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The News of this Summer

T
m, (GeV)

ATLAS E=7-8TeV

201112

@ Discovery of a new particle
consistent with SM Higgs by
ATLAS and CMS

@ Overview of ATLAS and CMS
results
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Higgs Boson Production at the LHC
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Higgs Boson Production Processes

g Gluon fusion
t Dominant process at Tevatron and LHC
-»--f Higgs dominantly produced with small pr

NLO correction increase LO cross section by

g 60 — 90%, NNLO corrections add another
30%
q > > q
Vector boson fusion (VBF)
v T -H W mode dominates
q 5 5 q Two forward jets with large An

Associated production
Higgs at larger pr recoiling against W or Z
(reconstructed in lepton decay channels)
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Higgs Boson Decays

e 1 =z
: £ H—y
2 Rare decay, but distinct signal
10 ’; H — 7
% 1 Enhanced in MSSM, also contributes
s 1 to SMsearch
0 3 H—bb
4 Main search channel at LEP and
10l A NN 2;)0 Tevatrc;p, important to study Higgs
M, [GeV] properties
H— WW
Large signal yield
H— ZZ

Very clean signal if both Z — ££
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Production Cross Sections at Hadron Colliders

Fermilab SsC

CERN LHC
i i { i Process Cross section | Production
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THb— Z— 2 20
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Luminosity and Running Conditions

@ ATLAS and CMS each collected
~5fb™ '@ 7TeVand ~ 20fb—*
@ 8 TeV

Total Integrated Luminosity (b ')

Recorded Luminosity [pb “70.1]

CMS Integrated Luminosity, pp

2
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Results shown here based on full
7 TeV data and up to 13 fb~* of
8 TeV data

Taken with 50 ns bunch spacing and
up to almost 35 interactions/bunch
crossing

Large rise in instantaneous
luminosity from
2 X 1032 — 7 x 1033

Large luminosity comes at the cost
of high pileup (— many
proton-proton collisions overlaid in
the detector)
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H — ~~: The Rare-But-Clean

Signature

@ 2 energetic isolated photons

@ Small branching ratio, but good
signal yield
* ATLAS: Expect ~ 190 signal
events after all selections for
mpy = 125 GeV in current data

@ Good mass resolution — clear
peak over smooth background

@ Main backgrounds
* irreducible (v~) (30 pb)
*
*
— Need powerful ~/jet separation
(0(10%))
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Events / 2 GeV
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0.12] ATLAS Simulation ® Unconverted central |
F high p_, ]

* FWHM = 3.2 GeV 3
| | © Converted rest

0.08F- my = 125 GeV @) lowpy B
[ iseaTev T FWHM= 4.4 Gev '
5§ | ]

4

0.06]

A H-yy
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0.04f~
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[[1] Phys. Lett. B 716 (2012)] ™ [GeV]
CMS preliminary + Data
Vs=8TevL=53fb " [ 2prompty
[__] 1 prompty 1 fakey
[ 2fakey

[ preli-Yan
[ Horr (125 Gev) x5

L i | I L L 3
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[[2] CMS-PAS-HIG-12-015] My (GeV)
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H — ~~: Mass Reconstruction

> FrrrrrrrrrrrrorT T TTrTrr g
2 (1 — & 1agal SMS Preiminary L N
m77 = 2E1E~)(1 COSs a) g g \II;;QTWV‘ | — MC smeare
£ 12000 -
Z — etTe~ usedto . 1000~ [21 9
@ derive energy calibration and resolution o E
corrections = ]
. . . . . 400~ 1
@ determine trigger, identification and ol E
isolation efficiencies R T rntransa
95 8o £ %0 05 100 105
) M,, (GeVic?)
Photon angle measurement to improve mass _ i
resolution R = i
H H . . 0.1 —— Calopointin my=125GeV 7
@ ATLAS Longitudinal segmentation of T to-stev
calorimeter, conversion vertices, tracking 2 oo ]
information 004
@ CMS Tracking information, p balance o0zt ]
between tracks and photons, conversion S E 120 125 Ta R TR 130 oo
vertices m, GeV]

Angular contribution to mass resolution negligible
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H — ~~: Event Categories

Separating events according to resolution and ; oz
S/B increases sensitivity f;

@ Separate out events with VBF-like 2 s
signature: two jets with large angular 8 o
separation B ost

* Dijet category contains ~70-80% VBF o

events and has efficiency of ~25-30% for

[ ATLAS
Fys=7Tev

0_2;_[ Ldt=481b"

(1]

T T
—+- 2011 Data

n 1
et |
Yr+yj Uncertainty -
7 Uncentaint ]
— ggF m =125 GeV |
— VBF m, =125 GeV ]

VBF events (ATLAS)

Classify remaining events

@ ATLAS Photon direction, photon
conversion status, diphoton pr

@ CMS Boosted decision tree based on
photon momentum and direction, r
diphoton opening angle, mass resolution, 002}
photon identification 0.0_01:

o
o
@

T

fraction of events/0.04
o
S
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— MC Background

B goh 124GeV
— vbf 124GeV
= wzh 124GeV
B th 124GeV

0.0

CMS Preliminary
Simulation

0.5 1.0
di-photon MVA output
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H — ~~: 2-Jets Candidate

A I LA S Run Number: 204769, Event Number: 24947130
- Date: 2012-06-10 08:17:12 UTC

EXPERIMENT
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H

— ~~: Mass Spectra

CMS Vs=7TeV,L=51fb"\s=8TeV,L=53fb"
e

r T r T T >
> E =
© = 3 [0l L >
O 3500F ATLAS ¢ Daa — O] L ] Unweighted
o E — Sig+BkgFit (n=1265Gev) 3 0 [ 01500
& 3000 H — ~1500 <
< E - e, Bkg (4th order polynomial) 3 - \ @
2 P 1] ERE &
E 3 2
2000F- = s (1000
1500F- < Wo00
E 3 el L
1000~ =7 TeV, [Lat=4 81" - %
5005 15-8 TeV, [Ldt=5.91b" Hoyy 3 o [
E 3 o [ ¢ Data
@ 200E + + + + + 2 2 500F s Fi
= E —~ | e B Fit Component
o 100E = o r .
0 Piieby J\u“. o b 4b b= + | Eto
2 0 i ? * 0 20
51007+ T T+' TEd L] E g’ o-.\l L1 | ]
T pook I 110 120 130 140 150
100 110 120 130 140 150 160 "‘8 (GeV)
m,, [GeV] [[3] Phys. Lett. B 716 (2012)]

Choice of background parametrization adjusted per category to limit size
of potential biases to <20% of fitted signal yield uncertainty

Chosen parametrizations: polynomials of different order, exponential
(ATLAS), exponential of second order polynomial (ATLAS)
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: Compatibility with Background

o

MS

=

CMS Preliminary
Vs=7TeV,L=511b" [3]
(s=8TeV,L=531b"

F Interpretation Requires LEE

Local p-value

. B LR m_é \/ -\3\\\ /:r \V ! To
wp A I i W 0§ =N
10°E Data 2011, ¥s=7 TeV, | Lot = 4.8 fb "3 107 BT ey \ ____.v/ =5

,A; SM H-vy Data 2012, \s:ETeVJLd(:SS!bi § T anert
10 E g ’ EP 10°F \ / Observed (Asymptotic) 130
10° ;* 0 Observed p, 201142012 (i zs%l é § \ / ----- 1x SM Higgs Expected (Asimov)
10'5?—OZZZZZZiZILIZfZEii! —‘ 10*% \/ :::::::::‘m: lae
10715 T20 725 130 185 140 145 150 BT T B R R 7T R TR T

my [GeV] my (GeV)
Observed significance 4.50 Observed significance 4.10
Expected significance 2.40 Expected significance 2.8¢0

at 126.5 GeV at 125 GeV

SM Higgs boson excluded on either side of the excess

Kerstin Tackmann (DESY) Higgs — Experimental Status and Perspectives Dec 3, 2012 13/34



H — ZZ — ¢¢6¢: The Golden

> 0.12F T
8 ATLAS
g 0.1 Simulation
~ ® m,=130GeV
Signature Soogl St
HoZZ">4p (\s=8TeV)
@ 2 pairs of oppositely charged, same flavor 008 vous ooy
leptons (down to 5 GeV) 0.04 racton oo ot 19 ]
@ One or both pairs compatible with Z — £+£~ oo2f ]
I d

gO -53 160 110 120 130 1;10 150
[1] m, [GeV]
@ Very clean channel, with excellent mass

. ?30'08’ ATLAS T
resolution o,,,, < 2GeV (4pu) to ~ 2.5 GeV 120,07} Simulation
(4e) (at 130 GeV) Joos 2R
0.05 HZZ" >4 (1s =8 TeV)
0.04 128.35 + 0.07) GeV
@ Important: good lepton (e and ) 03] 0~ Ga6-0mm Cov
reconstruction and identification down to low 002 ' ¥
momenta 0.01- with Z mass constraint ‘
30 90 100 110 120 1:‘30 140 150

m; [GeV]
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H — ZZ — ¢¢42: Background Estimation

e+ pp

@ No isolation and impact parameter significance

requirement on subleading p pair
@ Zbb and tt clearly separated, components

determined by fit

@ Cross check with e® uF u®puT (for tt)

20 + ee Main contribution: Z+jets (fakes, ~

conversions, heavy flavor)

@ Transition radiation

@ Hits in innermost Pixel layer
@ Energy fraction in first calo layer
@ Containment of shower in ¢

—

Extract background from control regions with

relaxed identification on subleading e pair and
extrapolate to signal region

Kerstin Tackmann (DESY)
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H — ZZ — ¢££2: Angular Analysis @ CMS

Spin 0 particle implies certain decay angle dis-
PRD81, 075022(2010) , tributions
Z

@ Kinematics fully described by 2 invariant
masses and 5 angles

p @ Kinematic discriminant

@ -1
1
KD — Peig _ Prg (1115 11, Q|itag)
Peig + Prig Py, 1z, Qimyg)
A = {0, ®1,01,0,, b}
CMS preliminary  5=7ToV, L =511 fs=8TeV. L= 122 1"
3 1
X

0.8
0.8
; 0.7
«— data with oe
background 05

0.4

data with signal — 93
0.2

—~ 2 [[4] CMS-PAS-HIG-12-041] %"

0 120 130 140 150 160 170 180
m,, (GeV)

0 120 130 140 150 160 170 180

m,, (GeV)
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H — ZZ — ¢£0e: Spectra and Event Counts

* Data

[ Background Z+jets, ff

30F — Signal (m, =125 GeV)
[ Signal (mH=150 GeV)

25 mm Signal (mH=190 GeV)
2y Syst.Unc.

Events/5 GeV

B Background 22" ATLAS

Hozz" 41

CMS preliminary

N5=7TeV,L=5.1M"Vs=8TeV,L = 122"

25T \

Events / 3 GeV
N
o

T T T il
* Data 9

.Z*X
|:|Z'y', 2z ]
[4] [me126Gev |

5
0 O Toe T 0 160 180
100 150 200 m, [Ge\zliso m,, (GeV)
Expected signal/background and observed events in
my = 125 + 5 GeV
Signal zz™ Z+jets | Observed
4u 21+0.3 | 112+ 005 |0.13+0.04 6
2e2u/2p2e (23403 (080005 | 1.3+0.2 5
4e 09+01 (044+004 | 11+02 2
Total 53+08 | 24:01 25:04 13
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H — ZZ — ¢¢¢¢ Candidate

@ATLAS
EXPERIMENT
th //atlas.ch

: 205113
E ent: 12611816

Da t e: 2012-06-18
Time: 11:07:47 CEST
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H — ZZ — ¢¢£2: Compatibility with Bkgd

o L L e

o I
— 10%} — Obs. combined ATLAS E
[ — Exp. combined [1] ) E
8 v H- 227 41 3
~~~~~~~ Exp. 2011 _ . = =

10 B 2011 (s=7 TeV:[Ldt =4.8 f E
,,,,,, Exp. 2012 \s=8 TeV:[LdI =5.81fb"]

Aemnid 40
sl e b b i

] [
10110 120 130 140 150 160 170 180
my [GeV]

Observed local significance at
125 GeV: 3.60

Exptected local significance at
125 GeV: 2.70

local p-value

107

1 CMS preliminary  (3=7TeV L=51f" s=8TeV,L=1227"

rlo by Lo B b L Lol L
110 120 130 140 150 160 170 180

=
pe!
K
i

m, [GeV]

Observed local significance at

126 GeV: 4.50
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H — WW — fvér: The Abundant

@ Most sensitive channel in a wide 14000 ATLAS Preliminary g o & oo™
Vs=8TeV,[Ldt=130fb" [Ju [ SndeTop
mass range Howw seivey O B
my ~ (130 — 180) GeV P ]
Signature E
@ 2 oppositely charged leptons E
@ Large missing Er ] s E
o 2 7 6 8 10
Njels

, [[5] ATLAS-CONF-2012-158]
@ Challenge: poor mass resolution due to 2v

— Transverse mass mr = +/(EY + Emiss)2 — |ptf | pmiss|2
* ATLAS Fitto mr
* CMS 2d shape in m and my, for 0, 1 jets, OF leptons and counting in mr
otherwise
@ Classify events by number of jets (jets matched to hard interaction primary vertex to
suppress pileup)
* 0 jets dominated by W W bkgd, sensitive to gg — H
* 142 jets dominated by top background
* 2 jets selection to isolate VBF production
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H — WW — ¢vlv: Backgrounds

Control of large backgrounds crucial:
suppressed by selection and measured in data

control regions

@ SM WW suppressed by topological cuts
(meg, A¢ll, mT). For low m g
constrained from signal free region with
modified topological selection.

@ W +jets suppressed by lepton selection

(isolated, opposite sign). Estimated from
region enriched in fake leptons.

@ Drell-Yan suppressed by large ERiss, Z
veto. Estimated from Z peak.

° suppressed by b-jet veto and
controlled by categorization into jet bins.

s
;f

w /S
iy,

7 spin 1

/Iésbn 112

7 w”
v
/ spin 172

Events / 10 GeV

Estimated from b-tagged events.

Kerstin Tackmann (DESY)
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T T T T T E
ATLAS Preliminary g oo Z00m0e 3
Vs=8TeV, [ Ldt=13.0 fb"
HoWW ! Sevpviuvey (1 jet)

¢ [ SinglaTop
B Zejets [ Weets

[ w2z

Wiy

200 250 300
mr [GeV]
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WW — evuv Candidate @ ATLAS

A EXPERIMENT

Run Number: 204026, Event Number: 33133446
Date: 2012-05-28 07:23:47 CEST
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H — WW — Llvév: Results

- o 25
o 1 O [ cMmsPreliminary e scte R
E] 10: rAT"AS Prel\mlnary 3 = [ L=ssw'@ T:I)rL=I2.| '8 TeV) —o— ::-m: ]
§ E Howw! —iEVHW'I-WeV (01 jets) 1 8 L HoWW-212v 0//2:et — Injectionm =125 GeV |
§=8TeV: [Ldt =13 10" E ‘E 20~ [ tjection to (sta) |
3 o)) L [ mniection= 20 (stat) 4
E = ]
(2 |- 4
i ]
]
- ]
100 200 300 400 500 600
ATLAS (8 TeV only)
L my [GeV]
2.60 (1.90) obs (exp) significance [[6] CMS-PAS-HIG-12-042]

CMS
3.10 (4.10) obs (exp) significance
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H — 11

Events classified by

@ 7 decay mode (2 leptonic,
leptonic+hadronic, 2 hadronic

Signature
@ Electron and/or muon

@ Hadronically reconstructed m,a4q 7)
@ Missing Er @ Jet content (0, 1, 2 jets) and
kinematics

Mass reconstruction possible due to collinearity of +

decay products, resolution O(15 — 20%) Include categories

> T T T T CMS,\s=7TeV,L=46 ' All channels .
g 250 covaurpufh2ienvery o 20 ' Teinhes]  targetting
2 — 5xH(125)tc & 18f E observed
3 - = 6F [ o E ;
20 —
2 oo : °F =R @ VBF production
] r I fF:single-top E 14 [ multjets .
LS mraoes | 2 12F ooy @ VH production
Bkg. uncert. 10 B
10 [ra-asw ] 8 @ Good mass
\s=7TeV .
S Preiminary resolution
5[ . 4 .
2 * Boosted objects
0 0
0 40 80 120 160 200 240 ) 100 200 300

Collinear mass m,, [GeV]

[[7] ATLAS-CONF-2012-160] [[8] CMS-PAS-HIG-12:043]
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H — 77: Backgrounds and Results

Main backgrounds
@ Z — 771 shape from embedding MC  into data Z — uu and using MC
@ Z — 0 (+ jets) from corrected MC
@ QCD and W +jets same-sign events and loosened selection

50CMS,PreIiminary,H—mr,L=17fb" s 87— T
5 F L oremed | T E ¢ | How ATLAS Preliminary ]
L asE Zx::{:d 3 B 7 - ObservedcCL, [Ldt=461b" 1s=7TeV 4
E— E s 3 ]
c ok + 15 expected E § o = Expectech,de1=13.0fb,ts=8TeV;
,‘.._: F [+ 20 expected [E] = F [J+2c [7]
E 35¢ 5 M=t
£ VF 3 [
o 30F 5
* g4 E
8 o L
3F E
2k E
: 1 E
0.5 e [ 1
E 3 oT | IR A P B n PRI n I}
0.0 ———— L L 100 110 120 130 140 150
110 120 130 140
m, [GeV] m,, [GeV]

CMS Observed limit 1.66x SM at ATLAS Observed limit 1.9x SM at
125 GeV (expected limit 1.05x SM) 125 GeV (expected limit 1.1 x SM)

Kerstin Tackmann (DESY) Higgs — Experimental Status and Perspectives Dec 3, 2012 25/34



H — bb: The Unexpected?
@ H — bbdrowned in QCD backgrounds

Signature
@ 2 b-tagged jets

Feasible for Higgs produced in association
wWithW — bv, Z — b4, Z — vv

Bins in pyy*Z to exploit boosted topology

Events/10 GeV

[[9] ATLAS-CONF-2012-161]

ETT A
ETATLAS Preliminary
E I Ldt=13.015", (s=8TeV
2 Lepton 243 Jets, pZ < 50 GeV

20 40 60 80 100 120 140 160 180 200 220 240

@ Lepton(s) (W — fv, Z — £8) neleed
o S L B L NI BN &
[P 0 L imi ® Data i
@ Missing Er (W — fv, Z — vv) 2 o %l\ille:\r/:aLllinsl-gzry o st e
% P fs=8Tev,L= lE'lfbrl g\hﬁ\é uncert. (stat.) |
g GO;ppaVH;Habb B
@ Shape analysis of m; T
CMS Boosted decision tree ( 20% 40/~ -
improvement over cut-based analysis) +
@ Main backgrounds estimated from data -+ +
(W/Z+jets, WW,, tt) of . + T:
e Use SM W Z and ZZ with Z — bb to _ZG?W‘"m_m_mf”‘;
H H 100 200
validate analysis [[10] CMS-PAS-HIG-12-044] My [GeV]
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H — bb: Results

Dﬁ CMS Prellminary . T T L obearwed H T — T T o e
5 EZ ; ?x t = iz'bl o o~ CLH125 injected % [ ATLAS Preliminary \s=7TeV, J Ldt=47" -
5=8TeV,L=12. --e- CL. Expected F q
5 y < [ —e— Observed (CLs) =
= VH(bb), combined CL Expected * 1. = 5 = _ 1
£ (ob). combine [10] = chsgmeniezse S e Expected (CLs)  '5=8TeV. I Ldt=13.0f" 4
E = F - . ]
= [ Em:to VH(bB), combined ]
3 £ 4O [ =
o i E
g s f ]
= o 3 ,
o~ L 4
2 F 1
2 2 7
[Te)
® F 1
‘ ‘ ‘ ‘ 1 g
110 115 120 125 130 135 L ]
my [GeV] oL 1 1 1 11
1 115 120 125 130

o

CMS 2.20 @ 125 GeV ey

Expected 2.10
e ATLAS 1.8xSM @ 125 GeV

CMSP:%TW o Expected 1.9x SM
ZHEB) @ Signal strength in subchannels as
expected
ZW)H(EE) _
@ Searches for H — bb produced in
WinHO) association with top quarks, current
! : sensitivity about 4 — 5x SM at 125 GeV

2 4 6
Best fit 0/0,
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Combination: Compatibility with Background

CMS
ATLAS
CME Preliminary |5 -7 TeW, L-5.1fb" \s-8TeV, L1221
o T ‘ E ERll e s —— s e
T L ATLASJ 2011-2012 o 3 s B \Q-{k,\\ A7 N\
o E Vs=7TeV: |Ldt=46-481b" ---- Exp. 3 - L 7 S~
- g is=8TeV: |Ldt=58591" [1] Mo E (—2-1 o’ Yé o
1k 2 06 Q AT =56
10°E \ 25 S F - 7
102 e 10
i N— 3= L .
10% B \ = 5 \/
10 \\ / =% F b 70
10°F 3 13 | [— Combined ot
12’;;: \/‘ :; = 10 L--- Ex;\ Tur de :S " [3] D
10°F 5 60 F—:—bb 1°
10 e =AW .
110 115 120 125 130 135 140 145 150 =iz e e
my [GeV] 110 115 120 125 130 135 140 145

Observed local significance at

126.5 GeV: 5.90

Exptected local significance at

126.5 GeV: 4.90

Kerstin Tackmann (DESY)

my, (GeV)

Observed local significance at

~ 126 GeV: 6.90

Exptected local significance at

~ 126 GeV: 7.80
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Now that we saw something, does it look like a Higgs?J

Kerstin Tackmann (DESY) Higgs — Experimental Status and Perspectives Dec 3, 2012 29/34



T | T T T
ATLAS Preliminary
W,ZH — bb

Ne=7TaV. [Lat=47 1" .

Ne=8TeV [Lat= 131"

Ho
V=7 TeV. [Lat= 46"

\e=aTel [Lat= 131"

H—ww'” > iy

Ns=aTe: [Lat=13m"

H—yy

am 7Tl }Lm=asm‘
Ys=8TeV: int:SQh‘
Hozz" S al
Vi= 7TV, }meem‘
Ys=8TeV: |Lot=58"

my, = 126 GeV

Combined L=13%£03
Y PRI
E=8Tev |Lat=58-13

——

1

0

+1

[[11] ATLAS-CONF-2012-162]
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Signal strength (u)

Looking at the Signal Strength

Signal strength in the different decay channels

H — bb

H— 1t

H—py

H— WwW

H— ZZ

] 0.5

s=7TeV,L= 51f' {s=8TeV,L=122f%"

GCMS Preliminary m, = 125.8 GeV

1.5 2 25
Best fit o/o,,
[[12] CMS-PAS-HIG-12-045]

H — ZZ,H — ~vyand H — WW are the most sensitive
In agreement with SM within present uncertainties
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Looking at Production Modes

@ Sensitivity to production modes in

H — ~~ from separation into

categories

@ gg — H and ttH scale with ttH

Separate Higgs couplings into

vectorial and fermionic couplings

CMS Preliminary Ye=7TeV, L=51f" [s=8TeV, L=1221"

COUp|Ing g il SM Higgs ‘. Fermiophobic ¢ Bkg. only
@ VBF and VH scale with :
WW H/ZZ H coupling £ "
Sis-
g% 1‘5 ATLAS F"relimina‘ry " 2011 + 2012 Data E
ﬁ 10 (5= 7Tev: [Lat= 481" Hoyy - N B
T [ ys=8TeV: [Ldt=591b" ] i
3 Foo + Standard Model ~ —|
g Foo * Bestfit
= e —68% CL . L A
o . --95% CL E 05+ ——— 5
[ - ¥
4 A
of . L
E o o
o~ | 0
F B K (scaling of veck:rboson couphngs)
A [[14] CMSPASHIG-12-045]
[[13] ATLAS-CONF-2012-127] Hooryune * BBy Consistent with SM

Consistent with SM within ~ 1.50

Kerstin Tackmann (DESY)
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Looking at the Spin/CP

CMS Preliminary WE=TTeV, L=5.051 b Vs =8TeV. L= 1221 f"'
[ R I o o o R A R R R B AR BN

o L | | U

@ Angular distributions in o | H swo. .
H — ZZ — 4¢ sensitive to spin E 5000~ ﬂ E
and CP g I [] ps.0- | ]
e . . & s0of- 3

@ Compatibility with certain o [ — Cwsda J 1
hypothesis (here 0 vs 07) L aonl [ , E
assessed with likelihood tests E i L ]

@ Separation between hypotheses & 2000 L .
~ 20 C II ]

@ Data consistent with 01 (0.60) 1000 E 1' 3
@ Not very good consistency with b o [UEERe |
0~ (2.50.) -15 -10 -5 0 5 10 15
2xIn(L /Lsy)

@ Could also test for consistency with 2+

@ Angular distributions in H — vy and H — WW — 2£2v can also be
used
Kerstin Tackmann (DESY)
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Conclusions

@ Both ATLAS and CMS observe a narrow resonance around
125 — 126 GeV in the SM Higgs searches

@ Main contributions from high-resolution channels H — ~~ and
H — ZZ — 4¢ and from H — WW — fuvlv

@ Fermionic decays H — bb and H — T consistent with SM Higgs, but
also with background fluctuation.

@ (So far) observations are consistent with SM Higgs boson

@ Dedicated searches in high-mass region (H — ZZ — £lvv,
H — ZZ — qq, H — WW — frqq) do not see any excess and
exclude SM Higgs between 273 GeV and 600 GeV
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Outlook and Perspectives

IS thlS a (SM) nggso ATLAS Preliminary (Simulation)
o Better determination of couplings to different == "™V Le=e00 i JLat-cono
vectors and fermions Houy
* For mass of ~ 125 GeV, decays to both ttH, Hs ' ||
gauge bosons and heavy leptons accessible!  verH- N
@ Determine spin and CP Ho 22
* Spin 1 already excluded from observation of ~ VBRH—WW i
~~ decay H—ww ..._
* Possible admixture between CP even and odd =77 i
— First measurements with the 7 — 8 TeV data, \f;';:jf, ]
to be followed up with the 13 — 14 TeV data Hoyy (4] ]
starting from 2015 Hosyy
@ Look for rare decay modes (H — Z~, 04 05 08

[[15] ATL- PHYS-PUB-2012- 004]
I.L

H — pp)
@ Measurement of trilinear Higgs coupling will

. N . 300 fb~! 3000 fb™"
need high luminosity after LHC lumi upgrade | 30% (5.6%) | 19% 4.5%)
(3ab™ 1) or ILC 8.9% (10%) | 3.6% (5.9%)
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