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= SM nggs productlon at LHC
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Gluon fusion (gg-> H) is the dominant production mechanism at LHC.
Irreducible backgrounds in H > WW, ZZ, vy are from qq annihilation. Signal to Noise
better than at Tevatron except in VH. VBF and VH also very useful at LHC
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* Analyses presented her

mpy range Lumi sub- My reso-
(GeV/c?) (b~1) channels '

H — vy 110 — 150 4.7

H— 11 110 — 145 4.6

H — bb 110 — 135 4.7

H— WW — lviv 110 — 600 4.6

H—Z7Z — 4¢ 110 — 600 4.7

H— Z7Z — 2021 190 — 600 4.7

H—Z7Z — 202v 250 — 600 4.6

130 — 164

H — ZZ — 2(2q { 00 —cqn 46

Channel

All 8 analyses yielded a preliminary result to be shown today,
and contributed to the CMS combination documented in HIG-011-32.
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Tevatron exclusion (95%CL):
100 < my, < 109 GeV

156 < m,< 177 GeV

First ATLAS+CMS combination: based on data recorded until end August 2011:
up to ~2.3 fb! per experiment

Excluded 95% CL : 141-476 GeV

Excluded 99% CL : 146-443 GeV (except ~222, 238-248, ~295 GeV)
Expected 95% CL : 124-520 GeV -> max deviation from background-only: ~ 3a (m,~144 GeV)
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Excluded at 95% CL
131 <m,< 453 GeV, except 237-251 GeV
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Higgs is excluded in 127-543 GeV mass region

= Freshly squeezed EWK plw
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Micro-summary of present Higgs searches in ATLAS

Channel

m, range
(GeV)

Int. lumi
fb!

Main
backgrounds

Number of
signal events
after cuts

Expected
0/Ogp
sensitivity

H-> vy

110-150

49

YY. YJ. J]

~70

1.6-2

H-> 1Tt > ll+v
H> 1T 2 T,y

W/ZH - bbl(l)

110-140

100-150

110-130

1.1
1.1

1.1

Z-> 1T, top
Z> 1T

W/Z+jets, top

~0.8
~10

~6

30-60
10-25

15-25

H->WW0O- |viv

H->zz® > 4l

110-300

110-600

2.1

438

WW, top, Z+jet

ZZ*, top, Zbb

~20 (130 GeV)

~2.5 (130 GeV)

~0.3

~1.5

0.3-8

0.7-10

H> ZZ > Il w

H> ZZ > |l qq

H-> WW = Ivqq

200-600

200-600

240-600

2.1
2.1

1.1

ZZ, top, Z+)jets

Z+jets, top

W+jets, top,jets

~20 (400 GeV)

2-20 (400 GeV

~0.3

) 0.05-0.5

~45 (400 GeV)

10-3

0.8-4

2-6
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We observe an excess of events around mH~ 126 GeV:
local significance 3.6 o, with contributions from the

H-> vy (2.8 o), H> Z2Z* > 41 (2.1 ), H> WW(*) 2> Iviv (1.4 o)
the global significance (taking into account Look-Elsewhere-Effect) is ~2.3 o
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Simple final state: two high-p- isolated photons
E; (vy. v,) > 40, 25 GeV

Main background: yy continuum (irreducible, smooth, ..)
Events divided into 9 categories based on n-photon (e.g. central, rest, ...),
converted/unconverted, p;" perpendicular to yy thrust axis

~70 signal events expected in 4.9 fb! after all selections for m,=125 GeV
~ 3000 background events in signal mass window > S/B ~ 0.02




2% H-> vyy: data and exclusion limitSi
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Y A lot of studies on the background fit
5xH(120GeV) T T model. Is the structure/shape of the
o A O, observed limit due to the chosen
900 120 140 160 180 background model? No — this has been

m,. (GeWc2) shown to not be the case.

200

Using 5" order polynomial fit to background: some loss in sensitivity but negligible bias.
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Summaries

N UcknioyeHo cywecTtBoBaHue Xurrc-6o3oHa ¢ maccomn 127 — 600 MaB

| We observe an excess of events around mH~ 126 GeV:
Local significance 3.6 o
'\ Global significance ~2.30

\\\ \ CMS
\ e :

NN \\ f—
| We are not able to exclude the presence of the SM Higgs below 127 GeV
| since we observe a modest excess of the events between 115 and 127 GeV
- The excess is most compatible with a SM Higgs in the vicinity of 124 GeV and below

But the statistical significance is not large enough to say anything conclusive.

Local significance 2.60
\

Iobal significance 1.90
k NS \ \\\“;\‘;\\ \\:
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