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LHC 2011 Run

¢ About 5 fb-1 collected by each experiment in
2011
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Day in 2011

¢ many improvements on LHC allowed to reach
instantaneous luminosity in excess of 31033
cm? s
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Projected (2010) sensitivity with 5/fb

¢ With this statistics the Higgs boson can be
excluded in the whole range, if it does not

exists. ATLAS has very similar projections
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¢ Or >3 o evidence above 120 GeV...
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ty --> High pileup
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ATLAS Online 2011, \s=7 TeV
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reconstruction of physics objects (in particular

ETmiss, soft jets, ..)
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Higgs production

(a) gg — H (b) VBF (c)VH (d) 7H
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Key SM Background processes
AT LHC

o(pb) Vs =7 Tev
30000 ~ W + jets 180 7 ff 165 pb approx. NLO
W — (v 160 _/.

25000
20000 r+ X
han)
15000 63 pb NLO
tW WW-
10000 106pb  43pb
+X W7
5000 - (s-chan) 18 pb ZZ

4.6 pb

59 pb

V. Sharma
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SM processes are all "well measured”

CMS

Q : é :
Q : : :
T - i W 5 : L. s 95%CL limit
210° = ATLAS Preliminary 10° ! 0 -7
T E 1 o L : | Q CMS measurement (stat®sysl)
6 . I L dt =0.035 - 1.04 fb © 521 J O i — theory prediction
ok wrTY L
- Theory 9 A T
- = Data 2010 (~35 pb’) 0 L O P22 Wy | | |
107 © Data 2011 (% 10°E! >3 o Zy
E ; e 0.7 fb”! g E -Q->4 23] : : : E E
L P o 8 ki 2 ow, o WL
% T I e T
: = owl | s FF T T B
10 T = 10 | S S Y 7 A
= % O ; - I : : \ :
W z Wy zy i t ww I owz Tz 3 ; EX > 30 GeV . E;>10GeV | § ; é 772
O - jet : : : : : :
O 1 ' | n}' | < 24 ' \R({,l) >0.7 ' '
N : : ! . :
Q : : | | :
10'L-! 36 pb” C3%pb’ 1 11 1T
JHEP10(2011)132 PLB701(2011)535 CMS-PAS-EWK-11-010  CMS-PASHIG-11-015
CMS-PAS-EWK-10-012
Torino

9/03/12 gigi.rolandi@cern.ch SUPERFIELDS - Torino 7 154


mailto:gigi.rolandi@cern.ch
mailto:gigi.rolandi@cern.ch

SM Higgs search range

80.5

— LEP2 and Tevatron
LEP1 and SLD

155 175 195
m, [GeV]
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SM Higgs search range

e B0 - February 2012
RS
: ) LEPEWAVG 20111 68% CL (xchiding !-.'TW, Moo & direct Higgs exclusion) :
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In this talk | will concentrate on the
low mass Higgs search.

Also including new LHC and Tevatron
results presented at "Moriond EW”
two days ago.



Higgs Searches

g 13\35 ———WW " F High mass : ZZ and WW
S0 77
= a - 18 Low Mass: many channels
51072 . @125 GeV
— | o~15+1pb
1025/ [f 4  BR
L4l 12104 (ZZ->4l)
vy 2.310°3
10”100 200 30500 jooo 22V 1V 10% (WW->212v)
T 6.0107
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Higgs Searches

L T @125GeV o~ 15+1 pb.
' . 0"BR*5 fb"’
|41  ~10 Excellent mass resolution, small

| bkg. After selection 3 events and bkg of 0.6
| event per ~ 1.5 GeV resolution

1YY ~200 Excellent mass resolution, large
{ bkg. After selection 50 events and bkg of
| 150 event per ~ 1 GeV resolution

{ 212v ~800 Poor mass resolution, large
i 1 \ ‘ bkg. After selection 30 events and bkg of
100 120 140 160 180 200450 event

Branching ratio

0.1} Y4

102

Zy

10

m,, (GeV/c?)
’ TT  ~5000 15% mass resolution, large
_ bkg. After selection 7 events and bkg of 70
Very rough figures, event
to guide the eye..... bb ~50000 10% mass resolution,
Analyses much overwhelming bkg. After selection 4 events

more sophisticated and bkg of 40 event

Torino
9/03/12 gigi.rolandi@cern.ch SUPERFIELDS - Torino 11 /54


mailto:gigi.rolandi@cern.ch
mailto:gigi.rolandi@cern.ch

Typical analysis

Design a selection at a given

mass maximizing an
estimator (eg s/Vbkg)

Torino
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Typical analysis

Design a selection at a given
mass maximizing an

| e m—— , |
estimator (eg s/\bkg) 8 « owazon
=B e
Often cutting the phase-space ; Hroae
. . "E N wess JO ]
in many regions s I ) s
w30 Wejets 2

B we= Diboson

201 B
10F E

% "5 100 150 200 250

m: [GeV]
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Typical analysis

Design a selection at a given
mass maximizing an

YO —————————

estimator (eg s/\Vbkg) cjé SO§ * Data20n

Often cutting the phase-space ; mr -

IN many regions s “ —Zijets

S oaor e e

Compute the expected SM b R e :

background from control samples, [ T Z

side bands, etc.. often with the ™ | s o :
help from MC simulation (shapes). % s 100 150 ”' o

bb :

Assess the systematic error.

Torino
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Typical analysis

Design a selection at a given
mass maximizing an

. S B —————————
estimator (eg s/\bkg) 8 « buazort
- ; B ey
Often cutting the phase-space 3 | Wromes -
. . e *_ — Y -]
in many regions g ) zhes
- 30 _\[’)Vigfstzn E
Compute the expected SM - 5 E
background from control samples, - :
side bands, etc.. often with the - m :
help from MC simulation (shapes). "o 750 100 ~ 150 20 oo
Mg 1€V,

Assess the systematic error.

Evaluate the signal efficiency
using SM Higgs MC simulation

Torino
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Typical analysis

Design a selection at a given
mass maximizing an

. ~ B0 e S
estimator (eg s/\bkg) 8 : buazon
o ; B ey

Often cutting the phase-space ; | e
. . "E N wees JO ~
in many regions s | ) s
W 3op —\[,)Vit:fstcsm .

Compute the expected SM b AEL E

background from control samples, :
side bands, etc.. often with the /mg

help from MC simulation (shapes). %
Assess the systematic error.

- - | A .
50 100 150

-
P bl o P

0 250
m: [GeV]

Evaluate the signal efficiency Compute with statistical

using SM Higgs MC simulation ~ methods the largest signal
Cross section one can

accommodate in the data.

Torino
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The “typical plot”

Analyses optimized for exclusion.
The result is expressed at a given mass as
exclusion at 95% of a crpss section.

a»

momasmemmsmmmmmn e mm-

g ]

E 4

‘3 12 —o— CL_ Chsrrved

g I ceeee CL’E_.p.gM

® PN ST .

CL. Fxpecind - 20

"s 120 125 130 135
Hoss Nax [CaV)
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The “typical plot”

Analyses optimized for exclusion.
The result is expressed at a given mass as
exclusion at 95% of a crpss section.

The excluded cross sectio
iIs computed in unit of SM

—— G . Chesrrvnd

cross section (p). i JRa e

CL, Expected . 10 -
CL, Fxpected - 20 \0
: a0

Torino
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The “typical plot”

Analyses optimized for exclusion.
The result is expressed at a given mass as
exclusion at 95% of a crpss section.

The excluded cross sectio
iIs computed in unit of SM

—— G . Chesrrvnd

cross section (). 3 e ‘
;Zl Fepected - 2. / \'
Expected sensitivity: measures | .=

how performing is the analysis
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The “typical plot”

Analyses optimized for exclusion.
The result is expressed at a given mass as
exclusion at 95% of a crpss section.

The excluded cross sectio
iIs computed in unit of SM

—— G .Chmrm.‘!

cross section (). o e -
_ ..::1 Fepectod - 2. '/ T
Expected sensitivity: measures /--»--- .....................

how performing is the analysis

The colored bands
give the expected
statistical®@systematic

variation of the result
- Wrtto the “expected”
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The “typical plot”

Analyses optimized for exclusion.
The result is expressed at a given mass as
exclusion at 95% of a crpss section.

The excluded cross sectio
iIs computed in unit of SM

'3 —— G . Chesrrvnd

cross section (). e -
| - - ':rtpw.zm. 2. '/ T
Expected sensitivity: measures /--»--- .....................

how performing is the analysis

The colored bands
give the expected
statistical®systematic Nearby points are correlated

variation of the result depending on the mass
- Wrtto the “expected” resolution (FWHM)
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VH --> Vbb

Overwhelming bkg from QCD. Reduced
requiring associated production with
V .and boosted H

2 tagged b jets, mbb 105 GeV

198 GeV Met (Z-->vv)

14 /54



VH-->VDbb

¢ W+Jets, Top, di-bosons
bkg from sidebands and
control regions

Events / 10 GeV

4505 ATLASPreliminary o pamzott

400 Ldt=4.7f",\s=7TeV - (sn?” 'lau'zﬁaow
3505 WH - Ivbb e Tom8G
300
250
200
150
100
50

~* Y e LT UL TET R TPTORTNPY WP
% " 50 100 150 200 250
m; [GeV]
s 16

3 T N DL B R B B AL B LA BN R Om:CMS
© 14  ATLAS Preliminary - B 141 (s=7TeV,L=4.71b"
E - e Observed (CLs) 'S=7 TeV,det =4647f"' 41 § | VH(bb), combined
o 12 ... Expected (CLs) VH(bb), combined ‘_ ‘g 12|~ —e— CL;Observed
= T @it 1 35 | -e- ClsExpected
= 10 [ J+20 -1 2 10|~ [ ClLgExpected+ 10
— s : O - CL; Expected + 20
S 8F 1 8 s8f
N - {1 & -
0 - - ;
@ e - 6

4r -

2F = 2|

o ' : A e N N N

110 115 120 125 130 110 115 120 125 130 135
m, [GeV] Higgs boson mass [GeV]
H
Hexp(125)—4
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H--> 1T

i LTI

— gtV v
T PT"iS =70 GeV

u P =20 GeV

Missing E; = 97 GeV

Visible Mass(tt) = 75 GeV
"~ Mass (jj) =580 GeV
An (j) = 3.5

VBF cleanest most
sensitive channel

2| 4v
11 Thad 3v
Thad Thad 2V
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H-->T1T

. (o 7TeV.L_46 b
@ Major bkg Z --> 1T, g U
n —&— observed
— = 20F —_ )
evaluated from Z-->pp a + ... ¢
n [ | v - m .
replacing mu with 2 5 -
simulated tau.
N
%25_'!""I""I""I""I""l'_
\g © Ho 1o ATLAS Preliminary
c 20“_ —e— Observed CL, ) n m, [GeV]
_..g : —_— EXpectedCLs det=4.7fb “exp(125)=3
3 152 [ Jt2c \s =7 TeV
&) n + 1o -
X ! 12 CMS, VS =7 YoV, ts s cx, L =40 7
3 10 gL == 5
] = 8? e T | E
: S S ]
5 =
0111111 :— —
100 110 120 130 140 150 "o i e e

my, [GeV]
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H --> Z/-->4| Best s/bkg, however very small statistics
(at low mass)

Run Number: 183081, Event Number: 10108572
Date: 2011-06-05 17:08:03 CEST




4 leptons channel

Improved sensitivity at low Higgs masses
— Reduce MZ, cut from 60 - 50GeV
— Reduce MZ, cut from 20 - 12GeV

&—110_ | | | : iiiiiii ||lll1||ll|llll] llllllll J T 7
O ‘ '
i; 100" i 3 s .
L 85 R e
[ . N e
O, o | :
é*' : e
80 inl
[ s
70- &1
e
Sc.l \:.
A
40: i HZZ skim
30>_ . i Lyl ":. ,..xl,..,i....l.,
: Mu= 120 GeV/c?
5 Mu= 160 GeV/c?
:(._ Lwiaa o a b aaa b o u | - PR

f0 20 30 40 50 60 70 80 90
m,, [GeV/c?]
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4 leptons channel

= 10— DATA
> . B Eackgrournd
> — C Signmal (rmy, —1 25 >
> — e Signal (rmy =1 5¢C
= S| mmm Signal m —=19¢ D
_. S —
B H >=="__
L= - I _fl_dt = 4 _
= Vs = 7 Te
4 el
- 4 CIC)
=2 -> >
O
1 OO0 1 50
e CMS Proliminary 20 Vs=7TeV L=4711
oz\_) 5:"‘\"‘.7""'7"";'9 | | lllll:rl llllll
=> —= DATA
8 4.5 Mz.x
N Bzz >
K7, : m, =140 GeV/c’ Q
Ss_sg_ N . @:129 GeV/c®
W af
2f '
1.5} .
1E
0.5f
0 m—— — ]
l llllllll : ..l llllllllllllllllllll
Torir 100 110 120 130 140 150 160

M. [GeV/c?] Yandi@cern.ch SUPERFIELDS - Torino

ATLAS
Below 140 GeV
~ 4 expected from SM and 3 seen

3 events 123.6 124.3 124.6

Higgs (125) ~ 2 Events

CMS
Below 140 GeV
~ 6 expected from SM and 9 seen

3 events 118.3 118.9 119.0
Higgs (125) ~ 3 Events
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All low mass 4 leptons events

. O

A —

=
e B - - = 1 = i ==

| How good ATLAS vs CMS scale ? ~ 1% ?
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4 leptons channel limits

Torino
9/03/12
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Mexp(125)=1.0
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H --> WW-->2I2V

NN
7 S ‘N
‘\\

g\‘ }\’ No mass
[ - peak !

/ Counting
/ experiment

\
—

/ 7’/ \\//’




H --> WW-->2[2v

¢ Two opposite sign

£ CMS~Ns=7TeV.L =46 fb"
leptons + large MET » T
: - - Wi
¢ BKG estimation crucial =i boson
¥ WW: control sample (Ag) - ST
- shape from simulation N
¢ top: control samples 10°8 )
(N_jet, b tagging) we o
‘;‘ Z +J etS: |m - mZ ‘ <1 5 Ipr'""zzalsj,?'cul,i""o L" VofoL"" b-;,l:z Cur L;'°W L’o Cut Im" Cut Im' ""ls!j s cup

GeV, correcting for

mismodeling of MET {ails.
¢ W + jets: inverted lepton

|ID passing loose criteria.

Torino
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H --> WW-->2|2v

entries / 0.1

o
ep

—
®
~t

entries / 0.1

1-jet
e

M =130 GeV
—_— : —
« data M DY CMS,\s =7 TeV o« data W DOY CMS.\s =7 TeV
— m=130  top L=46M" - m=130  top L=461M’
- ww Bl wzzz  Odet, e'pipte ww  Elwzzz 0de e'eluty
40+ 0 W+jets ‘ )| 40+ N W+jets .
i 0O-jet
ol 5Ll Vw1 ee, pp
! . L 4 . + | Ti ;
. Wg - i 1;?
t ! + ﬂ
0 Pl P 0 T
-1 -0.5 0 0.5 -1 -0 5 1
e data DY CMS,\s =7 TeV * Gala . DY C“S.\'S-TI'OV
 — m=130  1op L=46f" — m=130 = top i
ww  Ewzzz et euwiute ww B wzzz et e‘eity
40 W Wsjets 40| W Wsjets
12 | .
» | 1-jet
: 20} I
20 1 , ee, uu
'r_'
_ . T
0 _Q-.'+' ?li.. 3 .-.*F:xr;_ ri A .
-1 -0.5 0 0.5 -1 -0.5 0 0.5 1
BDT Classifier BDT Classifier

Analysis split in several classes, most sensitive e-u 0-jet

Torino
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H --> WW-->2[2v

Torino
9/03/12

95% C.L. Limit on o/c,,

—a

IR RAL

107

watch

L=
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- Expected Ldt = 4.7 fo
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Mexp(125)=1.2

the scal

95% Limit on o/og,,
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e MVA based
~ 0
g"’ ...... median expected OMS, 18 =7 TeV
H - WW (BDT based)
5 Bl expecteds to L=46f"
o
— expecied + 20
g —e— observed
o o
O !
32
0
(o)
o .
100 200 300 400 500 600
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10 :[ T T T I T T T T ] T T T ] L § L §
oF- CMS Preliminary ... Median Expected (CLs)
o H— WW, 0/1/2 jet (m, shape) [ Expected + to
85— L=461b" Elmmm(ct,
7E
6
5
4f
3
2
1
0 EL— N .
100 150 200 250 300
Higgs mass [GeV/c?]
Mexp(125)=1.2
26 /54


mailto:gigi.rolandi@cern.ch
mailto:gigi.rolandi@cern.ch
mailto:gigi.rolandi@cern.ch

Main backgrounds:
CATLAS B ;
)i EXPERIMENT

* irreducible (30 pb);
* reducible j (200 nb);
* reducible jj (500 ub).

Powerful /jet
separation is
crucial.

‘ Need an excellent
Eemssssss——— (2SS resolution.
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H > VY

M,,=120 GeV
signal x5
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Bkg is data driven fitting the spectrum in the sidebands
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H > VY
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Analysis in ATLAS split in 9 categories depending on eta,
conversion status, photon topology
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H > VY

(-MS./ Dijet tag selection has high s/b, ~1/3
f v N 18 :_CMS preliminary —&— Data
./ Q . 1 — Blg Model
S F\s=7TeVL=4761 5
MW: 121.9 GeV 8 16 —
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@ 12t
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L
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EMSExperiment at LHC, CERN ' 2 | ; |\ |
Dala recorded: Mon Sep 26 20:18:.07 2011 CEST b J ‘ o T [
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In CMS events with two jets (VBF motivated selection) are

separated from the rest [ in MC the sample is 70% VBF and
30 % gluon gluon]
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Events / ( 1 GeV/c”)

H > Yy

2
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Events passing VBF selection removed
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Remaining events are
split in 4 categories
depending on photon
id / resolution / mass

resolution with an
MVA method
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N
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COMBINATION
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Combination

@ Exclusions In each channel are combined
assuming SM branching ratios.

¢ In the following slides there are two kinds of
“brasilian flag” plots

¢ CLS : at which level can we exclude the SM cross
section at a given Higgs mass ?

¢ U : which fraction y of the SM cross section can
be exclude at 95% CL at a given Higgs mass
(same plot as before)

Torino
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Approximate weight of the channels
(in a very simple minded combination)

1
l‘ipi lup expected upper limit on the signal strength modifier, 4 =0/0sm .
Wi = 1 The widepend on the amount of integrated luminosity of each
D 2 channel. They are computed in the asymptotic approximation.
up,j

Cowan, Cranmer, Gross, Vittels EPJC 71:1554

B bb [ tau tau WWwW gamma gamma [ 4 leptons
|

ATLAS @ Mn=125 GeV

CMS

| |
0 0.2 0.4 0.6 0.8

Warning: | am not going to combine ATLAS and CMS
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Full mass range exclusion CL

watch the scale

(n T [ ' Al T Ll | T 1] 1 T I L] A T LS T T T 1 T r 2 T T 14 ] T T
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1 3 - g = CMS Preliminary, \s =7 TeV —— Observed 3
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10"t ---- Exp. 959% S L |2 Expected (95%) |
- \s=7TeV /- >
............................................................ 99% L 3
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3 o0
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I 10 l. 5955‘0
E - 0 -
(D | /
S 102: 99”’“‘
B G
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200 300 400 500 600 100 300 400 500 600
m,, [GeV] nggs boson mass (GeV)

95% exclusion 110 -117.5 GeV 95% exclusion 127.5 - 600 GeV
118.5-122.5 GeV
129 - 539 GeV

Safe statement: the region 129-600 GeV is excluded for a
SM Higgs Boson
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CLs

watch the scale

Torino
9/03/12

Low mass reglon CLS

; ; ATLAS Preliminary ' ' 2011 Data -
107 k- —
10% =

= —— Obs. S
10° -- ExXp. =
1ok J Ldt = 4.6-4.9 fip -

? \s =7 TeV E
10-55..1....1. ......... N =

110 115 120 14’5 130 135 140 145 150
m, [GeV]

% T e | Expected (95%) ‘

o 1 ;

> -

e .

0 _

g | 90%

- -1 o

T 10 495%

= i

()] -

S 102 99%

_ :

© ]

10° g =
L PR SN U TN WO S N S N I P Y P ' “

110 115 120 125 130 135 140 145
Higgs boson mass (GeV)

gigi.rolandi@cern.ch SUPERFIELDS - Torino

95%
99%

At 125 GeV CMS
has a larger
sensitivity
(expected curve)
5103 vs 102
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Combination at low mass: P
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Combination at low mass: P

Torino
9/03/12

95% CL Limit on o/c,,
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Is the excess seen In the region
of 125 GeV due to a fluctuation
of the background

33333



local p- value

¢ The p value iIs computed at each mass. Itis
the probability that the expected background
- at that mass point - has fluctuated more
than what seen in the data.

2 | ATLAS and CMS preliminary 2011 Data
8 F N Near 125 the
- 3 SoetnennnnT 1o _ o
significance
-------------------------------------- 20 : . :
‘X IS ~2.50 In either
Y — g 3 experiment.
.................................................................... 4
j Ldt = 4.6-4.9 fb”
\s =7 TeV
esmeeeeeeesmesssmeessseessssessssesssessssseesssNenseessseeanns 56
10-74111““111“111“1““1““1““1“.}l1“11“
110 115 120 125 130 135 140 145 150
m, [GeV]
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global p- value

¢ This significance must be decreased taking
iInto account the probability that a fluctuation
may happen anywhere in the search region
and the correlation among nearby masses

ATLAS and CMS preliminary 2011 Data

5[ - . ‘.“ _
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4 50

Quite obvious in a
single channel,
somewhat arbitrary in
the combination

Both Collaboration
quote a ~ 10%
probability to have a

larger excess in
110-150 GeV
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P-value channel by channel

Lack of signal in WW reduces Lack of signal in yy reduces
the significance of (41+yy) the significance of 4 |
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Is the excess seen In the region
of 125 GeV compatible with SM
Higgs cross section ?
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Best fit value of p

3est fit signal strength u = o /osm:

25 ATLAS Preliminary 2011 Data -
® _F - Bestfit 1 3
% 2E m2iniiw < 1 jtdt=4-6-4-9'b 1 Standard Model
T 150 E -
S 1F Is=7TeV 5 WITH Higgs
» Ce—
0.5} =
0; i —
-0.5) 4 Standard Model
1B 4 WITHOUT Higgs
-1.5F =
=R TN TN TN RN AT PN T NN NN
110 115 120 125 130 135 140 145 150
m, [GeV]
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Best fit value of p

3est fit signal strength yu = o /osm:

25 ATLAS Preliminary 2011 Data -
o - —— Best fit =
% 2E m2iniiw < 1 det=4-6-4-9fb 1 Standard Model
T 1 5b — : -
51.55 \s=7TeV : WITH nggs
7 B | R W ——— R ——
0.5(- =
of | —
0.5 -+ Standard Model
1B 3 WITHOUT Higgs
1.5 3
110 §15 120 125 130 135 140 145 150
m, [GeV]

s the SM excluded here ?
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Best fit signal strength u = o /osm:

Signal strength
— N
g NN O,

. o =
O L 0 o O»m
II IIIIIIIIIIII llTIIIII-

1

B IIIII[IL

IIITII

YYYYYYYY

" ATLAS Pre

- Best fit
-2 InA(n) < 1

I'YI.IYYYT L A LR
liminary

TI YTTITTYY]’YY
2011 Data
det=4.6-4.91b1
\s=7TeV

lllll

-llll llllllllllll llllllllilllllllll llLllll‘

e dees
110

m, [GeV]

s the SM excluded here ?
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Best fit value of p
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WITH Higgs
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—
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Best fit value of p
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Again fluctuations in yy
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Compatibility among different channels

' m, = 125 GeV | CMS Preliminary

ATLAS Mu=126 GeV o Coties Gy | Ne-7ToV

Done by Gigi reading ATLAS plots | -4 6-48f5'
~@- Single channel '

T P H — bb
H e @ H—
H— vy b H— vy
H s WW Y H->WW
H_s 77 Y — H->Z2Z
b et L e L o 1050 05 1 15 2 25 3 35 4

1050 05 1 15 2 25 3 35 4

Best fit & /GSM Best fit O’/GSM
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Conclusion on LHC

¢ Tantalizing to see both experiments showing an excess
at ~ 125 GeV.

¥ The probabillity to see an excess anywhere at low mass in
ATLAS/CMS is ~10%

Torino
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Conclusion on LHC

¢ Tantalizing to see both experiments showing an excess
at ~ 125 GeV.

¥ The probabillity to see an excess anywhere at low mass in
ATLAS/CMS is ~10%

¢ The excess Is driven by yy

¢ But....we see other unphysical fluctuations of the same size in
the data in ATLAS and in CMS.

Torino
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Conclusion on LHC

¢ Tantalizing to see both experiments showing an excess
at ~ 125 GeV.

¥ The probabillity to see an excess anywhere at low mass in
ATLAS/CMS is ~10%

¢ The excess is driven by yy

¢ But....we see other unphysical fluctuations of the same size in
the data in ATLAS and in CMS.

¢ The other channels are not inconsistent

¢ However WW | that has equal sensitivity, does not “confirm” the
excess and is low in both experiments.

Torino
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Conclusion on LHC

¢ Tantalizing to see both experiments showing an excess
at ~ 125 GeV.

¥ The probabillity to see an excess anywhere at low mass in
ATLAS/CMS is ~10%

@ The excess is driven by yy

¢ But....we see other unphysical fluctuations of the same size in
the data in ATLAS and in CMS.

¢ The other channels are not inconsistent

¢ However WW | that has equal sensitivity, does not “confirm” the
excess and is low in both experiments.

¢ Some issues also on 4l events, but probably is just “small
statistics” effects

Torino
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Tevatron
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Validation of Higgs Searches

....... using Di-bosons and Z bb decays

W/Z+I-bb: o, =001£02h)x0o, WW-lviv: g, =007£018x0,

<> 1200 Tevatron Preliminary, L < 9.5 fb” CDF Run Il Preliminary [Leson’
> i I 120 Fitted Templates -

® 1000 1+2 b-Tagged Jets = ] Background
g -+- Data - Bkgd E 100 WW
800 — Bkgd Uncert. £ o

E 600 | wz & 80f

= [ 1zZ

o 400 80 —

200/

Or

. [ | | | | P ST T B RN N - e
0 01 0.2 03 04 05 06 07 08 09 1
0 20 100 150 200 ZISDO ::0 Ego 2;00 Matrix Element Likelihood Ratio (LRWW)
ijet Mass [GeV/c
ey ) (GeVie']

same analysis chain (very complex) as for Higgs searches
... hew analyses with improved sensitivity
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95% CL Limit/'SM
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Combined Tevatron

Tevatron Run Il Preliminary, L < 10 ib™
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Combined Tevatron
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SM compatibility
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Compatibility among different channels
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LHC will start again to take data at Vs= 8 TeV
In ~ one month. Aiming to collect x 4 the
present integrated luminosity

55555



LHC will start again to take data at Vs= 8 TeV
In ~ one month. Aiming to collect x 4 the
present integrated luminosity
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Tau Tau channel in MSSM

CMS Preliminary 2011 4.6 fb’
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Compact Muon Solencid

¥ Weight of the individual channels
In the ATLAS CMS Combination November 2011
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