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INPUTS
Gr = (1.1663788+0.0000007) x 10° GeV

ot = 137.035999084 + 0.000000051 | «'(M?) = 128.95+005
M, = (91.1875 +0.0021) GeV

- g_-—"
MZ sin26, = ——o “ a-
J2 G, Moy
M g’ <
-2 W V.
sin“g, =1-— Gp ~— Ve
VE My

My, =80.94 GeV  (79.96) [ Exp: 80.399 + 0.023]
sin“q,, = 0.212 (0.231)
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LgmeAﬁ VACUUM <

The Photon Couplesto Virtual ff Pairs

Vacuum Polarized Dielectric Medium

Z@u#»Nu%»r@

ot = a(m?)? = 137.035999084 (51) ; « (M2)™ = 128.95+0.05
(171" and (0 contributions included )
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B : ’ ’ s’ —sing. cosd, ) | s
V| U .
J
W™ -1,
Br(W™—17) = ( ) o1 11.1%
r'(W-—all) 3+ 2N,
as(M5) _ _ 0
QCD: Ne 1+ =—=—L2 ~ 3115 Br(W™—1"%) ~ 10.8%
Experiment: Br(W™- —e %) = (10.65+0.17)%
Br(W™ — 4 v,) = (10.59+0.15)%

Br(W™ > 7, ) = (11.44+0.22)%

Universal WIly, Couplings
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f
| _ F(Z—)in\:is_ible) _ N, F(Z—>V|17|) =N, 2 2 = 1.955 N,
Iy Z -1 F(Z—)I*I‘) (1—4Sin26(,\,) +1
(1.989)
Experiment:
Linv _ 5,942 + 0,016 N, =304 (299

1_‘II
N, = 2.9840 + 0.0082
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Z Peak (s = M3)

127 I, T _
R . Ty =[(@Z—>fT)
M; I3
3 . . Pol 3
AFB (5) — Z 7De 7Df , APoI (S) — 7Df , AFB (S) = Z 7De
o, — 0 3
ALR(S) = — - = -F : ALFE(S) =-——h
o, + 0oy 4
. . AE:" . _
Final Polarization & =-A; = 5 5> Only Available for =%
ve|” +a]
v | :% —1+4sin’d < 1 R Sensitive to Higher-Order Corrections
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Higher-Order

Corrections

Sensitive to Heavier Particles: TOP , HIGGS
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Evidence of Electroweak Corrections

LEPEWWG
O 233 July 2010

1 | I T T T T T T [ T T T |
tl m=173.3+1.1 GeV [] m=172.7+ 2.9 GeV
m,= 114..1000 GeV 1 ] ..My=114...1000 GeV

68% CL
-0.503 -0.502  -0.501 -0.5

-0.041
9al
a(M3)™ =128.95 + 0.05

Low Values of M, Preferred
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R, =I'(Z — bb)/T'(Z — hadrons)

0.217
RO
b
Bernabéu-Pich-Santamaria 1988
Measurement
] Ad® = 0.02758 + 0.00035

o= 0.118 £ 0.003
- m,=114...1000 GeV

LEPEWWG

68% CL

95% CL
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LEPEWWG

July 2010
T

' T
1 —LEP2 and Tevatron (prel.)

--- LEP1 and SLD
68% CL

m, = (173.3+1.1) GeV

July 2010

— High Q° except m,
68% CL

Exclgded _

m, (Tevatron)

10 10°
m, [GeV]

(CDF + DO)
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July 2010 m =158 GeV

Limit

Tevatron

®) _ -
Aty g = Exclusion

t i —0.02758+0.00035 f : : ; 20Expected -
L% - 0.027490.00012 [f § |

% % eer incl. low Q2 data

March 7, 2011

150 160 170 180 190 200
my; (GeV/c™)

Preliminary

M,, € [158,173] excluded (95% CL)

114.4 GeV < M, < 158 GeV (95% CL)
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LHC HIGGS XS WG 2010
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Branching ratios

200 300

Interaction proportional
to mass (M, , M, m,)

The Higgs decays into the
heaviest possible particles

EW SSB

Searching for
the HIGGS

Total Decay Width

LHC HIGGS XS WG 2010
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1) H-obb, Z>qq

2) H>t't7, Z—>qq
H—>bb, Ho>r'r

3) Hobb, Zovi

4) H-obb, Zoee ,utu

SM )2
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) ol

g g fusion W, Z bremsstrahlung

t T fusion
WW, ZZ fusion

F. Maltoni

SM Higgs production SM Higgs production
T ‘ T

= ‘ T T B
1.96 TeV TeVII 14 TeV LHC

qq — Zh
gg.qq — tth

gb — qth

TeV4LHC Higgs working group N qq — Zh
< TeV4LHC Higgs working group ‘
! 1 L ! | I 1 1

100 120 100 200 300
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\s=7 TeV \s= 14 TeV
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LHC HIGGS XS WG 2010
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arXiv:1103.3233

L <7.1fbl (CDF), 8.2fbl (DO) H > WHW-

Tevatron Run II Preliminary, L < 8.2 fb!
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SM Higgs Search Channels

I
.6 1 ENB T | T | | T | T E §
= C 12
™ L <
o i ZZ 2
.E - 43 Channels included Higgs mass range
3 3 used in analyses (GeV)
g 10 11T ag Y
© ?4 Y 115-150
[se N VBF H> 1t 115-145
Y VH, H->bb (highly boosted) 115-125
B ] VH, H>WW-lvij 130-200
102k __ H>WW-212v + 0/1 jets 120-600
§ § VBF HSWW-212v 130-500
- - H>ZZ>4 120-600
i ] H>ZZ>212v 200-600
, H>ZZ>212b 300-600
107700 200 300 500 1000
M, [GeV]

Channels with H = yy, H =2 11, H=> WW?¥*, H = ZZ* are all used for the search

H = yy and H = ZZ* = 48 are the channels where mass can be measured with ~1% res.
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SM Higgs Search Strategies - Examples

| — |
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V Z/./rr 7
D H D P H. p p p

H
—» ) —
@ " /7 ./Z
. +
/ e
ﬁ v e
| H=ZZse'ee'e my, = 130 GeVic® - .
8000 H ® B cms ¥ m, - 180 GeVic? 2 H— 77 — ff JJ
T a q‘n" - m,, = 170 GeVic’ o
= é 20— ZZ' +1i+Zbb E 5
S 7000 - [ = B — Signal
= 2 | & Bkgd
[ o - - g
B S 15~ % 4t
E 6000 |- Higgs signal g [ g 3
bl - -
2 £ =
L 5000 w o r - 2
@ - [0}
[~ 5(— P
] i c 1
> - @ B
W 4000 > l_'
0_ M s P e ' S T | L I_Il_lu r |
| . | . 100 110 120 130 140 150 160 17'}1‘!4:(81!39\’;'&? 200 200 600 1000 1400 1800

H (150 GeV) — Z°Z%" — 4p

2/2/2




=

DCD
~=
)
-
o
=
E
-
—
@)
32
Lo
(@)

10°

10?

10

10"

a
ATLAS Preliminary

= PE
- —e— Observed PCL Ldt =35 pb .
. Expected PCL Ns=7TeV -
= B - 1o —=— Observed CLs =
- [d+20 - - - Expected CLs |

- ——— -———

R EEEEE s s EEEE s s s EE .

Tevatron <L>=5.9 f5'

—=— Observed CLs 4— Tevatr_on
- - - Expected CLs Exclusion
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= At Mp=160 GeV

— ATLAS excludes 2.1xosm (obs) and 2.7xosm(exp) CLs
— CMS excludes 2.1xosm (0obs) and 3.0xosm(exp) bayesian
= Neither experiment excludes any Mu in the Standard Model
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CMS, Ns=7TeV.L =36pb ]
n
upper limit, Observed
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e
O R R

100 200 300 400 500 600
Higgs boson mass [GeV/c?]

= Assuming a heavy 4" generation CMS excludes a Higgs with 144 GeV<Mn<207 GeV

K. Nikolopoulos

Higgs Searches with ATLAS and CMS

NATIONAL LABORATORY 1']
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SM Higgs Search Performance at 7 TeV
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9,19, |
B, ,e 7,/7. | 1.0007+0.0022
U ./T.5, | 0992+0.004
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The Standard Model
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Tevatron 95‘3@ CL

Theory uncertainty
— Fit including theory errors
---- Fit excluding theory errors
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CDF Run Il Preliminary HW*W’ Search, L = 7.1 fb™
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Higgs boson prospects for the (near) future
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With ~1 fb-1 for EPS and 2 fb-! by end of summer
for each experiment

=Sensitive to SM Higgs boson cross sections this summer!
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If SM Higgs is not Nature’s choice
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=8 H->"WW
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- N e b . . .
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i f L dt=1 fb" e | BUT upward fluctuations may be observed!
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K. Nikolopoulos Higgs Searches with ATLAS and CMS May 4t 2011  BROOKHRVEN o6
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