Ze— *qlg-et (0-5%) l<2
12T 1 L L5 *bijet (0-100%) i<z | states
mi‘l_ _________ + ----------------------- — . —] é1_4_III[IIIIIII|III|III|III—
0.8 4k . @ [ CMS Preliminary 0-100%
L i L | 1.2 - —
0.6 F i PbPby\/sy, = 2.76 TeV -
0.4 _ | 1— i
[0 o B Charged partcies (0-5%) . 3 [ e Inclusive y(2S) (6.5 < P, < 30 GeVlc, |y| < 1.6) ]
0.2 % 1 [ - v Y(3S) (ly| < 2.4), 95% upper limit .
0 | | | | | | | | | | | | | | | | | | 0.8 __+ Y2S <24 ]
20 40 60 80 100 100 150 200 250 300 A eV <o
p,(m.) (GeV) jetp_ (GeV [ w promptJiy (65<p, eVie,yl<24) ]
N 06~ x y(1s)(ly| < 2.4) ]
Em ? -edat:ry Cent. 0~100%,N|;|<24.4 i : Y(1S) :
5 et PSR L g
£ 500 ¢ - EJ/w -
2 y(28) Y(2S) -
Cé Y(3S) #* ]
_ 1 1 1 I 1 1 1 I 1 1 1 | 1 1 1 I 1 1 1 I 1 1 1 ]
0 02 04 06 08 1 1.2
B R Binding energy [GeV]
m,, (GeVic?)
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iéql Highlights: Electroweak physics
-

[SMP-12-005, 007,011, 013, 014] [SMP-12-009]

Single- and multi- boson production measurements
S' E : ; : = | o CMS Preliminary fs=7TeV,L=471"
Qo — | W | $  7TeV CMS measurement (stat@syst) - § 12~ Efzz_) !
] 05 __ | 5 Z E $ 8TeV CMS measurement (stat@syst) __ % 10:_ o Data
D§ = | —— 7 TeV Theory prediction = IR
-2 T ' —— 8TeV Theory prediction _ -
S 10' T =] | = I
- — | i 1 i 1 ]
8 - | =G § >2j | : | _ [
1) 3| .3 g - Wy : . C
107 ¢ ) P =0 : L Zy I i
2 = z L ! . - i
2 - =N =3 —— | ; B
S 102 it ol S S L N B 0 I
— | ' 24] 1 | J_( : | =
CCD = : l === WZ | =
s F :  —z =
S 10 EX'>30 GeV | El>10GeV | L 9Z b4| decay
3 = In®1<24 | AR(.)>07 ' 3 0 observation
O ) | | -
i B | | | I N
1 = ; | B | 49’ L 49fT
= 36, 19 pb | 36 pb | 35 i 111fb 53 fpy"! -
JHEP10(2011)132 PLE701(2011)535 CMS-PAS-EWK-11-010 (W2)
JHEP01(2012)010 CMS-PAS-SMP-12-005,
CMS-PAS-SMP-12-011 (W/Z 8 TeV) 007,013, 014 (WW Z2)
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é Top pair production at 8 TeV

n [TOP-12-007]

CMS Preliminary, \s=8 TeV . CMS Preliminary
Q |
Q.
~ -  ® CMS combined 7 TeV (1.1 fb'!
) = CMS combined 8 TeV (2.8 fb)
| © [ ©CDF
o DO
, . ‘ 102
CMS I+jets (e/u+jets) 228+ 9+ % % T 10 pb -
TOP-12-006 (L=2.8/fb) (val. stat. £ syst. + lumi,) —
. — Approx. NNLO QCD (pp)
. Scale uncertainty
CMS dilepton (ee,up,ep) 227+ 3+11+10pb _
TOP-12-007 (L=2.4/fb) (val. £ stat. syst. £ lumi) 10 B e
- & o - Approx. NNLO QCD (pp)
_ Scale uncertainty
B I Scale ® PDF uncertainty
B Langenfeld, Moch, Uwer, Phys. Rev. D80 (2009) 054009
‘ - MSTW 2008 NNLO PDF, 90% C.L. uncertainty
CMS combined 22713111110pb Y ARV SN RS I N I S
d (val. £ stat. £ syst. £ lumi.) 1 2 3 4 5 6 7 8 9

Vs (TeV)

ESEEE Approx. NNLO QCD, Kidonakis, arXiv:1205.3453 (2012)

[1 Approx. NNLO QCD, Cacciari et al., arXiv:1111.5869 (2011)

[ Approx. NNLO QCD, Langenfeld et al., PRD 80 (2009) 054009 (Scale ® PDF uncertainty)
=1 Approx. NNLO QCD, Langenfeld et al., PRD 80 (2009) 054009 (Scale uncertainty)

| | | |
0 100 200 300 400

o(tt) (pb)
A. David (LIP, Lisboa) CMS at LHCC 111




CMSE \
sl

[TOP-12-011]

t-channel
q q
w
b t
9 b
s-channel Wt-channel

Single top production at 8 TeV

t-channel single top quark production

3 [ T Ll T I T T T I T T T I T T T I T T T i
8 s q

o B u CMS preliminary, 5.0 fb )
| 1
L] . . 3

o ol CMS, 1.17/1.56 fb —

10°E Y D054 =

[ A CDF, 7.5 fb" ]

1 0 I T NLO QCD (5 flavour scheme) E

u theory uncertainty (scale ® PDF) ]

- Campbell, Frederix, Maltoni, Tramontano, JHEP 10 (2009) 042 _

1E NLO+NNLL QCD n

- wes - theory uncertainty (scale ® PDF) =

B Kidonakis, Phys.Rev.D 83 (2011) 091503 ]

1 1 1 l 1 1 1 I 1 1 1 I 1 1 1 I 1 1 L

Or-an = 80.1 £ 57(stat) +110(syst.) £ 40(lumi) pb 'S [16V]

Rgev/7 ev = 1.14 £ O.12(stat.) + O.14(syst.)

A. David (LIP, Lisboa) CMS at LHCC 111



iéi!l Highlights: top properties
T

[TOP-11-018] [arXiv:1207.0065] [TOP-12-019] [arXiv:1208.0957] [TOP-12-024]

my = 173.36 £ 0.38 (stat.) == 0.91 (syst.) GeV

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

175.5+46+4.6

173.1£21+27

172.5+04+£1.5

173.5+£04+£1.0

173.5+0.7+£1.3

173.4+0.4+0.9

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

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

Tevatron 2012 combination
arXiv:1207.1069v2 up to 5.8/fb

@
(val. t stat. + syst.)
CMS 2010 lepton+jets ——
PAS-TOP-10-009 (L=36 pb") (val. * stat. + syst.)
——
(val. £ stat. + syst.)
CMS 2011 lepton+jets e~
(val. + stat. + syst.)
=
PAS-TOP-11-017 (L=3.54/fb) (val. + stat. + syst.)
-9
/' (val. t stat. + syst.)
—a@—
(val. t stat. + syst.)
==

Lo o

Tevatron 2012 arXiv:1207.1069v2

1749+08+1.2

173.0+0.7+£1.1
(val. £ stat. + syst.)

173.2+0.6+0.8
(val. t stat. + syst.)

140

150 160
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180
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200
My, [GeV]

ifir slo) sitels ailelg i o (tEbD) /o (tE]j) = 3.6 £ 1.1(stat.) £ 0.9(syst.)%

FCNC limit: B(t = Zq) < 0.24% @ 95% CL

A. David (LIP, Lisboa)

Charge asymmetry
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Highlights: SUSY at 8 TeV

n [SUS-12-016] [SUS-12-017]

Gluino: MET and 0-3+ b-jets via
CMS Preliminary

Sbottom: same-sign dileptons + b-jets
CMS Preliminary, s =8 TeV, L =3.95 fb™

2

S 8007 o T an L oth Lsp mErn = —lm
! pp"gé"g" :‘;LLS’_P’_':(‘:»'“@’ s 2 3090 same Sign dileptons with btag selection |
5700 Gﬁmﬁ.f 1 m;:or; exp- 0 5 :»i - Observed Limit P9 = gNLONLL . {5 A
E - ; = S - i Expected Limit = 1 stat. o .
| CL,, 3.9fb", (s=8 TeV £ = . _
600~ ™" > g 250r m(';"(?) =50 GeV i
500 OL 1 8 - ]
T =]

i - ]
400 R, 2001 o
10—1 LO‘\: L .
300 o - .
150 : —
200¢ 10° § 7Tev| _; -
100 i (obs-)l 5 i
'3 100_r 1 1 1 I 1 1 1 1 I 1 §I 1 IE Ig 1 1 1_
400 500 600 700 800 900 1000 1100 10 250 300 350 400 _ 450
t gluino . w- m(b1) GeV

P Xi a
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CMS

I

|.I‘| P
20 | [5US-11-022, 5US-12-005/010, arXiv:1204.5341/1205.6615/1206.3949/1207.1798/1207.1898]

SUSY: CMSSM sweeping

0 The low-hanging fruits
of light SUSY have
been swept away.

0 Next up: naturalness.

o Search for stops and
sbottoms in gluino
decays.

o Direct search for light
stop and sbottom.

o Chargino and
neutralino production.

;l 800 I I I I I I I I I I I I I | I I I I I | | I I | I I I —
O <R 2 E;I tan(B)=10
o %, = = |A,=0Gev
— 700 v% h u>0
(=]
g Jets+MHT < m&)=1500 = m, = 173.2 GeV

£ 600 .
|:|LEP2 7

500 ”’('?” ” . LEP2 211

m(g) = 1000

Multi-Lepton

1 1 1 1 1 1 1 1

500 1000 1500 OOO 2500 3000
m, [GeV]
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Stop pair production

95% exclusion limits forg — tt )"(o; m(qg)>>m(g) 95% exclusion limits forg — b b’io; m(q)>>m(g) 95% exclusion limits for  — tg"co; m(@,q)>>m(t)
SIR0GERE I S 1200 Se0F T~ T T T T T T T T H
o] - B gTS b CMS preliminary | @ L — oy CMS preliminary | o] | — Oy CMS preliminary |
S | i 7Tev,a0816" | 2. [ b 7 TeV, 498 b - S il 7 TeV, 4.98 b
@ 1000~ — Frsb - @000~ Mp+ o @ 5o 320" i
© [ —elu>2b+E ] © [ — E+b %] © — razor+b
E | —razor 1 E t A : E T |
— - —— b — o
% 800/~ rasoreh 1 % 800~ — razor+ b - 5 400 |
- [~ razor multijet 1 - i ] - S ]
600~ — Mr+b - 600} 7 300 & .
400 i 400} . 2001 i
2001 = . 200}~ - 100k |
L~ b AN T R RN SRR BN B SO B W SR Rl B N R A R R
500 600 700 800 900 1000 1100 1200 400 500 600 700 800 900 1000 1100 1200 200 250 300 350 400 450 500 550 600
gluino mass [GeV] gluino mass [GeV] stop mass [GeV]
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——e ‘
M ———— - Data recorded: Sat May 26 13:25:29 2012 CEST
T - — - Run/Event: 195016 / 425646417

et ) i - - . Lumi section: 384
1 Fi : -

-
s ‘ )

.

-
-—
i .
4

LI P
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-4 L
B
4

Pt

T3

Dijet resonance search, highest mass event:

Invariant mass of the two wide jets is 4.5 TeV.
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CM

_ Highlights: Exotica reach with 8 TeV

; 1 !
m [EXO-12-015] [EXO-12-010] [EXO-12-016] [EXO-12-009]

, Q 10" "—— 5% Observed Limit E
y W — I V ~ |- 95% Expected Limit E
Z ) u u oc [ Expected = 10 i
m 5| [ Expected=20
> 10° T T ————— T % 107| s Theoretical Cross Section NNLO E
8 10* CMS Preliminary, Vs = 8 TeV fL dt=4.11fb" g [ PDF uncertainty :
2 —e— DATA 2 .| CMS preliminary
q>J 10 E 7w 8 10 E mbined e + u 2012;
W remne »n . fLdt~3.71b" "
10 [ i + other prompt leptons Di’ets pre C Voo 8 TeV-
Jiets I A N ;
10 2
—_~ T ‘ T T‘{l ‘ TTTT ‘ TTTT ‘ TTTT ‘ T T 1T ‘ T T 1T ‘ T A 1 0 E
a . , i 6 E ",
1 ro¥ N ., -- string ] E 2
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10 s N — - Eg Diquark B 1 =
X b -8 ] £ ", E
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104 B " " o O oL _
80 100 200 300 1000 2000 E N ERES
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.| Exotica: Search for Dark Matter

Sl
L1 P
m [arXiv:1204.0821] [arXiv:1206.5663]
g 107 AL 2L A P & 10™ AU il T __ T
= (‘-- CMS Monodet 4— CMS = ~=- CMS MonoJet CMS
O, 1 0_33 - CMS MonoPhoton s=7TeV O, 10_33 -e- CMS MonoPhoton s=7TeV
g - CDF 2012 : J- p g - CDF 2012 |
[e) + XENON-100 Ldt=5.01fb [e) SIMPLE 2010 IL dt=5.01fb
O 107 CoGeNT 2011 : © 10% CDMSII 2011
) @ - E .. COUPP 2011
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0 Use photon or jet ISR to tag production of DM particles.
Process very similar to that assumed in direct detection experiments.
Exceeds sensitivity of cryogenic searches for DM in spin-dependent DM couplings.

Adds sensitivity to light (M < 10 GeV) DM also for spin-independent couplings
(where direct searches are most sensitive due to coherent scattering ~A?2).
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S% Looking up to a new boson

/1.5 GeV

.....
1500 5= 8Te¥, L 53"

¢
el
g
£
g
=
@
+
2
» &

, J" s 3 =

) \ ‘ gt
GO | m
- PIRRY.\" o= R

A. David (LIP, Lisboa) CMS at LHCC 111




é We had high expectations

- [arXiv:1207.7235]

01 Highest sensitivity in the channels with the best mass
resolutionsn H > ZZ,and H — Y 7.

o
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untagged 16
TT difet (VBF) 4 110-145 49 5.1
bb lepton, ET*** (VH) 10 110-135 5.0 5.1
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i% And Nature did not let us down

m [arXiv:1207.7235]

0 Background fluctuations cannot explain the data at the
5.00 level.

O Main drivers are the high resolution channels.

CMS s=7TeV,L=511" \s=8TeV,L=531fb’
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Inclusive Higgs m., ., resolution
N

[HIG-11-010] [HIG-11-021] [HIG-12-001] [HIG-12-015]
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=YY

“ [HIG-12-015]

Global significance > 3.20 Data combined using S/(S+B)

CMS Vs=7TeV,L=5.1fb'Vs=8TeV,L=5.3"
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m [HIG-12-016]

Significance slightly short of

. Mass distribution
expectation

CcVS Vs=7TeV,L=5.1fb" \s=8TeV,L=5.3f"

> T I T T T I T T T I I' { 'l ! ll' T 'II |' l' ll 'I '_
— > T T T —
CMS Vs=7TeV,L=511" Vs=8TeV,L=531b’ o 16_— ¢ Data D6 N
o 1F O 8 mm7.x s -
= S \?b \Y/ ™ C ]
g SR // // \'/ 1o ~ 14__ EZ’Y*,ZZ ;4 N
A 10 E e @D [ Im=125GeV € 3 .
= : \ S 12F L%’z .
(6] B "o v o > : :
210—2.2— . \\7\/ w 10 _ _ ]
- r 0 140 160 5
al 36 8 .
10° 3 -‘v —— Observed C -
E %, ==== Expected for SM Higgs Boson 6__ 1

10% “, —— 7 TeV Observed B

2 %, —— 8TeV Observed 4

- ‘-‘ 4o

10—5-I....l....l....l..‘l.l....l....I....l.... 2 1l g
110 115 120 125 130 135 140 145 150 oL 7Y T 333 Ty v 11 -
my (GeV) 80 100 120 140 160 180
m,, (GeV)

A. David (LIP, Lisboa)

CMS at LHCC 111



% The low mass resolution channels

m [HIG-12-016]
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Combined resulits

“ [HIG-12-020]

Decay mode/combination | Expected (¢) | Observed (o) o / O = 0.87 + 0.23
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Mass of the new resonance

[HIG-12-020]

Combination assuming SM relative Model-independent mass measurement

production and decay fractions. from the high-resolution channels:
m, = 125.3 * 0.6 GeV
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. H = WW shape-based analysis

11 Discovery result used
cut-based analysis of

same-flavor (ee/ U4 )
and different-flavor
(e i) samples.

1 Same-flavor DY +MET

background hard to
model with high PU.

0 Shape-based, different-
flavor is the basis for
future updates.
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é ttH, H—bb: the power of tagging
e P ————————
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CMS%\

- Higgs: next steps
B

01 Exploit more exclusive

channels. 20 _,
CMS Preliminary 18 c

: ‘O \(s=7TeV.L=5.1b" P

0 Characterize the new o iezaTevL-sam <

16 o\

state with 8 TeV data. 14

0 How does it couple to
other particles ¢

o What are its spin and
parity ¢
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o CMS running more efficiently.
o Unfortunate infrastructure down times.
o Constant adaptation to collision environment.

0 Physics analysis proceeding at full speed.

0 Impressive description of LHC data by
Standard Model.
A tribute to decades of theoretical work.

o Discovery of new boson is a great
accomplishment for the field.
Much work ahead to characterize it.

0 CMS is working hard to leave no stone
unturned.

o Looking forward to surprises.
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- For discussion
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“ HZZ kinematic discriminant
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% Matrix Element Likelihood Analysis

CMS Preliminary 2012 Vs=7 TeV, L=5.051b™"; s=8 TeV, L=5.26 fb™'
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Uses kinematic inputs for signal to background discrimination

{m;,m,, 6 11 6 2:9 *,CD,CD]}

Ko =[1+

Pl)kg(mlv ma, 913 92) (I), 9*7 (I)llm4€)] !
Psig(mh ma, 913 627 (I)a 0*7 (D1|m4€>

For signal, use fully analytic parameterization
For BG use a simulation of the process qq — ZZ/Zy
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Results from 2D distributions

[HIG-12-016]

. CMS \S=7 TeV, L=5.1 fb! Vs=8 TeV, L=5.3 fb"
Ky discriminant versus m,, 1

O Data points shown
with per-event mass
uncertainties

1 Six simultaneous
two-dimensional
maximum likelihood

° O K
fits for each value of 100 110 120 130 140 150 160 17% \}80
R . m e
m,, , in the variables 1 (GeV)

m, and K .

Data w.r.t. background expectation
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Results from 2D distributions

[HIG-12-016]

2D fit results: CMS \s=7 TeV, L=5.1 fb" \'5=8 TeV, L=5.3 fb"

01 The minimum local -
p -value occurs at
m,= 125.6 GeV
and has a
significance of 3.2
(expected 3.8).

o The best-fit signal
strength for a SM
Higgs boson mass 0
hypothesis of 100 110 120 130 140 150 160 170 180
125.6 GeV is M, (GeV)
0.7+0.4-0.3

Data w.r.t 126 GeV Higgs Expectation
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