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Where do we stand 13 months after July 4th 2012 ?

CMS Integrated Luminosity, pp, 2012, \'s = 8 TeV
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Millions of Z events allow careful calibration of the detector

5 700F Combined tracks chain 1 ATLAS Proliminary
(3 - —— Data 2012 E.BTQV
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Muon energy scale at few 0.1% level

Muon relative scale difference
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Electron energy scale below 1%

— 001 CMS Preliminary fs=8ToV,L=1961b"
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Relative energy scale of the calorimeter
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Efficiency in electron/photon identification

CMS Preliminary 2012 Ys=8TeV,L=122f"
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Calderini - Kenzie

vy fraction 75(70)% ATLAS(CMS)

>
3 True vertex ATLAS Simulation
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H-->Yy

wggF mVBF w®wWH ®ZH wmttH
ATLAS Preliminary (simulation) H—- 1

Inclusive
Unconv. central low p

Unconv. central high p
" " Unconv. rest low p_
ategorization ot
Conv. central low p
Conv. central highp_
Conv. restlow p_,
Conv. rest high P

Conv. transition

-oose high-mass two-jet
Tight high-mass two-jet
Low-mass two-jet

CMS e

S Illlllllllllllll llllllllll lllllll

| SM Higgs boson expected signal (mp=125GeV) Background o
ent classes 83 pe 8 o FWHND3S] s zgm i signal composition (%)
Total | ggH VBF__VH tH | (GeV) (GeV) (ev./GeV)

Untagged 0 3.2 | 61.4% 168% 187%  3.1% 1.21 1.14 33 +04
Untagged1 | 163 | 87.6% 62% 56% 0.5% 1.26 1.08 375 +1.3
Untagged2 | 21.5 | 91.3%  44% 39%  03% 1.59 1.32 748 +19
Untagged 3 | 32.8 | 91.3% 44% 41% 02% 2.47 2.07 193.6 +3.0
Dijet tag 29 | 268% 725% 0.6% - 1.73 1.37 1.7 +£0.2
“Untagged 0 | 17.0 | 729% 116% 129% 26% 1.36 1.27 21 £05
Untagged 1 37.8 | 835% 84% 71% 1.0% 1.50 1.39 943 +1.0
Untagged 2 | 150.2 | 91.6%  45%  36% 04% 1.77 1.54 5705 +26
Untagged 3 | 159.9 | 925% 39% 33% 0.3% 2.61 2.14 1060.9 + 3.5
: Dié’ ttight | 92 | 207% 789% _ 03% _ 01% | 1.79 150 | 34 102
Dijet loose | 11.5 | 47.0% 509% 1.7%  0.5% 1.87 1.60 124 +04
—Muon tag | LX | 00% T 700%  28% 1.8 52 | U7 XUl
Electron tag 09| 11% 04% 787% 19.8% 1.88 1.54 0.7 +£0.1
ERVsS ta 1.7 | 220%  26% 637% 11.7% 1.79 . 1.8 +0.1
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Events/ 2 GeV

Events - Fitted bkg

Paris
27/7/2013
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Significance 7.4 (4.1)
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)
)

Significance 3.2 (4.2)
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Differential distribution of H-->yy events

PTW
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Mass from gamma gamma events

Y.Yamaguchi
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Paris
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f&=7TeV L=5.1f"
V==8TeV L=19.6f"

CMS Preliminary
3
S | 0/o5=0.78
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H-->4 leptons

van Eldik - Milenovic

> =
o 35,08 Preminay ST L=s R (s e TR LoT00 R 9': 30~ e Data ATLAS Preliminary
8 - e Data - 3 B - Background zz" H—'ZZ(‘)—> Al
m 30F Blz+x - 5 25— [l Background Z+ets, tt
0 - Z'r‘,ZZ - w - Signal (ITIH=1 25 GeV)
c 250 - -
S F m,=126 GV 201~ % Syst.Unc. V5=7TeV:[Ldt=461b"
201 . ) /s =8 TeV:fLdt = 20.7 fb}
x : 15—
15 - C
10 ; 101
5'1 5[
0780 100 120 140 160 180 :
m,, [GeV] r:lf?GeV]
in Am=x 4.5 GeV (3 bins) in Am=x 3.7 GeV (3 bins)
~ 16 signal events above ~ 22 signal events above
~ 9 bkg events ~ 8 bkg events
Significance 4.7 (5.6) Significance 6.6 (4.4)
Paris
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H-->4 leptons

CMS preliminary Vs=7TeV,L=5.1fb" \s=8TeV,L=19.6fb"
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Significance 4.7 (5.6) Significance 6.6 (6.9)
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Mass in 4 lepton channel

CMS Prelminary (s =7TeV, L=5 1M s =8Te/ L=196 1’
IEEEMN |
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Higgs Mass

Collaboration channel mass (GeV)
ATLAS Yy 126.8 0.2 0.7
CMS YY 125.4 0.5 = 0.6
ATLAS 47 124.3i8'_gtg:3

CMS 4/ 125.8 0.5 0.2

ATLAS combination 125.5 + 0.21“8:2
CMS combination 125.7 +

Paris
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H-->\WW-->||lvv

Min Hong - Massironi

o(fb)[8] #ofH # ->WW* # —(viv After cuts
Mu=125 20.7fb1 BR = 0.21 BR =0.04 This analysis
3 -H | 19,500 | 400,000 | 92,000 3,700 137
ATLAS
q
Wz
w7z & H | 1,580 33,000 6,900 280 11
q q
E 0jet 1jet 2 jet 3 leptons
g) ggH mainly ggH ggH and VBF | ggH and VH WH
“ 2 TTO0IN_ |
zfmfﬁ>
bkg| WW & Wijets

27/7/2013
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H-->\WW-->||lvv

No | | | | I | | | | I | I | | l | i | ] I ] | | | .
% | —= data — m,=125 GeV CMS Preliminary ]
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S B /
o i i
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100 |- -
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. e e
R i I I
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-~ LY +
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100 150 200 250
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Paris
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ATLAS

(s=7TeV [Ldt=461b"
{s=8TeV [Ldt=20.7 b
H—=WW"—=lvlv + 0/1 jets

I €1, €€, Ul
= for O+1 jet

Events /
10 GeV

N e ——— T
> l ATLAS
3560'_(5 \s=7TeV [Ldt=461"
m CER (s=8TeV [Ldt=207 "
| 40_5
O cC
Sre
A Fd
0: .....
| ' ' lll+l 1 MT(GeV)

180 after cuts

Significance 3.8 (3.8) o

100 140

~ 200 signal events above
~ 1200 bkg events
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b - tagging

. |
§; : ATLAS Preliminary J. Ldt=20.3fb" Vs=8TeV :
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CDF/DO0 60%
CMS 70%
Paris
27/7/2013
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CMS Preliminary
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Jet-det mass resolution
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VH-->Vbb :Calibration for VH-->Vbb
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VH-->VDbDb
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CMS Preliminary
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...................

..............................

VH, 1 lepton
.............................. -4 St T

VH, 2 leptons 1 =-0.4" " |+12 C |
RV [ PRI -4 -2 .
€ 600 L TevatonRunll, L, <10fo"  — Measured
§ - SM H—bb combination Bl +1sd.
{s=7TeV.L=50f" 1s=8TeV,L=19.01fb" ; 500 ' B Predicted 2 + 2 s.d.
. - m. = 125 GeV = : === o, X 1.5 (m,=125 GeV/c)
E‘_’__":%%ego_‘g CMS Prellmlnafy H ; 400 : -G X 1.0 (mH=125 GGV/CZ)
':5 .
© i
300 |
bg i
Z(vv)H(bb) - 200 |
u=1.04+077 I
100 |
Zfl‘)H(bb) AR s
u(.—.0.82:0.97 090 100 110 120 130 140 15C
+0.69
(0 x B)/ SM = 1.59 5+,
W(iv)H(bb) = :
w=1.112087 @ mnu=125 GeV
| a— E— Significance: No official
Best fit o/o
C s number , somewhat <3 o
Significance 2.1 o
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H-->TauTau

CMS Simulation 2012

Bianchini - Tanasijczuk

ATLAS Missing Mass Calculator
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H-->TauTau

Data compared with 5 x expected signal
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H-->TauTau
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H-->TauTau
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Signal Strength
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Production Modes
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Spin Parity Hypothesis Testing
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Spin Parity Hypothesis Testing
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Toward CP-Mixing

(] Extract couplings from fit to kinematical distributions

A(X — ‘/IVZ) = v_lgl*‘uggv (ulgva)zf + (’[qu,uq’Zv

f,; (fraction of a, component over total xsec) very important parameter which
quantify the CP-mixing of the resonance, as predicted in SUSY models

* (only?) alternative spin/parity hypothesis really theoretically motivated

* first measurement in H->4l » expected very small: 0- has not LO couplings to VV
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Another Higgs with higher mass?
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Another Higgs with higher mass?
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Another Higgs with higher mass?
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BSM Higgs
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MSSM
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Precision Measurements
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LHC Startup 2014/15 : the first months
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LHC 300 fb~’

CMS Projection
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Conclusions

¢ 2012 has been a remarkable year and 2013
has been consolidation. h(125.6) looks like the
SM Higgs, in the precision of experimental
data. Precision of the couplings will improve in
the next few years @ LHC.
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Conclusions

¢ 2012 has been a remarkable year and 2013
has been consolidation. h(125.6) looks like the
SM Higgs, in the precision of experimental
data. Precision of the couplings will improve in
the next few years @ LHC.

¢ The hunt for the BSM Higgs continues: the
community should agree on common
motivated directions on how, where to search.
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Conclusions 2

The LHC experiments have given extensive proof of being able
to deliver at high quality and over short time scales

We are just at the beginning of a long journey: with the 14 TeV
run LHC will go in a new territory
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Conclusions 2

The LHC experiments have given extensive proof of being able
to deliver at high quality and over short time scales

We are just at the beginning of a long journey: with the 14 TeV
run LHC will go in a new territory

NOW M=2 TeV with
30 fb-1 @ 8 TeV
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